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Abstract

In order to design sustainable and economically valuable engineering and architectural structures
out of reinforced or prestressed concrete it is necessary to create realistic and practical models for
the material behaviour. The appropriate modelling of the processes, initiated by the discharge of
hydration heat, shrinkage and creep, that occur in young concrete, are crucial for the subsequent
durability of engineering structures. Even though the Eurocode and Model Code are nowadays
available to the design engineers, the real behaviour of concrete in engineering structures is not
always described with sufficient accuracy. In order to obtain accurate rheologic models of actual
structures it is of great importance to develop models and methods by using specific experimental
measurements on specimens with dimensions that are commonly used in the field and to compare
the obtained results from the large—scale specimens to the data measured on concrete cylinders in
the laboratory.

Keywords: balanced lift method - bridge - construction sequence - creep - numerical analysis

1. Introduction

A stress redistribution experiment in a 30 m long precast girder was started in October 2010. The
girder is a large-scale test of a real bridge girder used for the Balanced Lift Method (BLM). The
cross-section, pre-stressing force and construction sequence used during the production of this
girder was simulating the construction phases of a real bridge constructed using the BLM. In order
to demonstrate the feasibility of building bridges with thin precast concrete elements, a field test
was realized with the aim of testing the behaviour of the thin-walled elements under the load of the
castin-situ concrete and, at a later stage, the stress redistribution between prefabricated girder and
filler concrete due to creep.
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(a) Longitudinal section of test beam. (b) Cross-section of the

prefabricated girder.

Figure 1, Test girder — 30,02 m long.

A longitudinal section of the left half of the 30,02 m long test girder is shown in Figure 1 (a). The
test girder consisted of three prefabricated parts, The thickness of the wall elements was equal to
70 mm. The overall dimensions of the section amounted to a width of 700 mm and a height of 1440 mm.
The experimental girder was prestressed by two 19-strand-tendons (see Figure 1 (b)). Within a time
difference of 24 hours, the filling concrete was placed in four layers with a thickness of 0,31 m. During
the pouring of the congrete, the post-tensioning force was increased stepwise up to 5300 kN. For more
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than five years the concrete strains of the experimental beam were measured using a mechanical
extensometer with an aceuracy of 0,001 mm (Kromoser 2011),

2. Numerical simulations and comparison with experiment
The measured concrete strains were compared with the results of three independent soft-ware
calculations using the same Code (EN 1992 1- 1) and material model. T hc task was designed in two
commercial progi: — Sofistik rmany and Mida ql 2016 v2.1 from South
Korea. The third program — TDA l_'t'imc Discretisation Anal 5 pr umnud by the first
red concre ai d calculated
: f the numerical s ions of the
> shown in Figure 2. T 't E slays total concrete
The das g i ‘hl!\\'k the average measured values. y isplayed data are only

from the centre of the span (+/- 2 m).
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Figure 2. Five year measurement: comparison of measured and calculated concrete
strains of test girder.

All three programmes proved good correlation of theoreti ¢ strain ev
actual construction. Even though the initial cro $ milar, and even though
the prog 5 1S rlli m ‘ial models provided in the Eurocode 2 2 s
developments we in of 0,40 %, the s -aleulated by Ll!t’ programmes
did show some differ The Sofistik results show, that the initis 2 f the through
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3. Conclusions
All three programmes Sofistik, Midas and TDA, prov ded a good match with n
values. Even though the ¢ sof S stresses are different to those of Mid
is not um-{]unmall\, possible to deterr s c
! |m]1::|tdm to know, that h\ using the same
L esults with different programmes, [t is goc
calculation method and the limits of the programmes.
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