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Zeus-templet i Olympia, 472—-457 f Kr
Pelarna byggdes upp av skivor med trapluggar som férankring

Rolf Eligehausen



ca. 447 B.C

Sprick-hindrande
forankringar

Manolis Korres, From Pentelicon to the Parthenon,
Publishing House ‘Melissa’, 1995, p. 110




Forankring av jarn

Messenien, Peloponnesos




ANKARSLUT
Medeltida murankare,
smidd i ett stycke

och fastspikad i balkanden
M. Atterberg, Tekniska museet, Stockholm 1963

ANKARJARN

Ankarslutar utformade som artal "1598"-
| kvarteret Cepheus i Gamla stan -

Holger.Ellgaard - Eget arbete, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=6926121
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Corrossion damage 2007

Frayed wire,
maintenance
catwalk.

Holes in diagonal
floor beam due
to corrosion.

Cable running
against promenade
deck.

Surface corrosion
of Main Cable B at
Brooklyn Tower.
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Temporar Mobilmast Parmanent
firankring firankring

Internordisk Spannarmering AB, www.spannarmering.com






Post-installed
Headed Studs

FUNDAMENT 2
SKRUV)

LTU 1979
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2 --Bwterstate 90 Tunnel, July 10, 2006
' =20 ceiling anchors pulled out

KMlegd one 38-year old woman "










Failure Reason

Creep Iin the Adhesive
There are different kinds of adhesives

You must use one with controlled low creep
tested for long time



Types of Anchors
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Cast-in-Place  Mechanical Bonded
Undercut Expansion Adhesive Grouted

Post-Installed Mechanical Anchq
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(e) Concrete splitting

Fig. 5.3—Failure modes for anchors under tensile loading.




(b) Concrete breakout




Provning av
limmade
forankringar : ‘

----------

SP, Boras, 1982
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Elfaren et al (1



Langtidsforsdk med
R limmade forankringar
2 e i Boras och Lulea

- 1983-2011

0.0, 201



Brottmoder

(a) stalbrott, (b) korrosion, (c), (d) vidhaftning



bulletin 58

Design of anchorages
in concrete

First Ed. 1997
Rev. 2011
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Sep 2: Rull-out

Sep 3: Updated global seismic

Sep 1: Global seismic

analysisincl piping
and anchor stifness

(static & dynamic)
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Assessment of as-built anchorages

fib TG 2.9 Fastenings to Structural Concrete and Masonry

WP 10 Evaluation of Existing Anchors
Members: John Silva, Thierry Guillet, Longfei Li, Lee Mattis, Rolf Eligehausen,
Giovanni Muciaccia, Akashu Sharma, Muneomi Takahashi, Rasoul Nilforoush,

Matsuzaki, Jorg Asmus, Roman Wendner,Giova Genesio, Jurgen Stork, Anders
Bergkvist, Martin Nilsson, Lennart Elfgren (convener)
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A special Eurocode for the
assessment of structures is now
under preparation by

CEN/TC 250/WG2.

https://ec.europa.eu/jrc

JRC SCIENCE AND POLICY REPORT

New European Technical Rules for the
Assessment and Retrofitting of
Existing Structures

Policy Framework
Existing Regulations and Standards
Prospect for CEN Guidance

Support to the implementation, harmonization
and furth

her development oi the Eurococ

AUTHORS

Paul Luechinger, Juerg Fischer

Christis Chrysostomou, Gerrie Dieteren, Francois Landon,
Steinar Leivestad, Nick Malakatas, Giuseppe Mancini, Jana
Markova, Stuart Matthews, Thomas Nolan, Camillo Nuti,
Evelyne Osmani, Gert Rennow, Juergen Schnell, Peter
Tanner

EDITORS

Silvia Dimova, Artur Pinto, Paul Luechinger, Steve Denton
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Nya material (t ex rostfritt stal och kolfiber)
Nya forankringstyper (mer forspanning)
Battre vidhaftningsegenskaper

Battre langtidsegenskaper for lim

Battre berakningsmodeller, digitala "tvillingar
Sensorer som mater stagens kondition

Stag och infastningar behovs !



Forskning och utveckling betraffande:

Nedbrytning

Livscykelkostnader

Brottmoder (Fullskaleforsok & modellering)
Seghet (flytformaga)

Forstarkningsmetoder



Lennart.Elfgren@ltu.se

Division of Structural Engineering at Lulea University of Technology
Chair Prof. Dr. Andrzej Cwirzen
www.ltu.se/research/subjects/Konstruktionsteknik?l=en



