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This project uses the Ground-motion prediction equations (GMPEs) forestimating horizontalground-motion parameters astabulated in Table.1-Table.8. In view of the regional characteristics of seismicity and geology of China, the GMPEs aredeveloped for4 representative regions respectively,and can be seen in the Fig.1.


Fig.1 The representative regions of China
1. Sichuan and Tibet region, which include West Kunlun-Pamir seismic belt, Longmen Shan seismic belt, Liupan-Qilian Mountain seismic belt, Zaidam-alkin seismic belt, Bayan Karla seismic belt, Xianshui River and EasternYunnan seismic belt, Himalayan seismic belt, Southwest Yunnan seismic belt and Tibetan seismic belt.
2. Xinjiang region, which include the Altai seismic belt, North Tianshan seismic belt, the Middle Tianshan seismic belt and South Tianshan seismic belt.
3. Seismicity active area in eastern China, which include Yinchuan-Hetao seismic belt, Fenwei seismic belt、North China seismic belt、Tan-Lu seismic zone、Lower Yangtze River and South Yellow Sea seismic belt and South China coastal areas。
4. Moderately strong earthquake region, which includeNortheast seismic region、Middle and Lower Yangtze River seismic belt, Youjiang seismic belt、Ordos seismic belt and Tarim-alashan seismic belt。
This attenuation relation model can be seen in the formula (1) and (2) ,
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Or ，

(2)
where M means surface wave magnitude, R means epicentral distance.
Table. 1 to Table. 8 shows the GMPEs of response spectrum of the reference region, the long axis and the short axis of this set of scheme are respectively given, among which T(s) equals to 0.01s or 0.02s are PGA values.
The GMPEsfor moderately strong earthquake region essentially available for earthquakes withepicentral distance and Ms confined in 0-200km and 5.0-7.0, respectively. In other regions, the GMPEs is applicable to epicenter distance and Ms from 0-200km and 5.0-8.0, respectively. 
(Remarks: the output is the bedrock surface result, which is divided into I1-type site according to China's seismic zoning map)
	To adjust the GMPEs into certain site conditions of engineering interests, site response for different site type are required. There are several schemes could be used to obtain the site responses. 
1. For regions with limited recordings, the quarter-wavelength method is considered. In this method, the function of shear-wave velocity vs. depth is usedin calculation. Such a function can be derived from boreholes and crustal velocity model data. The algorithm is shown in the formula (3)

(3)


where ρs and βs are the density and shear-wave velocity near the source,  and  are the average of density and shear-wave velocity at a depth z equivalent to a quarter wavelength.
2. For regions with enough recordings but no hard rock site is available, the horizontal-to-vertical spectral ratio method is considered. The method has three basic assumptions: First, the spectral characteristics of a certain site are fixed and, the amplification effect is mainly related with the dynamic characteristics; second, the ratio of horizontal and vertical spectra is one at rock site; and third, while the horizontal components are amplified by site condition, the amplification of vertical component is ignorable. Many researchers studied the capability of this method and they come to a common result that the shape and resonant frequency the method obtained is agree with that obtained by other reliable method, while the amplitude is relative low, especially at higher frequencies.
3. For regions with enough recordings and at least one reference sites are available, the generalized linear inversion scheme is considered. In this scheme, The S-wave acceleration amplitude spectrum Y (R, f) can be written as the product of a source, a path and a station term

(4)
in which E(f), D(f) and S(f) denote the source, path and station term, R is the hopocentral distance. The source term can be assumed as a omega-squared source model as

(5)
and 

(6)
where Rθφ is the average S-wave radiation pattern, F is the free surface amplification, V is the partition of total shear wave energy into horizontal components, ρ and β are the density and S-wave velocity in the vicinity of the source, and R0 is a reference distance, M0 and f0 is the seismic moment and source corner frequency.
	The path term involves geometrical spreading and anelastic attenuation is given by

(7)

where  is the frequency-dependent quality factor, G(R) is the geometrical spreading 

	(8)
where coefficients b1, b2 and b3 are dependent on the phases involved in the seismic wave, crossover distances R01 and R02 is related to the Moho depth.
S(f) is the site effect representing site amplification and the diminution function and considered as

	(9)
where A(f) denotes the amplification function and  meansthe high-frequency attenuation parameters at zero-distance.
	Linearizing equation (4) with a logarithmic operation, it can be rewritten as 

	(10)
The matrix form of equation (10) is 

	(11)

where A is the sparse matrix, each row consists of 3 nonzero elements representing source term (= 1), quality factor (=) and site term (= 1), x is the solution vector containing the unknown parameters on the right side of equation (10), b is the data vector removed the effect of geometrical spreading.


