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BACKGROUND

The first projects where openings in the pile casing were used
for heat exchange piping are from the early 215t century

So far all the projects have been large newconstructions, for
example Zurich Airport terminal E and Main Tower in Frankfurt

There are no known cases in the world where energy
micropiles have been used in renovation projects = new
application

The focus of the study is on load transfer structures
transferring the load from old to new deep foundations and on
the through holes for ground heat collector piping

This study is part of FIN-C2M project which is part of Case 2
Micropile Research Project in International Society for
Micropiles collaboration.
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OBJECTIVES

 To examine which t[\)/faes of load transfer
structures are suitable for energy piles

e To find the principles how the through
hole can be made

 To describe technical solutions for hybrid
energy micropiles in underpinnin
projects in typical Finnish bedrock areas

 To determine the load bearing capacity
of drilled hybrid energy pile
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THE STUDY

e The thirteen recognized load transfer cases were
examined.

* In each case the possiblility for through holes in the load
transfer structures and leading of pipes were studied.

« Load bearing capacity of a drilled hybrid energy
micropile was examined using a basic case where the
additional energy heat well was drilled under the pile.
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RESULTS 1(5)

» According to the studies nine of the load transfer
cases are suitable for use with energy piles

* The through holes for ground heat collector pipes
need to be designed in case by case basis

» General principles for through holes can be presented
* Energy piles can not be used with jet grouted columns

e Technical solutions for hybrid energy micropiles in
underpinning projects were found

* Possibility to use hybrid energy micropiles to gather
energy deeper from bedrock was found.
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RESULTS 2(5)

Load transfer cases where the ground heat collector pipes can
be led directly through the pile cap (cases 2, 3 and 5)
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RESULTS 3(5)

Load transfer cases where pipes have to be led out through the
side of the pile before the pile cap or to use the special jack
system (cases 9, 10,11 and 12).
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RESULTS 4(5)

The hybrid energy
pile.

Distance between
hybrid energy
piles > 15m acc.
Finnish energy
well requlations.

Aligned piles can
be applied!

e’

TURUN AMMATTIKORKEAKOULU
TURKU UNIVERSITY OF APPLIED SCIENCES

Y1 Y1 -
e W o o
{4 \ y ¥ I-'f_ B lase: A cellar of an
A _'f g oy f_!/ \.5# Ing, perched water D D
1 . I T lered, wooden piles
'; ! } 3 _] e s . Building is sinking
i R B TR and must be piled
ey : ture.
™ Ll,,_.I e =.L=.' I Il —
R il hgarin £ 1 1l pile
e S0 | (. O N ng wooden piles e i
T T = 140 220
* i T T steel drilled
- ! g i K ergy pile. Mean micropile | pile
1 i ! AT - | 1 between L
| i et = | L ergy piles > 20m.
T SR Y |
I ey e o ’ﬁ’“ Composite structure | T
A I steel / concrete / steel
L b e i ~100 -120
} . Borehole
—————
e -
| F 4 | 1
{ f |
é'. ,T‘Eﬁl | | s ! 1§ i
e R H | H th
SRR W |-
i R | § | e layer C C
=
s —
1 N
| -
T |
: | |
|
ok ‘T |
! .
I = o Drilling depth
e ol g, - . bxpanding tightning according
i 1 d the inner pile to geosurveys.
1 —_—
1 = gy “" - ‘."'_ G ip - _-‘-". --_ 1 o4 .‘EM Ction pipes are in the |=
- == e S t . 00 thus replaceable if ] .
vl e ] : Drilled pile with rock shoe.
2 = =
SN | S s S i -
ey 20 N1 Lo : " d1 VTN
_-}'-'.,,r_ £ { : (A | | A 2id°
] L T s
O I
i ai s ry i | ' i
= I
P B o | |4 B B
{'_ 5 n"l -". e --'r}.' s
& % T \ .ﬂ“-?"‘ s ":4;} s
TEH i ;
1 IRb-Lityws
LM AdR, .
~BOnn e KN T Lun
i = E K N iGeos

PUR G

[Hh LU TTAES S Icau;ng_ggsmu SiEPPs PaaLy BD

-3 e VINGON Jh WOIN LS00 =H00 wn S¢vTY
NAITA PAALUIA ON YUTEGNSX 3 xw.?.ﬁf s, WE 0

~100-120

Borehole




RESULTS 5(5)

Plastic deformations at the rock surface beneath the impact shoe
(left) and the corresponding stress distribution (right). Rock
strength o, = 60 MPa, the applied axial load N = 907 kN.
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IN CONCLUSION, load bearing analysis

* According to the performed analysis series it is
possible to found bundlngs_usm hybrid energy
micropiles without any additional grouting or
strengthening of the pile base.

* By using a load bearing micropile with an
adequate diameter (here D = 168.3 mm) and
providing that the strength of the base rock is
sufficient enough (o.; > 60 MPa), a standard
75150 mm heat well borehole can be drilled from
the base of the load bearing micropile without
loosing too much of its capacity.
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Special
steel beam

Aholein a
flange and
in pile cap

Steel micropile

Collector piping
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Two steel

beams

Ahole in a
pile cap and a
gap between
beams

Steel micropile

Collector piping
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A cut in the top || 90-degree
of the pile angle joint

possibly
reinforcement

Steel micropile

| Collector piping
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A hole in side

of the pile possibly

reinforcement

Steel micropile

| Collector piping
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IN CONCLUSION

« Combining underpinning and energy
wells is a new application for steel
micropiles

It promotes using renewable energy
resources and improves properties
energy efficiency

Future solution - not yet tested in
real life. First case can be soon Iin
Turku!

Thank you!
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