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Abstract

The research results of the control effect of geological structure on earthquake damage have impor-
tant guiding significance for the overall disaster judgment and the deployment of rescue forces.
2008 Wenchuan Ms8.0 earthquake and 2015 Nepal Ms8.1 earthquake are two strong earthquakes
that occurred in China and its adjacent areas in recent years. However, there are obvious differences
in the seismic damage characteristics caused by the two strong earthquakes. The area of Wenchuan
earthquake with intensity above VII is about 7.5 times that of Nepal earthquake, and the death pop-
ulation is 7.6 times that of Nepal earthquake. The surface rupture length of Wenchuan earthquake is
nearly 300 km, while that of Nepal earthquake is 0. The number and area of landslides in Wenchuan
earthquake are significantly larger than that in Nepal earthquake, with a total area difference of 16.3
times. The distribution of Wenchuan earthquake damage is mainly controlled by Yingxiu-Beichuan
fault, which is linear. The zoning and segmentation of Longmenshan fault zone affect the spatial dis-
tribution of earthquake damage. The distribution of earthquake damage in Nepal is greatly affected
by topography and geomorphology, which is basically distributed along the junction of high Hima-
layas and low Himalayas in a rectangular shape. The reason for this great difference may be closely
related to the dip angle of the seismogenic fault. High dip faults are easy to transmit energy to the
surface, while low dip faults, especially near horizontal faults, basically consume energy on the frac-
ture surface, and the surface damage is significantly weakened.
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Figure 1. Tectonic background map of Tibet Plateau
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Figure 2. Geological structure profile
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Figure 3. Distribution map of Wenchuan earthquake damage (intensity circle information data
[18])
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Figure 4. Building structure type and seismic damage investigation photos
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Figure 5. Distribution map of Nepal earthquake damage (intensity circle information data [19])

5. RRRHMERESHEGUERIESHE[19])

JETAURHIX SRR A AT B A G5 . W2 AR S R R | M A T e L HE R 5 0 55 4 F
.

£ 8.1 445 7.5 ZEHh FEAXERFE P T I A 2 % Hh (1] 5). ZURE B AhE b PE e . VI FEIX DL
IHiAN%) 168,290 km?®, TP SRR L. FEHREURTR L. BURWE AR R E S RA. H % 16 MR, IX JE
X T B2 900 km?. F o S5 KR MBI (K 4(d))s REIRSEHIEE M RIMS, SRR IRBIR, HESRLE A 53]
5, DEHERAITR, ZHUEFAREAITE(A 4(e)). VI X EARZ) 2330 km?. A7 45440 2 $0f515%, /b3
ARG R, RIRESH D BRI, RE R ATITR . ArET: D AERRES M BT DI BOR, D3
PR R EIE, S TTFRAE 4(). VI FEIX HFRZ) 165,060 km?. /D% 17 454 5 2 (31 3R Bl 3 A4 5 J2
JREREIE, RIS, ARG IR S R B A BB EE, DRORATT IR D BHESR A MR TERE T
PIKZ W

4. BIRSTTRUFE
4.1. M EEE
PONHE R AL e I B RGN 2 b, R TR R E, KElEEEaEERLR, 3

DOI: 10.12677/ag.2022.1212155 1601 HUERRL =RV


https://doi.org/10.12677/ag.2022.1212155

P

By 2 73 NFET[20].

VR AR [2 L AR O RS 15 20 s IR PR 5 SR 5 T NS0 AIE AR, B TSR B, 101 R il 1R I 197,000
Ry, B REIRRZ) 1160 km?, IX 2 H AT 40 58 B B0 1 3 7R T G R R o AR SR FH i B A U
VFIHR AL PV 4 et S B R

TR B AR T T L S (L HER A A (A A B, T Al L AR Al (B 7 ) i B X U AE AT
WA, AR - BRI MR SRR BN S, B, WBORETE K. B
AR5 AR T X (C A7) AR R BT . W30 P o B 20 AT AR VBRI 2 RNZL AR X o W 0 v 8
XI5 A E R AR 5 .

