B34k BAW
2011 4£ 10 A

HwoooE

JOURNAL OF SEISMOLOGICAL RESEARCH

W g Vol. 34, No.4

Oct. , 2011

FRLUGFHEMNNBEZERRES

TALR

Ah', IRE, ERU, AEE

(1. PEBRRITEEIA, BRI WI/RE 1500805 2. FEMFRER FHRBEREZEF L, B 7§22 710054;
3. BFRBLBZLE, Wb =3 065201)

WE: EINEE LT, HURA . HRWESIET 7RSS, B THRILRTRE I, BE T
WS, 8T BOMENT G WS BRI, FIFA RICE A ADINA A58 T35 /5 L W3 i s A 3
I SPREE ML R RIC R ST TX b, RBTEHIA T HRIAS . BS5HN T 15 It

WIRE B RE

X, e EE; BFRAE, BN, NEEER

hE4S#S. P315.9 SCERARIRAG: A

0 3l%

o)1 DR B2 B o T R L T
R HERAZ B, 722008 425 H 12 HY)I 8.0
FIRHHB T R FEIS . AU 8. 0 Zi
R LT LAE Y, DY) DUUR Ak 74 38 0
FROT LT VILBE AN VI BERUBE 5 % X, Hoff R FH R
. mE M E XA, ERRY. WHE S
XHAT VIEREX (B 1) (M, 2008),
Forh DU B R BE 2 WA= H 24 200 km, g B0 HE
KARVIE X AME— VI ERH X, Bet+ans
RHEREIAERE X #wn RS BENE
SR B IN, A UBEMRE B2 F A AR K F]
R, BB HRR S Y 57 8 A0 S 3 3R A TR A
FRMEZ W, RIRBITAENBIT 55
HIRAEE R .

TN MB.0 MRAREST, EWNI:E FLSER
NHFREHER X RHFEST T KRENFEMPIR,
HERTRENLX, WALRFERET TS
MR E (B M 4E, 2010; 3KFH, HEH,
2010) o EFTEH EHIR R U HURBL S 45 HE )
G—uRE T, XDUURE o R AU R KT R
TREWFELE, KRBT AL —F IR, Ex

= B HER. 2011 - 05 -20.

NEHS: 1000 -0666(2011)04 -0511 - 07

HRERFER LB T8 a8 (R
4%, 2009; JE{EAE, 2009) . EHINTE LS M
SO DUIR 2 B IR S R T B AT IR B A
i, HELEHRIEHC T 2008 428 A 2 ~6 HXIH
JE IS E AR SR R A R, e Tl
R DR B R R R R, BT
G WL WSO DR LI YRR T R o

100°30'E

1 50080 ZeEFELE (£, 2008)
Fig. 1 Isoseismal map of M 8. 0 Wenchuan

Earthquake (Yuan, 2008)

E€WE: FEMLERRLENFAO I EARBNL 5 2—— )5 11 W P05 A 5 3 DUIR B 3R 2 BE 57 19 32 i
(2009B03) . HR ARMFEREE— DU R IIR B SR AE LT (50978237) . HHk
AR SR S R UM R S ARRL BT SY (41172293) BXAHEH) .



512 WwoR OB R 34 %

1 WESIX TR 2R

11 HufgsisR

e I TR E BT E Rz |k,
Y FRERR, BT EIKBCY 800 ~1 060 m,
wFALARR, Mk (B2). Wi EETE, b
HRE 2 20° ~25°, FERSEL 10°, WIAR &%
Fe s Jm e my L BE SR A, M4 IX A B R KUK
FIR . 3HE 306 L AR rhEREEL, B AR A
ZEHIT BB MR I R, T B 0 F8 H,
REFEMMEMPIE L, WK EETAILE
WA, WA M R EEYOK R AR,

102°40’40"E
T Tor

102°41'20"