Table.1The attenuation relations for horizontal peak ground acceleration and response spectrum for the Xinjiangregion（Longaxis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	1.835 
	0.722 
	3.434 
	0.475 
	2.403 
	1.772 
	0.424 
	0.245 

	0.02 
	1.835 
	0.722 
	3.434 
	0.475 
	2.403 
	1.772 
	0.424 
	0.245 

	0.04 
	1.860 
	0.723 
	3.486 
	0.472 
	2.396 
	1.772 
	0.424 
	0.261 

	0.05 
	2.018 
	0.703 
	3.575 
	0.463 
	2.392 
	1.772 
	0.424 
	0.266 

	0.07 
	2.131 
	0.699 
	3.642 
	0.466 
	2.380 
	1.772 
	0.424 
	0.265 

	0.10 
	2.276 
	0.688 
	3.776 
	0.457 
	2.369 
	1.772 
	0.424 
	0.261 

	0.12 
	2.315 
	0.684 
	3.724 
	0.467 
	2.366 
	1.772 
	0.424 
	0.261 

	0.16 
	2.433 
	0.680 
	3.665 
	0.489 
	2.379 
	1.772 
	0.424 
	0.261 

	0.20 
	2.380 
	0.690 
	3.546 
	0.511 
	2.383 
	1.772 
	0.424 
	0.261 

	0.24 
	2.138 
	0.723 
	3.496 
	0.514 
	2.365 
	1.772 
	0.424 
	0.264 

	0.26 
	1.912 
	0.744 
	3.410 
	0.513 
	2.324 
	1.772 
	0.424 
	0.270 

	0.30 
	1.698 
	0.764 
	3.294 
	0.518 
	2.286 
	1.772 
	0.424 
	0.274 

	0.34 
	1.667 
	0.764 
	3.172 
	0.532 
	2.288 
	1.772 
	0.424 
	0.273 

	0.40 
	1.309 
	0.816 
	3.130 
	0.536 
	2.292 
	1.772 
	0.424 
	0.274 

	0.50 
	1.169 
	0.827 
	2.889 
	0.562 
	2.293 
	1.772 
	0.424 
	0.276 

	0.60 
	0.813 
	0.866 
	2.753 
	0.567 
	2.268 
	1.772 
	0.424 
	0.283 

	0.80 
	0.458 
	0.899 
	2.476 
	0.588 
	2.257 
	1.772 
	0.424 
	0.291 

	1.00 
	0.031 
	0.948 
	2.278 
	0.602 
	2.242 
	1.772 
	0.424 
	0.300 

	1.20 
	-0.189 
	0.970 
	2.094 
	0.619 
	2.245 
	1.772 
	0.424 
	0.305 

	1.50 
	-0.509 
	0.996 
	1.648 
	0.664 
	2.245 
	1.772 
	0.424 
	0.305 

	1.70 
	-0.555 
	0.984 
	1.282 
	0.701 
	2.235 
	1.772 
	0.424 
	0.302 

	2.00 
	-0.697 
	0.982 
	0.917 
	0.733 
	2.215 
	1.772 
	0.424 
	0.303 

	2.40 
	-0.685 
	0.947 
	0.235 
	0.805 
	2.200 
	1.772 
	0.424 
	0.306 

	3.00 
	-1.283 
	1.012 
	-0.286 
	0.859 
	2.200 
	1.772 
	0.424 
	0.306 

	4.00 
	-1.479 
	1.002 
	-1.226 
	0.962 
	2.202 
	1.772 
	0.424 
	0.301 

	5.00 
	-2.036 
	1.043 
	-2.036 
	1.043 
	2.186 
	1.772 
	0.424 
	0.300 

	6.00 
	-2.496 
	1.088 
	-2.496 
	1.088 
	2.169 
	1.772 
	0.424 
	0.299 


Sigma means standard deviation



Table.2The attenuation relations for horizontal peak ground acceleration and response spectrum for the Xinjiangregion（Short axis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	1.001 
	0.718 
	2.646 
	0.465 
	2.131 
	0.825 
	0.465 
	0.245 

