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Abstract: The attenuation relationship of seismic ground motion is a crucial empirical tool used to
estimate the relationship between seismic ground motion and various factors. These factors

include earthquake magnitude, distance, and site conditions. Recently, this tool is also called the
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ground motion prediction equation in China, which is one of the primary methods for estimating
seismic ground motion and its influence field. Therefore, it is widely used in seismic zoning and
seismic safety evaluation of major engineering sites. Loess is a special soil type that is widely dis-
tributed throughout China. In the Loess Plateau of China, which has a complex geological struc-
ture, the neotectonic activity is strong and medium-to-strong earthquakes occur frequently. So,
the attenuation relationship of seismic motion in this area is unique and complex. Therefore,
summarizing the research findings of the ground motion attenuation relationship in the Loess
Plateau region of China is significant for promoting seismic research in this area. This paper pro-
vides a comprehensive and systematic summary of the research results of Chinese scholars on the
attenuation relation of seismic intensity, peak ground acceleration, peak ground velocity, and
peak ground displacement in the bedrock and soil sites of the Loess Plateau region. This study
also reviews and discusses existing problems and future research directions in the field of ground
motion attenuation research in the areas covered with loess. The research results have a signifi-
cant reference value for scientific and technological personnel engaged in earthquake engineering
research in the Loess Plateau region.

Keywords: lLoess Plateau area; seismic intensity; ground motion; attenuation relationship;

bedrock; soil layer; research process
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Table 1 List of main models for ground motion attenuation relationship
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Table 2 List of seismic intensity and peak acceleration attenuation relationships in some regions
e R i) RO R il BN
ao HETINEE M NEHK ar
M lgCao) = —2.14-0.82M —0.027M?
oo 1oss %@mungf : R O R Yy
’ e 7 aman () = s R 5 T, RiC 1 514 0
> oot wo I 48 51 (77.232 km)
Chand 1979 F [H SanAndreas Hi1[X ; I g BB, M Ry i I r517
-handrd T 1=0.514+1.5M —2.014lg(R+10) R Yy 7% i (km) 7
#:1=0.0584+1.5M —0.839In +/RZ+ 62 —
I3 S 45 logs PP " A [36]
0.009 1 +/RZ+62
5 B, a0 g B I
T 1980 FE PG . 1=3.524+1.047M —2.551g(R+10) ;Ti}"[\iﬂ}j;;j;& :;{Eﬂ; [14]
A AL R, = 20 s =3
=—0. QK . M— .04 sz . A] o ¥ ,0.613 5M
lga 0.935+1.241M —0.046 1.9041g (D+0.326 8¢ ) WD ik B
o [ AR KBl s 1 =6.046+1.480M —2.081In(R +25) ., S =0.49 o . .
) 7R Hi Y 2 0E R
E A o AL 1 =2.617+ 1.435M — 1.441In(R+7) .5 =0.56 Z'?ff@%fﬁﬁfé;i C49]
X4 (1990) a o [ PG 3l T =5.643+ 1.538M — 2.109In(R +25) ,S =0.64 g; R‘}'%r’i% ”;’j& F?J{E‘“‘E’E ‘
o B PGS« T = 2.941+1.363M — 1.494In(R+7) .S =0.61 A Ho AR
%4 E| 7 5 0 VG 5
R R0 Kl 1gEPA = 2.304+0.747M — 2.5901g[ R + ’”HjT_EPEHCj' AT m_ Epé
2.789exp (0.451M) ] 4o —0.242 (Effective Peak Acceleration) %
RaT 7000 Hh [ AR 8 4%l [gEPA =1.1844-0.585M — 1.7641g[ R + ﬁi%ﬂ:}& o LH,ZF%MWX\ [52]
1.046exp (0.451M) ] .5 =0.242 EPA Iy B0 (5 B M 2
’ o ’ ’ R R NBHIE o MR
AR 2R 0 M X K il < 1g PGA = 2,027+ 0.548M — 1.9021g[ R + 5T P E AR R ER AY PGA
PR 2006 1.700exp (0.425M)].,6=0.240 TP R ARG H R LXK (53]
R H [ AR 3 M X 45 5l - 1g PGA = 1.035+0.519M — 1.4651g[R + PGA WU M H s
0.381exp (0.525M)7,6=0.240 PR HBIE 0 MR
B IX KA 6.5 HLLT .
lgar=1.79140.720M —2.3891g[ R 4+ 1.772¢%2M) ] ,6=0.236
X KAl 6.5 L b BT REARR X0 ar
lgar=3.403+0.472M —2.3891g[ R +1.772¢%121M) ], =0.236 L#, 3 X a2
e 2013 gag gl e Jio KR ACHIN BB X sar N [50]

