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30 / studs 5634 5.38 53.4 41.7 0.034 1
30 / studs 5250 5.50 53.4 41.7 0.034 2
60 / welds 4068 5.65 53.4 41.7 0.034 3
60 / welds 3849 5.28 53.4 41.7 0.034 4
30 / welds 2966 3.53 60.7 48.2 0.062 5
60 / welds 4549 7.44 60.7 48.2 0.062 6
60 / welds 5435 5.40 61.1 49.7 0.058 7
4 [ studs 3345 5.47 53.4 41.7 0.035 8
60 / welds 5412 5.48 64.0 52.0 0.058 9
60 / welds 3311 5.53 53.2 40.4 0.062 10
60 / welds 3533 5.72 93.7 89.7 0.047 11
60 / welds 3412 5.59 53.2 40.4 0.062 12
60 / welds 6187 5.53 64.0 52.0 0.058 13
60 / welds 3699 8.20 53.4 40.4 0.062 14
60 / welds 2844 421 93.6 89.7 0.047 15
60 / welds 2952 4,18 93.6 89.7 0.047 16
60 / welds 4261 7.44 54.4 46.0 0.062 17
60 / welds 3052 5.55 53.4 40.4 0.062 18
60 / welds 2681 5.75 55.5 49.4 0.062 19
40 / welds 3973 5.55 56.2 48.6 0.037 20
15 / welds 3638 5.67 53.4 40.4 0.062 21
60 / welds 3301 5.68 53.4 40.4 0.062 22
40 / welds 3496 5.75 56.2 48.6 0.037 23
48 / welds 4047 5.63 55.5 49.4 0.062 24
16 / studs 4672 5.69 53.4 40.4 0.062 25
8 / studs 3462 4,72 93.6 92.8 0.036 26
8 / studs 2883 5.66 56.2 48.6 0.037 27
8 / studs 3611 5.60 56.2 48.6 0.037 28
16 / studs 2887 5.55 89.8 86.9 0.035 29
12 / studs 3565 5.68 89.8 86.9 0.035 30
23 [ welds 3336 5.75 89.8 86.9 0.035 31
30 / welds 2452 5.66 89.8 86.9 0.035 32
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Abstract

Composite metal decks are one of the new structural technologies
that have been used extensively in the construction industry. These
roofs are made of corrugated and embossment structural steel
sheets at the bottom part and reinforced concrete at the top part of
the slab. In this system, steel decks, in addition to the role of load-
bearing and durable formwork during construction, act as the lower
tensile member of the concrete slab after gaining concrete strength.
The critical point is to ensure the bonding between concrete and
steel sheet achieves the decks' performance as a member of the
tensile load-bearing slab (composite deck) and this feature through
appropriate embossments (lug) on the steel deck. In addition to
steel decks' performance under gravity loads, their diaphragm
behavior against in-plane lateral loads has points that depend on
various factors. The diaphragm's strength and stiffness can be
calculated by considering the steel deck's capacity with top
concrete or the top concrete alone.

In the present study, in-plane shear tests have been predicted to
evaluate the shear stiffness of steel deck roofs under in-plane loads
caused by earthquakes. Also, two-point bending tests have been
performed to evaluate the shear-flexural behavior of roofs. In the
bending-shear test, to determine the nominal strength of roofs by
considering two types of flexural and shear loads, two different
compressive strengths for the top concrete, six samples of roof
slabs were tested and studied. Moreover, in order to investigate the
effect of the number, geometry and arrangement of the sheet
embossments on the flexural and shear performance of composite
steel deck and simultaneous use of screw shear connectors and their
effect on improving gravity bearing capacity and ductility of
composite steel deck, four slab specimens are made, and relevant
tests were performed. To evaluate the in-plane behavior of steel
deck composite under combined gravity and lateral cyclic loads
without and considering self-screw shear connectors, three
completely similar laboratory samples in terms of geometric and
mechanical properties of materials have also been fabricated and
tested.

The experimental results indicate the need to use shear connectors
such as self-tapping screws or similar connectors to provide the
suitable strength and ductility of this type of roof and ensure the
complete composite performance between the steel deck sheet and



the top concrete. Besides, diaphragm's adequate seismic
performance with screw shear connectors is proved despite the
combined effect of in-plane and gravity load compared with the
sample without shear connector and even the control specimen
without gravity load.



>

&

Road, Housing & Urban Development Research Center

Seismic performance of metal
deck under gravity loads

By:

Farhang Farahbod
Leili Ershad
MAryam Khorrami Azar
Mohammadreza bayat
Kian Khalili
Hesam Atghaei

Research Report
BHRC Publication No: R-999
2022



