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Abstract

This article describes a dataset with 464 push test results for studs welded within the ribs of profiled
steel decking transverse to the supporting beams. The experimental data were collected from 30
publications dated from 1980 to 2017. The dataset presents the measured shear resistance per stud,
with over 20 nominal or measured parameters, including: the properties of studs, deck, and concrete;
the number of studs within a concrete rib; and the dimensions determining stud position within the
concrete rib. This article presents and discusses the statistical parameters of the dataset variables,
their distributions, and correlations. The dataset supports the identification of the key design variables
that affect the stud shear resistance. It also provides information for evaluating the accuracy and
reliability of existing design models, and may be used to form the basis for developing new predictive

models.
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Type of data Table

Data collection The experimental data were collected from the literature, with all sources
referenced.

Data source Bibliographic references are provided within the database spreadsheet.

location

Data accessibility | Repository name: Mendeley Data

Data identification number: DOI: 10.17632/nfmhnzbfy9.2

Direct URL to data: https://data.mendeley.com/datasets/nfmhnzbfy9
Instructions for accessing these data: N/A

Related research V.V. Degtyareyv, S.J. Hicks, Shear resistance of welded studs in deck slab ribs
article transverse to beams, Engineering Structures. 294 (2023) 116709.
https://doi.org/10.1016/j.engstruct.2023.116709

VALUE OF THE DATA

e The resistance of composite beams in steel-framed buildings depends on the longitudinal
shear transfer between the steel beam and the concrete slab through the provision of shear
connectors. The most widely used type of shear connector is the headed stud because: the
drawn-arc stud welding process is rapid; they provide little obstruction to reinforcement within
the concrete slab; and they are equally strong and stiff in shear in all directions normal to the
axis of the stud. When studs are welded in steel decking with the ribs transverse to the
supporting beams, the shear resistance is reduced.

e To account for the presence of the deck slab rib, the resistance has traditionally been
determined in many international design standards by multiplying the resistance of a stud
embedded within a solid concrete slab by a reduction factor, which has been determined from
push tests and accounts for the geometry of the deck in relation to the stud. The existing
empirical design models for the stud resistance in deck slabs were developed considering
smaller datasets than that presented in the present articule, and do not always produce
accurate and safe results.

e The presented data is useful for identifying design variables affecting the stud shear resistance,
evaluating the performance of existing design models, and developing new predictive models,
as described in [1, 2] and implemented in a web application at https://studs-in-deck-
slabs.herokuapp.com.

e Researchers and practitioners working in the field of composite steel and concrete structures
can benefit from the data; in particular, those working on improving design models for stud
resistance, and developing national and international design standards.

e The data will assist in the identification of underrepresented design parameters, which will be
beneficial in extending knowledge in future experimental investigations, and improving design
models in terms of their accuracy and reliability.
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DATA DESCRIPTION

The dataset [3] presents the measured shear resistance per stud from 464 push tests, along with over
20 parameters featured in the test specimens, including: the mechanical properties of the studs, deck,
and concrete; the number of studs within a concrete rib, the stud welding technique, and the number
of ribs; the geometry defining the stud position within the concrete rib, and the position of the
reinforcement bars; and the level of normal force applied to the face of the test slabs. Nominal values
of the parameters required for reliability analyses in accordance with Eurocodes are also presented.

The dataset is presented within a Microsoft Excel file in XLSX format with four worksheets. The first
worksheet, entitled "Database," contains the dataset. The second worksheet, "Notes," provides
bibliographic references to the publications used for the dataset collection. The third worksheet,
"Diagrams," presents figures identifying the geometric variables used to describe the deck cross-
section, welded stud connectors and the positions of the studs used in the dataset. Finally, the fourth
worksheet contains a quality record.

The dataset includes the mean measured shear resistance per stud, Pem, and the following 28
measured parameters:

e the normal force on the face of the test slab as a percentage of longitudinal force, Nnorm;

e the number of ribs per test slab, Niips;

e the number of studs per rib, n;

e stud position: favorable (F), central (C), unfavorable (U), or staggered (S);

e stud welding: through-deck, or holes;

e |ocation of reinforcement measured downwards from the top of the stud, z;

e overall slab thickness including decking, hs;

e width of test slab, bsjab;

e deck name;

e the thickness of the deck, t;

e deck type: trapezoidal, or re-entrant;

e width of the top.of the concrete rib, btop;

e width of the bottom of the concrete rib, bpot;

e concrete rib width, measured at mid-height for a trapezoidal deck or at the top for a re-entrant
deck, bo;