N, 02,12,6C

B2 FeLh@Eirad
Fig.2 Planimetric map of Beihoushan

Mountain landslide

1.2 EAM
WY R4 N BN RBHERE (Q™).
FWRPEBHE (") RFEREMKIEL
(Ny) o WAHZET WD RUBEEAL (1)
WHOREZ (Q™): K¥E@, EEIMTH
LA b 2 3 B R BRORS b e RERR A
B1~3m, {Bid, Al8; EHMZE EZNE L,

—BE2~6 m, LLTFIRIEZWMYRBCRE. H
HEE6~12 m,

PERBUZ (QU): IREEEBR L, JeREERA,
T, W8, AT L, E1~3m,

FIEREMIKA (Nyx): KE. KEOHE
a MRS, ECe, RS, BRIMgKr
B, HEREK, 29w, BAKRMA, EHK
By, BEBK.

WERVEIEA (Is) HERE: Ra4GRE.
m s Pa.
L3 MRAERME

WAL T WY T W AR M SR &L
ARE®, LFRILEER, FNEEshAELESI
K EBRIUN IR RFL B, XA & AE X
Rase®. W BT 7 X 08 B H AR R B BB S VT
B, MRS BN 0. 15 g, HuFREH R NIEEE
FEJEI A 0.45 s (GB50011 —2010) ,
1.4 k30 REE

(1) HzRK

BIRYAL T H G Ik b, TR,
P EL A gL, CEARN R, JE
WFOKE B ONREN . KHAEBRRE, ERER
WA PEA T, HMWERE. RAKEL
WRHERME, TERIATEBE, KEHALTH
P X HIRT T #e WX W BB KN B KR
gk,

(2) #FK

WX H T KA T AES N KEHR,
FEBE SRR S EREBE R RRBK, B
METEBERREKEH, BESRZETIZFR—
BT KESEERE, T KEERFETHFEK
Sk, BAESME, HTAREEY,

2 BE I B RIESE

1994 48, A VL TR EBEAERLS DA T
YEmiZEat L, w1200 e DO B8 5 InfFfE— 4
WAt BHE BRI X P 3 S M )= e A
MIEEERERAERR, SGaath, AE
BIIREA —RAREN R, TR EEEEAN

© )N Aol S ZEBETHITSERE . 2007. 70 IR 8 A7 341 7K R nf P IX % B S S TR T 306 SRINTREL =4 FE %2 108 [H3H
Bt (M GRBAERIT) K86 +389 ~ K86 +447 BH AU .
@ HuF LI TAREZE B - 1994. PU)IAE DURE TG LS. AR B TRTIT PSR .



43 XULLIE . 385 I B R FE 513

BUAE S o
2.1 afgitsn

BAYAR I SO ERDR (K 3), B
SRV RRAL s MR L. U R I A

i, WP REAE R BABBEYCR (B 4); WL
hEEA R YOR IES (8 5); HiRE g
ZWRPHRBW G, BEREEHBEKR (K6),
MR LIRRHE, EF B T R AR A

B3 FERBEHRBARLY (HAkE)
Fig. 3 Round-backed armchair Shape
of old landslide ( mirrored to NW)

B4 FTHEBEE (BALER)
Fig. 4 back cliffs of old landslide
(mirrored to NE)

BS FRBEERVE (BLALHE)
Fig.5 Tongue-shape morphology
of old landslide ( mirrored to NW)

2.2 AHERR

B UMY HBURE Y 2R, 458 RTR MK
WEPERHE, W T &M mHEE (87),
GG AT oy Wi R 8 s v TR AR
R, BT IR E R A
2.3 HBWMERRE

W LR AR, EHEEET HEEKL
FHEE (E2), Sk Y 1000 m, FE4 800
m, HEARXEWEA TR A, N BEHFY)E

H6 HHEKEEE (BEALRER)
Fig. 6 Left-back cliff of old landslide
('mirrored to NW)

0 100 200m
—

01°/65°
Hene (en es Edws [[ame [2])memms
Py EWLRE:  JohPuwgns; Nypg=aiga QFLER
BT FEKKI-IRTANE
Fig. 7 1-1’ geological profile of old landslide




514 WwoR OB R 34 %

BEZ20 m, fABLZ) (1600 x10°) m’s MKIFEH
FBR D@, W2t T ol O B i 3 o R ) T
(K 8).

