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Abstract

This data paper provides a detailed description of the open-source data of two experiments (two-span
slab strips tested in bending, with and without imposed initial self-equilibrated stress state) on structural
concrete with hybrid steel/CFRP reinforcement published in "Nédsbom, A., Reckinger, N., Thoma, K.,
Kaufmann, W., "Load-Bearing and Local Bond Behaviour of Two-Span Concrete Slab Strips with Hybrid
Steel/CFRP Reinforcement", Engineering Structures xx xxx, xx.xx.2023. (doi)". The paper is structured
into (i) information on the test specimens, (ii) the experimental procedure and (iii) data gathered during
the experiments. The test specimen data comprises drawings, information on the production process
and a description of the raw material tests (concrete, steel and CFRP) including the test procedure, the
obtained results and their evaluation. The chapter on the experimental procedure contains drawings and
pictures of the test setup with geometry, load introduction and supports. An overview of the experiments
is given in terms of the load histories, the deflections over the test durations and images of the deformed
specimens. Finally, the experimental data describes (i) force-and deflection measurements with their
locations, (ii) distributed fibre optical strain measurements (including the post-processing) and (iii) digital
image correlation data (in progress).
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1 Introduction

This document shall serve as a guide through the open-access experimental data published along with
the following journal paper (hereafter referred to as reference [1]):

Niasbom, A., Reckinger, N., Thoma, K., Kaufmann, W., "Load-Bearing and Local Bond Behaviour of
Two-Span Concrete Slab Strips with Hybrid Steel/CFRP Reinforcement”, Engineering Structures xx
XXX, XX.XX.2023. (doi)

It gives an overview of preliminary material tests, the specimens, the test set-up and measurement meth-
ods and guides through the experimental data available under (doi). The authors limit themselves to
describing the experimental process, data processing and the obtained data. The reader is referred to [1]
for interpretations, discussions and conclusions, especially concerning distributed fibre optical measure-
ments and considerations regarding bond.

1.1 Overview and Aim

The two experiments S8 and S9 reported in the published data were conducted at the Lucerne University
of Applied Sciences and Arts (HSLU) on 25.11.2022 and 02.12.2022. The two-span slab strips with
dimensions | b h=12:40 1:00 0:23 m had hybrid reinforcement consisting of duplex steel (material
number 1.4362) reinforcing bars and rods of carbon-fibre reinforced polymer (CFRP) with a sanded
surface. An overview of the conducted tests with set-up, cross-sections, reinforcing details and load
history is given in Fig. 1.1. The tests aimed to investigate (i) the load-deformation behaviour of the
composite material, (ii) the bond behaviour of the steel reinforcing bars and especially the CFRP rods
and (iii) the influence of a self-equilibrated stress state induced by an elevation of the intermediate support
in S9 (see Fig. 1.1 ()).

1.2 Published Data

The collected and published data is structured as follows:

» Chapter 2: Description of specimens including geometry and reinforcing plans, the production
process and perliminary material tests on concrete, reinforcing steel and CFRP.

e Chapter 3: Detailed description of the experimental procedure with drawings of the test set-up,
conducted measurements, preparation steps and test procedure.

* Chapter 4: Guide through the published data, structured into
— Section 4.1: Force (introduced loads and reaction forces) and displacement measurements.

— Section 4.2: Fibre optical strain measurements, published in MATLAB structures for each
sensor (fibres along one specific reinforcing bar in the span or over the intermediate support).
The respective MATLAB structures contain raw and filtered data for each reference state
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(key) as well as the superimposed strain data, normal and bond stresses and slip (where the
latter three were determined from the strain profiles).

— Section 4.3: Digital Image Correlation (DIC) Data, reported in terms of images at specific
load stages and MATLAB structures containing the two-dimensional displacement and strain
fields as well as crack kinematics on the regarded surface. In progress.
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Fig. 1.1 — Test overview. (a) Dimensions and nomenclature; (b) Reinforcement; (c) Cross-section, reinforcement
and optical fibres over intermediate support; (d) Cross-section, reinforcement and optical fibres in the
spans; (e) Load history and initial state of Test S8; (f) Load history and initial state of Test S9. (adopted
from [1]).



2 Specimens

The two geometrically identical specimens S8 and S9 ("S" for slab strip) were cast at HSLU on 04.11.2022.
The referenced files of this section are found in the folder 2_Specimens and contain:

Tab. 2.1 — Specimens: data overview.

Item Type Description

2.1_Reinforcement_Plan .pdf Reinforcement plans of specimens

2.3.1_Concrete Subfolder Concrete compressive and tensile test results and protocols

2.3.2_Reinforcing_steel =~ Subfolder Raw and processed data of uniaxial tensile tests on the bare
reinforcing steel

2.3.3_ CFRP Subfolder Data of two uniaxial tensile tests of the CFRP rods, including fibre

optical strain measurements

2.99_Fotos Subfolder Pictures of the reinforcement and the casting

2.1 Geometry and Reinforcement

The reinforcement plan, including specimen dimensions, is found in the document
"2.1_Reinforcement_Plan.pdf" and is included on the following page. The material number 1.4362 du-
plex reinforcing steel consisted of @10 (1st and 4th layers in the spans, 4th layer over the intermediate
support) and @12 (4th layer over the intermediate support) reinforcing bars. 4 ¥8.2 CFRP rods in the
Ist and 4th layers spanned through the entire specimens. The transverse reinforcement in the 2nd and
3rd layers consisted of @10@200 B500B reinforcing steel. Fig. 2.1 shows a picture of the reinforcement
cages before casting. A close-up of the reinforcement of specimen S8 is shown in Fig. 2.2

The 12.4 m long specimens had a width of 1.0 m and a height of 0.23 m. The nominal concrete cover
was Chom — 35 mm.
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