	0.02 
	1.001 
	0.718 
	2.646 
	0.465 
	2.131 
	0.825 
	0.465 
	0.245 

	0.04 
	1.044 
	0.716 
	2.693 
	0.463 
	2.125 
	0.825 
	0.465 
	0.261 

	0.05 
	1.191 
	0.698 
	2.792 
	0.452 
	2.120 
	0.825 
	0.465 
	0.266 

	0.07 
	1.319 
	0.692 
	2.865 
	0.455 
	2.110 
	0.825 
	0.465 
	0.265 

	0.10 
	1.477 
	0.680 
	2.997 
	0.447 
	2.099 
	0.825 
	0.465 
	0.261 

	0.12 
	1.523 
	0.675 
	2.947 
	0.457 
	2.097 
	0.825 
	0.465 
	0.261 

	0.16 
	1.598 
	0.678 
	2.925 
	0.473 
	2.109 
	0.825 
	0.465 
	0.261 

	0.20 
	1.592 
	0.680 
	2.778 
	0.498 
	2.113 
	0.825 
	0.465 
	0.261 

	0.24 
	1.340 
	0.715 
	2.728 
	0.502 
	2.098 
	0.825 
	0.465 
	0.264 

	0.26 
	1.117 
	0.738 
	2.640 
	0.504 
	2.064 
	0.825 
	0.465 
	0.270 

	0.30 
	0.903 
	0.759 
	2.534 
	0.509 
	2.032 
	0.825 
	0.465 
	0.274 

	0.34 
	0.883 
	0.758 
	2.411 
	0.524 
	2.033 
	0.825 
	0.465 
	0.273 

	0.40 
	0.498 
	0.814 
	2.352 
	0.530 
	2.039 
	0.825 
	0.465 
	0.274 

	0.50 
	0.356 
	0.825 
	2.119 
	0.554 
	2.041 
	0.825 
	0.465 
	0.276 

	0.60 
	0.005 
	0.864 
	1.969 
	0.563 
	2.021 
	0.825 
	0.465 
	0.283 

	0.80 
	-0.367 
	0.901 
	1.692 
	0.585 
	2.013 
	0.825 
	0.465 
	0.291 

	1.00 
	-0.810 
	0.953 
	1.487 
	0.601 
	2.002 
	0.825 
	0.465 
	0.300 

	1.20 
	-1.024 
	0.973 
	1.293 
	0.619 
	2.007 
	0.825 
	0.465 
	0.305 

	1.50 
	-1.335 
	0.998 
	0.852 
	0.663 
	2.009 
	0.825 
	0.465 
	0.305 

	1.70 
	-1.368 
	0.985 
	0.511 
	0.697 
	2.000 
	0.825 
	0.465 
	0.302 

	2.00 
	-1.474 
	0.978 
	0.150 
	0.729 
	1.984 
	0.825 
	0.465 
	0.303 

	2.40 
	-1.419 
	0.938 
	-0.490 
	0.795 
	1.971 
	0.825 
	0.465 
	0.306 

	3.00 
	-2.024 
	1.003 
	-1.024 
	0.850 
	1.974 
	0.825 
	0.465 
	0.306 

	4.00 
	-2.179 
	0.987 
	-1.921 
	0.947 
	1.978 
	0.825 
	0.465 
	0.301 

	5.00 
	-2.698 
	1.023 
	-2.698 
	1.023 
	1.968 
	0.825 
	0.465 
	0.300 

	6.00 
	-3.170 
	1.071 
	-3.170 
	1.071 
	1.956 
	0.825 
	0.465 
	0.299 


Sigma means standard deviation


Table.3The attenuation relations for horizontal peak ground acceleration and response spectrum for the Sichuan and Tibetregion（Longaxis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	2.331 
	0.646 
	3.846 
	0.413 
	2.431 
	2.647 
	0.366 
	0.245 

