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Real strong ground-motion selection for Chinese seismic safety evaluation work
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Abstract; To select real strong motions for Chinese seismic safety evaluation work, we disaggregated the result of
Chinese seismic safety evaluation work into specified earthquake scenarios considering magnitude, distance and
earthquake variation, and then the condition median spectrum was constructed as strong motion selection target. The
results based on conditional mean spectrum was compared with uniform spectrum matching result for a real safety
evaluation project. The comparison result indicates that the result from the proposed method is consistent with target
earthquake scenario, and the proposed method preforms better in matching spectrum shape within the whole period.
Finally, a practical real ground motion selection method was proposed for Chinese seismic safety evaluation work.
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Fig.1 Potential source distribution and location of target site
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Fig.2  Uniform spectrum for different exceeding probability
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Fig.3 Disaggregation result (M—-R—¢) for different exceedance probability and maximum contribution earthquake scenario
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Fig.5 Recordings selection results for different target spectrum

HE 5 A L, FE T CMS H bR Y e B s 5 7 44
KEZEE I B AR 12 25 O-KF 20% AN, {XAE 5.0 s Z
JE AR 22 T T 20% , e RAHXHR 22K T 30% ,
XPERUEZEAE 0.4 LAIN, B4(E TG B PE Y DT e 45 2 1
A NIRRT UHS AR A9 2E s 5, 76 B 0
F 3.0 s JE RS T ) i © B AR T H AR,
I RIRZETR R 50% , 117 HLAC JE AL (R X Ebm i 25 15 5
T 0.6 NBESE SRR (R B A 36T UHS HiRig
B ic s T R AR T, 7 A5ie s —2K LAY
RHHEACT 15 km, 50 MR F B A LB 20, 6
AN S VR IR A ARV B LT CMS H AR TS Al
HRZE SRR A5 BEAR 15 BVMEMI & 34T = 5%
i S e R H AR R

3 HEFHBMEVRAE

A HSCHE T [ R & PR PSHA 2B
TR THR R S U SR P R O I 6. 1
5, FIGERE 45 04 I AH OGS 06 PSHA 25 2R iE 17
B PR AR B R () B MR A5 8 (M—R-¢) 58K
J& , PR GE H R AR B i i R e S A T R Bl ke
PEJS T T IS P AR A E B AR IS TR e S
DEC. 33X —BEHR AR 70 Ml | it i o | H PR i i g iy
FA LRI T S5 PR AN R Sl A | PSS
SN R HL o R B A EAT 2 ROV TR R T
R LA R T s T B AR ke e T AR S i i
Hbg R AT S DL | AR 22,



. 188 - MR O T Ol ok ¥ % R

5 48 %

LNETHR
PSHA 45 53
UHS 1%
_______ 3
A TET,
| | JEES |
| ¥
| |
| [Z5T02% \
U] Sacr W : (M.R) :
: | |
| | |
| —| MRe) : N3 M 75 5y :
|
| |
: WREEE ) | |
A i v (5% [ TS
: g et CMS Hiri | TR R :
| U [ I
| |
|
| e | [z ||
| | |
| |

PRl LRI

6 HEMEZSMEITNERAMEENENRE
Fig.6  Suggested procedure of recordings selection for Chinese

seismic safety evaluation work

4 %2 @

1) BT [ R 22 e PEPEAf PSHA RYZE RSB
TR PR R P bR 2E AR B R B
R 2% T2 VRS WA A 325 A W RE Y B0 5E 7R
(M-R-g) A& AARELAY TTEK , 75 B i R STk 72
FISF-E R = , S R el s 3 A0 308 HOR R 1T S
5 R AR S B AR A B e AR R .

2) A5 e PR PN AR AR A SR 1 SR A L A e
T HFE E S AR E iz A ] FS A 2% A S
TR Z F AR 1 2 UG B O 5 72 10 SR A5 R AR R
AL A E A v b A,

3) e [ AR 22 A PPN B AR SRR L A
WA NGRS R A T 4R T — B B AR
YRR IR ARG R iE S I O e, T 5 v [ B
PR AR AT .