e net depth of decking excluding longitudinal stiffener on the crest, hpn;

e gross depth of decking including longitudinal stiffener on the crest, hpg;

e transverse spacing between studs within rib, s,;

e longitudinal spacing between studs within rib, sy;

e longitudinal distance from the stud centre to the deck web at the trapezoidal deck mid-height
or the re-entrant deck top, e;

e longitudinal distance from the rib top corner to the nearest stud centre, ey;

e concrete compressive strength, fom;

e concrete secant modulus of elasticity, Ecm;

e ultimate tensile strength of studs, fum;

e yield strength of decking, f,om;

e diameter of stud shank, dm;

e weld collar diameter, dgom;
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e weld collar height, hym;
e stud height after welding, hscm; and
e the stud height-to-diameter ratio, hsem/dm.

The following nominal properties required for reliability analyses in accordance with the Eurocodes
are also presented in the dataset:

e the characteristic compressive cylinder strength, fu, in accordance with EN 1992-1-1 [4];

e concrete secant modulus of elasticity, Ecm, calculated from f in accordance with EN 1992-1-1
[4];

e ultimate tensile strength of studs, f., in accordance with EN ISO 13918 [5];

e yield strength of decking, fyy;

e stud shank diameter, d;

e weld collar diameter, dgo;

e weld collar height, hy;

e the stud height-to-diameter ratio, h/d; and

e specified as-welded stud height, hs..

The measured concrete compressive strength, f.m, Was reported in the publications for different cube
and cylinder specimens cured at different conditions. It was converted into the cylinder strength as
described in [6]. When the measured concrete secant modulus of elasticity, Ecm, Was not reported, it
was computed based on fem in accordance with the fib Model Code 2010 [7]. Unless measured values
were provided, the weld collar diameter, dyom, and height, hwm, were taken from EN ISO 13918 [5].
Finally, unless the specified concrete strength was reported, the characteristic compressive cylinder
strength fu according to the strength classes given in EN 206 [8] was evaluated using the comparison
of means method from ISO 12491 [9].

Table 1 presents the statistical parameters of the database variables. Fig. 1 shows distributions of the
database variables. Regression plots of stud shear resistance as a function of dataset variables are
given in Fig. 2, with the red lines indicating the linear regression lines. The shaded regions around the
regression lines indicate 95% confidence intervals. A pairwise Pearson correlation coefficient matrix of
the database variables is also presented in Table 2.

Table 1
Statistical parameters of the database variables

Variable Min Max Mean Starllde?rd Skewness Kurtosis
Deviation

Pem (kN) 35.00 130.00 76.87 20.36 0.19 -0.58
Nnorm (%) 0.00 38.35 3.82 6.11 1.87 4.73
Nribs 2.00 4.00 3.57 0.70 -1.33 0.31
ne 1.00 3.00 1.36 0.51 0.91 -0.50
Stud position 1.00 4.00 2.05 0.99 0.67 -0.56
Welding 1.00 2.00 1.18 0.39 1.64 0.70
Zs (mm) -91.00 69.34 23.01 25.10 -0.93 3.77
hes (mm) 101.60 226.00 141.50 23.35 1.51 3.50

bsiab (mm) 450.00 1500.00 923.16 247.40 0.91 0.24
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t (mm) 0.75 1.52 0.94 0.16 0.73 -0.09
Deck type 1.00 2.00 1.10 0.30 2.65 5.05
biop (Mm) 63.50 240.00 160.99 34.54 -0.54 -0.58
boot (mm) 40.00 160.00 115.63 27.36 -1.12 0.79

bo (mm) 53.98 185.00 137.03 28.68 -0.74 -0.27
hen (Mmm) 38.10 136.00 62.66 17.14 2.00 4.50
hge (Mm) 38.10 136.00 65.10 17.94 1.60 2.69
sy (mm) 0.00 191.00 30.60 47.47 1.18 0.22
Sx (mm) 0.00 88.90 8.83 23.95 2.42 4.05
e (mm) 19.05 143.50 70.47 32.82 0.39 -1.13
e: (mm) 23.25 154.25 82.42 34.48 0.40 -1.24
fem (MPQ) 22.10 64.94 35.21 10.38 0.93 0.16
Ecm (MPa) 16789.40 40112.00 31383.47 4257.58 -0.37 0.34
fum (MPQ) 387.10 570.00 476.47 35.03 1.03 0.64
fypm (MPa) 230.00 405.80 316.37 44.03 -0.25 -0.67

dm (mm) 19.00 22.00 19.21 0.73 3.55 10.63
ddom (Mm) 23.00 29.00 23.39 1.48 3.55 10.66
hwm (mm) 6.00 6.00 6.00 0.00 0.00 0.00

hsem/dm 3.95 9.21 5.72 1.08 1.55 2.55
hsem (Mm) 75.00 200.00 109.88 21.15 1.62 3.02
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Fig. 1. Distributions of database variables
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Table 2

