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14 - 16 August, 2011 — Goodwood Park Hotel, Singapore

Welcome Participants

Welcome to the 36" Conference on OUR WORLD IN CONCRETE & STRUCTURES, with the theme
“Recent Advances in the Technology of Fresh Concrete”. This 36™ OWICS Conference is dedicated to
Professor Olafur H. Wallevik for his significant contribution to the conference series for more than 10
years.

We would like to thank and recognise the following for their sponsorships:

Conference Co-sponsors: * BASF South East Asia Pte Ltd (Go/d)
* WAK Technologies Pte Ltd (Go/d}
* Unibeton Ready Mix, UAE
* Novaars International Pte Ltd
* Ready-Mixed Concrete Association of Singapore
* Cement And Concrete Association of Singapore
* Japan Concrete Institute

Dinner Quiz Sponsor * AC| - Singapore Chapter

We wish to thank you for your participation; especially authors from more than 25 countries who have
submitted interesting and important papers and most of you are here to share your valuable
experience with fellow participants. We appreciate the contribution of the session chairmen, the
conference advisors and all those who have helped in one way or another to make this annual
conference of the OWICS Series a success.

The Secretariat Desk has been set up to service you so that you can participate actively in the
deliberations. Do contact Ms Peggy Teo or any of the secretariat staff for any assistance that you may
require during these two days.

Please wear your name badge at all times during the conference as it will create a friendlier
atmosphere where fellow participants can address you by name. This will also serve as an
identification for your admission to the conference activities.

Kindly identify all materials and documentation handed to you, with your name, so that we can return
them to you if you have inadvertently forgotten to take them with you. Please check the NOTICE
BOARD regularly for any changes in the programme and also for messages.

The Concrete Industry Dinner will be held at 7.30 pm on Monday, 15 August 2011 at the Singapore
Recreation Club {Padang Palace Chinese Restaurant), B Connaught Drive.

On behalf of the conference organising committee, | invite you to stay on after the conference to enjoy
the sights of Singapore.

ErJohn SY Tan
Conference Director
14" August 2011
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CREEP DEFORMATIONS ON HIGH STRENGTH CONCRETE MADE
OF MONTMORILLONITE MINERAL NANO PARTICLES

A. Sprince’, L. Pakrastinsh and A. Korjakins*

* Department of Structural Engineering
Riga Technica! University of Latvia
16 Azenes Str., Riga, LV-1048, Latvia
e-mail: andina.sprince@rtu.iv0

Keywords: creep, creep coefficient, recoverable and irrecoverable creep, montmorillonite
mineral nano particles, compression strength, modulus of elasticity

ABSTRACT

This paper introduces the recent state of research on creep of new concrete
made by montmorillonite mineral nano particles (MNP) and then comparing them
with control specimens made from reference concrete. Concrete compositions
with unconventional additives were designed and prepared. Standard sample
cubes 100x100x100 mm and prisms 40x40x160 mm were produced in order to
investigate the mechanical characteristics of the material. Experimental studies
review new concrete compositions on long — term deformations (creep). The
samples were put into a creep lever test stand and loaded (see Figure 1). The
constant compressive load was equal to 30% of the maximum strength of the
concrete. Stress levels were calculated from compression strength results. At the
beginning of the test, the samples were 51 and 63 days old and they were kept
under constant load for 90 days and for recoverable creep they were kept
without load for 40 days. Specimens were tested in two extreme environments:
in one case there was 100% humidity provided by protecting the specimens from
desiccation and in the other case specimens were air-dried and protected from
any moisture. Concrete specimens were subject to load in a constant room
temperature and with a constant level of moisture. The investigated properties
include compression strength, modulus of elasticity and creep.

A number of experimental results are presented in Figure 2.
This experimental study proves that montmorillonite nano particles in small
dosage (8 kg in m3) don't have negative influence on mechanical and
deformation characteristics of concrete. Some positive effects are established.
Concrete mix containing montmorillonite nano particles perform long-term
hardening effect. MNP concrete specimens cured in dry conditions showed
larger increase of basic creep deformations than reference concrete specimens,
but for samples hardened in moist conditions the values of basic creep
deformation were similar. In the future, the physical and mechanical properties of
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new high-strength concrete containing montmorilionite nano particles as an
alternative admixture should be investigated in a more detailed way.
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Figure 2: Elastic strain, creep and recoverable, irrecoverable creep deformations of
high strength concrete samples
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