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/] ABSTRACT /

2016 Gyeongju and 2017 Pohang earthquakes led Koreans to acknowledge that the Korean peninsula is not an earthquake-free zone
anymore. Among various buildings crucial to after-shock recovery, general hospital buildings, especially existing old ones, are very significant
so seismic retrofitting of those must be an important issue. Self-centering energy dissipative(SCED) brace is one of retrofiting methods,
which consists of tendon with restoring force and friction device capable of dissipating seismic energy. The strength of the SCED brace is that
the tendon forces a structure to go back to the original position, which means residual drift can be negligible. The residual drift is a very
important parameter to determine usableness of general hospitals after shock. To the contrary, buckling-restrained braces(BRB) are also a
very effective way to retrofit because they can resist both compressive and tensile, but residual drift may exist when the steel core yields. On
this background, the seismic retrofitting effect of general hospitals reinforced with SCED braces was investigated and compared to that of the
BRD in this study. As a result, although the floor acceleration cannot be reduced, the story drift and residual drift, and the shear demand of
walls significantly decreased. Consequently, seismic retrofitting by SCED braces are very effective for domestic low-rise general hospitals.
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Fig. 1. Second floor plan of example building [9] (unit : mm)
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Fig. 2. Arrangement of the braces (unit : mm)

Table 1. Fundamental period of analytical models

) Mass participation (%)
Type Mode No. Period (sec) - -
X—dir Y—dir
1 0.68 38.11 0.036
Original 2 0.53 0.036 73.11
3 0.31 40.58 0.004
1 0.57 24.68 28.37
SCED Brace 2 0.43 27.47 43.23
3 0.29 25.99 0.022
1 0.65 38.40 0.012
BRB 2 0.52 0.009 71.95
3 0.31 39.01 0.001
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Fig. 3. Example of 1F SCED braced frame (unit : mm) Fig. 4. Hysteretic behavior of SCED brace [5]
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Fig. 5. Tensile force-deflection response of tendon

Table 2. Tendon properties

Parameter Value
Nominal ultimate tendon strength (kN) 300
Number of tendons 4
Nominal diameter (mm) 17.8
Cross-sectional area, Ap (mm?) 208.4
Effective cyclic young's modulus, £, (MPa) 133
Tendon length, Z, (mm) 6000
Seismic deformation range, AL, (mm) 55

Table 3. Hysteresis curve parameter of SCED brace system

Parameter Value
Total tendon pretension force, 7, (kN) 840
Total internal friction pad slip force, 7' (kN) 600
SCED activation load, 2, (kN) 1440
Energy dissipation capacity parameter, 3 0.83
Initial stiffness, &, (KN/mm) 410
Tendon stiffness, k, (kN/mm) 18
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Table 4. Summary of earthquake event data [16]
Earthquake Recording Station
RSN . Normalized and Scaled Motions
Name Station Year M Rrup (km) Veso (m/s)
PGA (g) PGV (cm/s)
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Table 6. Demand-capacity ratio of walls

F. DCR
wall ID
(kN) Original SCED BRB
w2 2993 1.00 1.00 1.00
w3 1811 0.99 0.80 0.96
W4 3053 1.00 0.95 1.00
W5 10901 0.98 0.97 0.98
we 2934 1.00 0.98 1.00
w7 1885 1.00 0.97 1.00
ws 2284 1.00 0.99 0.98
W15 1888 1.00 0.97 1.00
W16 2930 1.00 0.91 1.00
w17 3846 1.00 0.85 1.00
W19 3949 1.00 0.88 1.00
W20 2550 0.99 0.92 1.00
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Fig. 13. Floor acceleration response of location at (54, 0)
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Table 7. Maximum axial force of the first story columns

. P P. (kN)

Section

(kN) Original SCED BRB

ca c" 16212 1786 8023 6187
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