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Seismic Evaluation of Existing Buildings Based on Fuzzy Inference System
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ABSTRACT

A seismic performance evaluation system requires rational classification of structural systems, proper evaluation criteria, and its scoring index for
synthesis. Current seismic performance systems need expert judgments based on collection of available data, approximate analysis of irmportant itemns,
and various scoring system. This study presents o prototype of fuzzy inference system for the evaluation of seismic performonce of building structures
in Korea mainly focusing on the stage of preliminary evaluation. A hierarchy of evaluation iterns consisting of global affributes of structural behavior
such as vertical iregularity, asymmetric plan, redundancy, and age of structures at the higher level while detailed evaluation items ot lower levels,
Based on the previous study, a fuzzy-rule base system has been established from which fuzzy inference engine can be executed at the time when new
problem is given.

The prototype of the fuzzy inference system in this study includes the 4 major modules. (1) fuzzy input. (2) fuzy rule-base, (3) fuzzy inference, aond
(&) fuzzy output. Moreover, the fuzzy synthetic theory to a scoring method enables us fo drow a representative ond comprehensive value from
individual quantity.

Key words : seismic performance evaluation, a hierarchy of evaluation iterns, weighting factor, fuzzy inference, fuzzy-rule base
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6.1
p=20——"—x<1.25
C Redundancy YmaxV Ap 1.1~1625
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| DR= k. TFE V.R<0.015
D Story dift |y —wiel yL, k=710 Ik, I=SHARAE, L=FHLH2, 0.008-004
E=RNZ2| WAL V =HIHLYH R=WUETHAS
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Strength

R1. (shear stress==very poor) | (weak story==very poor) | (redundancy==very poor) => (strength=very poor) (1)
R2. (shear stress==poor) => (strength=poor) (0.3)

R3. (weak story==poor) => (strength=poor) (0.4)

R4. (redundancy==poor) => {strength=poor) (0.3}

R5. (shear stress==good) => (strength=good) (0.3}

R6. (weak story==good} => (strength=good) (0.4)

R7. (redundancy==good} => (strength=good) (0.3}

R8. (shear stress==very good) => (strength=very good) (0.3)

R9. (weak story==very good) => (strength=very good) (0.4)

R10. (redundancy==very good) => (strength=very good) (0.3)
R11. (shear stress==excellent) | (weak story==excellent) | (redundancy==excellent) => (strength=excellent) (1)

Strength-
critical

R1. (shear stress==very poor) => (strength=very poor) (1)
R2. (weak story==very poor) => (strength=very poor) (1)
R3. (shear stress==poor) & (weak story==poor) & (redundancy==very poor) => (strength=very poor) (1)

Stiffness

(
(
R1. (story drift==very poor) | (soft story==very poor) | (adjacency==very poor) => (shape=very poor) (1)
R2. (story drift==poor) => (shape=poor) (0.3)

R3. (soft story==poor) => (shape=poor) (0.4)

R4. (adiacency==poor) => (shape=poor) (0.3)

R5. (story drift==good) => (shape=good) (0.3)

R6. (soft story==good) => (shape=good) (0.4)

R7. (adiacency==good) => (shape=good) (0.3)

R8. (story drift==very good) => (shape=very good) (0.3)

R9. (soft story==very good) => (shape=very good) (0.4)

R10. (adiacency==very good) => (shape=very good} (0.3)

R11. (story drift==excellent) | (soft story==excellent) | (adiacency==excellent) => (shape=excellent) (1)

Stiffness—
critical

1. (story drift==very poor) => (shape=very poor) (1)
R2 (soft story==very poor) => (shape=very poor) (1)
R3. (story drift==poor) & (soft story==poor} & (adjacency==very poor) => (shape=very poor) (1)

shape

R1. (load path=very poor) | {mass iregularity=very poor) | (plan irregualrity=very poor) | (torsion==very poor) => (shape=very poor) (1)
. (load path==poor} => (shape=poor) (0.2)
. {mass irregularity==poor) => (shape=poor) 0.3)
. (plan irregualrity==poor} => (shape=poor} (0.3)
. {torsion==poor) => (shape=poor) (0.2)
R6. (load path==good) => (shape=good) (0.2)
. (mass irregularity==good) => (shape=good} 0.3)
(plan irregualrity==good) => (shape=good} (0.3}
(torsion==good) => (shape=good) (0.2)
R0, {load path==very good) => (shape=very good) (0.2)
R11. (mass irregularity==very good) => (shape=very good} (0.3)
R12. (plan irregualrity==very good) => (shape=very good) (0.3)
R13. {torsion==very good) => (shape=very good) (0.2}
R14. (load path==excellent) | (mass irregularity==excellent) | (plan irregualrity=excellent) | (torsion=excellent} => (shape=excelient) (1)

Shape-
critical

R1. (load path==very poor) => (stiffness=very poor) (1)
R2. (mass irregularity==very poor) => (stiffness=very poor) (1}
R3. (plan irregualrity==very poor) => (stiffness=very poor) (1)

Risk

(

(

(

R1. (strength==very poor) | (stiffness==very poor) | (shape==very poor) | (aging==very poor) => (risk=veryhigh) (1}
R2. (strength==poor) => (risk=high) (0.3}
R3. (stiffness==poor) => (risk=high} (0.3)
R4. (shape==poor) => (risk=high} (0.2)
R5. (aging==poor) => (risk=high) (0.2)
R6. (strength==good) => (risk=moderate) (0.3)

R7. (stiffness==good) => (risk=moderate) (0.3)

R8. (shape==good) => (risk=moderate) (0.2)

R9. (aging==good) => (risk=moderate) (0.2)

R10. (strength==very good) => (risk=slight) (0.3)

R11. (stiffness==very good) => (risk=slight) (0.3)

R12. {shape==very good) => (risk=slight) (0.2)

R13. (aging==very good) => (risk=slight) (0.2)

R14. (strength==excellent) | (stiffness==excellent) | (shape==excellent) | (aging==excellent) => (risk=none) (1)

Risk—critical

Ri1. {strength==very poor) => (risk=veryhigh) (1)
stiffness==very poor) => (risk=veryhigh) (1)
shape==very poor} => (rlsk-veryhtgh) (1)
(

strength==poor) & (stiffness==poor) & (shape==very poor} & (aging==very poor) => (risk=veryhigh) (1)

A,_\,\/_\

R2.
R3.
R4.
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Load path 0.96 R11, R12, R13, R4 ATNHS ) E25ict
Mass irreg. 10 Shape
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Plan irreg. 0.87 R14
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Aging 08 |
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