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Fig. 1 Characteristics of regional structure and earthquake distribution in Luding, China



578 1

42 H4 M

249 5T YE M L A H
YRS AL

"9+ 57 YA i MR T 6 K VT AT 22 01 B 7
SFEREE T R R MR K 2 15.5 kmP . M
R TSP A HIL R PG 29 7 km b

LR A WA, AR A B U ik 4
90 AbHEYE (P 2) , HFI R I & 7 BRI R .
(D) %2 BB/ 2Rk oA, LR R 2 /N
TN W HETRE— BN 2 ~5 m; (2) WA
BET B RFHIE . TP TEEE VL, T & M S
N F 5 (3) £ HUAR VU 7 000 i o o 4 v o 3]

— —
/; "; A7
} ¥ 3

MR RN R S AR T i B (4) B i
VIS 2 T 6 HUZR U BRSBTS (5) 5 AR U
TSR STy 0 S HhAE 20° ~ 60° , DY 1 35 ¥ 3 J7 16
e 210° ~250°; (6) 5 I G WL LBET
%, LS Z 2, SR K/

3 PRBENR R IR R R AL Py 3

3.1 REBERENSENTH

SRS BES VY 5 H 3 MO0 AL, A B 33 S W
RO TF AR CE) JPa (W) (R (S) Fdt
(N) YA X (] 3) SR QZ2012 UG AT B 20 14 8%
4 GOINET -3 BURAEL (K 4) .

2 AHMNSIEER
Fig.2 Terrace edge landslide



Vol. 42, No.4

“9 ST IUJIYIE M,6. 8 FHFRE AV 5 Hu i LR B S A 579

(= A R
B = T A5

U 25
0

A B

3 MREE

Fig.3  Location map of measurement sites
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Fig.4  On site testing instrument for ambient noise
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Tab. 1 Characteristics of measurement site information
RS R/ m PR B2 B ES/m RIZEN IR i/ m PR B B /m RIZENE
El 1526 2 Bt 1 w1 1565 5 A+
E2 1560 15 Bt w2 1591 2 A+
E3 1598 2 A+ W3 1612 2 WA 4
E4 1633 1 Bt 1 W4 1629 3 Bt 4
E5 1654 12 A+ W5 1659 3 e+
E6 1688 50 B 1 w6 1691 7 i 1
E7 1795 5 wa+ w7 1716 2 Bt 1
E8 1821 8 L w8 1769 20 WA+
E9 1860 50 BHE L w9 1783 10 A 4
E10 1872 30 A 1 W10 1830 1 WA+
E11 1891 20 L+ Wil 1877 30 B+
E12 1898 20 A 1 W12 1895 4 P+
St 1533 5 A+ N1 2015 25 HHE A+
S2 1537 30 ittt N2 2006 230 Bt +
S3 1526 12 A 1 N3 1985 450 f 3
S4 1525 30 L N4 1955 280 i+
S5 1505 3 Bttt
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Tab.2 Characteristics of predominant frequency and amplification factor of the sites on the east side of the terrace
BRI d/m A5 G5 R/ m RIAM)Z A BORFRE PR FRE SIS/ H: PR % He
El 1526 HHE L 4.34 4.67
d<2 E3 1598 [¥as 3.69 3.77 3.18 3.93
E4 1633 HHE L 3.27 14.94
E7 1795 A+ 4.12 2.09
2<d<5 5.12 2.09
E12 1898 HHE L 6.11 2.08
5<d<l10 E8 1821 BHE L 2.84 2.84 4.22 4.22
E2 1560 HHE L 2.67 2.85
10 <d<20 ES 1654 A+ 2.14 2.57 2.81 2.42
Ell 1891 B+ 2.89 1.59
E6 1688 At 2.71 1.40
20 <d<50 E9 1860 B+ 2.60 2.38 4.18 2.41
E10 1872 Bt 1.83 1.64
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Fig.6  Geological profiles of typical survey sites on the east side of the terrace
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Tab.3 Characteristics of predominant frequency and amplification factor of the sites on the west side of the terrace