B DA A 6.5 L E .

lga g =0.983+0.713M —2.118lg[ R +0.825e*15M) ],5=0.236

B DX R 6.5 UL L.

20 Ve R R L MR TG AR
PR NRTIE 0 FyhRER

lgag=2.610+0.463M —2.118lg[ R +0.825¢%°M) ],6=0.236

2 HIGRMRMEANERAXRFARER

WREZE RIS RS EREE AN
G BRI R TR E bR E ML
ACER I 5 F M 7R Y L R T 7 MR B O
R RILHETEAN 0 5 A5 B, 3 15 2% 18 3 4 4% 14
(10 My 7% B0 1 o 0 O R A T 0 R M X R . SRR I
Yy Hb % A 5t b 7% BB R S e o . RLE 20
20 90 AEAR PN 35 2500 b AR b b XS TR L X
R A AT T AT L 15 A9 458 2 L
DXt 7 B3 A 1 It 7% 0 R U A L Y B ik
— BE I, S SRR UL XA R R A O ) B 2 L
SRR 3/2; A5 BE A 2 R BB Y R, 7 AR [R] 2 4
i, 1L X 60 km &b 14 5% i £ K B0 24 T 7 B 100
km b A 52 g ZU B . R R SR DY CHRIE R T W R
SRS R K R 55 A0 1 AR 9T AR R 7S 4 b 1 A

T Y3 ) IR Ml A A e R BT b 7 A R el Y R
ALK . RIRETE T AR R, HRR AL 1 0 S
Mo A R DIAR 5C L AT 5 B A DXCSRR A L 7 A ] X3
PN AR 5 3t 25 P GE T B i R U A T G AR
SN DM T — D E Ty ), AR A B R
TEF [ oA 03 )2 R BR - B R i Bl ) 2
P B BT b T DX T R R R e UG R
FEHAE R B A TR E XL,

SRS 7R K H BT R AE 1920 A TR
FROR AR & AR R L E A TT R0 L O EL7E 2 i 3 7 21
i DX 3 000 Rl 7 Bl S DK K RO I B T
o P A Xt 7 A A g 1) A L X e B
dM X CEZORPEH VT H VK EEE O IR
b 72 FURE R OC R A R AN 4G T 20 tE4D 80 4EAR.
1989 4F , e 2 [ 4510 AR 405 85 0 i XA 3t 02 b AR L 2
DR R JBE 45 4% 1 8 IF 7 DX A0 20 D R P R



%46 % 1

AR L A T R B AU DX b AR ) R OC RIS A T

187

TR ARV VY Bl AR B AL AT IR A 4 A IX
Be FIHIBEFE XN 38 W1 S0 MR A5 R Ek Ok 40 i T
R R, )5 47 T 5T
AR TR RS AR R B AR B M X BB X
B i I DX T ORI AR . AR SO B

4 A X =

Ll

DN

£33 REELIRREMREXMENERAXRIIE

FEL A [T 9 3 4 G 9 8 g it X ) 3t 72 2
KAVAT TR, IFH T 3£ 3. 70 Hr A 19 BF 5T 1l
SEANHE R I, 8 1 7 o5 b X b 52 B R R A B
AR B L X B 2218 L 5%

PN e ST

X5 R WE H AR A — B

Table 3 List of seismic intensity attenuation relationships in the Loess Plateau region of China
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Table 4 List of attenuation relationships of seismic peak parameters in the Loess Plateau region of China
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