LiERTR, DREWME S ILFL LT R
BT

1050 0407 [ v [ msoemm

1000

E
&ﬂ 950
iz

900

850

B8 FRAMD-I R E B I5Aasig]l (Hak)
Fig. 8 -1’ geological profile of old landslide Fig. 9 No.1 crack inside No. I

landslide (mirrored to N)

3 MR W SR

MROEHESAR R A, A HE T SR
A IE L ARBEE MY . h T B SR
R, MZBEAH. BWENRKZW, BT
TSR SIE R T H4 20 m BBEK, FER I
AR EA 3 HHIRGRS, HmsAe n i 2
Bimo. BB P e raglE, BELKA: &
NAMRELEE, WS REEGREDKA
8%, DGR BT UIHL KNG T H TSR A 5k
Heg, 1 SWPRRTIRPER H BB IR . (HIC

NHIR, TR L A 0 T 5ot .

’ 10 [5&%KFHED (4r@dk
WP 3 AU, BT ERAICN. 2 @Fig. o RARAL (R
g1, RIS S RS AAE, K IESM B2 40 m, Jandslide. (mirrored 6 N)

150 m#F1 200 m, TEEE4rH14 15 ~40 cm, 20 ~50 cm
F115 ~40 em A5, FHXTRHR A 43510 8 9. B 10
I 11,

BONKHBERER, YHELEERITT
2008 45 H 24 HEXT R BLER R T 2 6AB
R 14 MU WM AL, FEHFR T A% R .
BRW2 K, EF10 8—K, TF4H8—K, 1§
O 5 H BTG I kg, R TR S B LARTIRE E
THER. B2 A THNSAMNBIHE (A S
YR E L 2) . WNEI12 ATLAEH: S H24 H
Ja, 1 S\ LW EILES, EEFEWNE, ’ B
BANBHEREL3 em/d, XFEW [ SHEEEF | 11 [ FEEsA20 (adk)

AL FARERE, ARBARBNATEE. Fig. 11 No. 3 crack inside No. [

landslide ( mirrored to N)
@ L TAEREIEESE . 1994. MUJIATIREE G LS. A RHE TR MR E .

@ M)A BB R IRESE . 2007. U1 AT A YK v 0 P K A B 2 TR 1 306 RIVREL SR FEE 108 [l
B (M AFBASERIF) K86 +389 ~ K86 +447 Bl Bisbia i .



Ha

XILLIWEE . )5 I SO IR IR E 515

LiERTR, AN RATA 3
HEshig. BOIKRMBERLESE, BE L EHEA
RHIEARIEHER, B 15 EPHE W3
T3 RNIKEE, WRERFATE L EYE 1S
WP R AT BE, XHBO K R AL 2% A4b i 3R
i e LIV

3.0
2.5

20
g
& 1.5

ol A .AH.

E=B
12 22 01 11 21 01 11 21 31 10

05 06 07
A/ H-H
B12 A s A LSRR 8L

Fig. 12 Displacement monitoring

curve of point A

4 SRR B YR H
i) 2l

4.1 NREEHEFURESHIFE

AR DU 2 £ ok B S SR 2 A TR 8RR
BEEET 2 ATHL, B TAEKWERA N
1 km®o (& (PEMBIER) (GB/T 17742 -
1999) , FATN 86 Hips BAERIEAT T IEA MR FE I
H, G TE-HZAERRENRFERY. & 13
RRGE A B IR ER LR MR EFFELRA
(HEF I4E, 2009; f9IH4F, 2009), HAREHR
BAE 0. 5 S L AN XN b B N E R =
B, HRRFUBER T ; REHREAEO. 2 HHEK
AN, 0.5 SEZ LISNXIR I b7 B iR 0 R
BeIR, wRFUBEAIZIE . WK 13 AT LIE H,
DURE% B3 sR FU B Bk b T LA 9 VIEE
SR TVIEE . dy g nl W, iR RV
DUIRRUBE VIR 57 % X B AT HE R o

