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Wall is a vertical component that is widely used in many types of constructions. According to their functionality, it
can be classified as structural or non-structural walls. A typical structural wall is the shear wall, which is often constructed of
reinforced concrete or steel plates nowadays. The purpose of structural walls is to resist gravity loads, overturning moments,
as well as shear forces. On the other hand, the non-structural wall is usually used to separate a room. For non-structural walls,
although their load-bearing capacity is not required, buildings may no longer be functional for entrance or may even need to
be demolished as a result of the damage of non-structural components in recent earthquakes, even though the structural
components remain intact. Such damage may prove to be a major burden on the economy. Accordingly, the importance of
non-structural components in seismic performance is widely recognized by both researchers and practitioners.
Light-Gauge-Steel partition (LGS partition) and masonry infilled wall are non-structural interior wall systems that are widely
used in the construction market. The present study intends to characterize the in-plane seismic performance of infill walls,
with light-gauge steel (LGS) partition drywalls and unreinforced masonry infill walls as research subject. To achieve the
objective, a series of experimental tests were conducted by in-plane cyclic loading.

Firstly, Light-Gauge-Steel drywall is an interior non-structural partition system widely used for frame building across
the globe. In Japan, this system is featured by the sliding track-stud connection of base frame. To investigate the in-plane
seismic performance of a typical LGS partition constructed in accordance with Japanese practice. An experimental was
conducted on Light-Gauge-Steel partition drywall (LGS partition). Fifteen LGS partition subassemblies were subjected to
in-plane cyclic loading. Base on the test results, the characteristic points of the envelope curve are defined, in order to
generate the performance level of the LGS partition. By evaluating the characteristic points, equations for their strength,
stiffness, and story drift ratio are proposed. As a result, the prediction results from the equations of drift ratio lay on the safe
side. The equations are then adopted to define the damage limit states. Moreover, the observed damage during the test is
reported and correlated with the respective damage limit states.

Secondly, the use of masonry infills has been found to be one of the most appropriate solution to meet architectural
needs because of the durability, fire resistance and sound insulation provided by the masonry, along with the
ease-of-construction and cost-effectiveness. they are generally recognized as vulnerable to seismic activity and have often
been observed in field experience after damaging earthquakes. In spite of the widespread recognition of the critical role of
specific damage control measures for masonry infills, code procedures for determining whether the elements should be
repaired and the design of new buildings contain only a limited number of recommendations for non-structural elements
which are widely regarded as inadequate, incomplete or unclear. To investigate the seismic behavior of the structural system,
six full-scale Chuandou timber frame subassemblies were subjected to in-plane cyclic loading, four of which were infilled
with masonry walls. Base on the test results, the contribution of masonry infill is obtained by an approximate approach. The
characteristic points of the envelope curve of masonry infill is defined, in order to generate the performance level of the
masonry infill. By evaluating the characteristic points, equations for their strength, stiffness, and story drift ratio are
proposed. The equations are then adopted to define the damage limit states. Moreover, the observed damage during the test is
reported and correlated with the respective damage limit states.

Although two different construction systems are employed for gypsum board walls and masonry infill walls, they are
both filled in the frame structure and both are compressed by the surrounding structural frame when subjected to horizontal
loads. In the study of their seismic performance, it should be evaluated from their compression areas. In an LGS wall, the
base frame does not contribute much to the lateral force since the studs may slide and its lateral force comes mainly from the
compression damage of the gypsum board, which is a relatively uniform construction material, so the focus should only be
on its effective compression area. On the other hand, the masonry infill wall is constructed from two materials, mortar and
brick, each of which has highly variable material properties, with the complicated frame-panel interaction, making the
evaluation of its load-carrying capacity challenging. In this study, its lateral force mainly comes from the weaker mortar of
the two building material, while the strength of the brick has a certain contribution to its stiffness, so the failure areas
corresponding to the two materials needs to be taken into account when considering the masonry infill wall. Finally, a case
study is conducted to compare LGS partition wall and masonry infill wall. It is found that LGS partition is hardly damaged
within the design limit, while masonry infill represents high initial stiffness.
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