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THE ROLE OF MICROPILES IN A SUSTAINABLE DEEP FOUNDATIONS INDUSTRY

What are we gonna do tonight, Brain?

Same thing we do every night, Pinky:

make the world a better place using micropiles!

3RP MICROPILE WORLD CuP — EXECUTIVE REPORT

SOURCE: THE METROPOLITAN CABLE CAR INTEGRATION NETWORK IN LA PAZ, BOLIVIA (2019)

REST OF THE WORLD

15T INTERNATIONAL WORKSHOP ON MICROPILES / MAY 31 — JUNE 2, 2023 / VAIL, COLORADO (USA)



MOTIVATION
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(©) COP27

ANTONIO GUTERRES (UN SECRETARY-GENERAL / Nov. 7, 2022)
SOURCE: UN WEB TV (HTTPS://MEDIA.UN.ORG/EN/ASSET/KIM/KIMIBYOFLU)

THE WORLD EMITS AROUND 48 BILLION METRIC TONS OF GHG
(CO,e) EACH YEAR (WORLD BANK, 2023)

“...THE ANSWER [TO THE CLIMATE CHANGE] IS IN OUR HANDS
AND THE CLOCK IS TICKING. WE ARE IN THE FIGHT OF OUR LIVES,
AND WE ARE LOSING...”

“...GREENHOUSE GAS EMISSIONS KEEP GROWING. GLOBAL
TEMPERATURES KEEP RISING. AND OUR PLANET IS FAST
APPROACHING TIPPING POINTS THAT WILL MAKE CLIMATE CHAOS
IRREVERSIBLE. WE_ARE_ON A HIGHWAY TO CLIMATE HELL WITH
OUR FOOT STILL ON THE ACCELERATOR... ”

“...[CLIMATE CHANGE] IS THE DEFINING ISSUE OF OUR AGE. IT IS
THE CENTRAL CHALLENGE OF OUR CENTURY. IT IS
UNACCEPTABLE, OUTRAGEOUS AND SELF-DEFEATING TO PUT IT
ON THE BACK BURNER...”

“...THE SCIENCE IS CLEAR: ANY HOPE OF LIMITING TEMPERATURE
RISE TO 1.5 °C MEANS ACHIEVING GLOBAL NET-ZERO EMISSIONS
BY 2050. BUT THAT 1.5 °C GOAL IS ON LIFE SUPPORT — AND THE
MACHINES ARE RATTLING...”

“...WE NEED ALL HANDS ON DECK FOR FASTER, BOLDER CLIMATE
ACTION.... THE GLOBAL CLIMATE FIGHT WILL BE WON OR LOST IN
THIS CRUCIAL DECADE — ON OUR WATCH...”



https://media.un.org/en/asset/k1m/k1miby0flu

MOTIVATION

SOURCE: STRABAG (HTTPS://WORK-ON-PROGRESS.STRABAG.COM/EN)

FINED 2023 L ValE=EOEORADO (USA)y =——e = = =


https://work-on-progress.strabag.com/en

EMOTIONAL ROLLERCOASTER ®@®

€ CoP27

T A

GUTERRES'S SPEECH (COP 27)

imafip’com

AHHH....STUPID CONSTRUCTION INDUSTRY! YEAH..... WE CAN DO IT!

EMOTIONAL _TIME LINE —




THE BUILT ENVIRONMENT ®@®

THE BUILT ENVIRONMENT CONSISTS OF BUILDINGS AND INFRASTRUCTURE

IS RESPONSIBLE FOR A LARGE SHARE OF THE HUMAN-MADE ENVIRONMENTAL IMPACT
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THE EMISSIONS OF THE BUILT ENVIRONMENT ®@®

THE BUILT ENVIRONMENT IS RESPONSIBLE FOR THE LARGEST GLOBAL EMISSIONS OF GREENHOUSE GASES.:
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GLOBAL EMISSIONS: THE CONSTRUCTION INDUSTRY IS THE BIGGEST OFFENDER