HE s WSO RAGIER 13 EARRKTER
DK PO R S B AR AR HON 0. 5 IAEEHLMIE Y
i, PRI 52 WU T K sl L 7K 4
WHITE U VLBV i DL R A RTE S i, Rk
DIBiRE, BRI RIEE 13, SHEaRSERY
REFAR, EEEMERYRA R EN
IR EZE 50 A A B AR AL T 180 7 i Ll oy 3 S ME
L, BAYIRFRERFEIEO0.9; MAKRER

BORT 0.7, MREHEL D, N 0.5 HEELNEH
WHHE XIRERAY R ERBRLRZE N 0.5 ~
0.6, HALHIXE 0.7, RigRIEREX—XIEH
BRI WD ([P, [aRg) T 1 5T R
X, g, dEmEE—-SRENILX (b,
WR), BAYMARERABREKESE . Bx
XAFAAET G Il B SOR TR KR e, =4
VILE X By TEG AR K T 4 Ak W B s 2b, b E,
T ULy ¥ S S B B AR TR A 1 2 5 M X s
RYRERD TUWEWMEEM, SE&HHL
93 JBE R B S XA T AR S

s T
o WEARRERE

——- D =025HE ™
e D =0.5% M5 g
e D =0.75HE

H13 RREEEREFHRHEFMELE
Fig. 13 The seismic disaster contour map

of old Hanyuan County

4.2 HEEWNEFAYEENEENLER

EHBELEAMALE, R MY AR AU R4
BAIEHE, REZEBHSLEETE L
WA GMBERAZ b, BH IR 8 BHLFHIE N
Fehlt, RAAMRIC Adina B #RITZRSTEIGTE T
G ISR ET 10 e RIE B A5

R, RIEAGZEENLER, %
PRI AL S B B R AP A B A B W SO B
HERMIBUR LS, FE-He 2 3k 1% 195 46 S - ThD 17 28 i)
B, R RABBREDR (FaT%,
2010) . AT RBABLA HIET 10 AN . TR
W, BRRDEBRNSHEEC: S ~ 10 GPa,
WL 2 000 ~2 500 kg/m’, JHMNEL 0.2 ~0.3; ¥k
WA T BESEEC . #E1 ~5 GPa, B F
1700 ~2000 kg/m’, YA 0.25 ~0.35, Hi[ES
BOUR/IMERT, REIMER A BR/ME, RZIFMR,
RS H TR 10 M (K1)



516 WwoR OB R

34 %

®1 NEFRUBKH+28F8 (R )

Tab.1 Predomin period of Beihoushan landslide of Hanyuan (unit; s)
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Influence of the Beihoushan Mountain Landslide on the Earthquake

Damage of Hanyuan Old County Town
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Abstract
A part of old county town of Hanyuan, Shaanxi Province lied on the front accumulation body of the
Beihoushan Mountain landslide. A high-intensity abnormality caused by the M 8. 0 Wenchuan earthquake which

was about 200 km away appeared there. The geomorphology, strata, type of rock and soil, geologic structures

in the Beihoushan Mountain area were investigated. An old landslide in the Beihoushan Mountain was revealed.

The boundary of old landslide was delimited. And effects of old landslide on earthquake damage of old Hanyuan

County were analyzed. The predominant periods of the Beihoushan Mountain landslide were estimated using

ADINA. The predominant periods of strong ground motion records near old Hanyuan County were close to those

of the old landslide, which induced resonance effect to aggravate the earthquake damage of buildings lying on

the front accumulation body of the Beihoushan Mountain landslide.

Key words: ancient landslide of the Beihoushan; earthquake damage investigation; predominant period;

old county town of Hanyuan