TE I A (8] 0 AT 2 Wi S AR o B IS o MR R R R B A o A, B S D P R 1 K SR ek
A, VR R LTRSS L TR S R SRR B RS, P R R L I R B RO . TR R
WHEREZ T T

4.2. RiRRMEEY

I EJE T R R R S [F I B i BB AR, R R B R R R T . 1] 5 PR X
RO R R IR SO, B3k 2072 Ak SAE AR eI R R R I T KR FE[22] [23] [24] [25] [26],
AN A FE AR AR RV SR AR AE € 225, (HRI B S AL A — B

WP ERL A B SR A B, R TLE SR LR v o0 B+ S R St SOT R BT AN A, 56
UERE AR AT SENE, A A AL — S5 B 0 AR AR LV 72 b BB 23

JEIHURMRIBSCE LT, S 3. R LSRR R AT A — 2, U AR Rk 7 1 A
KA S S SR S A D14 5) . T3 2L RE R b 7 170 Jre Al A 2 MR X A e
AR, TR L DLR X S PRI A, SBERR N, AR, DRI 3 A R

5. g
5.1. MRMEFEESHEIMER

1) PINHRRE DA ZBRT - I6)I Wz .

B0V 3732 72 T 00 A 52 e 1) L FHE 7 ey 3 A 1) 2 i R I PR S BB B S o 3t AR RHY 2 LY i 1 L
BARTEA AL TR (BT - AE W) e, AR AT LR AT A A 2R 00 F (REEL - T 3d) th i B — B
RN . WA B AR5 (LR AT N, TR A LS E . BMOkE, REE
SR R IR A 2 b, BT LR AT ERE MR, Wi - H AR S AT R AR X
ERFHER.

PO R R A 5 e 1 I HEB A G A O 7 5 BURFIE A — Bk o 5 00 A B A _E thA7 A8 7 BURFALE :
Tl T W T BORK E 2 AR, RIS - bR SR - LR by EBOR R
1 SRR, TR BRI . [FIFE, W3 A B A R 1 > BURFE : I 30K 32 20 7 v B
X3, AEBU B, BB R BRI A, H B R R, AEPE R T B . B
Kk, RFENAGGRITILHEE A IE N R AL BORHIE — 8, BB mEPRXE, bBkZ, MBURH
R

2) BIH/RIRRE DM LIS K .

RIS RS R W2 IR 22, 1 5 ARy USGS #2404, th Tk e W= 9 I i »
Wi J= T R B HRRBOR, /N AR I AT T W2y e AT, A T VIR XS, IR J A (14 5),
SRR AT, T A R AL A 100 x 200 km2. R IEH AL R, SHUEHER . MRS, &

DOI: 10.12677/ag.2022.1212155 1602 HOBRBL 2RI


https://doi.org/10.12677/ag.2022.1212155

X7T %

RARIE—2, Ms8.1 5 Ms7.5 MR IS4 T 2 SR SRS Sh g A X, 2k PLIBIX
R BN, BERIEERE AL T I, 2 AR RSN E R

5.2. FRREEEERFE

1) FGRRHZIEREMEER K.

PONHBFE VIIEE BA F X3 AR 2 125,536 km2, K A% 566 km, #H1%) 267 km, KIL AN NE [[ A
TARIE AR o Je /K i 2 ZU EEVINRE DL B X I A2 2 16,829 km2, K Hli%) 224 km, FZ%h%) 105 km.

PO HLFE VI LA B R IX HAR W R T B /R R, =& 7.5 fif. TR IGE XOAXIEE, e R
Hu R AR R XAUCAIXEE, B0 E AR R X B AR B B 0l T e VAU/RE o [RIRE, BB RR AR T A Bt 2
JETR/RHLFE ) 7.6 fif o

2) HRBBUFERAASH .

MR AR — MAENR X I, R R R I B BRI 2 — o B0 ) M S A AR 32 U R TS —
Je)NWrRe . BEE - VIymWT R AT . TS - LW E R R K S 220 km, REERLA E S N,
JEELUERIZS AT, BEE - TLIMKr R IR R R FEIL 70 km, I N4 s ) I BERRHIE[27] . X
PR 25 Hh B3R AT 2 IR AAAE — 5% 8 km K/ N IR 2Ly, NW ), 308 e 7 g 2 1 14 2 [ 28]

AT A 1) 32 8 S S e W R (MHT) B0 e R BRI R R T )= . (B2, BRI S
WE, HIRKRBUBIAR Ms8.1 HifZ i it 75 Hh 2 1 24717 [ 29]

3) WBEWEAIMEREE.

