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The PSHA project sponsored by Taiwan Power Company used
Sammon’s maps to pick up representative GMPEs and calculate relative
weights. Such a procedure is for epistemic uncertainty of GMPE.
Therefore, it is necessary to perform a primary study on the synthetic
GMPEs, which are the basic data of Sammon’s map. An independent
PSHA software is also needed to perform the verification and validation
on the numerical results of TPC’s PSHA project. The cases in a PEER
report are used for the purpose of verification.

In seismic assessment of nuclear power plants (NPPs), response
spectrum is commonly used to determine the demand of seismic load.
The three NPPs in Taiwan are all located in near-fault areas and may be
subjected to ground motions with strong near-fault characteristics. The
waveform of a near-fault ground motion usually contains a long-period
velocity pulse; therefore, its response spectrum that usually has a higher
spectral value in the long-period range possesses very different spectral
shape from that in the design code. Therefore, a long-period structural
and or nonstructural component can be more vulnerable to a near-fault
earthquake. Based on the narrowband model suggested by NIST (2011),
a methodology that is able to modify a given target spectrum in order to
account for the effect of near-fault earthquake mentioned above is
introduced in this project. The method is also employed to generate the
modified response spectra for the sites of the three NPPs in Taiwan, so
the response spectra before and after modification can be compared.

In the present study, the three-dimensional Navier-Stokes equation
for turbulent flows (or the Reynolds equations with k-e turbulence
model) is applied to study the Tsunami propagation induced by

large-scale avalanches under seawater and the corresponding threat to
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the first and second nuclear power plants in Taiwan, with the focus of
the appropriateness of +6m of the tsunami water level in the design
criterion. The avalanches are considered discrete granular collection
with each granulate being capable of large deformation. The onset of
avalanches under seawater is proposed as: (a) a specific inclined surface
under seawater is carved, (b) the carved material is considered a
granular collection, which is placed in the cared space to approach the
realistic situation. The local and global wave propagations for the onset

configuration have been conducted.

In this research, a two-dimensional shallow water equations model
was used to simulate the tsunami induced by submarine landslides. The
tsunami scenario is designed to cause the runup height up to the design
value plus 6 meters for the Maanshan nuclear power plant in Taiwan. To
generate larger tsunami waves in the simulation, the thickness of the
submarine landslides increases with other parameters remaining the
same. Besides, the influence of initial accelerations was investigated.

This study reviewed the related literatures particularly specified in
ASCE 7-16 and FEMA P646 regarding the loads and the combinations
that should be properly considered when designing tsunami walls. Two
official documents issued after the Great East Japan Earthquake were
also studied and compared, specifically focusing on the design guideline
of tsunami wall.

The obtained results are summarized in the following: (1) The
global stress-deformation behavior of avalanche material in real
circumstances can more appropriately by accounted for if the material is
considered a granular collection with interactions to the surrounding sea

water. (2) The process of real avalanche under seawater can more
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appropriately be taken into account in the numerical simulations, if the
avalanche material is placed on the cavity of an inclined surface under
seawater. (3) In the context of energy equivalence and for the first and
second nuclear power plants, the wave heights and speeds of the
tsunamis induced Dby larger-scale underwater avalanches are
significantly larger than those obtained by considering avalanches as
rigid bodies or rheological fluids. (4) Increasing the volumes of
avalanches tends to enhance the wave heights and speeds of the tsunami
waves. (5) The wave heights and speeds of the tsunami waves induced
by underwater avalanches compare favorable with those resulted from
underwater earthquakes. (6) A scenario of tsunami induced by a
submarine landslide is used to investigate the sensitivity of the initial
acceleration of submarine landslide. Based on the result, the effect of the
initial acceleration is different in space. Generally, the tsunami wave
height increases with the increase of the initial acceleration of
submarine landslide, but the growth is limited. (7) In this research, the
influence of the tsunami waves induced by submarine landslides on the
Maanshan Nuclear Power Plant was investigated. Three kinds of the
submarine landslide for high potential in offshore southern Taiwan were
used. The results show the hazard is small in the present study. (8) To
consider the runup height equals 18.53 m at the Maanshan Nuclear
Power Plant, the thickness of the submarine landslides is increased. The
results show the scenario LS3 with the thickness equals 0.8 water depth
is the desired. (9) Still the two most recent documents “F# & 3% o @t /2
AEFAA R4y and “Z2R 2T R LEEORF DY 237
did not provide the load combinations as well as the weightings of each
of the tsunami loads. (10) Unlike ASCE 7-16 and FEMA P646, the two
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most recent Japan documents have both considered the scenarios of
overflow, which is not the case to be concerned when designing tsunami
wall. (11) The two most recent Japan documents did not elaborate the
impact forces caused by floating debris as ASCE 7-16 and FEMA P646
do. (12) The two most recent Japan documents gave three levels for the
design of  tsunami walls: waves plus  earthquakes,
under-designed-tsunami plus earthquakes, and over-designed-tsunami
plus earthquakes while ASCE 7-16 did not.

