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ABSTRACT

Due to the characteristics of lower strength, anisotropy, heterogeneity and poor ductility,
historical masonry structures usually demonstrate poor seismic performance. During
earthquake, the damage severity of masonry structural members varies with their real capacity
mostly. To avoid waste and save resources, the following retrofitting strategy would be
determined in comply with the cost effective principal corresponding to the severity level of
the damaged buildings. The mechanical properties as to the seismic performance of the
critical load bearing walls in the damaged buildings could be improved by retrofitting and
repairing. However, how to reasonably and effectively estimate the seismic performance of
the retrofitted wall with some level of damage could be the most critical and challengeable
point.

Based on the finite element analyses, simulation method for the seismic performance of
retrofitted masonry wall with damage in earthquake is developed in this paper. The stress and
strain hysteretic model for the retrofitted wall element is proposed in considering of three
stages effects: original damage, retrofitting or repair, and reloading. According to relevant
codes and research results, the damage level of components is classified in terms of the loss
level of the axial and shear capacity as well as the deformation capacity. Damage patterns,
hysteretic relationships between different retrofitting methods in terms of the external rebar
reinforced mortar layer and external fibre reinforced layer are compared and analysed. The
calculation formula for seismic capacity and hysteretic skeleton curve of retrofitted masonry
wall with different damage level are developed. The operational cost effective retrofitting
schemes for masonry walls with different damage levels are proposed.

Case study shows the numerical simulation process of the seismic performance assessment as
well as the damage-based seismic design for retrofitted historical masonry components
damaged in earthquake.

Key words: Earthquake damaged wall; seismic performance assessment; external



mortar layer; external fiber layer; hysteresis effects.

[1]

[2]

[3]

[4]

[5]

Sacco E , Toti J . Interface Elements for the Analysis of Masonry Structures[J].
International Journal for Computational Methods in Engineering Science and Mechanics,
2010, 11(6):354-373.

Mortezaei A , Kheyroddin A , Ronagh H R . Finite element analysis and seismic
rehabilitation of a 1000-year-old heritage listed tall masonry mosque[J]. The Structural
Design of Tall and Special Buildings, 2012, 21(5):334-353.

Simon Petrovéig, Kilar V . Seismic Rehabilitation of Masonry Heritage Structures with
Base-Isolation and FRP Laminates - A Case Study Comparison[J]. 2017.

Santhakumar A R , Mathews M S, Thirumurugan S , et al. Seismic Retrofitting of
Historic Masonry Buildings - Case Study[J]. Advanced Materials Research, 2010,
133-134:991-996.

Farnia N . Seismic Rehabilitation of Reinforced Masonry Columns Using CFRP and
GFRP Wrapsl[J]. Civil Engineering, 2011.