W d/m W 55 2 i/ m F)IZHZ A N4 EEICR R 2L FLSIR/ He 3 R R/ He

w2 1591 [ 3.09 2.63
W3 1612 wa+ 3.11 1.43

d<2 2.79 2.98
w7 1716 B 1 2.59 4.18
W10 1830 W+ 2.35 3.68
W1 1565 e+ 4.65 3.23
W4 1629 B 1 6.79 1.48

2<d<5 5.30 3.44
A 1659 B 1 5.58 5.64
w12 1895 B 1 4.17 3.41
W6 1691 B 1 3.03 3.48

5<d<10 2.86 3.17
W9 1783 [ 2.68 2.85

10 <d <20 W8 1769 [y 2.65 2.65 2.62 2.62

20 <d <50 W11 1877 B 1 2.42 2.42 5.62 5.62
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Fig.7  Geological profiles of typical survey sites on the west side of the terrace
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Tab.4  Characteristics of site predominant frequency and amplification factor on the south side of the terrace

i d/m W 34 # F2/m MR A MORFRE CFHRORRE SBR/He PR/ Hy

S1 1533 AT+ 3.45 1.51

2<d<5 3.09 4.73
S5 1505 BHE L 2.73 7.94

10 <d<20 S3 1526 Bt 2.40 2.40 3.44 3.44
2 1537 B+ 2.45 11.45

20 <d<50 2.56 1.41

“ 1525 At 2.67 1.41
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Fig. 8 Geological profiles of typical survey sites on the south side of the terrace
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Tab.5 Characteristics of site predominant frequency and amplification factor on the north side of the terrace

B d/m I i ' i /m RIZWZ A BORERE FEORRS SR/ PR BAR He

20 <d<50 N1 2015 Bt 2.60 2.60 3.55 3.55
N2 2006 Bt 2.21 1.66
d>50 N3 1985 Foizi 2.31 2.06 0.64 1.07
N4 1955 Bt 1.67 0.91
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Fig.9  Geological profiles of typical survey sites on the north side of the terrace
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Fig. 10 Spectral characteristics of selected measurement sites on the terrace
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Tab.6 Dominant directions of measuring sites on the east side of the terrace