This research performed detailed comparison for the latest American
National Standard, ANSI/ANS-2.23-2016 (Nuclear Power Plant
Response to an Earthquake), and the latest EPRI guidelines, EPRI
Report NP-3002005284 (Guidelines for Nuclear Power Plant Response
to an Earthquake), for the response of a nuclear power plant to an
earthquake. Besides, this research also surveyed and collected the
structural health inspection related rules and regulations from JANTI’s
and IAEA’s NPP restart guidelines. The ANSI/ANS-2.2-2016 was also
studied in this reasech. The structural health examination in the restart
experience of Japan’s KKNPP has been briefly reviewed. In addition,
parametric studies with system identification algorithms for structural
health monitoring were performed, based on the data in 10-year overall
safety assessment reviews. Exisiting guidelines were analyzed to
establish the connections between results from structural health
monitoring and the guidelines for acceptance criteria to restart the NPP,
based on structural health monitoring indicators. In order to establish the

maximum allowable crack width of reinforced concrete structures in
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nuclear power plants, a comprehensive literature review was conducted.
Evaluation procedure and priority were suggested for assessing the
durability and structural performance of nuclear power related structures

and components based on the literature review.

Key words: PSHA, GMPE, Sammon’s Map, Verification and Validation,
Response Spectrum, Near-Fault Earthquake, Long-Period Velocity Pulse,
Tsunami Numerical Model, Granular Collection, Three-dimensional
Navier-Stokes Equations for Turbulent Flows, Navier-Stokes Equations
Model, Tsunami Wall, Inundation Depth, Tsunami Forces, Recursive
Least Square Identification Method, Acceptance Criteria, Parallel
Evaluation and Verifacion, Reinforced Concrete, Crack Width,

Durability, Deterioration
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]33 3 TR (KKNPP) £ s i 42.¢ 0 97 % T enib i i B
o B P ATER DN ARAR (7 47 R Rt o

PRIRZABZ 2T T RIGERFI L E 2RI

DR RRRAL G E L 2 A A SRR R -
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UF et A M B PR 0 T T R IR 2 AR R TE

MR 2 2 BRI R L R X 2
o RIT o Bla2 R R TSR E L A A LR B 2

FHALE c MAIHEHET HA G FAN 0 - BRED ¢
Btk @AY 0 A4 TR LT 0.05mm 5 ML 5 A o o
WA 4 SRR MR AG 2b T TR e
AT HEIPIES o MM AT F LA RPE 3R

Rl R ER VAGReM AL HE LR BT R
SALRPD o PRI sy R H G AR T -

i
REP ER-IS W -E UL INE R %giazﬁﬁﬁm

S\
/
=1

BT o BB T iR b PRR TR BAR T R 0 2 (5B S
PRV Leh A ZERAE  SRAEDT R - &K
<00 005MM e ¥ - G0 R A RS BT LB
S JER A RS SUR R R
PARA & LR e P REARCRREM ~F 1 E

AR AN FAERFE A A S AL & 24
XA Gl Az ATl MM RPN A PR RO RS 2
% 2 BEHRGL E L ML R B A R R

oh 2 }I}?kgﬁ‘} s BETRR R 3 Bl AP R 2 3T T AR o

ETTRS
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R EEER
My B2 RBFFAIT(PSHASSHAC-3)% 2 B 3
- “PSHA #cE % % 5%
(-) fr
PSHA i35 2 Rihfrmit B8 5 2 i 53 o
EomAANL - BIERBAN - REEE S ZES T
FRNEFRIGEY A RA G- Rk ER A frFH T RiR
(Monte Carlo Simulation)s & = j* o 5% 4 o7 PSHA 3+ & #
* Hazd5 g7 PSHA chic@ @8 & > B2 g+ e 2 | € 0%
H& K¢ #EZFIRSK rf8:2 7 V&V fa i+ ic L R € o p
#EHE2H > T ER PSHA B2 % p (75 Faw ot
e
F W~ T Ee 2142 3 (Pacific Earthquake Engineering
Research, PEER)® w a4 s> %3 - Bt d > &4 2 PSHA
BARRIE: SR B L o & I S 4R 2 (Thomas & 4,
2010)0@%#&%]&3@?]/\ SRR KGR T RE sk E 0 R B MR
4 (Thomas % 4, 2010) & % & & % - ?%] TAL R erip] R
Rt A E S ?éiﬂ TR 7 PSHA #iciE

