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1 Shakemap 37 IE J7 5%

1.1 Shakemap FK

HA R X S AR 1M (Kanamori) f4eH)
TRIEWES (FRaE%, 2009), R3hEH#H R
R R A )G MR B B4 A TR, B BRI 2
MR A B M T B 3 A W] RE R FUBE R R O, &
BEAYFE M b E S 3L B ] (Peak Ground Accelera-
tion, PGA) . & #h 1 3 & & (Peak Ground Ve-
locity, PGV) FI{X A% ZLBEMH (Imm) 43 7 P %5
(FECETEE, 2006)

Shakemap X7 M 52 7= 4= 1) b 5B 3l i) — Fh B T2
Fon, A Wald R, 23R E USCS 78 E K
SR ENT T 20 4 80 4ERA K, H Wald 55
NGB, JHAE 1996 453 56 L2 FI T I 3 52 55 i
MEAM, HEMIEAK TGS (Wald et al,
2006) , 3£[E USGS F- 2006 SIT faxf 2R A A4 K
H R AT SR AR
1.2 iFHBIE

(1) GHusethore8tn

Borcher (1994) BFsxRH], T REX AR
IR ERR R B S H T 30 m WE K LB
WEIEHE (Ve) BEBIRER.

2%[H NEHRP ( National Earthquake Hazards Re-
duction Program) FFEH, FIHL T 30 m EEH 12
SEHBTIBGR (VE) FEAHAM MR EL
#6845 (Building Seismic Safety Council, 2004)

(2) RIETH:

MREMREF AR, Vs 5§ LEYHEM
B (GER. BORLA/N. WREESE) HIRRW VY 4R
LWTITIX N RE L R M SR BTG, ARG R U R b R
TEOLAME AN MR 570 B9 BY DI AE, 32 1 A5 2
AR (BRESE, 2010) , BUBRERES
FEBEHANBREBZYRE L, HEERALT
B,

Wald 1 Allen (2007) 53R, HifEHR.
WBHE ., WS VE RABI MY, Kb,
MBS VO ARG XPE, DAHIB B
YRy b T A= 1 35 3 45 2 B A H B B AR Y
EIEAH LA RSB 47, R, DAb TR 3 BE R 4845
A R A B R TR B AT A R o T UG
BB G B TR B 3R B R 00 5 T B A AR B

YRR

DA sty i TR 0 5 3 T S5 A B0 S S
AR BE A O 2 BRAE — 3 ) H 3 3 2% 1 00 2R3
i, FIFHHT 30 m PEEHPHBITIBGE (V) 5
MR R MR R R, ERALTRETR KM
BEE, BAEANGREMM VS E, BRV &
AE TR A8 T R AEL AN SR B S L BOR R B Ko i
VLA ST 19 3 30 T K R BB A Bl Shakemap (B 1),
BIEE N —E ZW KR EREM BIr X Bl 6
VB A RS S HE, ATiRBHmRLZ
HIHIRR SIS HM i

Wald #1 Allen (2007) 43} Y WEMIZHE S
Vs EHKR: (1) BA BEFMIEHBR M
B (2) BT R E BRI (£
1) FEEMAEHTE, MK 5 BARXE T
BHE XA E HI R X

wEee | [wepmnameca.
Rt Bt RIS H|EEE [ rovAImT

FERRFR
FAPGA. PGVAILNITHE

[cRmormanst [ smun]

| % +EPGA. PGVRILKHE |

[swarpoa. povaummA ]

wEE

B 1 B rae Shakemap i+ HiAEHE
Fig, 1

considering site influence

Shakemap calculation flow

%1 EEES NEHRP V', NEHRP 3515 KA % R

Tab. 1 The relationship between slope range and
NEHRP V2 . NEHRP site classification

i VO fEE WG/ m
AE /mes! T B X Fa X,
E <180 <1x107* <2x107°
180~240 1x107*~2.2x1073 2x107% ~2.0x1073
D  240~300 22x1073~63x107% 20x107%~4.0x10"3
300 ~360 6.3x107% ~0.018 4.0x107% ~7.2x1073
360 ~490 0.018 ~0.050 7.2x1073 ~0.013
C 490 ~620 0.050 ~0. 10 0.013 ~0.018
620 ~760 0.10 ~0.138 0.018 ~0. 025
B >760 >0.138 >0.025
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(3) KR F,=(n/v)™, (1)
RTRB LR RE, EEA VS EIL

F,=(vy/v)™. (2)