DONHGE A, WS R s 2 o0 A, B 5 W 2400 B8 (0 14 0 S R D, IR IS L iR S L
WAL B B SRR Bk 58, ST R I S K B ROV TR BRI R B 2 T .

BB IE W RIS AR AEAN A, 5 Sy AR bty vh R W R AR, HE DL AR R
. M FE VA AT B B2 R AT T S R A ], A A AE T E B, SEARX R R IX
A [26]

TXPR R RE 175 T SR TR AE 235 72 o D0 1 b R A 1t 197,000 Ab 38, 78 55 T AR 24 1163 km2,
JETUR MR AR IR H 2072 Abig e, 7B R THARYY) 67 km2, F IARAH 2 16.3 fi.

5.3. BEE=RmRAHS

WL - b5 5 R B 4 8 1) NESS®, fila NW, bR fis 75° (164, 2008). REX
BHE R TR A 7 5E By s, A N RETR e, & AR 8“4 [16], 7EHFRERTR 15~20
km 4 FF N Hb 5 T 2 [28] 0 D) HE R W2 B F AR R [30] [31] & BEHL T 500~1500 m FiE &b () 7 J=
THBAA — A 657 i WE ML S8 DA R isr ) 1] o 8 2R T ) £ by b 1) RS AR 2%, A ER ZR6r 18 BbT fl
FIZE ] 30°~40° [32] [33].

Wang F1 Fialko [34H] FH b 20 540040 SO T Je W7k M iR R FR W 2 I T LTS R R RR B A, N
KEWER— Mt i 7 i E . BT SE[35] 55 T InSAR F1 GPS WL B s kA R i 3843 JE
TR O (1 [F) 2 A8 37 1 B4R TR 7E 150 km x 100 km FTEE Y, W72 M AE R B2 7°, il f B 5 IR
FESG T ZET AL K, 78 20 km BREINEET 1270 XINIZE[36]H] FH GPS Huls Alth 22 S K & S s 7 /s JE VA
IRMLFE R AR S S RIS T B, i 11,

HHUEE K, P OCHN Z R T2 A A ZE 80K, B0 R R I A iy B T 0 &, RIEWEERE
VRIRFEMUS 2 30°~40°, A FIBWiE K, TEH SRR i ik 757, JRifi X AL, e iH/RHiE
RAAE MHT 2 b, iz Z I K, ASF2E TR IRR A W WM 8 7°~12°. @iz 5 TR e

DOI: 10.12677/ag.2022.1212155 1603 HOERAL R


https://doi.org/10.12677/ag.2022.1212155

P

P B, TRBUAICI AL AT R, feE s TIARERRIE, &3 EMRE MR A, RYE
51l A 0 )1 1t R 3 e A 2R A ST 300 km, 17T JE 1 /R b R 1 3 SR AR R HH A 2 A

6. &it
ARSCE XS ) R 5 AR B R FE AR Z i, RIS T A RIS SRR E MR R

1) WIRsERRHEZFBIR, £ RIS R B T M Z 8K . MBS e 35 3 A 1Y
MR W . SO R A WSS - AW R, RAIREAT, e LB (K 5 7
BRAESom 7R A oAy JE IR MR R E A B AR, RFEAN R E S SR
SR HERL A XA, RAEAR

2) PR HRIRIR IR, KGR R th 40° K R F 750, JREHLX T EAL. e /R IR R
TR NILAKT () MHT, ASFZEE SRR IR B N 7°~12°. s AWz 5 T Re R 3 2R, ik
PR HAZE AW Z , RER 2 IHARAE AR . PR AR TR B A 280K, FIRER IR 2
S EERRZ —.

B
AT 20 S R 58 ARSI 5 Vb 9 B0 (6050 1 P K
E&ME
[ 2R 2K (020 YFC3002104):  TiT-1L 4 M 7 20 ) 2 585 5B 55 U 401 H (FZ212101).

&E ik
[11 Ak, LA, X HERN 2R RS IR MR, 2012, 34(4): 782-791.

[2] fEfR, B/, R, 55 2021 45 5 F 21 HamEks M6.4 1R S RHIE &R R[I]. H i@k, 2022, 41(8):
1462-1472.