‘3\\-

“JH-

S R o
(=) H@HoIEP
PEER 4% 2 (Thomas % 4 ,2010)% 12 % 6> H @ %) 8
frox S a bfrcE3BFHbl AAL 55 PRI H
oo b RES R R (B0 RT3 0 2 PSHA il chiic
%) o AR 0E T REFORP 20 I o WA
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£ 82~ 52 PSHA $itkcnip L BB f287 T35 % - A s 4N
o &G 14023 L EHEE; 2604567 - 9(b)dk i 3
@%ﬁﬁvi;‘ajﬁx@iﬁ; v LR Yk 4 RS £ OPSHA $ic iz
TofcE iz % 6] 8()% 8(c) ~ 9(a) ~ 10 fr 11 ¥ 4 i ArF Hht

5 2 PSHA st cnT 358 i@ f2 5 % 6] 3-9(C)fr 12 A 5| & &g o7 1=
B E o2 117 2 BRGIKES T Rfc kR &8
B30 o 5T R o122 %o Rk bl BT & R R
Z R S 7 PSHA Hraflcni uificii s % 230 £ B2 o - i
KEEN iﬁéﬂ’a‘?&,ﬁ%  EAZAR S g L F PSHA f0if chic
R A R

# % PEER ¢ 2 (Thomas ¥ 4, 2010)7= 4 1 % = £ 45 » F

LRGP E G AN L B AT REY MR RET T A
2 PSHA #icdbcnficis 2 % 224 Ao e A 7|2 Bg 7 H T30 %
Flpt AR R R S R TR EE T PSHA #E g%
oo do i B ¥ - BETHREY  F63-0C0)fr 12 R
Ao BATRAEKESSY AT ESHES 13 B
] » iz 45 PEER 4f £ (Thomas % 4, 2010)cdicie % % - Sz A3+
4 PSHA #ic & 2 % chifme B

A

FURRBEZ > RG|113-5385LEEBEE 5 Kb
4409 5054 60°chi ¥k 0 T 10011 52 R RR - ¥ E B
R R T ARSE o RERERT 4 SR SRR B R RSD
OB SR Hh s v Aac B 1-1 ror o

F ¥ GMPE @ &tk 1 % 5] 9(b)2 > # 4k % HIiE * Sadigh
4= Chang (1997) » @ % ] 9(b)i£ * Abrahamson 4= Silva (1997) -
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PE R BIEE B A A BR(PGA)E T R W S R E PGA
%0001 g% 1.0 g (&%) &A% % o PEER 3¢ 4 (Thomas
FA,2010)%73 Rl R A REE T EING6S AR
2] *+ 6.5 p¥ > Sadigh 4= Chang (1997)d # # %74 & & ¢ PGA
2. GMPE % :
INPGA =-0.624+ M —2.100In(R,,,, +€"*** %"y (1.1)
F7 OPGA Mg R HE M GE RERE R HRTETE
B2 G b eibdr o B =4 kme — 4% B2k GMPE eni 3-8 %
¥Rk A T g Ft o %Y (L1) R PGA & L Y i
A fF e g o 34 (L1) iR £ 0y B (Sadigh f- Chang,
1997) 5 4o ;a0
O pca =1.39-0.14M (1.2)
6] 4909 1 ek > H PGA Y i) 12 8% >
Opoa PR 34 (1.2) ©
% ] 9(b)iE * Abrahamson §= Silva (1997): GMPE > i J 45
%< & PGA 7 GMPE » @ ik # 0.01 £ 0.02 #) 3% 4c i# & (PSA)
:FGMPE % 24p F > a3k 2 PGA(¥ & 5 04 ) GMPE
7oAl > &2 13 E 0.01 £ ¢ PSA B~ 15 PGA - % ] 9(b)3k
B4 5 6.0 » Abrahamson §e Silva (1997) 7 GMPE 3
INPGA =1.640 +0.512x (6.0 - 6.4) + 0.4933x1+ f (HW)

1.3
+[~1.145+0.17x (6.0~ 6.4)In \[R?, +5.67 (3)

N(L3) H » HFC6.00 ¥ f B ErR 58 049335 A f(HW) 3

g i R B 9D)n T AR 0 B G Hrak 2 F] 5 0
e pEgpag Y > 2R, A0 9.28km - 10.05km 2 0 4 3 &

29



¥ b o B f(HW)=0.185 ¢ % ] 9(b)# % & GMPE =17
FE TN o

"1 GMPE 17 f£ 222 > £ F % & 8(a) ~ 8(b) ~ 8(c)fr 9(a)
£ 4 & GMPE eh7 /& 2% > T * :4(1.2) -

BRI . 0 6| L B RBC650 %6k
2~4-+8(@)-~8(b)~8(c)~9@a) ~ 9(b)+* FF R4 6.0 Z6(5~
10~ 11 BKRHE 52 6.5 B B dg s i > % 6] 6 BKRHC
REBEEFEAT B BB TR AN R A T

FRIEQST LA T > 56113 9 F5 5 gk B A
3¢ (Kiureghian §= Ang, 1977) » GMPE hR, | & 34k T 74 B A
B ENEEFEE | 10 f= 11 ® #E#* 22 Rt (Cornell,
1968) » GMPE 1R ) 5 ¥4k T B iR hEEdE -