T, AL Borcherdt (1994) ZT Ve MR EIMK
BT SRR BOR R M VS R T M
JA (0.1~0.5s) FIFAH (0.4~2.05) 44
I B AR T IBORREL (22) o 7E Shakemap
Hi, PGA RFIE A WIS M K RBALIE, PGV R
R RS MR R IE

K, F, ®F, 2350 0 5 B3 A0 b R BOR R 3
vo NFEAHIBT IR, B 1 050 m/s; v Sy F
30 m¥RBE MBI UIBGH ;s m, Al m, B S5IHAIEME
T BEA RGBS EL

2 NEHRP 3753 3 FRISAME K R ]

Tab. 2  Site amplification factor in the NEHRP site classification

B B (PGA) M (PGV)

PGA* <150 150 250 350 <150 150 250 350
B 686 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00
C 464 1.15 1.10 1.04 0.98 1.29 1.26 1.23 1.19
D 301 1.33 1.23 1.09 0.96 1.71 1.64 1.55 1.45
E 163 1. 65 1.43 1. 15 0.93 2.55 2.37 2.14 1.91

Yi: PGA* SLHiA PGA WIAMRA; PCAXRITAUMN (0.1~0.5s), POV XUVT I (0.4~2s) .
YR R RS B TR PR IR . o e QO wmms
(1) HIESEMERTTE, BRI SR, A EEmEL

Wi GMT TR i * grdgradient” iy 4 4 T

(Wessel, Smith, 1991),

(2) BppIX Ay 798 B A 2 5% B A8 3
Ho Wit GMT “grdinfo_ 127 S {EFIARHERE S
B WFPHBE/NT 0.05, FITRE b X 35 B
AT AP R T 0.05, ETES)
MG X R BEE B AT a0 (R 1) HmERFK
52, R 1 FRHRBOEDIME AR I EERIR o

(3) MRIEHIEHE AT TR Ve At
3Tl

(4) EGEEMGHE R, Hh s 35 E.
(FETR2 MR R R 1B IR AR B HAL
b, BEIEY SRR R

2 Shakemap 37 Hi A% 1E J7 ¥5 7E 2 B Ht
X )52 BRI

3 R Bk

TH 6.4 HRR AT~ A REN G B
HELNHX, BRMESE 8 Nad. HRE
AR, 5 20 ZA BB AU IE R B R R E
ML TEZE 3o X HCAE T I Kl DA AR IR B 3 AR
FcFUKRBIERANE (FHHEHE, 2001), 1

2.1

B2 THG6ARENERREEHN G0 A
Fig. 2 Distribution of seismic intensity zone and

strong-motion station in Ning’er 6. 4 earthquake

HEME G ERRE R, B2 LLERN EHER, X
R E KR B TR 5R R S LI DA SR AE — Y3 7=
FIRFARBGL R R I —IK (BEEESCRE, 2007) . {EMH
THERRR, OS50 2 A VIR R DA B XI5
(P4, 2007) R VIBEMIEE) 6 AN5RER 30 & 4
(B2), Hms B SRBEHIXTRAE ([ EEE)
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SEEMBNERIEH LA —EZER (K3).
EHIRRUESR (GB/T 17742 —2008) 45 T his# &
W SRUBERIMBIRR (£4),

T LR%IE, EHEHETH 6 4 HERVIE

DX B FLRRE I DA B VEBE A b KIS E A B ST X, it
X AR 3h & W Bl 5 0, @ id Shakemap 3
MIRIETT 5, X & HRERBI6 WG M ittT T
%R,

®3 MIRREERPAWBICREH

Tab.3 Recording parameters of the strong-motion station in study area

9 = B/ (°) g g/(°)  RPB/ko (PEAER)  EWAE R om.s AR AN BE
1 ik, 23. 002 100. 88 22.2 Vi 431.2 (EW) X
2 IE 23.331 100. 96 39.3 Vi 404.9 (EW) X
3 B 23.053 101. 21 12. 4 Vi 157.7 (SN) VI
4 [52 €l 22.69 100. 93 38.1 \4 58.4 (EW) Vi
5 Vav.lit 22.78 100. 97 57.5 Vi 19.8 (SN) I\
6 228 23.502 100. 74 67.1 \% 17.6 (SN) v
7 Fl 22. 965 101. 07 VI e Sy
8 T 23.065 101. 04 VI TR %
T SRR T R AR (GB/T 17742 -2008) AIEBEMAE SRUBE MR RIRR (R4) 3RE.

