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Evaluation of Seismic Capacity and Estimation of Earthquake Damage for
Existing Unreinforced Masonry Building in Korea
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early 1970 to 1990. In general, URM buildings have the advantages of reducing the construction time and easy to construction. However,
URM buildings do not have enough strength against the lateral force. Moreover, low rise buildings have not adopted seismic designs, and
for that reason a critical damage is expected with an earthquake. And also, the necessity of the seismic performance evaluation of existing
building structures is raised through the Taiwan earthquake in 1999. The purpose of this study is to provide basic information for unre-
inforced masonry building in Korea by application of the proposed seismic evaluation method. In this study, seismic capacities of 50 exist-
ing unreinforced masonry buildings are evaluated based on the proposed method. Also, relationships of seismic capacities between Korean
earthquake damage ratios of Korean unreinforced masonry buildings are estimated. Results of this study were as follows; 1)Seismic retrofit

was needed 8~48% in Korean unreinforced masonry buildings. 2)Korean unreinforced masonry buildings were expected to have severe

damage under the earthquake intensity level experienced in Japan.
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Fig. 1 The structure earthquake-proof decision index
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Table 1 Regional distribution of the objective buildings

Region (gu) Seongdong| Dongdaemun| Seongbuk| Total

Number of the building 23 14 13 50

Table 2 Aging distribution of the objective buildings

The completion
fiscal year 9019119219394 195|96]97] 98|99 (Total

Number 3171637171} 6 612]1;5
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Table 3 Seimic index of the objective buildings (A : Dongdaemun, B: Seonbuk, C: Seongdong)

The completion |Correspondence X direction | Y direction The completion|Correspondence X direction | Y direction
fiscal year region IF|2F | 3F | IF | 2F | 3F fiscal year region tIF [ 2F [ 3F [ 1F | 2F | 3F
1 91 A 0.39]0.71 0.33]0.60 26 97 B 0.36(0.63 0351046
2 91 A 0.34/0.56 0.31[0.50 27 98 B 0.43]0.67 0.23(0.41
3 91 A 0.35(0.57 0.3410.55 28 90 C 0.40|0.63 0271042
4 92 A 0.3210.51 0.3210.50 29 90 C 0.34(0.56 0.33(0.54
5 92 A 0.3210.53 0.35(0.58 30 90 C 0.2810.45 0.3910.62
6 93 A 0.2610.41 04210.57 31 91 C 0.39|0.62 0.26(0.41
7 93 A 0.27]0.43 0.38]0.62 32 91 C 031[0.52 0.39(0.65
8 94 A 0.3310.54 0.29,0.47 33 91 C 0.3310.55 0.39|0.64
9 94 A 023{0.2810.5310.29/0.35|0.48| 34 91 C 0.35]0.56 0.28]0.46
10 94 A 0.39{0.63 0.3510.56 35 92 C 0.2910.46 0.3210.50
11 95 A 0.31[0.51 0.46(0.76 36 92 C 0.3610.57 027042
12 96 A 0.40(0.64 0.38(0.60 37 93 C 0.4210.68 0411067
13 97 A 0.3710.65 0.35(0.61 38 93 C 041(0.55 0.55(0.79
14 97 A 0.35(0.56 0.30{0.47 39 93 C 0.48|0.75 0.4610.72
15 92 B 0.12]0.30/0.48(0.28(0.32(0.42] 40 94 C 0.40/0.61 0.57/0.71
16 92 B 031|043 0.36/0.50 41 94 C 0.33(0.52 0.47(0.74
17 93 B 0.24/0.28/0.45(0.30(0.32(0.52| 42 95 C 0.24[0.30[0.37/0.310.42]0.62
18 93 B 0.41{0.72 0.3910.67 43 95 C 0.19]0.28)|0.37{0.35]0.40|0.59
19 94 B 038 0.49 44 95 C 0.43]0.70 0.51]0.78
20 94 B 0.4010.72 0.36]0.55 45 96 C 0.46|0.76 047|0.72
21 95 B 0.2910.48 0.40)0.66 46 96 C 0.3310.52 0.5210.81
22 95 B 0.46 033 47 97 C 0.4310.66 0.4810.73
23 96 B 0.2210.35 0.38(0.65 48 97 C 0421067 04210.57
24 96 B 0.45]0.54 0.32]0.49 49 98 C 0.260.31]0.50(0.32{0.38{0.62
25 97 B 0.39{0.60 0.35(0.60 50 99 C 0.23(0.45(0.7310.2610.2910.47
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Fig. 4 The result of evaluation of seismic capacity
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. 8 The distribution of the earthquake performance
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Fig. 6 The relationship between seismic index and seismic
damage ratio of Korean URM by the aging index

Table 4 Estimation result of the seismic damage ratio

Prediction seismic damage ratio by the input load
023 g 015¢g 0.12¢g 0.08g
T=1 69.4% 22.4% 11.5% 825%
T=09 80.5% 324% 17.7% 10.5%
T=08 89.1% 44.4% 23.6% 14.2%

Aging index

T=0.7 94.8% 58.0% 37.4% 20.1%
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