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Comparison of response acceleration methods suggested by different standards
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Abstract: The Chinese specifications, "Code for seismic design of urban rail transit structures” and "Standard for seismic
design of nuclear power plants", give two response acceleration methods for the seismic analysis of underground structures. The
difference lies in the determination of the effective inertial acceleration. The former calculates the horizontal effective inertia
through free-field shear stress. However, the latter directly uses the free-field acceleration as the effective inertial acceleration.
Their applicability is evaluated through the theoretical analysis and numerical examples, and the horizontal effective inertial
acceleration calculated by the two methods is compared and studied with the site type, shear wave velocity and ground motion
intensity. The research results show that whether to consider the damping of the soil is the main source of the difference in the
calculation of the two response acceleration methods, and the stiffness ratio (wave velocity ratio) of the adjacent soil layers is
also the source of the difference. The difference of the horizontal effective inertia calculated by the two standard methods
decreases with the increase of shear wave velocity, and increases with the increase of ground motion intensity. When the site
conditions are poor or the ground motion intensity is high, the horizontal effective inertial acceleration calculated based on the
shear stress is more reasonable. The displacement obtained by this calculation is consistent with the calculated result by the
dynamic time history method, thus it has better calculation accuracy. A new response acceleration method for calculating the
effective inertial acceleration through free-field displacement is also proposed-displacement-based response acceleration
method. The characteristics of using the free-field displacement to determine the effective acceleration and the calculation
accuracy when used in the response acceleration method are discussed and compared, and it is preliminarily verified that the
displacement-based response acceleration method has good

calculation accuracy and wider adaptability. E@TH: [HFARFFIESTH (52108458, UIS3020D; HiLg
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Fig. 1 Schematic diagram of soil layers
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Table 1 Parameters of models for half space
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Table 2 Parameters of models for double-covered site
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Table 3 Parameters of models for complex site
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i+ 2010.0 4.8 356.2
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Table 4 Dynamic parameters of soils
Fit it B
[ A /% G/Grmax PHJE EE/% B /%  G/Gmax  FHJEEE/% &% G/Gmax  FHJEE/%
0.0001 1.0000 1.50 0.0001 1.000 1.04 0.0001 1.000 1.00
0.0003 1.0000 1.60 0.0003 1.000 1.31 0.0003 1.000 —
0.0010 1.0000 1.88 0.0010 0.990 1.65 0.0010 1.000 1.42
0.0030 0.9840 2.81 0.0030 0.960 2.00 0.0030 0.981 —
0.0100 0.9470 4.65 0.0100 0.850 3.00 0.0100 0.950 2.80
0.0300 0.8470 7.51 0.0300 0.640 5.10 0.0030 0.850 —
0.1000 0.6560 11.69 0.1000 0.370 9.80 0.1000 0.725 6.14
0.3000 0.4380 16.16 0.3000 0.180 15.50 1.0000 0.550 13.59
1.0000 0.2380 21.00 1.0000 0.080 21.00
3.0000 0.1440 25.00 3.0000 0.050 25.00
10.0000 0.1100 28.00 10.0000 0.035 28.00
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different soil models
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Fig. 5 Curves of effective response acceleration with depth by
models with different soil parameters
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Fig. 8 Curves of lateral displacement with depth of complex site
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Table 5 Relative errors of free-field deformation at position of structures of half space

D BT BGHE (ms ™) Hu =R W AP st B2/ g L —T715/% G —J75/% F TR %/%
Loma Prieta -0.40 -10.99 -0.81
v=100 Kobe 0.40 -0.22 -3.28 -0.80
Northridge -0.74 -1.52 0.17
Loma Prieta -0.39 1.36 0.13
v=300 Kobe 0.40 0.73 1.43 -0.23
Northridge -0.28 4.29 -0.37
Loma Prieta 15.93 16.11 0.17
V=768 Kobe 0.40 8.28 8.10 1.06
Northridge -1.96 -0.61 -0.40
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Table 6 Relative errors of free-field deformation at position of structures of complex site
R BB WEEINEE e E— % G — T 15/% ETRE%
Loma Prieta -1.16 4.06 -0.16
Kobe 0.10 -0.56 -4.23 -2.10
Northridge -1.00 2.48 0.26
Loma Prieta -1.32 5.33 -0.01
Ju
( %jﬁzﬂﬁm@ Kobe 0.20 -0.31 -5.70 -1.27
Ve Northridge -0.44 -4.99 -1.06
Loma Prieta -0.93 21.25 -0.39
Kobe 0.40 -1.76 -7.67 -1.75
Northridge -0.52 -5.99 -1.37
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