FREREESIEULAS > 5013 9 BREXRA
bk 3L h o DERHAERIRRETERE T M > O
347 (Thomas % 4, 2010) :

L =108 (1.4)

W =10%M-21 (1.5)
AR BHAERLfEAW Y km S H iz » agl i
LIW 5 2 2B He 2 e RDETRE & cnE BT > RIRATERHEE
LI EE G PR A H EREAC B HG g 4§
FEAARANEEG > RERBACE AL BT TRRD EE G
d o LR g A B em e ARl o 6] 10 4 11 K Bk b
L2 100 km hFIp 323 2 0% 0 260010 FE2RIFER 5 S5km o
Z0| 11 BEXRBERFE ES5Kkm I 10km 2 F353 2 0% o

7"
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Fer R A e LA T 0 A0 R B S R
* % (Stationary Poisson)4 i » B & T 358 4 & L — § o b
1041l P s B E 42dp T2RHE 1 o R T3 4 4
v=0.0395; %13 9 ¥tk RRAId RHEL T oty RNk

I

£ S s =2 mmlyear kibw BihE Tiagd oo p Eap
B RAERBO S o ;8 (Thomas & 4, 2010) 5 -
Mo — 101.5M +16.05 (1'6)
P B REM E 5 dyne-cme ¥ BAEd T4 oS E D
Ffplea s o E
M, = uAd = uAsslv (1-7)

ke d i - ABRADTIEFHE s L ETEFS S
vak R (TRA) he Tiog 3 5o B R St RARECF

v

¥4 MR T > HE T4 k5

_UAS 3x10" x A, x10s  3x10* x A;S

M. 10L5M 1605 = 10L5M 1605
0

(1.8)

Xd oo A enE =5 kmPos chE =5 cmiyear o B R ARFC A
F g R S g(PDF) 3 f(M)PF > 5 (L8) B TG T 50
Befiz o

UAS 3x10% x A;s

v = (1.9)
E(M,) j " 10MM A £ (M)dM
0

Z0]13144f%5 81 95 HERE 2614 65 Heeki
A 6.0 F OS5 BERAMS B Ldplics 5 F 6] 6 BRK R B

B A G S @ % e 7 BB RN i SR B L o
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(2) ¢ BROIEERES S
A3t F e PSHA SR & 4 & B R b Ry BEfz o 4
PEER #F 2 (Thomas % 4, 2010)7 &+ & f2«3R >3- B M Fgfz - »
P dehdciE % 27 PEER hg % (£ B f2fr s PSHA ##8T 35
BB &% ) MAPHBEA R TR 4 g B AT H R T R o
A3F e PSHA #cR 4 42 Bk b R 5 @ fz > 7 &% PEER
3% 2 (Thomas % +,2010)7 <+ ¥ f2enix - B iz o 2344 0
#cid % 2 PEER ¢h% % (£ ¥ f3{r 2 PSHA 88T ol &
) MAREREARR 0 L B A F O mAEfRIE- VR o T
RREF LB R NBERE
1. %6]1
Sl 1 5P FHERKE S RE6.5 0 BT A h
BEITR -MAHM=651 3814408 (15) #REHm ©
EEBEA G o T RS I B hECEIERR G

2

B oo 734 1-20 A M = 65‘1&:’1 J-H’R 13")‘5\:(1.1)’?‘}\

(i«}

77 EHu ch PGA s 77 3|3t 4 1-20 & Bnt £ % *tise PGA »
PlEARARB T 5 05 5 M3 iedk PGA R A AZAX S 5 Hl 2 g o
B M=65F »8(1.8) T RE N EBEEF A b RehE T
a4 Fy=28528x10" » F|pt & F-p M3t £ 1-2 2 PGA thi
AgAR 504 P =1-e" =2.8487x107 - ~3-% PSHA # & ciiic

= 4L

E’.{:v‘-‘;t)’l]—r’\:r 13’m_g[_pé‘,"i'f«_PGAﬁ”-&ﬂiﬁﬁﬁﬁ}i%ﬁgo
2. &2
_"/%‘ J2 j&—‘fi];]] 1 e E‘Lﬁ,’}’g‘,ﬁ\zlﬁi 6.0 > IA“)"\‘(14)‘fr

(1.5) » ¥ =B A % (A =100km?) & ik %7 % & (A, =300 km?):h
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130 Fp BRFITER B S fodrh RN E § B R, 0 R
F oA S RLIPGAd 3B A G A AR TR 6 M = 6.0
R RT A ¥k G ¢ 4 A, =53.51kmhEA N Fi55 A
# o4y TPGA 150 M =6.0 # R4 F H R, 7 0 54 (1-1)
Fedi i d B SR FIRIT R R o L Ry, IRBA B A
Pt e o BRI M =6.0 % N(18) 0 T F Lt BB TR B
4P RnE T4 ky=1.6043x107» Flpt & a2z E47
AR5