THE EMISSIONS OF THE BUILT ENVIRONMENT ®@®

AS OPERATIONAL ENERGY DECARBONIZES, THE IMPORTANCE OF EMBODIED CARBON GROWS CONSTANTLY

EU level — Greenhouse gas emission intensity of electricity generation
550

<00 —— Gresnhouse gas (GHG) emission intensity

- = Indicative level-high
u 450
39%
Emissions

- = Indicative level-low
11%
Embodied CO2 -

g COze/kWh

a
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

SOURCE: EUROPEAN ENVIRONMENT AGENCY (2022)
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= 7506 OF WORLD'S POPULATION LIVING IN CITIES BY 2060 5
= TWICE THE GLOBAL BUILDING FLOOR AREA BY 2060 i il Gl




DECARBONIZING THE CONSTRUCTION INDUSTRY: LIMIT UPFRONT EMBODIED CARBON ®@®

THERE ARE DIFFERENT GLOBAL INITIATIVES TO DECARBONIZE THE CONSTRUCTION INDUSTRY BY 2050:

*, N ' i - i fi
af aBC e’*’ﬂl rm ‘ Institute for
7 i Sustainable
2 @ n %MM th el infrastructure

Ll
Net Zero Ca
A Framework D¢

0 ADVANCING iy
NET ZERO BULDMG

WORLD GREEN BUILDING COUNCIL (2018): ROADMAP TO: INSTITUTE FOR SUSTAINABLE INFRASTRUCTURE (2018):

* NET ZERO CARBON OPERATION OF EXISTING BUILDINGS ENVISION ® IS A FRAMEWORK FOR A SYSTEMIC CHANGE

* NET ZERO WHOLE LIFE CARBON FOR NEW BUILDINGS TO A SUSTAINABLE & RESILIENT INFRASTRUCTURE




DECARBONIZING THE CONSTRUCTION INDUSTRY: LIMIT UPFRONT EMBODIED CARBON ®@®

THERE ARE DIFFERENT GLOBAL INITIATIVES TO DECARBONIZE THE CONSTRUCTION INDUSTRY BY 2050:

European
Commission

LEVEL(S):
A common language for
building assessment

(£0®@®) L
o IS
4

LEVEL(S) (2020): CONSTRUCTING THE FUTURE (2020):

AUSTRALIAN
CONSTRUCTORS
ASSOCIATION

EUROPEAN FRAMEWORK FOR SUSTAINABLE BUILDINGS A FRAMEWORK FOR A SUSTAINABLE CONSTRUCTION INDUSTRY
(AUSTRALIAN CONSTRUCTORS ASSOCIATION)
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BRINGING EMBODIED CARBON UPFRONT ®©®

“WE CANNOT MANAGE WHAT WE CANNOT MEASURE”
THE REQUIRED DATA COMES FROM LIFE CYCLE ANALYSIS (LCA) OR LIFE CYCLE INVENTORIES (LCI)

HELPFUL MEANS TO ADDRESS (NOT PREDICT) THE POTENTIAL ENVIRONMENTAL IMPACT OF MATERIALS

- ' Beyond the building life cycle
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TOOLS AND DATABASES (LCA AND LCI) ®©®

Building LCA Tools ) WoodWorks
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LCA Tools, Services and Data

| Industrial data

The European Steel Association -5

FEFCO worldsteel @
o Eee W = (et v sl & more

European Federation of
SOURCE: SPHERA (2020)

Corrugated Board Manufacturers

REQUIREMENTS FOR DATA QUALITY: ACCURACY, REPRESENTATIVENESS AND COMPLETENESS




ENVIRNOMENTAL PRODUCT DECLARATION (EPD) ®@®

ONE PARTICULARLY RELIABLE AND ACCURATE SOURCE IS THE ENVIRONMENTAL PRODUCT DECLARATION (EPD)

EPD — ENVIRONMENTAL PRODUCT DECLARATION

as per 150 13025 and EN 15804+A2

ECO PLATFORM

=]m] Bau-EPD - o0

e

PUBLISHER Bau EPD GmbH, &-1070 Vienna, Seidengasse 13,3, www.bau-epd.at

Baustoffe mit Transparenz

PROGRAMME OPERATOR Bau EPD GmbH, A-1070 Vienna, Seidengasse 133, www.bau-epd.at
DECLARATION OWNER Tiroler Rohre GmbH

