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Abstract. This paper studies the response of two neighboring masonry buildings in Kruja, Albania, 

both classified as damage state DS-4 prior to retrofit intervention. The two buildings are geometri-

cally similar, yet structurally distinct: one is unreinforced masonry (URM), and the other represents 

a deficient confined masonry (CM) system with inadequate confinement detailing. All retrofit 

schemes were then designed according to performance-based principles and tailored to address the 

particular deficiencies in each case. For the URM structure, the retrofit scheme included tie, in work 

to introduce reinforced concrete elements to change the global load-resisting system. For the confined 

masonry building, the retrofit scheme was designed to strengthen and rationalize an existing inef-

fective confinement system. Nonlinear static analyses were conducted for both pre- and post-retrofit 

configurations. The results indicate substantial improvements in lateral strength and deformation 

capacity for both buildings. However, the nature and magnitude of improvement differ between the 

two systems. The URM building exhibits a more pronounced transformation of its seismic response, 

while the confined masonry building shows a more gradual, incremental improvement. The study 

underlines the importance of accurate structural diagnosis in selecting appropriate retrofit measures. 

 

Keywords: Seismic retrofit; Masonry buildings; Performance-based design; URM; Confined ma-

sonry; Nonlinear analysis; Spectrum-based assessment. 

DOI: https://doi.org/10.15157/tultechbook.3.c11 

References 

[1] . CEN: EN 1998-1:2004, Eurocode 8: Design of Structures for Earthquake Resistance – Part 1: 

General Rules, Seismic Actions and Rules for Buildings. CEN, Brussels (2004). 

[2] . CEN: EN 1996-1-1:2005, Eurocode 6: Design of Masonry Structures – Part 1-1: General Rules 

for Reinforced and Unreinforced Masonry Structures. CEN, Brussels (2005). 

[3] . Academy of Sciences of Albania: KTP-N.2-89, Technical Conditions for the Design of Anti-

Seismic Constructions. Tirana, Albania (1989). 

mailto:*mhysenlliu@gmail.com
https://doi.org/10.15157/tultechbook.3.c11


 

 

Proceedings of Selected Papers from the 1st International Conference on Industrial and 

Systems Engineering (ICISE 2026) 

[4] . Lagomarsino, S., Penna, A.: Seismic assessment of existing masonry buildings: displacement-

based approach. Bull. Earthq. Eng. 7(3), 843–864 (2009). 

[5] . Lagomarsino, S., Galasco, A., Cattari, S., Penna, A.: TREMURI program: an equivalent frame 

model for the nonlinear seismic analysis of masonry buildings. Eng. Struct. 56, 1787–1799 (2013) 

[6] . Magenes, G.: Masonry building design in seismic areas: recent experiences and prospects. Int. 

J. Archit. Herit. 2(1), 1–20 (2008). 

[7] . Dolce, M., Kappos, A., Masi, A., Penna, A., Vona, M.: Vulnerability assessment and earthquake 

damage scenarios of masonry buildings. Bull. Earthq. Eng. 19, 299–328 (2021). 

[8] . Hysenlliu, M., A. Bidaj, E. Deneko, and H. Bilgin. “Seismic Performance and Retrofit-Based 

Guidelines for DS-4 Unreinforced Masonry Buildings Evidence from Eight Real Case Stud-

ies”. International Journal of Innovative Technology and Interdisciplinary Sciences, vol. 9, no. 1, 

(2026). 

[9] . FEMA: FEMA 356, Pre-standard and Commentary for the Seismic Rehabilitation of Buildings. 

Federal Emergency Management Agency, Washington, D.C. (2000). 

[10] FEMA: FEMA P-750, NEHRP Recommended Provisions for New Buildings and Other Struc-

tures. Federal Emergency Management Agency, Washington, D.C. (2009). 

 


	References