A

-V

P=1-e "™ (1.10)
hof | PGA P o A=A > 7 ERARP F TR
(P),.. =1-e"=15915x10"7 - PEER #F % (Thomas % +, 2010)
FIM ARG L ER AR I L B R L 140 Atd or
HrEfEz»>r & 15 MipHciE e £ 143 2L R > b KA
NERAA 150 A3F PSHA fefgsr i@ #cim f27 4 16 &2
Z 1-4 4 1-5 v fats > 22 & 1-5 cndf pr R ddiiT o o pig 4 B3N
Pl A AR VR IR A 160

3. %64

Rl 4ol kb 20 wRd-E A ETE T M & 60°ig BT
B oo %N(LD)HPGA Z ok 12 « Bl 42 &> %64 ot
I F Ry feRRA G Aot E AR wived * AR
B TR N M R W 4 R DR R
(11km/sin60° =12.70 km)dfie 2% & 2 £ # #% %7k 9% & (12 km)
Lo R AL 31754km7 s kox N (1.8) 0 TR ETR B 4 B RARE
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6.0 ihiE T a4 &y =16981x107 » /2 £ AzAR K + T
(P),., =1-e" =1.6837x10"7 - PEER 4F 2 (Thomas % * , 2010):H
ABciEE %734 17 He Bn 12407 L 252 24
HBh s 22 PSHA S #iciE 8 % cnT daid o A2hF 2 H-p & 474%
W it A 18> 8 & L7 chsfpk 1240 7 2 i (1
FlZ g radieF ) (F- o B F R 2R £ oo A3 F e PSHA 8
R B ERs > A 18 FmiEmpiEis|»r 4 19, 7
wF PGA § F 0 EA2ARS T 4 # PSHA Scflls o A 7 g 1
ERAPHFLAF > H5 185 0248%  MALEEPEFL P -
4. %15
TG 5 R RG] 1280 > wp BARKAL L FELE > it
5.0 1 6.5 2 e k dy A > ted 35 (L9)RFHRHB5.0 12+ eh
bR ETOE Y Fy=40681x107 > } EF 6] 1402 2 F
PR S RF L 2k Rb] 5 2 EAEARB S LR
(P),. =1—-e" =3.9865x10" - PEER 4F % (Thomas % + , 2010):%
S#cim %7304 110> P Fp 45406 2 £ 5z H
F PEER 47 & e B f# 1o 3 00 picdic s Excel 38 8 feh ko & o
AER DI PARBCL S R EATAR T H SV (L10) g A v
AcTALEREF M H 9 A S RET Mo A AR R
B84y L PGA frdnbdp it =% 5 B (2 GMPE § B )
Fpt 0 N(LL0)h A T A Fre i B E o E AM) AL (M) e
%ﬁﬁﬁ&ﬁﬁﬁﬁﬁé&&%ﬁi—éﬁﬁ’ﬂﬂﬁﬂ’&ﬁ
B Excel 325 & 5 el B R o A B2 (4 HAIEE A e

B> A3t F 2 PSHA #c 88 cr#ic i@ f3 2 PEER 38 4 (Thomas %
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AL2010)endiciE B R BT R ) T AR R ILAPHIEA o

%] 5 ~3+3F PSHA ##8 #+&>" PEER 3r £ (Thomas % 4,
2010) P AR $438 £ 7|30 4 1-10 0 & % Ap4t3R 4 5 1.45x107" - %
4% %y 5 b PGA = 03 g thE 4z 454 % » A4 2
P=1.4% 10 > PEER # 2 (Thomas % + , 2010) £ ¥ fz 2
Pl:1.25><10 o2%¥ht PEER 32 & ¥ f327 2 2 PSHA sintii#ic i@
Zen P fide @) 1-2 #1751 (Thomas % 4, 2010) - 3 3 PEER 3R 4
L B R R Ko F BLA AT u3p 4 A PGA=0.7g
chiE Az 4548 % % &) 0 PEER 48 4 (Thomas % 4, 2010)< ¥ fz 2
P=252x10" » ¥ 52 #4152 PGA=039 2 Pd & » @ Hu
4 e PEER 3F 2 £ ¥ f227 it f2 2 v* fo1 >0 B 1-3(Thomas % 4 |
2010) » % £ B izip A Ach > R ERIT - A E S 4
% PGA=0.7g P, =254x10" » +* PEER 3¢ # (Thomas % *,
2010):1 P, =252x107" v 5 & — BL o Ap§iE £ 5 9.35x107° > i
£72 o Tt > & PEER 3£ 4 (Thomas % 4, 2010):0+ & f% 27 g¢
R 2ET 0 A3 BB 32 PEER #8 2 (Thomas % 4, 2010)+ ¥
fRedp 438 £ 355 9.35x10° M T > F L E L A Fak 5 & PGA =
0.3 g ¢ PEER 474 (Thomas % +,2010)% & 2 P, =1.25x10" % i<
%2 g o

