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ABSTRACT

This research is aimed to study the seismic performance and strengthening method of the
pagoda of Phrathat Doi Suthep using the finite element analysis with 3D solid element. Three
different ground motion characteristics were used in the analysis, i.e. 1. Earthquake at the pagoda
(regardless of fault location), 2. nearest source earthquake and 3. the most incredible earthquake.
First, database for the past earthquake records were searched considering similar geological
conditions. Then, the obtained earthquake ground motions were matched to the earthquake
magnitude considering the earthquake response spectrum in the area according to Department of
Public Works and Town & Country Planning code.

The analyses under the three matched ground motions have shown similar motion in
which the top of the pagoda was damaged by over-tensioning. The maximum tensile stress is 0.33
MPa while the allowable stress is 0.27 MPa. In the other hand, the maximum compressive stress
is 0.44 MPa at the outer surface of the base which is lower than the allowable compressive stress
of 2.68 MPa. Hence, analysis of top part retrofitted pagoda by using composite carbon-glass
reinforced polymer (FRP) were made. The result found that the maximum tension at the brick was
reduced by about 33% from 0.33 MPa to 0.20 MPa, which is less than the allowable tensile stress.

The retrofitting gives slightly higher compressive stress increasing from 0.44 MPa to 0.46 MPa,



but it is still less than the allowable compressive stress. The tension in the composite carbon-glass
fiber is only 0.08% of the ultimate tensile strength. In conclusion, using carbon-glass fibre
reinforced polymer (FRP) can be an effective method for strengthening pagoda for seismic
resistance. However, using carbon fibre having higher modulus of elasticity can lead to higher
brick tensile stress. This is due to the higher modulus induces higher force with equally displaced

body.