DECLARATION MUMBER Bau EPD-TRM-2022-1- ECOINVENT-Pfahlsystame

ISSUE DATE 3IL.0E.2022

VALID TO 31082027

MUMEER OF DATA SETS ]

EMERGY MIX APPROACH MARKET-BASED APPROACH

SOURCE: TIROLER ROHRE GMBH (2022)

MANUFACTURERS SHOW THE SPECIFIC LCA OF THEIR PRODUCTS
CONDUCTED ACC. TO INTERNATIONAL STANDARDS (ISO 14025 / EN 15804+A2)

CARRIED OUT BY AN INDEPENDENT 3RP PARTY TO VERIFY THE INFORMATION = TRANSPARENCY




THE EMBODIED CARBON IN DEEP FOUNDATIONS ®©®

Substructure

WHERE IS THE EMBODIED CARBON? p

IN BUILDINGS: Office

Facade Substructure
Medium

scale
residential

Substructure

School
I # Commercial = Education = Domestic H

SOURCE: BOSTON SOCIETY FOR ARCHITECTURE (2020)

SOURCE: LONDON ENERGY TRANSFORMATION INITIATIVE (2020)




THE EMBODIED CARBON IN DEEP FOUNDATIONS ®@®

How TO ESTIMATE THE EMBODIED CARBON (CARBON FOOTPRINT OR GLOBAL WARMING POTENTIAL IN COZG)?

20
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SOURCE: BARCELO ET AL (2014)




THE EMBODIED CARBON IN DEEP FOUNDATIONS ®@®

How TO ESTIMATE THE EMBODIED CARBON (CARBON FOOTPRINT OR GLOBAL WARMING POTENTIAL IN COZE)?
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THE EMBODIED CARBON IN DEEP FOUNDATIONS ®@®

How TO ESTIMATE THE EMBODIED CARBON (CARBON FOOTPRINT OR GLOBAL WARMING POTENTIAL IN COZG)?

* CO2 Emission Distribution
EMBODIED CARBON IN STEEL

100% e = - B B B |
90% )I [ i ; == = ﬂ i E I USE NOT ONLY LESS STEEL, BUT BETTER STEEL
80% - l N |
‘ -—
70% | ] 1 Structural Element Ton CO2e / Ton
= | | — Fabricated Hot-Rolled Structural Sections 1.16
a0% | | i ®assets Fabricated Steel Plate 1.47
30% T | “people transportation  Fabricated Hollow Structural Sections (HSS) 2.39
20% ‘ ' | ®mob/demob
10% | ®freight
0% -+—== bd (— - _J b ul e L L=y J | od ‘ [__I energy
N Q\\Qf’ (_}Qf’ e,b\‘n Q\\Q’% o q}\% o o\\@ \)_\\(\0} _\4}(\0) " 0\"9 \),\\QQ (b\oe @0‘6 (}\00 é\(\o_v (}\0{\ S
2 > 9 » .0 & @ QO N & ¢ Q & P > o
z\Q\\ Q)O& 'OQ’Q S @\0 o}‘§ Q§ e,\q "o& b - '\07} e.o C§\\Q <>Q’\XA 9) 4 I
5 &&‘ Q : & o & ?’@o" 20% 2.51 kg CO,/kg 2.3 kg CO,/kg
@ & B K
S « o 80% 0.97 kg CO,/kg 1.3 kg CO,/kg




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON

EMBODIED CARBON REDUCTION POTENTIAL (OPPORTUNITY) ISN"T IT WHAT WE DO WITH MICROPILES?

BUILD NOTHING .
100%

A

BUILD CHALLENGE THE NEED
T REUSE OR REFURBISH EXISTING STRUCTURES RETROFITTING OF EXISTING FOUNDATIONS

LESS
¥ 80% RECYCLE ON SITE
BUILD MINIMIZE NEW CONSTRUCTION
¢ DESIGN EFFICIENT STRUCTURAL SYSTEMS
CLEVER USE LOW CARBON MATERIALS
60%
BUILD INNOVATIVE MATERIALS Sl She gyt [/ e

p———— OFFSITE CONSTRUCTION

EFFICIENTLY |
DESIGN FOR DECONSTRUCTION

_— Y 20%

5
P 2
o PP r",r
b % .% R ey

Y ST R

CE: PCA GROUND ENGINEERING (AU)

CARBON REDUCTION OPPORTUNITY

SOURCE: ISCHEBECK (GER)  SOUR

“

>
PROJECT STAGE

Brief
Concept
Detailed

Design

SOURCE: BURO HAPPOLD (2021)

Construction
Operation

SOURCE: DUROTERRA (USA)




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON

EMBODIED CARBON REDUCTION POTENTIAL (OPPORTUNITY) d ISN"T IT WHAT WE DO WITH MICROPILES?