B4 1-10 A3+ 3 & PEER 38 2 (Thomas % + , 2010)#c %8 <
Pfgagp i L 0 B x B H 455x107 0 F A ¥y 1 o
PGA=0.559 - 3%t 1 7 PEER 3£ £ (Thomas % 4, 2010)+ & %
BERE R RT R 140 Bk 1 ihE AZARS e £ 13
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e PEER 3F 4 (Thomas % %, 2010)x A 5|4 B 7 #iciE g% » W
BAj ez - BER 14> F#mE 2 #HHMAPGA=0559 P
@ t5 % B PGA(5 g 4o 0.6 g) % F 4 s > Fpt £ 1-10 2
PGA=0.55g tip §+ 35 £ ¢ +* PGA=0.5gs PGA=0.6g e4p ¢
WAL oL 5w RRB 1-4 2 PGA=0.559 P A i » 3 I8
XCD52 ~ HAZ50 4= TREES0 siiic & 5 % i 8 » & & & fifl h
%% 3% o PEER #F £ (Thomas % <, 2010)3%-% 1 &
PGA=055qQ 7 T 32 P=2.34 T A% chlc i@ & %
P=223x10°% > ¥ % % o

5. %] 6

6] 6 el kb 5ok BRFIEEFEASF > TR

50} *16.5 & % 0.25¢ PEER #F 2 (Thomas % 4, 2010)4 %
BACT dole > SR ACRAEM, =62 0 A AR L T

MR R R F A G R R S Bl xS (1.9)Aa R s RiF
T yap 2 4E L 2.3203x10%dyne-cm 5 £ w58 (1.9) 5 7240 5.0
vLb g BE TR0 4 K y=77576x10" & @ % 5] 6 2 FATAR
#x 1 2E(P),,, =1-e" =7.7276x10"° - PEER 3F 2 (Thomas %
4, 2010)= & f2en P F *UE 4 7.75x107°  #c kg T 30j2 0P Ui
% 7.74x107° > F)pt & PGA H | B > A2t % #cid f2 22 PEER 32 2
(Thomas % *, 2010)™ 4 2.89x107° ehtp §t3:8- 4 o & & PGA # <
P PR SR A 4eeF b 0 A E R Ui S & PEER
2 (Thomas % 4, 2010)- 3 57.75x107° o

% ) 6 A3+ % #icie & % ¥ PEER 4F £ (Thomas % 4, 2010):5
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EEA A A 111 B PR A 5 3a 5 A PGA=0.3g
1.50x107" o 3% 31t PEER 4F 2 1P £ & f287 £ 2 ficfl 22 v 7
*+ B 1-5(Thomas % 4 ,2010) > & 2 88 nP, & 0.39 e B A2 R
W 12 BEF oA " £ E 2P K f S f2 - PEER 2
(Thomas % 4, 2010)#-4- 5 & PGA=0.3g 1P, % 2.26x107> 14>t
A3+F n260x107" 0 B M2 A o
6. 6|7

B0l 7 Aol R b 5o e BARF - (Youngs e
Coppersmith, 1985)#7 it » - *1 5.0 + *2 6.45 > F AR 6.2
A2+ 4 PSHA #0488 chiic & % % ¥ PEER 48 2 (Thomas % 4, 2010)
AR A ST A 1120 A R RT R o
7. %68

ZH|8UE A b2 24 g7 GMPE 3t Eean7 FEai
X INPGA 2 i A B Tiof i V(L) BB X 5 N(12)
P &G Ba i AR TR R0 80 B B I 220, 00,
X0 8C P E I £30,,p0p ° % ] 8 ek 2t F PSHA fittli ficie 8 %
27 PEER 3F £ (Thomas % 4 , 2010)¢4p 3% % & w73t & 1-13 &
# 1-15> p* % 6 PEER 3R & @t i & 2 o ff e T 354 3 o