	0.02 
	2.331 
	0.646 
	3.846 
	0.413 
	2.431 
	2.647 
	0.366 
	0.245 

	0.04 
	2.358 
	0.647 
	3.893 
	0.410 
	2.423 
	2.647 
	0.366 
	0.261 

	0.05 
	2.509 
	0.628 
	3.980 
	0.402 
	2.420 
	2.647 
	0.366 
	0.266 

	0.07 
	2.621 
	0.624 
	4.048 
	0.404 
	2.408 
	2.647 
	0.366 
	0.265 

	0.10 
	2.761 
	0.614 
	4.174 
	0.396 
	2.396 
	2.647 
	0.366 
	0.261 

	0.12 
	2.801 
	0.610 
	4.129 
	0.406 
	2.393 
	2.647 
	0.366 
	0.261 

	0.16 
	2.924 
	0.606 
	4.095 
	0.425 
	2.409 
	2.647 
	0.366 
	0.261 

	0.20 
	2.876 
	0.615 
	3.970 
	0.446 
	2.410 
	2.647 
	0.366 
	0.261 

	0.24 
	2.635 
	0.647 
	3.918 
	0.449 
	2.392 
	2.647 
	0.366 
	0.264 

	0.26 
	2.405 
	0.668 
	3.821 
	0.450 
	2.351 
	2.647 
	0.366 
	0.270 

	0.30 
	2.183 
	0.689 
	3.703 
	0.455 
	2.312 
	2.647 
	0.366 
	0.274 

	0.34 
	2.158 
	0.688 
	3.589 
	0.468 
	2.313 
	2.647 
	0.366 
	0.273 

	0.40 
	1.810 
	0.739 
	3.541 
	0.472 
	2.317 
	2.647 
	0.366 
	0.274 

	0.50 
	1.670 
	0.749 
	3.312 
	0.496 
	2.318 
	2.647 
	0.366 
	0.276 

	0.60 
	1.315 
	0.787 
	3.165 
	0.503 
	2.292 
	2.647 
	0.366 
	0.283 

	0.80 
	0.962 
	0.821 
	2.893 
	0.523 
	2.281 
	2.647 
	0.366 
	0.291 

	1.00 
	0.541 
	0.868 
	2.691 
	0.537 
	2.265 
	2.647 
	0.366 
	0.300 

	1.20 
	0.323 
	0.889 
	2.509 
	0.553 
	2.268 
	2.647 
	0.366 
	0.305 

	1.50 
	0.018 
	0.913 
	2.084 
	0.595 
	2.268 
	2.647 
	0.366 
	0.305 

	1.70 
	-0.027 
	0.901 
	1.736 
	0.629 
	2.258 
	2.647 
	0.366 
	0.302 

	2.00 
	-0.167 
	0.898 
	1.371 
	0.661 
	2.237 
	2.647 
	0.366 
	0.303 

	2.40 
	-0.151 
	0.863 
	0.724 
	0.728 
	2.223 
	2.647 
	0.366 
	0.306 

	3.00 
	-0.733 
	0.924 
	0.214 
	0.778 
	2.222 
	2.647 
	0.366 
	0.306 

	4.00 
	-0.913 
	0.911 
	-0.678 
	0.875 
	2.225 
	2.647 
	0.366 
	0.301 

	5.00 
	-1.453 
	0.949 
	-1.453 
	0.949 
	2.207 
	2.647 
	0.366 
	0.300 

	6.00 
	-1.910 
	0.994 
	-1.910 
	0.994 
	2.190 
	2.647 
	0.366 
	0.299 


Sigma means standard deviation


Table.4The attenuation relations for horizontal peak ground acceleration and response spectrum for the Sichuan and Tibetregion（Short axis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	1.017 
	0.614 
	2.499 
	0.388 
	1.866 
	0.612 
	0.457 
	0.245 