F4 AEEMEERXNEXR
Tab.4 Corresponding relationship between seismic intensity and acceleration
Ll Vi VI VIl KX
K- S S I e s =2 45 ~89 90 ~177 178 ~353 354 ~707

2.2 HIREFBERIESUEHHHBFRAE

& MRATIA Shakemap MR IETy ¥, FATXTHF
RX KRR G UK IE LT THE,

(1) HFESRAE. Mg 30" SRTM HujE mife
b, RRISRES G S AR, R W
REBFTE X IR N 0. 324,

(2) T3 & X A s LBk X A9 1 o B
FEX KPP PR AH 0. 324 KT 0.05, Hofs FIvE 3h
M X HIE IR S Vs MAREERR (R 1) i
13 Vs HAGE

(3) MRIESIIE X IHIEHEE S VS AR
PERFR (R1) . HWBHBEESMHIT SRR G U
VS MR (£5). EXRERAY, A%
122 VS Pt RS EIAT, DA ST 46
B By H H o

(4) IR RE . B HHIBEE N B
%, R EHHRISEERN 431.2 eow/s’, K
ER2HACHEULOREA MBS HBMAEN
431.2 em/s”, FHIRR R ECH 1.00, A2, 755
IEX. BhSEAIZRE 3 DB U A IR S S B EM
TR REL (3R 6),

x5 HIRRFBERIAUHIFMHAEE

Tab.5 Site style of the strong-motion station in study area

Bk HOEE Ve /mes™! Gt
Hadk, 0. 388 >760 B
EM 0. 343 >760 B
Bk 0. 227 >760 B
[=37 ¢l 0. 088 490 - 620 C
rav.ll 0.016 300 -360 D
frre 0. 292 >760 B

F6 ZEFHMHSXTERRAWRTMBBKREY

Tab. 6 Site amplification factor of the strong-motion

station in U. S. site classification

Wit MR LRENMESD AR ik

il KA BPf/ems™2 BEdE/emesT2 KRRY
Ay, B 431.2 431.2 1.00
% B 404.9 404.9 1.00
e B 157.7 157.7 1.00
2% C 58.4 50.8 1.15
A D 19.8 14.9 1.33
% B 17.6 17.6 1.00
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SHINE KGR E N C R, R LRI
REBEUEN 58. 4 en/s”, KHEHR 2 HE BHINE
RS E R SHUER 50. 8 em/s”, TR REL
H 115, [AEE, BRI E KA R S HE
MFHIEARREL (3%6).

2.3 HREEERAWHHLERFMHIER

WRER G WAL BER R BR, TFRXER
BB HE T LEZ b, KAl
RYURBITHLTE (GB 50011-2010) M7k, BUSE
BHEA M E R I B, AR5 RS SR
DI E B 5 R TR B X B S 5 S ) 28 A
(7)o

®7 MRRFERIQWHIFHIEFR

Tab.7 Site condition of the strong-motion station in study area

R A AHOTE] S
B mem e R %
6.6 P
ovig 5.0 K+ 273.54 +J)2 1
L4 LA R
1.7 K+
7.5 Rt

1% 336.73 12 1

13.6 iRk e
2.2 TR

1.6 DL L
B 4.1 RS 307272+ 1
17.4  £RALBEE
0.8 i+
6.2 Kht

(o2 el 4.9 iRk e
1.3 SRRALIR TR S

4.0 FREA ISR

335.41 1 1

1.2 Kt
av.il 8.4 K+ 292.64 L2 1
2.6 CRASEAOKE
1.2 i+
4.6 K+
e 8 4 Kt 270.70 +j2 1

PO OO OL0OODE | OO PO GO

3.4 BRI

2.4 ERBER

S¢E NEHRP #LE v iy B 55 48 Ve KT
760 m/si g, HAFG#sr8 AL B C, D, E
F2e; T EAERIRE VS KT 500 m/s 33

hEES; BRI m T, I, WM, VX, W
R AR A ] 47 b B 4 638 o 2 B B Y AR
AR, BT B SRR S 6 0 i 2k
B, HOLRBARIE A5 6 3 B M IR B A SR R Y
WRSHE, REIHEWEG R T RS
MRS HUE KR R B, BEMXT 4% 6 B 7E
i 2R T B R R BGHAT R LU

(1) ESGH R THFEX & G 5 55 R
REH

BLLIIAE KB (2007) RIEHFTE, HHT
EATH EG R GHBORRE (K 8),

F8 EATHEGHMSERGHBBARE
Tab. 8 Site amplification factor applies to the China

site classification

HeA R S SR/ cme s 2

R 75 x|

<100 200 300 400 =500
I 1.0 1.0 1.0 1.0 1.0
I 1.4 1.3 1.2 1.1 1.0
n 2.1 1.6 1.2 1.0 1.0
v 2.5 1.7 1.2 0.9 0.9

