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Abstract: Establishing a simplified applicable design input energy spectrum is
the basis of applying the energy method to practical engineering design and veri-
fication. This paper has chosen 694 horizontal seismic records on class I, [I and
[l sites, and analyzed energy spectrum with different classification of design
earthquakes and site classes. The correlation between 12 different ground mo-
tion parameters and the energy spectrum is examined, and a ground motion pa-
rameter among them having strong relation with ground motion input energy is
selected. Based on the provisions of fortification intensity and security standard
in the present code, a new parameter of classification of design earthquake is put
forward and the corresponding design input energy spectrum for damping ratio

of 5% of the elastic single degree of freedom system is built. Furthermore,
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some valuable recommendations for using the energy-based design method and

selection of input ground motion are proposed.

Key words: energy spectrum; site condition; correlation; intensity measure;
classification of design earthquake; strong ground motion records
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Fig. 1 Distribution of magnitude and epicentral distance
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Fig. 2 Average input energy spectrum of different site condition and classification of design earthquake

(a) Different site condition, (b) classification of design earthquake for site [I
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Fig.3 Correlation coefficient spectrum of different index

(a) linear; (h) nonlinear
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Table 3 Number of each group records, the average value of T, and the scope of T,

T Y]
45 ! Il Il
OB TOW/s T, /s daM TOBI/s T, Bfi/s M TOMME/s T, Bfi/s
1 69 0. 149 0.262 115 0. 205 0.377 83 0. 265 0. 469
2 49 0. 245 0. 409 88 0.322 0.586 52 0.432 0. 846
3 75 0. 358 0.619 107 0.476 0.811 56 0.653 1. 188

4 IR ZLE M A K T iR TS S 5
Table 4 Parameter of the proposed design spectrum for grade V]| fortified earthquake

o 1 %ﬂﬂjﬁ%ﬂ :
He

T, T, Vip Y T, T Viep Y T, T, Vep Y

1 0. 20 0. 60 50 0.5 0. 35 0.82 72 0.5 0. 50 1. 00 90 0.5

2 0. 35 0. 85 75 0.5 0. 50 1. 15 100 0.5 0.75 1.45 140 0.5

3 0.55 1. 20 105 0.5 0.70 1. 60 145 0.5 1. 00 2.00 205 0.5
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