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Preface 

The Structures Congress has a robust technical program focusing on topics important to 

Structural Engineers. 
 

The papers in the proceeding are on the following topics 

 Blast & Impact Loading & Response of Structures 

 Bridges, Tunnels and other Transportation Structures 

 Disproportionate Collapse 

 Advances in Structural Engineering Research 

 Analysis, Design & Performance 

 Avoiding Disproportionate Collapse 

 Forensic Investigation 

 Building Structures- Case Studies & Concepts 

 Buildings - Special Topics in Structures 

 Codes and Standards - Learn from the Experts 

 Design for Lateral Loads/Systems 

 Extreme Bridge Loads 

 Long Span Bridges & Vibrations 

 Materials- Design & Construction 

 Natural Disasters - Moving Toward Improved Resilience 

 Nonbuilding Structures and Nonstructural Components 

 Special Topics in Structures 

 Transformation in SE Education 
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Innovative Frame/Wall System for Seismic Protection of Residential Buildings 

Isak Idrizi, D.Sc.1; and Zekirija Idrizi, D.Sc.2 

1Dean, Faculty of Civil Engineering and Architecture, State Univ. Mother Teresa, 12 Udarna 

Brigada 2а/story 7, Shkup, Macedonia 1000. E-mail: isak.idrizi@unt.edu.mk 
2Professor, Faculty of Civil Engineering and Architecture, State Univ. Mother Teresa, 12 Udarna 

Brigada 2а/story 7, Shkup, Macedonia 1000. E-mail: zekirija.idrizi@unt.edu.mk 

ABSTRACT 

This paper presents an “innovative” structural system, aiming to provide a cheap yet reliable, 

and very effective seismic protection to residential houses/buildings, characterized with 

abundance of masonry infill wall panels. This is achieved through use of innovative IDRIZI 

seismic devices (based on a combination of two-layered friction/sliding mechanism), which are 

placed at characteristic locations between the masonry infill walls and the structural frame 

system of the building. An analytical study, supported by experimental research, indicates that 

buildings utilized with this innovative frame/wall system, dissipate up to 80% of earthquake 

energy input through the friction mechanism of IDRIZI seismic devices. 

INTRODUCTION 

It is historically proven that masonry structures respond poorly under strong seismic events. 

This poor seismic performance of masonry walls is owed to their stiff, brittle and low-strength 

characteristics. Once seismic energy input exceeds the limited lateral strength capacity of 

masonry walls, masonry buildings get severely damaged or collapse completely. The social and 

economic consequences of such failures are catastrophic. This is the reason why masonry 

structures lost popularity particularly in regions estimated with moderate to high seismicity. 

Subsequently, many seismic building codes prohibited the use of masonry walls as “primary 
seismic resistant elements" at regions with high seismicity, particularly with the advent of 

reinforced concrete structures. Nowadays, masonry walls are merely used as separation partitions 

to meet the architectural intentions. 

From the structural designer’s perspective, it is a common practice to completely neglect the 

load bearing capacity and lateral resistance of masonry walls, when estimating the seismic 

performance of building analytical models. Their weights, however, are considered in building 

modeling and analysis stages. This approach seems to be pragmatic for simplifying the modeling 

and analysis process of buildings, particularly when recognizing the weak-lateral-strength, 

heterogeneity, brittleness of masonry walls, and masonry’s high standard deviations from their 
mean characteristic strength. 

One would “NOT” expect that this modeling approach, over conventional buildings with 

masonry infill walls, would alter the building seismic performance to notable extents. However, 

past on-site observations on conventional buildings, affected by medium-to-strong earthquakes, 

suggest reconsidering this approach, particularly on cases where masonry wall panels are 

abundantly present on buildings, on which cases they affect the seismic building performance 

notably and in complex and unexpected ways. 

The consideration of masonry infill walls as structural elements affecting the seismic 

performance of conventional buildings has been a subject of study to many engineering 

researchers for decades. And there are many still ongoing. 
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Figure 1. Classical vs. Innovative (IDRIZI) frame/wall system 
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Figure 2. Perspective view of an IDRIZI wall system frame and friction forces 

 
Figure 3. Constitutive structural units of the IDRIZI frame/wall system 

CONCEPTION OF THE INNOVATIVE FRAME/WALL SYSTEM 

This paper is product of over a five-year-long studies and research related to seismic 

response improvement of conventional buildings, by the optimal and reliable utilization masonry 

infill walls (which are abundantly present on conventional buildings). 

Before considering masonry infill walls as structural members, their physical and mechanical 

drawbacks (mentioned above in the introduction section) must be carefully addressed at material, 

component and structural level. 

Perhaps, the most important features, that led to the development of this paper’s technical 
solution right from the beginning, were the lateral stiffness/strength/deformation characteristics 

of masonry walls (Figure 1a/top, 1b/top, 1c/top). Specifically, masonry infill walls demonstrate 

excessively higher lateral stiffness as compared to other structural frame members, i.e. columns 

and beams, which is inherited by their geometrical characteristics (second moments of inertia of 
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