2% ik

(1] Z/NE. TR b 2 A PPN TAR RARCEOR [ 1] 72
FHEA , 2006, 1(1): 15-24.
LI Xiaojun. Evaluation of seismic safety for engineering sites and
relevant technical problems[ J]. Technology for Earthquake Disaster
Prevention, 2006, 1(1):15-24.

[2] Z=ik. SR aic S b BARS IS v [ D], e /RIE : h

el Mo ) TR 1A BT, 2015,

LI Ling. Research and application of target spectrum in the selection
of strong motion records [ D ]. Harbin: Institute of Engineering
Mechanics, China Earthquake Administration, 2015.

[3] BOMMER J J, SCOTT S G, SARMA S K. Hazard-consistent

[

earthquakescenarios [ J ]. Soil Dynamics and Earthquake
Engineering, 2000, 31.:611-625.
[4] NAEIM F, LEW M. On the use of design spectrum compatible
timehistories [ J]. Earthquake Spectra, 1995, 11(1) ;111-127.
[5] BAKER J W. Conditional mean spectrum; tool for ground motion selection
[J]. Journal of Structural Engineering, 2011, 137(3) :322-331.
[6] NEHRP ( National Earthquake Hazards Reduction Program ).
Selecting and scaling earthquake ground motions for performing
response-history analysis [ R ]. [ S. 1.]: National Institute of
Standards and Technology, 2011.
WiBe. S HAELRAE B I 34 T 52 S S A e 2 R A R Ty v
FE[D]. dbnt. b MR R HERY BT AT, 2013.

CHEN Bo. Ground motion selection and modification methods for

17

[

performing nonlinear dynamic analysis of buildings [ D ]. Beijing:
Institute of Geophysics, China Earthquake Administration, 2013.
MCGUIRE R K. Probabilistic seismic hazard analysis and design

—
oo
R

earthquakes: closing the loop [ J]. Bulletin of the Seismological
Society ofAmerica, 1995, 85(5) :1275-1284.

ASCE/SEI7 05. Minimum design loads for buildings and other structures
[S].Reston: American Society of Civil, 2005.

r9

[l

[10] Eurocode 8. European Standard [ S ]. Brussels; European
Committee for Standardization, 2004.

[ 11]NZS. 1170.5. Structural design actions[ S]. Wellington: Standards
New Zealand, 2004.

[12]BAKER J W, CORNELL C A. A vector-valued ground motion
intensity measure consisting of spectral acceleration and epsilon
[J]. Earthquake Engineering and Structural Dynamics, 2005(34) .
1193-1217.

[13]BAKER J W, CORNELL C A. Spectral shape, epsilon and record
selection [ J]. Earthquake Engineering and Structural Dynamics,
2006(35) ; 1077-1095.

[ 14 ] i i T 7E R VR DX YT SR R ORI B g S Rk [ )] 3
ZF, 1994, 16(3) : 346-351.

GAO Mengtan. Expected magnitude and distance calculation method
for potential seismic source region[ J|. Earthquake Science, 1994,
16(3) :346-351.

(15 BARIR. i iz 2 R B BT ST [ D] 0 R 35 v [
&R LA S EWE ST, 1989,

HUO Junrong. Study on the near-field strong ground motion
attenuation relationship [ D ]. Harbin; Institute of Engineering
Mechanics, China Earthquake Administration, 1989.

[ 16 ] PR, B TEDN, L. 50 s —— MR R b R A B M DA Ff s
PEAERAEIPAG] ) ] R TR TARS) 2014, 34(4) : 101-109.
TAO Xiaxin, TAO Zhenru, SHI Lijing. Scenario earthquake-link of
probabilistic seismic hazard assessment and deterministic seismic
hazard assessment [ J ]. Journal of Earthquake Engineering and
Engineering Vibration, 2014, 34(4) . 101-109.

[17] BAKER J W, JAYARAM N. Correlation of spectral acceleration
values from NGA ground motion models [ J]. Earthquake Spectra,

(B AWER)

2008, 24(1):299-317.