	0.02 
	1.017 
	0.614 
	2.499 
	0.388 
	1.866 
	0.612 
	0.457 
	0.245 

	0.04 
	1.067 
	0.612 
	2.537 
	0.388 
	1.860 
	0.612 
	0.457 
	0.261 

	0.05 
	1.208 
	0.596 
	2.643 
	0.376 
	1.856 
	0.612 
	0.457 
	0.266 

	0.07 
	1.334 
	0.590 
	2.717 
	0.379 
	1.847 
	0.612 
	0.457 
	0.265 

	0.10 
	1.495 
	0.578 
	2.845 
	0.372 
	1.838 
	0.612 
	0.457 
	0.261 

	0.12 
	1.542 
	0.574 
	2.804 
	0.381 
	1.836 
	0.612 
	0.457 
	0.261 

	0.16 
	1.607 
	0.578 
	2.803 
	0.394 
	1.847 
	0.612 
	0.457 
	0.261 

	0.20 
	1.609 
	0.578 
	2.655 
	0.418 
	1.850 
	0.612 
	0.457 
	0.261 

	0.24 
	1.364 
	0.612 
	2.596 
	0.424 
	1.836 
	0.612 
	0.457 
	0.264 

	0.26 
	1.140 
	0.636 
	2.509 
	0.427 
	1.805 
	0.612 
	0.457 
	0.270 

	0.30 
	0.934 
	0.657 
	2.400 
	0.433 
	1.776 
	0.612 
	0.457 
	0.274 

	0.34 
	0.910 
	0.656 
	2.285 
	0.446 
	1.777 
	0.612 
	0.457 
	0.273 

	0.40 
	0.538 
	0.709 
	2.216 
	0.453 
	1.781 
	0.612 
	0.457 
	0.274 

	0.50 
	0.396 
	0.720 
	1.991 
	0.476 
	1.782 
	0.612 
	0.457 
	0.276 

	0.60 
	0.056 
	0.757 
	1.833 
	0.486 
	1.763 
	0.612 
	0.457 
	0.283 

	0.80 
	-0.314 
	0.794 
	1.564 
	0.507 
	1.755 
	0.612 
	0.457 
	0.291 

	1.00 
	-0.748 
	0.844 
	1.351 
	0.524 
	1.744 
	0.612 
	0.457 
	0.300 

	1.20 
	-0.956 
	0.863 
	1.158 
	0.541 
	1.747 
	0.612 
	0.457 
	0.305 

	1.50 
	-1.268 
	0.888 
	0.733 
	0.582 
	1.748 
	0.612 
	0.457 
	0.305 

	1.70 
	-1.300 
	0.875 
	0.415 
	0.613 
	1.741 
	0.612 
	0.457 
	0.302 

	2.00 
	-1.402 
	0.867 
	0.069 
	0.643 
	1.726 
	0.612 
	0.457 
	0.303 

	2.40 
	-1.349 
	0.828 
	-0.526 
	0.703 
	1.715 
	0.612 
	0.457 
	0.306 

	3.00 
	-1.948 
	0.892 
	-1.050 
	0.755 
	1.716 
	0.612 
	0.457 
	0.306 

	4.00 
	-2.102 
	0.875 
	-1.896 
	0.843 
	1.719 
	0.612 
	0.457 
	0.301 

	5.00 
	-2.607 
	0.908 
	-2.607 
	0.908 
	1.708 
	0.612 
	0.457 
	0.300 

	6.00 
	-3.072 
	0.955 
	-3.072 
	0.955 
	1.696 
	0.612 
	0.457 
	0.299 


Sigma means standard deviation


Table.5The attenuation relations for horizontal peak ground acceleration and response spectrum for the seismicity active area in eastern China（Longaxis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	2.024 
	0.673 
	3.565 
	0.435 
	2.329 
	2.088 
	0.399 
	0.245 

