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Seismic Behavior and Performance Assesment of a One-story Building with
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Abstract

The proposed simplified MDOF model is applied to a half-scale single-story reinforced masonry test building with a
single diagonally-sheathed diaphragm. Comparisons of analytical studies to experimental tests can be valuable for
understanding the seismic response of these types of buildings and for determining the qualities and limitations of the
simplified models. A model calibration process is performed in this paper to determine the required structural properties
based on the elastic and inelastic test responses for test building. This approach is necessary since established methods to
determine the in-plane and out-of-plane stiffness, strength, and hysteresis do not exist.

Keywords : finite element model, simplified MDOF model. model calibration, flexible diaphragm, reinforced masonry,
out-of-plane wall
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Model Calibration Step
Component
Step 1 Step 2 Step3
PGA 0.5g 0.67g 1.00g, 1.33g
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38
o | (/) 88 88
Strength _ _ 7.78
(kN) (South wall)
Stiffness 98 1=28 Ki=19.26
o | (kN/em) Kz=16° K2=3.5¢
or St th
reng _
(KN) 2.67 1.78
- Equivalent Stiffness
Ko = (G.Hy = 15.46 kN/cm,
Ki = (G.H, = 10.88 kN/cm
Equivalent Kz = (G.0); = 3.42 kN/cm.
d1aphragm - Strength
Properties Vo =2.89 kN, V; = 19.84 kN
- Three parameters for hysteresis
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diaphragm deflection - - 0.236 cm
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diaphragm| displacement | 0.305 cm | 0.381 cm | 0.279 ¢m

acceleration 0.78 g - 0.70 g
south wall—

displacement | 0.066 cm - 0.051 cm

acceleration | 0.72 g - 0.70 g
north wall—

displacement | 0.066 c¢cm - 0.051 cm
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Element Shear Force (kN)
1. South Wall 4.8
2. North Wall 4.8

3. Out-of-plane wall
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¥ t
Compared Items Measured (MDOF)
frequency 13 Hz 12 Hz B
(natural period) (0.077 sec) (0.08 sec)
| diaphragm deflection - 0.56 cm
center of | acceleration 2.51 g 232 g
diaphragm | displacement 0.58 ¢cm 0.58 cm
acceleration 0.82¢g 1.0¢g
south wall —— L ]
(ihsplacement 0.071 cm 0.066 cm
& acceleration 1.00 g 1.0 g
north wall :
L Dlsplacement 0.091 ¢m 0.066 cm

@ 3 — e ——————— ——Measured — Calculated
c 2
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