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INTRODUKTION — Day to Day Foundation

VISION

og det med en gron profil.

» | projektet udvikles en ny design strategi for skruepaele som integrerer geoteknisk
undersggelse, installation, in-situ paeletest og pale design, i en operation.

» Projektet abner et helt nyt marked for skruepale, som vil revolutionere og veere et
rigtigt alternativ til de nuvaerende funderingsmetoder i alle typer huskonstruktioner -

Direkte fundering
Baeredygtige aflejringer ~ 1 — 2 m’ s dybde

Udskiftning:
Baeredygtige aflejringer ~ 2 — 4 m'’s dybde

Palefundering:
Baeredygtige aflejringer > 3 — 4 m'’s dybde

Fremtidigt terren
7

Minimum
frostfri dybde
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Skruepaeleprojekt skal dokumenteres som et normalt paeleprojekt 0

Tilbudsgivning Installation Dokumentation




Skruepaeleprojekt skal dokumenteres som et normalt paeleprojekt °

Tilbudsgivning Installation Dokumentation
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Skruepaeleprojekt skal dokumenteres som et normalt paeleprojekt e

‘ Tilbudsgivning Installation Dokumentation
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Skruepaleprojekt skal
dokumenteres som et normalt
paeleprojekt




Design af et skruepaleprojekt

Fortreengnings

peele

Tilbudsgivning

Skruepeele

Design basis

DS EN EuroCode7

Geoteknisk boring
med styrkeforsag

Evt. CPT forsgg
Design laster

Paeledesign

» Geostatisk bereg.
* CPT metoder
* Nedramnings analyse

« Antal, dimension, leengde
* Pzeleplan

Design basis

DS EN EuroCode7

Geoteknisk boring
med styrkeforsag

Evt. CPT forsgg
Design laster

Paeledesign

» Geostatisk bereg.
* CPT metoder
* Nedskrunings analyse

 Antal, dimension, laengde
* Pzleplan

AAAAAAAAAAAAAAAAA
DENMARK



Percentage decrease from ideal installation [%]
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Design af et skruepaleprojekt

Tilbudsgivning

44%

61%
Relative density [%]

83%

Design basis

* DS EN EuroCode7

» Geoteknisk boring
med styrkeforsag

» Evt. CPT forsag
* Design laster

Paeledesign
atisk b :
. etode

* Nedskrunings analyse
 Antal, dimension, laengde
* Pzeleplan

Kan ikke bruges som
dokumentation af
baereevnen friktionsjord

nnnnnnnnnnnnnnnnn

nnnnnnn



Design af et skruepaleprojekt

Der er for mange Cowboyer

* Overholder ikke normerne krav.

» Kan ikke dokumenterer skruernes
levetid eller beereevne.

* Ingen geoteknisk viden.

Fortreengnings . )
peele Design basis

« DS EN EuroCode7

» Geoteknisk boring
med styrkeforsag

» Evt. CPT forsag
» Design laster

Skruepeele

k..
Peeledesign Peelede /,e
» Geostatisk bereg. . Geostatisf‘h'
* CPT metoder * CPT metoder
* Nedramnings analyse * Nedskrunings analyse
« Antal, dimension, leengde  Antal, dimension, laengde
* Pzeleplan * Pzleplan
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Laboratory — Test-site

Introduction of test-site
4,400x2,500x3,200
41 bags of Aalborg Sand No. 1
Equipment
Pressure plates and water system
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Test procedure — Soll testing

Approximately 5-6 CPT-tests at random location
Validating uniformity of preparation
Evaluating the relative density

Penetration rate of 1,200mm/min Box 6 CPT
Tip resistance 0 Friction angle 0 Relative density
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Test procedure — Soll

Soil disturbance due to large rotation speed

Outcome; depth and torque measurements converted to installation curve

Installation of Box 6 Pile 6
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Test procedure — Static test

Static test
Displacement controlled test with displacement rate of 5mm/min
Loading/reloading of 50mm; in total T00mm displacement

Displacement [mm)]
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Static Test - Box 6 Pile 8

Force [kN]
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orrect Installation

Torque and depth using Rotation Torque and depth using Lidar
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Correct Installation
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Test program — Overview of tests

6 geometrical configurations
4 shaft diameters and 2 thread sizes

3 different soil configurations
Loose, medium and dense

8 batches of 8 piles each tested
3 containing all pile geometries
3 containing only small diameter piles
2 retakes due to errors
64 piles in total

PP
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Constant geometrical sizes
Pitch, thickness and threaded length
Installation depth
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Installation Torque

. . . . _— ; : . - o
Torque variation for different pile geometries, D = 52.4% Torque variation for different pile geometries, D _=71.6% o Torque varkssion for diferant plle. geomairies; D= 90.1%
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Torgque prediction method

Prediction of torque based on existing methods
Two earth pressure-based methods and two CPT-based methods

Evaluation of torque prediction methods
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y=6,6771x
R?=0,894
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Measured tarque [kNm]

@ [Ghaly and Hanna, 1991] @ [Al-Baghdadi et al., 2017] [Sakr, 2015] [Gavin et al., 2013]
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Torque prediction method - AAU

Torque prediction - New Method
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Original Methods vs static tests - COMPRESSION

Geostatisk Metoder

Mitsch and Clemence: Compression
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Original Methods vs static tests - Tension

Geostatisk Metoder

Mitsch and Clemence: Tension Howard A. Perko: Tension
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New Method vs static tests - COMPRESSION

Vigtigt at have en sa korrekt Bedst resultat opnas nar
beregningsmetode som muligt paelegeometrien er
nar der skal afgives tilbud kalibreret ind i metoden
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Skruepaeleprojekt skal dokumenteres som et normalt paeleprojekt

Installation

Torsion kNm

600D

Skruepeele

Torsion journal

Dybde [mm]




Torsion — Bareevne korrelation
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lllustration af installations effekter

Illustration of installation effect
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Installation torque [kNm)]
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Dokumentation af skruepaleprojekt

Dokumentation

Fortraeengnings

peele Rammejournal for hver STUEEIE SR 16 rsi0nsjournalen for
peel hver pael
Rammeformlen Slagtest
PDA PDA
Statiske Statiske
belastningsforsgg belastningsforsgg
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Dokumentation af skruepaleprojekt
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Ny design strategi for Skruepaele

Intelligent installation

T, oﬁ: Pilar Ground Screw model
besicninG ThE FuTURE N PILAR Cloud Kunstig intelligens

Algoritme Torsion me= Pzelens Beereevne

DATA Algoritme

Disruption

Testpael

Rapp rt

Intelligent installation

.

orded ™ \ Updated Pile Plan Docw"nent tha}t recorde'd
each piles bearing capacity
) (If needed)

Instrumented Testpile
Measured torque and surface resistance
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Ny design strategi for Skruepaele

Intelligent installation

p— ) Jﬁ) Pilar Ground Screw model
“ ' PILAR Cloud ! Kunstig intelligens

Algoritme Torsion me= Peelens Beereevne

DATA Algoritme Al

Disruption

Testpael

Intelligent installation

Pilar Cloud udbydes til alle interesserede
ingenigrer firmaer og skruepele installaterer nar '

| 2022 blev der dokumenteret ca. 60 projekter

Instrumented Testpile ((‘

Measured torque and surface resistance
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Manglende dokumentation af
skruepaeleprojekt er bade besveerligt
og dyrt.
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