BUILD NOTHING .
100%

—
BuUILD CHALLENGE THE NEED

" REUSE OR REFURBISH EXISTING STRUCTURES » RETROFITTING OF EXISTING FOUNDATIONS

LESS

¥ 80% RECYCLE ON SITE

v OPTIMIZATION OF FOUNDATIONS:
INIMIZE NEW NSTRUCTION -

BUILD CONSTRUCTIO » REDUCTION OF FOUNDATION'S SIZE: LESS CONCRETE / REINFORCEMENT

¢———— DESIGN EFFICIENT STRUCTURAL SYSTEMS
CLEVER VIeE Lery AR YIS e LS REPLACEMENT OF LARGER PILING ELEMENTS (I.E. BORED PILES)

60% USE RECYCLED MATERIALS (DUCTILE IRON, STEEL)

BuiLD INNOVATIVE MATERIALS

OFFSITE CONSTRUCTION
DESIGN FOR DECONSTRUCTION

EFFICIENTLY

v 20%

CARBON REDUCTION OPPORTUNITY

PROJECT STAGE

Brief
Concept
Detailed

Design

SOURCE: BURO HAPPOLD (2021)

Construction
Operation

SOURCE: TRM PILING SYSTEMS (AT)




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON

EMBODIED CARBON REDUCTION POTENTIAL (OPPORTUNITY) Q ISN"T IT WHAT WE DO WITH MICROPILES?

BUILD NOTHING .
100%

AN
BuIiLD CHALLENGE THE NEED

" REUSE OR REFURBISH EXISTING STRUCTURES » RETROFITTING OF EXISTING FOUNDATIONS
LESS Y 80% RECYCLE ON SITE

y OPTIMIZATION OF FOUNDATIONS:
BUILD INIMIZE NEW CONSTRUCTION » REDUCTION OF FOUNDATION'S SIZE: LESS CONCRETE / REINFORCEMENT
¢————— DESIGN EFFICIENT STRUCTURAL SYSTEMS
CLEVER o (O (AR e REPLACEMENT OF LARGER PILING ELEMENTS (I.E. BORED PILES)
USE RECYCLED MATERIALS (DUCTILE IRON, STEEL)

CARBON REDUCTION OPPORTUNITY

60%
BuUILD INNOVATIVE MATERIALS
EFFICIENTLY OFFSITE CONSTRUCTION USE OF PRE-CAST (PRE-FABRICATED) FOUNDATION ELEMENTS
DESIGN FOR DECONSTRUCTION (1.E. PILE CAPS)
20%
) i e
e B T C c c T
< & 25 9 2 PROJECT STAGE
@ 2 B9 ¥ ®
§ & ¢ & T
8 O SOURCE: BURO HAPPOLD (2021) ﬁ
v i R

SOURCE: BAATZ AND EFCO-FARODIA (LU)




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON ®©®

EXAMPLE 1. CONSTRUCTION OF A NEW INDUSTRIAL BUILDING IN GERMANY (2017)

/\ .—-"/\

g u 4o U u u
TECHNICAL PROPOSAL (ORIGINAL) TECHNICAL PROPOSAL (ALTERNATIVE)
NUMBER OF PILES: 24 NUMBER OF PILES: 43
TYPE: BORED PILES TYPE: MICROPILES TRM 118 | 7.5MM
DIAMETER: 620 MM DIAMETER: 270 Mm

LENGTH: 8 M LENGTH: 10 m




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON ®@®

EXAMPLE 1. CONSTRUCTION OF A NEW INDUSTRIAL BUILDING IN GERMANY (2017)

