Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Lessons learned from large-scale physical modeling of tapered jacking piles
HSDT
Ibsen, Lars Bo; Barari, Amin

Published in:
Symposium on Energy Geotechnics 2023

DOl (link to publication from Publisher):
10.59490/seg.2023.603

Creative Commons License
CCBY 4.0

Publication date:
2023

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):

Ibsen, L. B., & Barari, A. (2023). Lessons learned from large-scale physical modeling of tapered jacking piles:
HSDT. In Symposium on Energy Geotechnics 2023: Accelerating the energy transistion (pp. 1-2). TU Delft
Open. https://doi.org/10.59490/seqg.2023.603

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 30, 2024


https://doi.org/10.59490/seg.2023.603
https://vbn.aau.dk/en/publications/38815860-b825-459a-ad1d-8764f79f0e9d
https://doi.org/10.59490/seg.2023.603

e ]

YMPOSIUM ON %‘7 Symposium on Energy Geotechnics

Egﬁgg HNICS Accelerating the energy transition
° DT,:,U Delft OPEN 3-5 October 2023, Delft, the Netherlands

Peer-reviewed Conference Contribution

Lessons learned from large-scale physical modeling of tapered jacking
piles: HSDT

Lars Bo Ibsen®*, Amin Barari?

Department of the Built Environment, Aalborg University, Thomas Manns Vej 23, 9220 Aalborg, Denmark
2School of Engineering, Royal Melbourne Institute of Technology, Melbourne VIC 3001, Australia
* Corresponding author: Ibi@build.aau.dk

To provide an improved understanding of the behavior of screw piles in disturbed soil, as a series of companion papers, labora-
tory tests with full scale tapered jacking piles were performed in the current study. The designated tapered pile has the similar
dimensions, material properties and cone-shaped bottom, with the exception of threads eliminated.

The main objectives of this paper are to: (1) establish the robust and efficient simple high strain dynamic testing (HSDT) re-
quirements for validating displacement tapered piles capacities while exploring the installation effect; (2) determine a correlation
between static and dynamic bearing capacity in compression for steel tapered piles installed by jacking in sand with various relative
densities.

Out of nine large-scale laboratory expriments at Aalborg University Offshore Geotechnics Laboratory [1-3] with the tank filled
with Aalborg University Sand No.1, this research exclusively presents some lessons learned from an exemplar tapered jacking pile
installation (Test 4) in dry sand (relative density D,, = 73%) and its response to monotonic and impact loadings. The selected piles
have diameter of D=76 mm and 89 mm with length of 2.07 m. The layout of the miniature CPTs carried out to measure soil state is
shown in Fig. 1, with four CPTs performed following each jacking installation campaign to study the soil state after the installation
of the piles (Fig. 1). In order to fulfill the objectives, the piles are installed by a static compression load that includes an unload-
ing/reloading step, followed by dynamic testing in order to facilitate the determination of the bearing capacity (Fig. 2). The hammer
test was carried out on both piles, by a hammer from increasing drop heights of 218, 418, 618, 818 and 1018 mm (Fig.3). The
hammer consists of a sleigh with multiple attached steel plates weighting 19.31 kg on average and the sleigh itself weighs 18.55 kg.
Tapered pile jacking resulted in dilation extending to a depth of 2.8D,,;,when diameter exceeds from 76 mm to 89 mm. By contrast,
in the region around pile P76, the soil was entirely densified. The tendency to densify the soil near tip area due to jacking installation
is observed in both tests, where the initial viod ratio varied from 0.67 to 0.59 and from 0.63 to 0.57 corresponding to piles P76 and
P89, respectively (Fig.4).

S Test 4 for P76
| 5 unsaturated
\ Static installation
\ Unload/reload
H\‘W 1 \'\ o Hammer strokes
c \
o E G " I - "\\
\ B (i D I . £ \
E U.'.Fﬁ ' 89 W = . \
* \
. 0 134 - 500
CPTu
==\
) 2000 —4? °
\
N U 50 100 ‘!50 Z(I)U
Force, F [kN]|
Figure 1: An overview of the miniature CPT tests per- Figure 2: Measured axial compression load test response
fomed for P76 and P89, , @ [mm]. resulting from static and impact loading (pile P76: test 4).
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Figure 3: HSDT tetsing configuration Figure 4: Relative densities prior to and post installation
for Test 4 determined from a single CPTu test and
selected CPT tests.
Subseuqgntluy, Danish Pile Driving Formulas (DDR) introduced by [4] was ustilised which is according to the required potential

energy from a hammer stroke to exceed the pile penetration resistance. The mass of the hammer G is defined by:
c= Rss + 0.5s (1)

nhdrop

Rslp

where elastic settlement So= , A is cross-sectional area, E is the Young’s modulus, | is the installed length of pile which is

-Esteel

approximately 1.9 m, and R; is the maximum static force required to install the pile. The efficiency factor 7 is set as 1. During the
impact loading tests, the settlement of the pile is measured with a 1 mm accuracy for each hammer stroke, and the limiting settlement,
s was set to yield a certain level (0.1D) when the drop height hg.,, is 618 mm. Thus, the dynamic bearing capacity R,=

(MharopG)/(s + %So) , Rg and ratio=R; /R are shown in Table 1.

Table 1. Summary of static and dynamic bearing capacity for P76 and P89

Test no. Static bearing capacity Dynamic bearing capacity Ratio
Rs [kN] Rg [KN]
P76-4 89 64.5 0.7
P89-4 123.4 83.8 0.68
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