‘//lnternational Research Journal of Engineering and Technology (IRJET)

JETVolume: 07 Issue: 08 | Aug 2020

www.irjet.net

e-ISSN: 2395-0056
p-ISSN: 2395-0072

STATIC AND DYNAMIC INVESTIGATION OF SCS SANDWICH PANELS
WITH NOVEL CONNECTORS

HIBA HAMZA S*, Mrs. PRIYANKA DILIP P?

'PG Student, Dept. of Civil Engineering, AWH Engineering College, Kuttikkattoor, Calicut, India
?Professor, Dept. of Civil Engineering, AWH Engineering College, Kuttikkattoor, Calicut, India

Abstract - This paper investigates the behavior of SCS
sandwich panels with novel connectors under static and
dynamic loading. In order to reduce the self-weight of the
structure and achieve composite action between the steel
and concrete, ultra- lightweight cement composite and
novel shear connectors have been developed and applied in
the SCS sandwich composite structures. The results show
that the | hook novel connector enhances the overall structural
integrity of the sandwich structures.
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1. INTRODUCTION

Steel-concrete-steel (SCS) sandwich structures consist of
two steel face plates infilled with cement composite
material. Infilled cement composite material is light
weight. The apparent advantages of the system are that the
external steel face plates act as both primary
reinforcement and permanent formwork, and also as
impermeable, impact and blast resistant membranes. To
improve the strength-to-weight performance of SCS panels
novel connectors are used.

1.1 Objectives

The main objective of this thesis is to determine the
deflection and load carrying capacity of plate connector
and ] hook connectors with varying diameter. Types of ]
hook connectors with varying diameter are,

o ]-12-8-12

e ]-8-12-8

e J-10-10-10

e ]-10-18-10-alternate

MODELLING

Modelling of SCS sandwich panels with novel connectors
was done using ANSYS WORKBENCH 16.1.

1.2 Specimen details

The SCS sandwich slabs had cross-sectional
dimensions of 1200*1200 mm? and a thickness of 80 mm
.Thickness of steel face plate is 5.96mm .Spacing between
the connectors is 100mm .Grade of concrete provided is
25 MPa and grade of 500 (Fe 500)is provided for steel
and connectors .

In case of plate connectors, length of plate is 60mm,
width of plate is 50mm and thickness of plate is 0.7mm
.In case of ] hook connectors, radius of the hook is 25mm.
Table 1 shows the material properties of sandwich panels
with plate connectors. Table 2 shows the material
properties of sandwich panels with ] hook connectors.
Figure 1 shows the detailed dimensions of plate connector.
Figure 2 shows the detailed dimensions of ] hook
connector.

Table -1: Material properties of steel, concrete and
connector

connector
2x105

Concrete
25000

Steel
2x105

Property
Young’s
modulus
(MPa)
Density
(kg/m?3)
Yield
strength(M
Pa) for plate
connector
Yield
strength
(MPa) for ]
hook
connector
Poisson’s
ratio

7860 2400 7860

250 3.6 345

250 3.5 415

0.3 0.15 0.3
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Fig - 1: Detailed dimensions of plate connector
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Fig - 2: Detailed dimensions of ] hook connector

2.2 Finite element models of SCS sandwich panels with
novel connectors

The sandwich slabs with novel connectors was done
using ANSYS WORKBENCH 16.1. The properties of steel,
concrete and connector used for manufacture are
different for different connectors. Here static and
dynamic loading was applied at the center of the
sandwich slab. Support condition of the slab is fixed.

Table -2: Description of models

Geometry
%.0.2010202)

PC Plate Connector

J-12-8-12 ] hook with varying diameter 12-8-12
J-8-12-8 ] hook with varying diameter 8-12-8
J-10-10-10 |J hook with diameter 10

J-10-8-10- |] hook with diameter 10 and 8 alternatively
alternate

Fig - 7:]-10-8-10-alternate
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3. RESULTS AND DISCUSSION

The behaviour of SCS sandwich panels with different
novel connectors were analysed using finite element
analysis in ANSYS WORKBENCH 16.1.

3.1 Load carrying capacity

The deflection is a key parameter for determining load
carrying capacity of the sandwich slabs. Table 3 shows the
analysis results in the terms of load carrying capacity of
SCS sandwich panels with novel connectors. Based on the
analytical results, the ultimate load carrying capacity of
sandwich slabs with ] hook connector having varying
diameter 8-12-8 (J-8-12-8) is found higher than that of
sandwich panels with plate connector as shown in table 3.
Chart 1 shows the load vs deflection curves of models.
From the graph it is clear that sandwich slabs with plate
connectors deforms very fastly because,

Area of plate used in plate connector is high
Concrete bond get disturbed

Plates can be easily slipped

Bond strength of plates is less

ANANENRN

Table -3: Analytical results ofload carrying capacity of

LOAD DEFLECTION CURVE

@
8

o
8

'S
8

—J-12812
—=]-8-12-8
<8=]-10-10-10

Force(kN)
w
s

J-10-8-altemnate

20 30 40 50 60 70
Deflection(mm)

Chart - 1: Load vs deflection curves of models

It was observed that maximum load carrying capacities by
PC, J-12-8-12, ]-8-12-8, ]-10-10-10, J-10-8-10-alternate were
455.00,

324.00,
respectively.

365.00, 546.00, 361.00

A: PLATE CONNECTOR

igure
Type: Total Deformation

Unit: mm
Time: 0.36406

24,392 Max

models
Model Deflection Ultimate %
(mm) load (kN)
PC 24.392 324.00 29%decrease
-12-8-12 | 65.002 36500 | 20%increase —
J-10-10-10 65.006 455.00 - £ CONNECTORS. VARYING DIA -12-9-12
J-10-8-10- 65.002 361.00 20%increase
alternate
Fig - 9: Deformed shape of ]-12-8-12
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than ] hook with varying diameter 10-10-10(]J-10-
10-10) by 20%.

* ] hook with varying diameter 12-8-12(]-12-8-12)
have low performance as compared to ] hook with
varying diameter 10-10-10 (J-10-10-10) by 20%.

*  Performance of J-10-8-10-8-alternate is same as
that of J-12-8-12.

* From the above models | hook with varying
diameter 8-12-8(]-8-12-8) has very good load
carrying capacity than other connectors.
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Fig - 12: Deformed shape of ]-10-8-10-alternate

4. CONCLUSIONS

The following conclusions were obtained from the
analysis carried out in this work.

*  While comparing plate connector and ] hook
connector from the graph, plate connector has
less load carrying capacity than ] hook novel
connector with varying diameter 10-10-10 (J- 10-
10-10) by a percentage of 29.

* ] hook novel connector with varying diameter 8-
12-8 (J-8-12-8)have high resistance to deflection
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