[3] EEEA, WHT, FIEF, 2. 2022 [1VF M6.9 HiZ iRl 277 E EAE R A ], B TRESAR, 2022, 44(2):
458-467.

[4] Z&, 28, B8k, % FEI1E ME.9 HENEXEFRESHRKENI]. BREEEAR, 2022, 17(2):
84-94.

[5] MREHE, Rl RITILHEE G AR TEREL]. AR5 7 B A4k, 1991, 18(1): 46-55.

[6] XURIHT, B2k, 2O, S5 )IVETT L P RAERE R S AT R 2 s A []. #2249, 1994, 68(2): 101-118.
[71 Z5, #EE. Jel bbb imadi 20t 1] =244 3, 2000, 24(3): 201-205.

[8] “3CIE, BRA, By, . IV LRR ST 7 i AR TR RRE[J]. #5244k, 2007, 81(8): 1073-1080.

[91 BHZR, BRYTHT, Sk, 5. JR0T 1Ly o A8 40 o i s A st b 5 )1 | 08 A I b 1) R B 3], R iss st 254k, 2003,
9(3): 402-410.

[10] 45k, W%, BRAAME. )1 PGIRERE S o Kb B S T R AF[I]. B TR 2 244 (H 28R 2R, 2005, 32(1):
41-45.

[11] ZER, RI7H, BERE. I ThEERay LB 25 DU g s v 18 [J]. HhE RS, 2004, 26(2): 248-257.

[12] #BRF, EAaA, KKH, & w1l B a b B2 VU 4075 30 10 3 53 Hb 30 E 405 [J]. b 72 HbsE, 2008, 30(3):
644-657.

[13] ZERiK, XUAR, BRELEE, 5. Wiy o B - i A% 5 I 22 BB TR R E (D] R B TR 32 4R (A
SREBLEEAR), 2008, 35(4): 440-454.

[14] Zhao, W.J., Nelson, K.D., Che, J., Quo, J., Lu, D., Wu, C. and Liu, X. (1993) Deep Seismic Reflection Evidence for

DOI: 10.12677/ag.2022.1212155 1604 HOBRBL 2RI


https://doi.org/10.12677/ag.2022.1212155

X7T %

[15]
[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]

[27]

(28]
[29]

[30]
[31]
[32]
[33]
[34]
[35]

[36]

Continental Underthrusting Beneath Southern Tibet. Nature, 366, 557-559. https://doi.org/10.1038/366557a0

R SCHE. JE AR RHN AR R AR ARG G 15 5t R e 35 0], @k, 2015, 60(21): 1953-1957.

TRERRR, RBh, 2, S 2008 R0 8.0 U R R R MTRINIEEE R . R AIAIE A ], HiBkY
24, 2008, 51(4): 1066-1073.

Avouac, J.-P. (2003) Mountain Building, Erosion and the Seismic Cycle in the Nepal Himalaya. Advances in Geo-
physics, 46, 1-80. https://doi.org/10.1016/S0065-2687(03)46001-9

FERLE . 1] 8.0 i E ZIE 43 4 FI[EB/OL].
https://www.cea.gov.cn/cea/xwzx/sxgz/5279998/index.html, 2008-09-01.

Sun, B.T. and Yan, P.L. (2015) Damage Characteristics and Seismic Capacity of Buildings during Nepal M;8.1 Earth-
quake. Earthquake Engineering and Engineering Vibration, 14, 571-578.

https://doi.org/10.1007/s11803-015-0046-x

BRSO\ G FE 5 o FF I 7T [9]. TREHbJSR 224k, 2008, 16(4): 433-444.

VR, R, RERE, 5. 2008 AU R IE R Y H R A ) A AT A AT (9], DA T A5 4R, 2013, 21(2):
25-44,

Tiwari, B., Ajmera, B. and Dhital, S. (2017) Characteristics of Moderate-to Large-Scale Landslides Triggered by the
M,7.8 2015 Gorkha Earthquake and Its Aftershocks. Landslides, 14, 1297-1318.
https://doi.org/10.1007/s10346-016-0789-0

Sharma, K., Saraf, A.K., Das, J., et al. (2018) Mapping and Change Detection Study of Nepal-2015 Earthquake In-
duced Landslides. Journal of the Indian Society of Remote Sensing, 46, 605-615.
https://doi.org/10.1007/s12524-017-0720-8

Yrob, HBUE, TR, £, 2015 E B H/RE /R M, 7.8 Mo g B FE[9]. S Hb R, 2018, 40(5): 1115-1128.
XN, PMATE, ZETR4M, 25, 2015 EJRIH/R MB.1 HiFEEEMG SR MG S R A[]. BARKFE2EIR, 2019,
28(5): 59-65.