i 113 ¢ 0 6] 8a R B A APHEFLF L N H Y 3 &
PGA=0.3g1.87x107™" » pt # » PEER 4§ 2 (Thomas % * , 2010)
¥a 3 2PGA=035g et 2P TisgEiiy 5 0012
wt % GMPE 2 stz U@ »PGA L < » Biny &>
FEAC A e o A2F e PSHA #if #iciE 2 A PGA=0.35¢ FF >
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# P =160x10" &7+ A3+ & HcMenft A~ H B F > PEER 4R £ o1
L 2@ o PEER3FZ 34 3 & 2 0l P¥ciE 8 % vt e §)
1-6 #777 (Thomas % +,2010) > PEER #F 4 & & A& o #Uig Bl <hP #
Fl- &3 A210721072 & Fp mikd B 1-6 ¢ 1 PGA=03g
PP LR EHHP2Z AR o
5 8b % % %] 8¢ F] GMPE & & W& %+ "5 +20,pca 17
+30, 00 * £ (LA K PGA » i £ (%8 57 PGA & § & i
B2 HRE A3 4L Lo FIU L B M AR LA A R R R
BB NLBARBAED € TR GFHHERESL SRR §TF
7ok 1-14 4ok 1-15 enfp e £ SRR e £ LRI 2 -
8. %14]9
%) Qa & b BC AT > LRl AR 2T L M & 60%D
WA o R Ob 2% b Qa gy > kAREM & 60°IE ¥TR 0 it
GMPE ¢ (1.1)sc = 8(1.3) > # # % & 5 (L.3) 7 /& %t o % 6
9afr% i) Ob F¥» A3+ % 48 f247 PEER 47 2 (Thomas % 4 , 2010)
FIPAR L A BT A 116 fod 117 A SRR P o
9. %110
% 60 10 PR IR 5 22 100 km e % 3 Rtk Tl 6
Fa Loz [P endnt 2 20 0 H AR 2 pdi-ht 3 1047 P enfz
17f% - x3-F k8 327 PEER 3¢ £ (Thomas % 4, 2010) & #c 48 T
g enp L S 4 1-18 0 JR A E IR o
10. % &) 11
e 11 e 6| 10470 % R RR - L RRFERD FE
EE5kmeic s i S E A5km I 10km 2 B3 A5 o A3+ %
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k8222 PEER 3F £ (Thomas & 4, 2010) & £ $ic%8 T 32 P, chjp ¥
A4 1190 PSR A T F 2 fefe a1 eh PGA=0404r
PGA=0.45g > 2 2 34 2 fo3-4t 3 HPGA=0.459 - PEER
2y 13 8a 35 3 B R fRdeB 1-7 3 B 1-9 7
7 (Thomas % 4, 2010) » 7= F] ¥ B~ 10" % 10 2. ¥ cP, % B -
BAEREMNL FHMP® A3 PGA thh B LR o
PEER #F £ (Thomas % %, 2010) & = $ic g en-T 3594

at 1~
1-20 A3+ % e fER] 7120 £ 1-21 0 % 6] 10 40 11 % 5 2 R ch
RE T A X5 v=003%%" EAZAABFFAE S

(P) =1—€" =3.8730x107 « B | 2B 5.0 > 4 Abul 4t 5 8

2 R cd id BOREESEA10% 41007 ~ 107 +1507 ~ 107 + 2007 f
J102 +2502 4w 5 x X (L1) > 7 @& (P), %2 b & PGA» &
%] % 0.00386 g ~ 0.00180 g ~ 0.00103 g 4~ 0.00066 g » £ % 1-20
frd 121 ch% - {F#ciEdp 3 = i o

BLRE -1 TR 1l e R RRenY w2 o BB R
TR (AP) 2 F»HE v Ha e 1-20 2 PGA=0.159 03¢
fe 045 g PF > Bk 1 cnP Mt 2, 1943 5785 @ 4 121
A AESERY X RS o 2 F PGARB B
SRR RS L0 ﬁﬁﬁﬁimﬁﬁgﬁﬂ’*b%il
fodp 2 P AR 0 hd 121 chh R R R Y > BA
Bk i pd 1-20 HPEER 4R 2 #cm %% ¢ » p PGA=0.1g
G0 Rd BN G o ME A RE65 gmaaa_\/mw P
(1.1) » ¥ 17 PGA=0.0493g - 3 PGA Azif ' & » B o JEdE
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A 50 kme A 1 fedn 23 BEORE RAEF S ]
ko Tt 0§ PGA>0.04939 BF > Hnk 1 fodrnk 2 0P Ri% -
R AR R g A3t d gl K 4R § 2 PEER #

(o)

P
v

40



# 1-1 PEER #F 2 (Thomas % 4, 2010) 2 34t 5] % #c /& 5 % chk /R

% (] iy PSHA #i-#8 T 354 %

1 1~7 X

2 1~7 X

3 X X

4 1,2, 7 3,4,5,6
5 4,5, 6 1,2,3,7
6 4,5, 6 1,2,3,7
7 4,5, 6 1,2,3,7
8a X 1~7
8b X 1~7
8c X 1~7
%a X 1~7
9b 1,2,7 3,4,5,6
9c X X

10 X 1~-4
11 X 1~4
12 X X

% 1-2 %51 & Fh i § PGA(Thomas % 4, 2010)

Site Distance PGA for M 6.5
(km) (2
1 0 0.7717
2 10 0.3123
3 50 0.0497
4 0 0.7717
5 10 0.3123
6 0 0.7717
7 10 0.3123
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% 1-3

G 1 A R cnliciE 2 %

PGA
(9)

Site

1

2

3

4

5

6

7

0.001
0.010
0.050
0.100
0.150
0.200
0.250
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.700
0.800
0.900
1.000