A% d/m ) 2 2 BB/ H 3T () HEm 1 #EN 2 #EN 3 HEN 4

El 4.3 40 ~60 4.6(V) 1.6(V) Vv 2

d<2 E3 3.3 10 ~30 4.6(V) 2.3(V) V 2
E4 14.5 40 ~60 3.8(V) 1.6(V) VvV Vv

) cyes E7 2.2 0~20 4.5(V) 1.6(V) 2 vV
E12 2.1 130 ~ 150 8.0(V) 2.5(V) VvV 2

5<d<l10 E8 3.8 150 ~ 175 3.2(V) 1.5(V) 2 2
E2 2.7 35 ~55 3.4(\V) 2.4(\V) vV vV

10 <d<20 E5 2.8 60 ~ 80 2.3(V) 1.4( x) vV vV
Ell 1.6 40 ~70 2.9(V) 1.3( x) vV vV

E6 1.3 20 ~60 2.7(V) 1.2( x) X vV

20 <d<50 E9 4.2 20 ~50 3.0(V) 1.4( x) vV v
E10 1.5 50 ~80 2.2(V) 1.2( x) vV v

He VT RRIEAVEN X" RR A RN, R

x£7 AHEMNEKBAE
Tab.7 Dominant directions of measuring sites on the east side of the terrace
WG i % d/m 5 2w FSUR/He BT (°) HEN 1 HEN 2 HEN 3 HEN] 4
w2 2.5 30 ~50 3.4(V) 1.7(V) vV vV
i w3 1.4 25 ~55 3.4(V) 1.5(V) vV vV
=
w7 3.8 50 ~70 2.7(V) 1.6(\V) vV vV
W10 4.0 0 ~20 2.7(V) 2.8(V) vV vV
w1 3.2 45 ~65 5.7(V) 2.9(V) vV vV
W4 1.4 160 ~ 180 8.0(V) 1.8(V) vV vV
2<d<5
W5 5.7 30 ~50 6.3(\V) 2.1(V) vV Y4
w12 3.5 40 ~ 60 5.3(V) 2.6(V) vV Y4
w6 3.6 50 ~70 3.1(V) 1.4( x) vV Y4
5<d<10
w9 2.7 20 ~40 3.1(V) 1.5(V) Vv Vv
10 <d<20 w8 2.6 25 ~50 2.8(V) 1.7(\V) Y4 vV
20 <d<50 Wil 3.8 20 ~50 2.6(V) 1.4( x) vV vV
x8 A@EMNAKBEAE
Tab.8 Dominant directions of measurement sites on the south side of the terrace
WG i % d/m 5 G BMRR/He RHI (°) HER 1 THE 2 HE 3 HE 4
Sl 3.0 20 ~40 4.0(V) 1.6(V) vV vV
2<d<5
S5 4.1 0~25 2.9(V) 1.7(V) vV VvV
10 <d<20 S3 1.4 160 ~ 180 2.6(V) 1.6(\V) vV vV
S2 11.5 70 ~ 140 2.3(V) 1.1( x) x vV
20 <d <50
4 1.3 20 ~70 2.6(V) 1.3( x) x vV
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Tab.9 Dominant directions of measuring sites on the north side of the terrace
B 1% d/m I i 5 B/ I () N 1 HEN 2 #EN 3 HEN 4

20 <d<50 N1 3.6 10 ~40 2.7(V) 1.4( x) Vv vV

N2 1.6 40 ~ 60 2.7(V) 2.3(V) vV Vv

d>50 N3 0.6 130 ~ 170 2.2(V) 1.3( %) x v

N4 0.8 120 ~ 180 1.8( x) 1.4( %) x vV
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Fig. 12 Coupling characteristics between the topographic amplification factor (TAF) in the middle

of the terrace and the landslide area in the homogeneous model analysis
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Seismic Response of Moxi Terrace Induced by the M 6.8

Luding Earthquake on September 5th, 2022, in Luding
County, Sichuan, China

WANG Pengcheng, LUO Yonghong* , LIU Hongfeng, JING Junjie

(State Key Laboratory of Geological Hazard Prevention and Control and Geological
Environmental Protection, Chengdu University of Technology, Chengdu 610059, China)

Abstract; On September 5, 2022, a severe earthquake of M 6. 8 occurred in Luding county, China, with its
epicenter approximately 7 km away from Moxi Town. This earthquake triggered numerous shallow landslides along
the edges of Moxi Terrace, a glacial landform constituted by glacial till, alluvial and colluvial sediments, and
remnants of ancient debris flows.

In this paper, the seismic effects on Moxi Terrace were investigated through surveys, unmanned aerial vehicle
(UAV) measurements, ambient noise testing and multispectral topographic amplification analysis by SiSeRHMap
methodology ( simulator for mapped seismic response using a hybrid model) .

(1) A total of 90 co-seismic landslides were identified along the edges of the Terrace, primarily developed on
the eastern and western flanks, featuring small-scale shallow collapses with 2 =5 meters in depths, and slopes
exceeding 50°.

(2)By an examination of ambient noise levels and vertical-to-horizontal spectral ratios (H/V) at 33 sites on
the Terrace, it found that the predominant frequencies of site were primarily low frequencies of 1 —4 Hz. The
amplification factor of H/V spectral ratio initially increased and then decreased with distance increasing from the
Terrace edge. Most sites within 20 meters of the Terrace edge exhibited directional effects, with the dominant
direction approaching to the perpendicular of the air face of the Terrace.

(3) By SiSeRHMap method, it suggested that the collapses occurred on the edges of Moxi Terrace were
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consistent with resonance effect of site terrain. In areas with steeper slopes, more prominent topography, and softer
soil on the eastern and western flanks of the Terrace, the seismic responses were more intense and prone to failure.
This study has practical value and theoretical significance for post-disaster reconstruction and seismic

fortification of Moxi Terrace.

Key words: Luding Earthquake; Moxi Terrace; ambient noise; H/V spectral ratio; topographic amplification
effect

(REHE AHE HWH)