XNTC, ZWEFe, R, 2 T JRIAR My 7.8 Hbu e 12 SR FEAT by v 3 2 A B A 20 [9]. MR 244k, 2019,
93(10): 2666-2677.

g e, f1/8NJ7, Van Der Woerd, J., £, 3501 HbRZ (M8.0)H 2 % 24 A7 H: (5] 72 A7 e ) ) 33 b A P [3]. M J5R 273,
2008, 82(12): 1623-1643.

WA, BZEE, T, S DU MGB.0 HERE MR AR AR AT KR R MIE D], MR MBS, 2008, 30(3): 594-629.
M, RE, Bork, % HEEEES 2015 FRIHR M, 7.8 SR FERIE]. thEkYE 4, 2016, 59(7):
2528-2538.

ke, PES, T, & BNHGE EW B A (PSZ): WF5-db 1 Wiy N IR ph Il 2. A E R, 2013,
40(1): 121-139.

Li, H.B., Wang, H., Xu, Z.Q., et al.(2013) Characteristics of the Fault-Related Rocks, Fault Zones and the Principal
Slip Zone in the Wenchuan Earthquake Fault Scientific Drilling Project Hole-1 (WFSD-1). Tectonophysics, 584, 23-42.
https://doi.org/10.1016/j.tect0.2012.08.021

Sk 55, VFJuHE, MRiZZR. 2008 501 K HRE R URALH A B 254840 [J]. HhakyEE 4R, 2009, 52(2): 379-389.

XU, TkE, VA, S A TR E SOEET T ik K R 2008 AFIC)1| MG8.0 HIURE R AV R A [J]. BT 24, 2008,
30(4): 329-339.

Wang, K. and Fialko, Y. (2015) Slip Model of the 2015 M,,7.8 Gorkha (Nepal) Earthquake from Inversions of ALOS-2
and GPS Data. Geophysical Research Letters, 42, 7452-7458. https://doi.org/10.1002/2015GL 065201

U, sk %, FELMS, S HET InSAR I GPS MLIMNECHE (1 JE vH /R Hh R Uk RE W R RHIE S B A RO I AL [J).
HERYH 223, 2015, 58(11): 4266-4276.

XA, F3, 5%, 55 HIELS: GPS Sim B ARG I 2015 4FJg /R HHES M8.1 MR 2 F2[J]. HhekY)
R, 2015, 58(11): 4287-4297.

DOI: 10.12677/ag.2022.1212155 1605 HOERAL R


https://doi.org/10.12677/ag.2022.1212155
https://doi.org/10.1038/366557a0
https://doi.org/10.1016/S0065-2687(03)46001-9
https://www.cea.gov.cn/cea/xwzx/sxgz/5279998/index.html
https://doi.org/10.1007/s11803-015-0046-x
https://doi.org/10.1007/s10346-016-0789-0
https://doi.org/10.1007/s12524-017-0720-8
https://doi.org/10.1016/j.tecto.2012.08.021
https://doi.org/10.1002/2015GL065201

	地质构造对强震震害分布影响讨论
	摘  要
	关键词
	Discussion on the Influence of Geological Structure on the Distribution of Strong Earthquake Damage 
	Abstract
	Keywords
	1. 引言
	2. 构造背景
	2.1. 汶川地震构造背景
	2.2. 尼泊尔地震构造背景

	3. 烈度分布特征
	3.1. 汶川地震烈度特征
	3.2. 尼泊尔地震烈度特征

	4. 滑坡分布特征
	4.1. 汶川地震滑坡
	4.2. 尼泊尔地震滑坡

	5. 讨论
	5.1. 地质构造对震害分布的影响作用
	5.2. 两次强震震害差异特征
	5.3. 震害差异成因讨论

	6. 结论
	致  谢
	基金项目
	参考文献

