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Its Application to Regional Seismic Damage Predicction
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Abstract; Refined model and dynamic time-history analysis have been deemed as a promising way
to improve the accuracy of seismic damage prediction in urban city. However the high cost of tra-
ditional CPU computing platform hinders the extensive use of this method. In order to solve this
problem, the GPU/CPU cooperative coarse-grained parallel computing approach, featured in high
efficiency and low cost, is adopted to realize the regional seismic damage prediction with dynamic
time-history analysis and refined structural model. This paper introduces the program architec-
ture, calculation model and the parameters selection of the proposed method. The efficiency is
discussed in detail and the method is implemented to a mid-size city, by which the advantages of
this method are demonstrated.
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Table 1 Distribution of building structure types used
in the performance comparison and analysis
W1 1~2 51
S1L 1~3 43
SIM 4~7 55
S1H 8§~10 83
S3 54
C1M RC 1~3 55
C1M RC 4~7 58
C1H RC 8§~10 52
C2L RC 1~3 68
Cz2M RC 4~7 52
C2H RC 8§~10 69
C3L RC 1~3 51
C3M RC 4~7 34
C3H RC 8§~10 49
RM2L 1~3 51
RM2M 4~7 57
RM2H 8~10 47
URML 1~2 50
URMM 3~7 45
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Table 2 Computing platform used in the comparison
CPU Intel Core i3 530 @2. 93GHz & Microsoft Visual C+ +
DDR3 4G 1333MHz. 2008 SP1.
GPU/CPU Intel Celeron E3200 @ 2.4GHz &  Microsoft Visual C+ +
NVIDIA GeForce GTX 460 1GB. 2008 SP1 & CUDA 4.2
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5 PEER—NGA

Table 5 Time-history records of seismic oscillation chose from PEER—NGA database

1 NORTHR/MUL009 IMPVALL/H—E06 233 GAZLI/GAZ 177
2 DUZCE/BOL000 ITALY/A—STU 223  IMPVALL/H—DBCR 233
3 HECTOR/HEC000 SUPERST/B—PTS 037 NAHANNI/SI 070
4 IMPVALL/H—DLT262 LOMAP/STG 038 LOMAP/BRN 038
5 KOBE/NIS000 ERZIKAN/ERZ 032 CAPEMEND/CPM 260
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Fig. 7 Damage distribution of computing results of different models (average value of 5 earthquake waves).
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Table 6 Floor positions where the maximum damage

(drift angle) appears
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Fig. 8 Damage of each floor of some buildings in the region (seismic record: IMPVALL/H—BCR_233,

PGA:200 em/s).

(a) £ HINEEFRETIELY
3% P 3F o 3 S &4k R 0 M A ik B LR IT R
PGA 200 cm/s")
Fig. 9 Peak acceleration of each floor of some buildings in the region (seismic record: IMPVALL/H—BCR_233,
PGA 200 cm/s”)
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