Correlation matrix of database variables

s g 3
s 3 8 <=

Pem 1.00

Noorm -0.10 1.00

Nribs 0.06 0.39 1.00

ne -037 022 015 1.00

p:stiti‘:)n -027 -012 -0.08 0.19 1.00

Welding 010 -030 013 -022 -0.02 1.00

z -005 011 012 0.00 011 0.24 1.00

hes -021 019 020 0.08 -0.03 0.28 0.06 1.00

bsjan -012 -012 -029 -018 0.02 0.48 0.40 0.28 1.00

t 028 -026 -026 -0.18 006 -029 -038 -040 -040 1.00
Deck type 043 -021 021 -004 000 021 -003 -017 -005 0.18 1.00

brop -012 026 -033 014 001 -045 010 019 005 0.00 -047 1.00

bor 0.26 017 -027 011 003 -042 001 -018 -005 025 027 061 1.00

bo -001 027 -036 015 002 -050 007 0.5 0.02 010 -029 096 081 1.00

hen -0.34  -012 -020 -0.08 0.01 0.36 013 066 052 -023 -021 022 -020 0.07 1.00

hoe -036 -007 -019 -0.02 -001 028 003 064 040 -018 -025 027 -017 011 097 1.00

Sy -033 024 015 0.8 014 -025 -006 006 -012 -018 -011 017 011 017 -009 -0.01 1.00

S -0.16 0.07 0.2 047 073 -016 013 -003 -010 -008 010 017 010 016 -007 -005 0.42 1.00

e 0.22 025 -007 005 -080 -024 -004 004 -003 -008 -015 046 035 046  0.01 006 008 -032 1.00

e 0.15 026 -008 006 -076 -025 -002 011 -001 -011 026 054 030 050 0.9 014 009 -029 0.99 1.00

fem 0.23 001 033 -020 -006 028 -002 -003 013 -004 010 -044 -036 -045 -015 -015 -016 -015 -018 -020 1.00

Ecm 024 -001 010 -032 010 031 017 -043  0.09 001 010 -038 -021 -034 -012 -017 -027 -005 -027 -031 078 1.00

fum -0.02 -0.08 0.26 006 -004 021 -024 021 028 -005 014 -030 -032 -035 012 018 -007 -017 -016 -015 040 0.6 1.00

foom 0.20 0.06 043 010 -007 017 -018 001 -034 002 004 -020 -023 -024 -027 -015 014 003 -002 -002 048 021 036 1.00

dm 034 -014 015 -0.08 -0.01 055 021 009 026 -009 040 -032 -006 -028 000 -004 -015 -009 -014 -018 016 019 015 0.17 1.00

ddom 034 -016 014 -0.08 -0.01 056 019 008 026 -008 041 -033 -007 -028 000 -003 -015 -010 -0.14 -018 016 018 015 0.17 1.00 1.00
hsem/dm -023 -010 -0.07 -003 007 038 034 070 045 -030 -016 017 -021 002 0.85 079 -003 001 -004 003 -002 001 011 -022 -002 -002 100
hsem -017 -012 -0.04 -004 006 048 037 071 048 -031 -009 011 -022 -003 084 077 -006 -001 -007 -0.01 001 0.04 014 -019 017 018 0.98 1.00
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EXPERIMENTAL DESIGN, MATERIALS AND METHODS

The dataset was collected from 30 publications, dating from 1980 to 2017, which describe push tests
on studs welded within the ribs of profiled steel decking transverse to the supporting beams. The
publications included in the database were identified through an extensive literature survey, and
included tests that were considered in the original calibration of Eurocode 4 [10, 11]. The following
criteria for the selection of the test data was used: sufficient measurements of the material strengths
and geometry of the push tests were reported in the publications; information on the geometry
defining the stud position within the concrete rib, the position of the reinforcement bars, and the
level of normal force applied to the face of the specimens was available; and no indication of poor
stud welding, low concrete strength, or unexpected problems were reported. Details on the design of
the test specimens, materials, and methods used in each test programme can be found in the
publications referenced in the database.
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