EmMBODIED CARBON (KG CO.,e) EmBODIED CARBON (KG CO,e)
24 NR. BORED PILES (@ 620MM, L = 8 M) 43 NR. TRM PILES 118 | 7.5MM (@ 270MM, L = 10 ™)
Dimension: 620mm / ‘8[” x 24 diameter Dimension: 118/7.5/10m x 43 Type of pipe - 118/75
Tr-'_:lrlfipl:'rt l:':'nl:rete: 3” |‘5-.rr| . TrarIE;pDrt O-F ductile pipEE; br ro:—id ‘3{:]0 km
Transport reinforcement: 100 km Tk Transport concrete: 30 km
Concrete 1596741 Infill concrete 1.063,42
A1-A3 Material production Reinforcement | K9 €0 equiv 3.19553 A1-A3 | Material production Ducﬁlle pipe 0.5806,00
Total 10.160.04 Grouting 5.1386,33
Concrete 688,68 Total 1578875
Transport to . . Ductile pipe - road 201,14
Ad construction site Reinforcement | kg CO, equiv 9831 Ductile pipe - ship %
Total 726,99 Al Transport to Infi
i . nfill concrete 46,09
Total per m of 0001 47 construction site :
AR Building process piles kg CO, equiv o Grouting 226,79
Once per pile 235839 Total b64,85
Total kg CO, equiv 2433979 AB Building process Total 096,29
Total 17270,80
EMBODIED CARBON: MICROPILED FOUNDATION / PILED FOUNDATION = 0.71
CoOSsTS ANALYSIS: MICROPILED FOUNDATION / PILED FOUNDATION = 0.74

SCHEDULE ANALYSIS: MICROPILED FOUNDATION / PILED FOUNDATION =» 0.43




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON

EXAMPLE 2: FOUNDATIONS OF ONSHORE WIND ENERGY GENERATORS IN CHILE (2020)

140 WEG: ENERCON E160 5.0MW
TOWER HEIGHT = 120Mm

10
T AR
= \\ 7 *N\$Zd
S n

1
A 57 S4 e 20 N
\ s s

21 36 e NP sap
\ LN P : 47 TN 2
\ & 50 ,.’:” 48 0 N~ 2
| \ss 61 > * 51 .
” SIS 52 ) 30
\ L e S3\'e-
B s | s . % 3t » 36
-l = 5 37
, RN GO o 8
“ - s 68 -3 0\ ® 514
! ® % Scaiin - — AN
. 9 . 7 “ e
BT ‘S%\u ,._%‘n 4 e \#5
—A% 9 o4 o 475 78 77 1 K
gy A oo, ¥ s S oo w_ \ 8
. - 20 LA \ 103%, T @2
. 124 ™ 99 o0 101 102 ¢ \
125 h‘ .
in -~ — ] 105 106 _
\ =X - $ o w. )
\ ‘5‘ \ — S ql“ b";?'?&inr m 12 I
\ 6%y, /] 107 S g I
\ 127\ 'S‘ ) /4o’ . Q.n 13546
\ Ll 8 138/ 137 138 /710 . 115
\ LS ————— Sws
134 T - <)

SOURCE: ISCHEBECK CHILE (CL)




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON

EXAMPLE 2: FOUNDATIONS OF ONSHORE WIND ENERGY GENERATORS IN CHILE (2020)