MY 8 HIXTRIR AR, AL IR
M2, R ZHHBRDSEAE N 431.2 cn/s’
HE LB W A RIS HUER 392 en/s’,
HBCRAREON 1.1, [, HEH T3 A EuiKYg
HIBRREL (3R9),

F9 HEFHMSATEAMEIFMBARY
Tab. 9 Site amplification factor of the strong-motion

station in China site classification

B MR LERMESD RS

fi KR P/ ems? BEE/emesT? RERY
14k I 431.2 392.0 1.1
EX I 404.9 368. 1 1.1
B I 157.7 121.3 1.3
L2 ¢ I 58.4 41.7 1.4
pav.l I 19.8 14.1 1.4
X I 17.6 12.6 1.4

(2) R EGHIRT HHBR R
HE

MR EIRTHREGR, xR 6 F1R 9 LU
BEWM TR EXREFHHDPRT, BREXEE
WIIU T N AL ; RE T 4% 6 3 5
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DX PR FH 3BT

3.1 FMKREHRXSEHEE

(1) Sbsettoristn

Shakemap 373 4% TE J7 1 H 3 T HiJE 3% B 545
PRI AR, XEAREINERBAFIRK
MBS EbE, E— e X, QRSB S Ve
FIXF IR R LB I, R RTE I BB
X, A EABEX S NEHRP b ir2 /) E 28
Gyt (VY <180 m/s) . REBEAPRB AL+
VRS (KBS T V2 <150 m/s)  (BR#
%, 2010) . XTATRER SN 30"H) SRTM #uJE MR 4
M BERAEE, X Ve BN X A RE IR B SR
BIARGE, thnl RE R e X R B S 5 VS g
FRASE, ABBHE B EE R K, B AR % 8
Ve S5EHEAREEMMIED, WIT Rt FOR G
ERE . BEECR A BE R S, X T IR LR Y B A
BT, W LA TR IR AR AT

(2) HHfER

OF:i57¢

HEl, =X A LI DEM (BFH#R
AL HuJE g & SRTM ( Shuttle Radar Topogra-
phy Mission) HUJEHE. 3&EXTE SN AR 7T
PAGe % TR BORHR A B 3" R DL

Allen 1l Wald (2009) AN, BESR3"FI19"HHL
TEBERLLE 30"t 5 R R B, (HAE KA
REEFIFAEM. RATEKREHEBRBET,
R HER N HIE HE, 80T H ) i 2 5
Bg, EZHMBIEN LR

B, = F X Al LB T 30"SRTM 31 JE i 7
g sHERRX 5RE X 5 KRR &
YRR 5 NEHRP Vi’ NEHRP 34y 2K 6 R
%, HEEREmEmXE V) BE XM TE D

@ WiZgdE

T 25 pE L DX R TR HHE, T LA A A AR
Sy B A F B A 2 2R 2 AP B P Rl R A
MUK, BE NN S X W R B RN A
MZATHE: HURM & T 5 S X R4 A R AE; &
TR R RAT . HE TGS ERE, S
EW SSRGS R RRE; MEMEN SR

FUBESM T I 00 3R B b SR 7R IX B B8 B Rl 199 40 X
Frrido

@ HiPE S5

MRBESER TP EBREZHNAR, TEFL
A XRAZ BB G BRIEE S, B, Tk
LANERER, EEMNAK. &RBER, 3K
EARKMER, 240 (). & (K). 24,
B (28) BAhnE BBk B s BEER E T .
XA, B GMT fE B TR AR i B ok & SR
BEEZMERNE,
3.2 IBKHRER

(1) R s m

THRBBREHR S, HHAMFREGIEXH
TR, FEQFEGINBERE. &1
PRI AR IR . e SRR 5 A SR SO R 2R 1446

T EMRFIEFR (GB/T17742 -2008) Hj 4.7
FHE: 2H A B HRE ST RET, KOF
TR By WA S 5 A 0 L R 8 WT AR R 45 6 VP 8 L RR
FUERSZ bR, #R 3 IRE R R/NRIREK K
INEEERR, (AR 0 R L # s e &
Y EREAR X,

— Iy R ER S AR A T SR B (A i
B RN AERENEW, HERINRE
FRHh BT H B B B ) R Bl R B 4 N R
AT B e 30 1 R K R T AR B

(2) RSB RREIE

ZEHS Shakemap 37 HbAE 1E 77 ¥5 N T = B HLIX
B, N LT JUAN J5 T A48 SR T 3 4 4
XTHOER BN R, LAE X R 5 b b 2% 4 R AR
HMBIE, XBI4R ST R B RCR .

