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Laboratory tests of base materials and spot
welds

1) Base material testing

Steel sheets i Bolts
Thickness: .
e 0.8 mm :
« 1.0 mm :
* 1.5mm :
e 2.0 mm |
e 2.5 Mmm l
e 3.0 mm :
:
|
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Laboratory tests of base materials and spot
welds

2) Spot weld testing

The thickness of the The thickness of the
first sheet [mm)] second sheet [mm]

SW 0.8-1.0 0.8
SW 0.8-2.5 0.8
SW 0.8-3.0 0.8
SW 1.0-1.5 1.0 %
SW 1.5-2.5 1.5 g
SW 1.5-3.0 15
SW 2.5-2.5 2.5 2.5
SW 2.5-3.0 2.5 3.0
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Numerical models 35S simuLIA
ABAQUS

« Explicit analysis — large number of nonlinearities

® C120-profilesy

® Corrugated-webf|
® Shear-plateq

® Metal-deck]

o Concrete-slab¥]
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Numerical models 55 simuLIA
ABAQUS

» C profiles:
- Height: 120 mm
- Thickness: 2.5/3.0 mm

e Corrugated ‘webq
® Shear-plateq

® Metal-deckq]

» Concrete-slabq
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Numerical models 55 simuLIA
ABAQUS

« Corrugated web:
- Height: 400 mm
- Thickness: 0.8/1.5 mm

~é Shear- p|ate1]
® Metal-deckq]
» Concrete-slabq
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Numerical models 55 simuLIA
ABAQUS

« Shear plate:
- Height: 400 mm
- Thickness: 1.0 mm

® C120-profilesy

L ® Shearplatef|____}
® Metal-deckq]
» Concrete-slabq
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Numerical models 55 simuLIA
ABAQUS

 Metal deck:
- Eff. width: 1500 mm

® C120-profilesy
- Thickness: 1.0 mm

® Corrugated ‘webq

~& Concrete- -slabq
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Numerical models z,?S SIMuULIA

Concrete slab:

ABAQUS

® C120-profilesy
® Corrugated-webf]
® Shear-plateq

. _ ® Metal-deck] _

- Eff. Wldth. 1500 mm | o Concrete- S|abﬂ 1
- Height: 120 mm
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Numerical models

Connection between steel elements

| |
! }

Spot welds Tie connection

l

formed between
contact areas in the
models and it ties

i \D T r
35 ﬂ 35
. | .~ the nodes only

) 125

50 .~ where surfaces are
25

: «~ close to each other
35
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Numerical models

Connection between steel elements — spot welds

6.0 » Type of connector section:
0 NN | — S ] bushing
_40 « Connector section behaviour:
§30 o Elasticity
£ 20 o Plasticit
10 o Damage
0.0 o Failure
0.0 2.0 4'%isplace?ﬁ2nt [mm?.o 10.0 12.0
Spot weld testing for specimen SW
0.8-1.0
ST, , . ganézﬁrs:}/afv ﬁalzgr:eil;eerm Project title: Innovative 'Iightweight cold-formed steel-concrete composite floor system
) “al e Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 12

http://www.grad.unizg.hr/Iwtfloor 2"d LWT-FLOOR Project Workshop


http://www.grad.unizg.hr/lwtfloor

HrzZz

LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

Numerical models

Shear connection

| }

Partial shear connection 1 Full shear connection
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Numerical models wire element- MPC
beam connection type
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Shear connection - connectors v .

! R
NS

1%
3D-deformable
element — wire -
beam
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Nomenclature Analysed parameters

* Influence of degree of shear
connection

* Influence of spot weld density

!
|
|
I
|
|
|
|
|
|
|
I
|
|
|
(30Y09GP10 ) .
|
|
I« Influence of steel cross-section
: thickness
|
|
|
|
|
|
I
|
|
|

val stEH) bedfalih@iiidsdfspaaijitemiidticiesieen steel '* Influence of the diameter of the
elements shear connector
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Results
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Influence of the degree of shear connection
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Results

Influence of spot weld density
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Influence of steel cross-section thickness
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Results

Influence of the diameter of the shear connector
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Conclusions

« The influence of the degree of shear connection has the greatest influence
between analysed parameters on the bending resistance.

« Spot weld density was analysed for two different arrangements and in the
case when the elements are connected by the whole surface. It is concluded
that spot weld density has a great influence on the bending resistance of the
analysed system.

* The influence of concrete type is negligible when comparing the models with
the same spot weld density and full shear connection. The same influence
becomes greater for models with the partial shear connection.

« The thickness of both analysed elements, i.e. corrugated web and C profiles,
highly influences the bending resistance of the analysed system

« The diameter of the shear connector has a negligible influence on the
bending resistance of the analysed system due to the failure mode, of
concrete, which is concrete crushing
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Further research

 Geometry
« Web openings
« Bolts! ‘

~ PROBLEM = MESH SIZE

artition > .
P (bolts diameter 12 mm vs
1 beam length 6000 mm)
I
Q
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