	0.02 
	2.024 
	0.673 
	3.565 
	0.435 
	2.329 
	2.088 
	0.399 
	0.245 

	0.04 
	2.048 
	0.674 
	3.617 
	0.432 
	2.322 
	2.088 
	0.399 
	0.261 

	0.05 
	2.205 
	0.654 
	3.706 
	0.423 
	2.319 
	2.088 
	0.399 
	0.266 

	0.07 
	2.315 
	0.650 
	3.774 
	0.425 
	2.307 
	2.088 
	0.399 
	0.265 

	0.10 
	2.456 
	0.640 
	3.903 
	0.417 
	2.297 
	2.088 
	0.399 
	0.261 

	0.12 
	2.493 
	0.637 
	3.855 
	0.427 
	2.294 
	2.088 
	0.399 
	0.261 

	0.16 
	2.617 
	0.632 
	3.798 
	0.449 
	2.306 
	2.088 
	0.399 
	0.261 

	0.20 
	2.558 
	0.643 
	3.680 
	0.470 
	2.309 
	2.088 
	0.399 
	0.261 

	0.24 
	2.320 
	0.675 
	3.632 
	0.472 
	2.290 
	2.088 
	0.399 
	0.264 

	0.26 
	2.094 
	0.696 
	3.541 
	0.472 
	2.249 
	2.088 
	0.399 
	0.270 

	0.30 
	1.878 
	0.715 
	3.426 
	0.477 
	2.211 
	2.088 
	0.399 
	0.274 

	0.34 
	1.852 
	0.715 
	3.304 
	0.491 
	2.212 
	2.088 
	0.399 
	0.273 

	0.40 
	1.501 
	0.765 
	3.262 
	0.494 
	2.214 
	2.088 
	0.399 
	0.274 

	0.50 
	1.358 
	0.776 
	3.026 
	0.519 
	2.214 
	2.088 
	0.399 
	0.276 

	0.60 
	1.004 
	0.814 
	2.885 
	0.524 
	2.187 
	2.088 
	0.399 
	0.283 

	0.80 
	0.650 
	0.847 
	2.608 
	0.545 
	2.174 
	2.088 
	0.399 
	0.291 

	1.00 
	0.226 
	0.895 
	2.409 
	0.559 
	2.157 
	2.088 
	0.399 
	0.300 

	1.20 
	0.006 
	0.917 
	2.227 
	0.574 
	2.159 
	2.088 
	0.399 
	0.305 

	1.50 
	-0.313 
	0.942 
	1.785 
	0.619 
	2.157 
	2.088 
	0.399 
	0.305 

	1.70 
	-0.364 
	0.931 
	1.426 
	0.655 
	2.146 
	2.088 
	0.399 
	0.302 

	2.00 
	-0.514 
	0.929 
	1.061 
	0.686 
	2.126 
	2.088 
	0.399 
	0.303 

	2.40 
	-0.512 
	0.896 
	0.382 
	0.758 
	2.110 
	2.088 
	0.399 
	0.306 

	3.00 
	-1.106 
	0.959 
	-0.138 
	0.810 
	2.106 
	2.088 
	0.399 
	0.306 

	4.00 
	-1.310 
	0.949 
	-1.064 
	0.911 
	2.106 
	2.088 
	0.399 
	0.301 

	5.00 
	-1.838 
	0.989 
	-1.838 
	0.989 
	2.086 
	2.088 
	0.399 
	0.300 

	6.00 
	-2.361 
	1.036 
	-2.361 
	1.036 
	2.067 
	2.088 
	0.399 
	0.299 


Sigma means standard deviation


Table.6The attenuation relations for horizontal peak ground acceleration and response spectrum for seismicity active area in eastern China（Short axis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	1.204 
	0.664 
	2.789 
	0.420 
	2.016 
	0.944 
	0.447 
	0.245 

