8th. World Congress on Computational Mechanics (WC®I18)
5th. European Congress on Computational Methods iApplied Sciences and Engineering (ECCOMAS 2008)
June 30 — July 5, 2008

Venice, Italy

MODELLING THE MECHANICAL BEHAVIOUR OF LEACHED
INTERFACE

*C. Lambert?, O. Buzzi and A. Giacomini

1 CSIRO Exploration & Mining * Centre for Geotechnical and Materials
Queensland Center for Advanced Technologies Modelling
PO Box 883 Kenmore QLD 4069 University of Newcastle, NSW, Australia
Cedric.Lambert@csiro.au

Key Words: DEM, Leaching, Interfaces, Hydromechanical behaviour.
ABSTRACT

Leaching of concrete is a well known phenomenoncivhiakes place as soon as
concrete is exposed to water for a significant tifkeecelerated leaching processes, such
as ammonium nitrate leaching or electric leachimaye been developed in order to
obtain enough data in an acceptable time. Wide letlye has been acquired on the
influence of leaching on the mechanical properéied porosity of bulk concrete and
mortar (e.g. in [1]). However, little data is awdile on the influence of leaching on the
hydro mechanical behaviour of interfaces. Buzzalet{2] have recently performed a
series of hydro mechanical shear tests on rockihconcrete interfaces. Their results
suggest that leaching the interface tends to tuerbehaviour from contractant/dilatant
into fully contractant.

The mechanical behaviour of leached concrete exterhas been investigated using the
particle flow code PFC3D. The distinct element rodtlthas been chosen because it
allows one to simulate the evolution of the macooopity during the leaching process

by randomly deleting a fraction of the particlesorgover, the progressive degradation
of the interface asperities during shearing caa bés captured. These two features are
of major significance to reproduce the mechaniehldviour of leached interface.
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The increase of macro porosity due to leaching gseds firstly calibrated using data
after Kamali et al. [3] and more specifically, cmesing the loss in Young’s modulus



measured during unconfined compression tests. WMiaddcal specimens have a
diameter of 70 mm and a height of 140 mm. For #iee sof convenience, a unique
leaching front is considered whereas Kamali et3@lHave considered five different
zones. The increase of macro porosity has beerstadjtio 43%, for a front at 0.017 m
from the specimen edge (Figure 1), in order toagepce the experimental result i.e.
loss of Young’s modulus of about 50 %. Then, theesancrease of macro porosity has
been applied for a front situated at 0.009 m a®dZb m with satisfactory results so
that so that the particle removal process is vedila

The three steps of numerical leaching have beefiedpfo a simplified saw-tooth
interface and several shear tests have been pedommorder to identify qualitative
phenomena of the mechanical behaviour. As for thk imaterial, a progressive loss of
mechanical strength is observed for the interfalsenathe thickness of the leached zone
increases (Figure 2 (a)). Logically, the failuréeston of the interface is also reduced.
The qualitative change in behaviour mentioned byzZBet al. [2] has also been
observed during numerical tests (Figure 2 (b)). Tierface initially displays a
contractant/dilatant behaviour, which turns intofudly contractant response with
leaching. This can be explained by the local losshear strength within the tooth
preventing both surfaces from riding each otherthnd dilating.
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Figure 2. Results of shear tests. (a) Normalizeshisktrength vs. Leached depth.
(b) Normal displacement vs. Tangentiel displacement

Further work is to be done on the more realistintjonorphology and for longer
leaching time or thicker leached zones.
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