so1] [soz| [s03] [so4] [s0s| [s6] [so7] [s0s] [sos] [s0] [sn] [saz] [s43]| [sa] [58 propedades alést Resistenciaal | ™ "“:"“"‘ Friceién
! ropl cas por- e
Unidad corte unitaria
tante balasto
UNDERSIDE FOUNDATION seo | Descripion e
3.0 acn Go [ m(y 9 [ Cadem ks 9
w0 la b (MPa) | (MPa) ) (kPa) | (kPa) | (MN/m?) (kPa)
Ib -
50 IEY Ib b 75 250
la 03 | 13-14 | 25-28 | 25-50 >200 6-60 150
oo Ib ; Su/Us 200 350
,, " B . %
a - - .
80 lla 00- | 350 . y 5 Minimum foundation stiffness’s
. T ib (cemented) 309 | ego | 03 | 15-17 | 3235 | 510 | >250 | 2090 250
m [E] Na The get a correct dynamic behaviour of the complete wind turbine system including the
100 — — foundation the following dynamic foundation stiffness range against the turn over
0 450 - 900 - 50- moment (MxyF) is required;
ta 2 la | Sg/Gs es0 | 1200 | 03 |17-19 | 2532 | [0 | >350 | 90120 | 300 + Lower (or minimum) bound: 2 1.6E11 Nm/rad
120
m The static foundation stiffness range against the turn over moment (MxyF) must be;
Rock * Lower (or minimum) bound: 2 2.7E10 Nm/rad
14.0
15.0 fia 1] >650 | >1200 | 03 >1.9 >32 >150 >500 >120 400 A minimum horizontal foundation stiffness of 4.0E8 [N/m] is required.
150 » Requirements for the foundation stiffness are based on a minimum foundation weight of
17.0 500E3 kg.
18.0 - lla
10m Quantities
TERRENO COUPACTADO HASTA CONSEGUR o s Concrete for pedestal (m3) G45 38
TN PESO VOLUMETRICO MININO OE 17.5 KN/ | ‘
+000 - AL Concrete for slab (m?) G35 620
. TP
—iF
i Blinding concrete (m?) G10 45
gt
AP
LH N C90/105
,Ir : i Mortar (m?) osmiLAR | %4
i
12| e’ M
. Excavation (m?3) 1539
) of
J PRESION OEL SUELO, SOBRE EL AREA EFECTIA BAIG l 035 = Backfill (m3} 848
#2400 »
SECCION A—-A 24m SOURCE: ISCHEBECK CHILE (CL)
FSCALA 1-50




THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON

@
@Q

EXAMPLE 2: FOUNDATIONS OF ONSHORE WIND ENERGY GENERATORS IN CHILE (2020)

SECCION B-B

ESCALA 1:50

TECHNICAL PROPOSAL (ALTERNATIVE):
52 NR. TITAN IscHEBECK 103/78 (L = 13.5™m)

10m
- 1= m -
HORMIGON DE EMPLANTILLADO y
5
17m
Quantities

Concrete for pedestal (m3) G45 38
Concrete for slab (m?3) G35 372
Blinding concrete (m3) G10 23
Mortar (m3) OC';?J::I?ASR 1.94
Excavation (m3) 867
Backfill (m?3) 433

SOURCE: ISCHEBECK CHILE (CL)



THE ROLE OF MICROPILES IN THE REDUCTION OF EMBODIED CARBON ®@®

EXAMPLE 2. FOUNDATIONS OF ONSHORE WIND ENERGY GENERATORS IN CHILE (2020)

Shallow Foundation Micropiled Foundation
(D=24m) (D=17m)
Position GWP (ton-CO,) fiir 1x 5.0MW WEA
10.2
s Blinding concrete 8,8 4,2
1yt Concrete for pedestal 12,0 12,0
o Af,,; _ . |Concrete forslab 157,6 94,6
< dl ¢
it Reinforcement (rebars) 62,4 38,7
2 7 i 8| Micropiles: TITAN 103/78 0,0 20,2
s e ‘» S A R e e _ Grout 0,0 10,5
; i 24m gy *
Comparison CO, - Footprint (Global Warming Potential, ton-CO,) for 1 x 5.0MW 0S-WEG
300
10.2m o Shallow Foundation (D=24m)
o oo Tor 250
RELLENO 17.5M m* T Micropiled Foundation (D=17m)
-2 g\ o - 200
““““““ s 4 i Ty | g
X3 X 2 E_ 150
-*i _ < :
H 1) 10
J jia | = {
l \ ORMIGON DE EMP! AD: g
a gl 17m | 50 I
) 0 - |
Blinding concrete Concrete for Concrete for slab Reinforcemen t  Micropiles: TITAN Grout Total
pedestal (rebars) 103/78
EMBODIED CARBON: MICROPILED FOUNDATION / SHALLOW FOUNDATION =  0.75 SOURCE: ISCHEBECK (GER)

CoOSTS ANALYSIS: MICROPILED FOUNDATION / SHALLOW FOUNDATION = 1.05
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PRE-CAST CONCRETE FOUNDATIONS: SMART & GREEN ANKER FOUNDATIONS (GERMANY)