	0.02 
	1.204 
	0.664 
	2.789 
	0.420 
	2.016 
	0.944 
	0.447 
	0.245 

	0.04 
	1.241 
	0.663 
	2.837 
	0.418 
	2.010 
	0.944 
	0.447 
	0.261 

	0.05 
	1.393 
	0.645 
	2.933 
	0.408 
	2.007 
	0.944 
	0.447 
	0.266 

	0.07 
	1.517 
	0.639 
	3.005 
	0.411 
	1.997 
	0.944 
	0.447 
	0.265 

	0.10 
	1.665 
	0.629 
	3.140 
	0.402 
	1.988 
	0.944 
	0.447 
	0.261 

	0.12 
	1.707 
	0.625 
	3.091 
	0.412 
	1.985 
	0.944 
	0.447 
	0.261 

	0.16 
	1.814 
	0.622 
	3.053 
	0.431 
	1.997 
	0.944 
	0.447 
	0.261 

	0.20 
	1.779 
	0.628 
	2.918 
	0.454 
	1.999 
	0.944 
	0.447 
	0.261 

	0.24 
	1.533 
	0.662 
	2.868 
	0.457 
	1.983 
	0.944 
	0.447 
	0.264 

	0.26 
	1.309 
	0.685 
	2.786 
	0.458 
	1.948 
	0.944 
	0.447 
	0.270 

	0.30 
	1.095 
	0.707 
	2.677 
	0.464 
	1.915 
	0.944 
	0.447 
	0.274 

	0.34 
	1.068 
	0.706 
	2.558 
	0.477 
	1.916 
	0.944 
	0.447 
	0.273 

	0.40 
	0.698 
	0.759 
	2.501 
	0.482 
	1.919 
	0.944 
	0.447 
	0.274 

	0.50 
	0.557 
	0.769 
	2.265 
	0.507 
	1.919 
	0.944 
	0.447 
	0.276 

	0.60 
	0.196 
	0.810 
	2.122 
	0.514 
	1.897 
	0.944 
	0.447 
	0.283 

	0.80 
	-0.162 
	0.844 
	1.851 
	0.535 
	1.887 
	0.944 
	0.447 
	0.291 

	1.00 
	-0.599 
	0.895 
	1.644 
	0.550 
	1.873 
	0.944 
	0.447 
	0.300 

	1.20 
	-0.815 
	0.915 
	1.455 
	0.567 
	1.875 
	0.944 
	0.447 
	0.305 

	1.50 
	-1.134 
	0.940 
	1.015 
	0.611 
	1.874 
	0.944 
	0.447 
	0.305 

	1.70 
	-1.167 
	0.927 
	0.669 
	0.645 
	1.864 
	0.944 
	0.447 
	0.302 

	2.00 
	-1.290 
	0.922 
	0.308 
	0.677 
	1.847 
	0.944 
	0.447 
	0.303 

	2.40 
	-1.243 
	0.883 
	-0.337 
	0.743 
	1.834 
	0.944 
	0.447 
	0.306 

	3.00 
	-1.854 
	0.938 
	-0.864 
	0.796 
	1.832 
	0.944 
	0.447 
	0.306 

	4.00 
	-2.014 
	0.931 
	-1.768 
	0.893 
	1.832 
	0.944 
	0.447 
	0.301 

	5.00 
	-2.525 
	0.968 
	-2.525 
	0.968 
	1.816 
	0.944 
	0.447 
	0.300 

	6.00 
	-3.039 
	1.016 
	-3.039 
	1.016 
	1.801 
	0.944 
	0.447 
	0.299 


Sigma means standard deviation


Table.7The attenuation relations for horizontal peak ground acceleration and response spectrum for the moderately strong earthquake region（Longaxis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	2.452 
	0.499 
	3.808 
	0.290 
	2.092 
	2.802 
	0.295 
	0.245 

	0.02 
	2.452 
	0.499 
	3.808 
	0.290 
	2.092 
	2.802 
	0.295 
	0.245 

	0.04 
	2.482 
	0.499 
	3.792 
	0.298 
	2.086 
	2.802 
	0.295 
	0.261 

	0.05 
	2.626 
	0.482 
	3.948 
	0.279 
	2.083 
	2.802 
	0.295 
	0.266 

	0.07 
	2.738 
	0.479 
	4.004 
	0.283 
	2.072 
	2.802 
	0.295 
	0.265 

	0.10 
	2.877 
	0.469 
	4.087 
	0.283 
	2.063 
	2.802 
	0.295 
	0.261 

	0.12 
	2.917 
	0.466 
	4.058 
	0.290 
	2.060 
	2.802 
	0.295 
	0.261 

	0.16 
	3.032 
	0.461 
	4.244 
	0.275 
	2.071 
	2.802 
	0.295 
	0.261 

	0.20 
	2.992 
	0.468 
	3.969 
	0.318 
	2.072 
	2.802 
	0.295 
	0.261 

	0.24 
	2.760 
	0.500 
	3.883 
	0.327 
	2.056 
	2.802 
	0.295 
	0.264 

	0.26 
	2.535 
	0.523 
	3.772 
	0.332 
	2.020 
	2.802 
	0.295 
	0.270 

	0.30 
	2.320 
	0.544 
	3.632 
	0.341 
	1.985 
	2.802 
	0.295 
	0.274 

	0.34 
	2.298 
	0.542 
	3.523 
	0.353 
	1.986 
	2.802 
	0.295 
	0.273 

	0.40 
	1.958 
	0.591 
	3.430 
	0.364 
	1.989 
	2.802 
	0.295 
	0.274 

	0.50 
	1.822 
	0.600 
	3.240 
	0.382 
	1.988 
	2.802 
	0.295 
	0.276 

	0.60 
	1.478 
	0.638 
	3.009 
	0.401 
	1.965 
	2.802 
	0.295 
	0.283 

	0.80 
	1.135 
	0.669 
	2.771 
	0.417 
	1.953 
	2.802 
	0.295 
	0.291 

	1.00 
	0.720 
	0.716 
	2.525 
	0.438 
	1.938 
	2.802 
	0.295 
	0.300 

	1.20 
	0.515 
	0.735 
	2.305 
	0.459 
	1.940 
	2.802 
	0.295 
	0.305 

	1.50 
	0.212 
	0.757 
	1.924 
	0.494 
	1.937 
	2.802 
	0.295 
	0.305 

	1.70 
	0.164 
	0.745 
	1.658 
	0.515 
	1.926 
	2.802 
	0.295 
	0.302 

	2.00 
	0.026 
	0.742 
	1.294 
	0.547 
	1.907 
	2.802 
	0.295 
	0.303 

	2.40 
	0.036 
	0.708 
	0.823 
	0.587 
	1.891 
	2.802 
	0.295 
	0.306 

	3.00 
	-0.535 
	0.766 
	0.299 
	0.638 
	1.887 
	2.802 
	0.295 
	0.306 

	4.00 
	-0.716 
	0.752 
	-0.419 
	0.706 
	1.883 
	2.802 
	0.295 
	0.301 

	5.00 
	-1.245 
	0.787 
	-1.245 
	0.787 
	1.863 
	2.802 
	0.295 
	0.300 

	6.00 
	-1.688 
	0.829 
	-1.688 
	0.829 
	1.863 
	2.802 
	0.295 
	0.299 


Sigma means standard deviation
[bookmark: _GoBack]

