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Fig. 6. Details of connection between roof and wall
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Thickness (cm) Opening dimension(cm) Height (cm) Length (cm) Name

14 112 320 320 Box1-1

14 0 320 320 Box1-2

14 112 320 320 Box2-1

14 112 320 320 Box2-2
14-20 112 320 320 Complete Box-1
14-20 112 320 320 Complete Box-2

Table 1. Definiton of box models

Box2-1Ju 4y s

Box1-2Ju 3+ s

Box1-1 Ju A s

Fig. 11. Box2-1 model

Fig. 10. Box1-2 model

Fig. 9. Box1-1 model
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Box1-1
Percentage of

Response  Strength  Ductility stiffness

factor ~ factor  factor reduction
R Rs lj, /
4.41 1.48 2.98 5
2.94 1.23 2.39 10
2.43 1.13 2.15 15
2.06 1.07 1.93 20

Table 2. Coefficient of response modification in different
stiffness in Box1-1 model
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Complete Box-2

Percentage of

Response  Strength Ductility stiffness

factor factor factor reduction
R Rs W 7
7.09 1.75 4.05 5
5.02 1.53 3.28 10
3.45 1.26 2.74 15
231 1.10 2.10 20

Table 7. Coefficient of response modification in different
stiffness in Complete Box-2 model
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Abstract:

Housing remains a big challenge for Civil Engineers and many governments, especially in the developing
countries of the world. The problem is aggravated by growing population, migration of rural masses into the
urban and industrial centers, which demands for better quality of life. It is a tough task to overcome this
challenge with traditional building construction practices, as it is essential to meet the housing demand in a
short duration without sacrificing the quality. Due to this inadequacy of traditional building construction
systems, new building systems appeared at the beginning of the 20th century. 3D wall panels are used in
construction of exterior and interior load-bearing and non-load-bearing walls and floors in the buildings of
all types of construction. This system consists of a welded wire space frame integrated with a polystyrene
insulation core. The wall panel is placed in position and concrete is applied to both sides. The wall panel
receives its strength and rigidity from the diagonal cross wires welded to the welded-wire fabric on each
side. Due to lightweight, high resistance, structural performance, and appropriate installation, sandwich
system is used as structural load-bearing and non-load-bearing walls. To conduct this study and investigate
panel samples, finite element software was used. This research was conducted based on a behavioral
comparisons of sandwich prefabricated structural components, particularly panel wall, in independent and
dependent mode with opening. The considered models of large sizes with full scale, including 320 < 320,
were modeled with opening and box models with and without roof. All in all, 6 models have been proposed.
Separate wall model was analyzed to investigate the behavior of the independent mode of panel components.
Other models were analyzed and studied, to determine the effect of system on wall behavior. 3D Panel was
examined for its structural performance, as measured by load/deflection behavior, strain distribution across
the panel thickness was determined, as well as the efficiency of shear connectors and their role in
transferring loads from one width to the other, also in ensuring the panel overall stability. The influence of
wall slenderness ratio on the ultimate strength of the panels was investigated, by varying the height of the
walls. As the concrete widths were relatively thin, they were susceptible to buckling, especially when the
shear connectors did not possess sufficient rigidity for composite action of the panel. Structural calculations
of 3D constructions shall be made in accordance with the reinforced concrete strength design principles.
Wall panels with different internal layer thicknesses and with two different configurations were tested. High
ultimate loads, decreasing for increasing values of the slenderness ratios, were obtained. Curving capacity,
chargeability capacity, displacement, plasticity and energy absorption of wall in various models, and
behavior coefficient were calculated and compared in all models. Type and location of the fractures and the
failure propagation and mechanism were investigated in the samples. To consider the sandwich panel
system, the impact of other related elements must be ignored, so that its actual and optimal behavior can be
obtained.

Keywords: Sandwich Panels, Static Analysis, Behavior Coefficient, Plasticity, Finite Element
Model.
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