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Abstract. For the existing buildings in the original non seismic fortification area with low seismic
capacity and seismic structural measures generally do not meet the current codes, the application
of energy dissipation technology to strengthen the structure and the realization of seismic
reinforcement targets through performance-based design method can solve the problems such as
low efficiency and difficulty in implementation of traditional reinforcement methods. Taking the
reinforcement project of an existing frame structure teaching building in the original non-seismic
fortification area as an example, the method to improve the seismic performance by using bucking
restrained braces and the design flow of performance-based seismic reinforcement for the existing
building was introduced. The results show that the maximum torsion period ratio is 0. 96 and the

maximum displacement ratio is 1. 38 before reinforcement, and the maximum torsion period ratio
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is 0. 84 and the maximum displacement ratio is 1. 20 after reinforcement. Before reinforcement,
the bearing capacity of structural members under small earthquakes basically meets the
requirements, but the torsional cycle ratio and seismic structural measures do not meet the
requirements of current codes, and the structures under large earthquakes will be seriously
damaged or even collapse. After reinforcement, the bearing capacity of the structural members
can meet the requirement of 7 degrees small earthquake (increasing one degree in frequent
earthquakes). The buckling restrained braces adjusts the torsional stiffness of the structure under
small earthquake, which reduces the torsional effect. The yield energy dissipation of the buckling
restrained braces under large earthquake significantly improves the anti-major earthquake
performance of the structure. When the seismic performance of the structure is obviously
improved, the requirements of seismic structural measures can be reduced appropriately.

Key words: existing building; seismic reinforcement; buckling restrained brace; performance-

based; dynamic elastic-plastic time history analysis
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Tab.2 Parameters of BRBs

Mg | 268 | SHES | MR KE/mm | WA/ mm? | JERTT /KN | SRR # T /RN HRILR T A3 AR 6/ m
B1-1 e Q235 4738 1502 300 552 150 mm X150 mm —3.4~0.0
B1-2 e Q235 4 880 1502 300 552 150 mm X150 mm —3.4~0.0
B1-3 FERET Q235 5 250 1405 300 552 150 mm > 150 mm —3.4~0.0
Bl1-4 FERER Q235 5 404 1405 300 552 150 mm > 150 mm —3.4~0.0
B1-5 FERER Q235 5 800 1405 300 552 150 mm > 150 mm 0.0~16.8
B2-1 FERER Q235 4738 2 503 500 920 180 mm < 180 mm —3.4~0.0
B2-2 FERET Q235 4 952 2 503 500 920 180 mm X< 180 mm —3.4~0.0
B2-3 FERER Q235 5 250 2 350 500 920 180 mm X< 180 mm —3.4~0.0
B2-4 FERER Q235 5 341 2 350 500 920 180 mm X< 180 mm 0.0~16.8
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B2-6 FERER Q235 5467 2 350 500 920 180 mm X< 180 mm 0.0~16.8
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B3-2 FERE R Q235 5 940 3310 700 1288 200 mm X 200 mm 0.0~16.8
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Fig. 6 Seismic Wave Curves Under Large Earthquake
(Only Principal Acceleration Waves Are Listed)
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Fig.7 Non-linear Models of Each Teaching Building

After Reinforcement

BEAH 454
EEE
i

T 52 3 7B E
X . - JEEEEHER
10 0 B Ry - R R

Al -

%E?iz%ﬁéuﬁ] Tﬁ%ﬁﬁfﬁﬁb\
- SR é 7

| SR B R 5 |

-

8 ETHRMNBEEREAMETHIRE
Fig. 8 Flow Chart of Seismic Assessment of

Existing Buildings Based on Performance
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Fig. 11 Component Performance of Building C Under

Sever Earthquake Before Reinforcement
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