© #Ess L2

FHES LR, TEAEGHIEME L ER
Y. Bn tREEEMTEEN%E, —Him, FHA
FESEVOR B SOk (4 1: 20 U5 KA. Kok
SCHETR R 25 b R E 2P R RLE) s A —F
1, BWEELE LR, RIERILER R
58, FFRAMmKS 2 TE,

ETZHEBX AR RBIREE, HLBRE
SIWLIU AT 2 SR S WM SF B AR F-Be, JFRRA KA
Gt RHAE. 2R R R S5 RS T TE
G347

@ HuEH 1 SR

H T2 A AR I A Y s AR B R BE R R], A
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MEREHERN—EEENREFNEEER, B
W, HRERSZEBEN LAY, Fi, @
TR T R — AR, FEEEE
W R 237 A M R B A SRR
K. THESNWE KT R 37/ A R E 4%

@ R Lk i

R+ WAL L2 EERM AR . B
+E. TE R SEEM TR, RIESH
TR R SCHUR 5544, TR BRI H X A i)
TG ST S Ah, R eA WL
o, AL KRS BT BARE T
3.3 HIREIERANTE

BARAEKZS ] Y5 B | 30"SRTM #bJ% /&5 F2 S i
C&n DM, {H)2, Allen fil Wald (2009)
BRI HTEE RN Ty 9" 375 R 4 BEAR BB B Ui b
TEHITEOLSEE F ;1 2 B e BB AR A% 58 N PR 40 1
R BT BE B A A DA B b SR AR T S A (2L
N, MABE M B R AT INAE—EH
T AR BT ) PSRN 75,
RO BB S e T /INARS b R AR PR ARFAE o

MFRHE, LR G TG 2 3h
THMEREER, Bk, £ SRk, FH
AT PR ROR O I AT VR A S AT B B

Bk, mEEHIXA LB T 9"SRTM HijE
EREEE (REEESPR) KV BdRE, DME
#hFEAINT LA AT o

4 ZEE

FTIRR BN G P 2 H X o 7R 3l 5 B A
BEH ARG AL IE, 7Ef ] Shakemap AL IE
ITEIEAT AR P, B REX R T B
BE AR I M A6 1 0 KA T AR SE, W R T
ML BE BRI S M AR M KRR RIS R AR
KRB HE. Fik, DEZER Ve SEEmEEN
FASRYE, WNITHLR A RAROL . R BB Y
BEEgSE, WM, ZMEHMKS LR, BEEER
AR LA T T, B IE R S %

PEXT RS KBCRPE . X AR, TESEHBIRITR
GiIR AR LA A X LGB IE, KE
FEREPIAE RN B ROR, ARG MR SRR 3%
B B EER# D
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Shakemap Site Correction Method and its Application in the Rapid Prediction
of Ground Motion Intensity and Seismic Intensity in Yunnan

ZHANG Yan-qi'”, FAN Zhu-guo', CHEN Kun-hua’, CUI Jian-wen’, LI Shi-cheng’, RAN Hua’
(1. Kunming University of Science and Technology, Kunming 650093, Yunnan, China)
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Abstract

Appling the Shakemap site correction methods of U. S. for the rapid prediction of ground motion intensity
and seismic intensity in Yunnan, we analyzed Shakemap site correction method and its main points, and applied
it to the comparison and analysis of typical regions in Yunnan and the actual site conditions, and discussed the
relevant parameters problems of it. We should improve the relevant parameters of Shakemap site correction meth-
od in Yunnan. Firstly, we supplied the classification of site conditions only based on topographic slope single in-
dicator, which should be considered the correlation between V3 and multi-index factors ( such as the near-surface
geological conditions, elevation, the distance from the river etc. ) . At the same time, we must consider the
impact of local site conditions on ground motion in the actual site conditions and modified the amplification of lo-
cal site conditions on ground motion from the soft soil of basin, the geological structure and the local sand lique-
faction sites etc. . Basing on the theoretical calculation results, combining with modifying actual site conditions,
we could improve the precision of predicted results by double correction of theoretical and practical, which could
provide useful information and help for emergency decision after the earthquake.

Key words: ground motion intensity; seismic intensity; Shakemap site correction method; local site con-

dition; Yunnan region