T & GREEN
=<
DATIONS
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PRE-CAST CONCRETE FOUNDATIONS: SMART & GREEN ANKER FOUNDATIONS (GERMANY)

ANKER precast foundations Cast-in-place concrete foundations
. *
S = 330000 g 00 SMVART S CREEN
*Comparative calculation based on an Enercon “a - o & EE— E—
E-115 with 149m HH at a location in Germany ' '\ I™N I-\ Ee=Ir<
W rounbpAaTIONS

Dependency on cast-in-
place concrete

0%

T
100 %
weather dependency NN I
Logitc
aualty
sinding layer vt i
Dismanting

SOURCE: SMART & GREEN ANKER FOUNDATIONS (2023)
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BRIMSTONE (OAKLAND, CALIFORNIA)
WORLD’S 15T CARBON-NEGATIVE CEMENT,

MADE OUT CALCIUM SILICATE ROCKS (I.E. BASALT),
INSTEAD OF LIMESTONE

£ EARTH 365

CLIMATE SOLUTIONS IN THE MIX

NEW WAYS TO MAKE CEMENT COULD HELP IN THE FIGHT AGAINST CLIMATE CHANGE

SOURCE: CBS NEws (2023)

SOURCE: WWW.BRIMSTONE.COM

_OLORADO (USA)



http://www.brimstone.com/
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" let's build

A climate-positive world is built
‘on a carbon-negative foundation




THE ROLE OF MICROPILES IN A SUSTAINABLE DEEP FOUNDATIONS INDUSTRY

= AS PART OF THE CONSTRUCTION INDUSTRY, WE HAVE A GREAT RESPONSIBILITY FOR
THE IMPACT OF OUR DAILY WORK.

= MICROPILES GIVE US THE TOOLS TO WALK TOWARDS A MORE SUSTAINABLE
DEEP FOUNDATIONS INDUSTRY, BY ALLOWING US TO BUILD CLEVER AND EFFICIENTLY

= THE LARGEST EMBODIED CARBON REDUCTION POTENTIAL LAYS IN THE DESIGN

= \WITH INFORMED DECISIONS ABOUT THE EMBODIED CARBON IMPACT OF THE MATERIALS
WE USE, WE CAN HAVE A HUGE IMPACT IN THE FINAL EMISSIONS OF OUR PROJECTS

= USE LOW CARBON MATERIALS = PREFER THE USE OF RECYCLED MATERIALS

= DEMAND ENVIRONMENTAL PRODUCT DECLARATIONS FROM YOUR LOCAL SUPPLIERS

= NO MATTER HOW LITTLE OUR CONTRIBUTION MIGHT SEEM, IT IS IN OUR HANDS
TO MAKE SOME REAL CHANGE, FOR ABETTER FUTURE (AT ANY SIZE AND IN ANY SCALE)

= \WE NEED TO EMBRACE CHANGE AS AN OPPORTUNITY FOR INNOVATION

“...ONE THING IS CERTAIN: THOSE THAT GIVE UP ARE SURE TO LOSE. SO LET’S FIGHT TOGETHER — AND LET’S WIN.
FOR THE 8 BILLION MEMBERS OF OUR HUMAN FAMILY — AND FOR GENERATIONS TO COME...”

ANTONIO GUTERRES (COP 27)




THE ROLE OF MICROPILES IN A SUSTAINABLE DEEP FOUNDATIONS INDUSTRY ®@®

ACKNOWLEDGMENTS:

TO MY LOVELY FRIENDS AT FRIEDR. ISCHEBECK GMBH

To MY FAMILY AT TRM PILING SYSTEMS FOR ALLOWING ME TO LIVE
A COMMON VISION, EVERY SINGLE DAY

TO THE ISM FOR GRANTING US THE OPPORTUNITY TO SHARE OUR
PASSION FOR MICROPILES

TO YOU, MICROPILE ENTHUSIASTS, FOR TRYING TO MAKE A BETTER
WORLD WITH MICROPILES

TRM TIROLER ROHRE GMBH

TRM TIROLER ROHRE GMBH
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DUROTERRA
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