Table.8The attenuation relations for horizontal peak ground acceleration and response spectrum for the moderately strong earthquake region（Short axis）
	T(s)
	A1
	B1
	A2
	B2
	C
	D
	E
	Sigma

	0.01 
	1.738 
	0.475 
	2.807 
	0.310 
	1.734 
	1.295 
	0.331 
	0.245 

	0.02 
	1.738 
	0.475 
	2.807 
	0.310 
	1.734 
	1.295 
	0.331 
	0.245 

	0.04 
	1.782 
	0.473 
	2.769 
	0.321 
	1.729 
	1.295 
	0.331 
	0.261 

	0.05 
	1.919 
	0.458 
	2.954 
	0.298 
	1.727 
	1.295 
	0.331 
	0.266 

	0.07 
	2.039 
	0.453 
	3.019 
	0.302 
	1.718 
	1.295 
	0.331 
	0.265 

	0.10 
	2.189 
	0.443 
	3.101 
	0.303 
	1.711 
	1.295 
	0.331 
	0.261 

	0.12 
	2.234 
	0.439 
	3.085 
	0.308 
	1.708 
	1.295 
	0.331 
	0.261 

	0.16 
	2.308 
	0.441 
	3.325 
	0.283 
	1.717 
	1.295 
	0.331 
	0.261 

	0.20 
	2.303 
	0.442 
	3.027 
	0.330 
	1.718 
	1.295 
	0.331 
	0.261 

	0.24 
	2.071 
	0.474 
	2.916 
	0.343 
	1.703 
	1.295 
	0.331 
	0.264 

	0.26 
	1.846 
	0.498 
	2.788 
	0.353 
	1.672 
	1.295 
	0.331 
	0.270 

	0.30 
	1.640 
	0.519 
	2.645 
	0.364 
	1.643 
	1.295 
	0.331 
	0.274 

	0.34 
	1.616 
	0.518 
	2.558 
	0.373 
	1.643 
	1.295 
	0.331 
	0.273 

	0.40 
	1.263 
	0.568 
	2.423 
	0.389 
	1.643 
	1.295 
	0.331 
	0.274 

	0.50 
	1.126 
	0.577 
	2.234 
	0.406 
	1.642 
	1.295 
	0.331 
	0.276 

	0.60 
	0.791 
	0.613 
	1.975 
	0.431 
	1.622 
	1.295 
	0.331 
	0.283 

	0.80 
	0.433 
	0.647 
	1.734 
	0.446 
	1.610 
	1.295 
	0.331 
	0.291 

	1.00 
	0.016 
	0.695 
	1.465 
	0.471 
	1.596 
	1.295 
	0.331 
	0.300 

	1.20 
	-0.183 
	0.712 
	1.221 
	0.495 
	1.597 
	1.295 
	0.331 
	0.305 

	1.50 
	-0.493 
	0.735 
	0.863 
	0.525 
	1.594 
	1.295 
	0.331 
	0.305 

	1.70 
	-0.536 
	0.723 
	0.652 
	0.540 
	1.584 
	1.295 
	0.331 
	0.302 

	2.00 
	-0.656 
	0.718 
	0.315 
	0.568 
	1.568 
	1.295 
	0.331 
	0.303 

	2.40 
	-0.629 
	0.682 
	-0.067 
	0.595 
	1.555 
	1.295 
	0.331 
	0.306 

	3.00 
	-1.204 
	0.740 
	-0.607 
	0.648 
	1.549 
	1.295 
	0.331 
	0.306 

	4.00 
	-1.377 
	0.724 
	-1.210 
	0.699 
	1.545 
	1.295 
	0.331 
	0.301 

	5.00 
	-1.889 
	0.757 
	-1.889 
	0.757 
	1.526 
	1.295 
	0.331 
	0.300 

	6.00 
	-2.343 
	0.801 
	-2.343 
	0.801 
	1.510 
	1.295 
	0.331 
	0.299 


Sigma means standard deviation
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