2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
0.00E+00
0.00E+00
0.00E+00

2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.85E-03
2.85E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
0.00E+00
0.00E+00
0.00E+00

2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
0.00E+00
0.00E+00
0.00E+00

2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
2.85E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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Fo 1-4 %52 & Hrht #424%4 & 0L 8§32 (Thomas ¥ 4, 2010)

PGA
(9)

Site

1

2

3

4

5

6

7

0.001
0.010
0.050
0.100
0.150
0.200
0.250
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.700
0.800
0.900
1.000

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.18E-02
8.23E-03
5.23E-03
2.64E-03
3.63E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.58E-02
1.20E-02
8.64E-03
5.68E-03
3.09E-03
1.51E-03
6.08E-04
1.54E-04
2.92E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.56E-02
7.69E-03
1.60E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.58E-02
1.20E-02
8.64E-03
5.68E-03
3.09E-03
1.51E-03
6.08E-04
1.54E-04
2.92E-06
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

43



% 15 % 0] 2 A2t 4 b EfR

PGA
(9)

Site

1

2

3

4

5

6

7

0.001
0.010
0.050
0.100
0.150
0.200
0.250
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.700
0.800
0.900
1.000

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.17E-02
8.23E-03
5.23E-03
2.63E-03
3.62E-04

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

1.59E-02
1.59E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.58E-02
1.20E-02
8.64E-03
5.73E-03
3.09E-03
1.51E-03
6.08E-04
1.54E-04
2.91E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
7.75E-03
1.60E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.58E-02
1.20E-02
8.64E-03
5.73E-03
3.09E-03
1.51E-03
6.08E-04
1.54E-04
2.91E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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PGA
(9)

Site

1

2

3

4

5

6

7

0.001
0.010
0.050
0.100
0.150
0.200
0.250
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.700
0.800
0.900
1.000

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.17E-02
8.23E-03
5.23E-03
2.63E-03
3.69E-04

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

1.59E-02

1.59E-02

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.58E-02
1.20E-02
8.64E-03
5.73E-03
3.09E-03
1.51E-03
6.08E-04
1.54E-04
2.89E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
7.75E-03
1.60E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.58E-02
1.20E-02
8.64E-03
5.73E-03
3.09E-03
1.51E-03
6.08E-04
1.54E-04
2. 89E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
1.59E-02
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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% 1-7 20| 4 chPEER £ 5| £ & 2 % (Thomas % 4, 2010)

PGA Site
(9) 1* 2% 3 4 5 6 7*

0.001 1.68E-02 1.68E-02 1.68E-02 1.68E-02 1.68E-02 1.68E-02 1.68E-02
0.010 1.68E-02 1.68E-02 1.68E-02 1.68E-02 1.68E-02 1.68E-02 1.68E-02
0.050 1.68E-02 1.68E-02  ---  1.68E-02 1.68E-02 1.68E-02 1.68E-02
0.100 1.68E-02 1.68E-02  ---  1.68E-02 1.68E-02 1.68E-02 1.68E-02
0.150 1.68E-02 1.68E-02  ---  1.68E-02 1.23E-02 1.68E-02 1.68E-02
0.200 1.68E-02 1.68E-02  ---  1.68E-02 5.22E-03 1.68E-02 1.64E-02
0.250 1.68E-02 1.68E-02  ---  1.57E-02 4.75E-04 1.57E-02 4.17E-03
0.300 1.68E-02 0.00E+00  ---  1.18E-02  --  1.18E-02 0.00E+00
0.350 1.68E-02 0.00E+00  ---  8.42E-03  --  8.40E-03 0.00E+00
0.400 1.37E-02 0.00E+00  ---  511E-03 -~  5.09E-03 0.00E+00
0.450 1.01E-02 0.00E+00  ---  2.88E-03  ---  2.86E-03 0.00E+00
0.500 7.03E-03 0.00E+00  ---  1.50E-03  --- - 0.00E+00
0550 4.37E-03 0.00E+00  ---  6.44E-04 - - 0.00E+00
0.600 2.00E-03 0.00E+00  ---  1.75E-04 - - 0.00E+00
0.700  ---

0.800  ---

0.900  ---

1.000  ---

* PEER #F 2 #& & £ ¥ {3
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PGA
(9)

Site

1

2

3

4

5

6

7

0.001
0.010
0.050
0.100
0.150
0.200
0.250
0.300
0.350
0.400
0.450
0.500
0.550
0.600
0.700
0.800
0.900
1.000

1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.36E-02
1.01E-02
7.02E-03
4.37E-03
2.00E-03

1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

1.68E-02

1.68E-02

0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.57E-02
1.18E-02
8.42E-03
5.09E-03
2.87E-03
1.47E-03
6.26E-04
1.62E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.24E-02
5.25E-03
5.19E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.57E-02
1.18E-02
8.42E-03
5.09E-03
2.87E-03
1.47E-03
6.26E-04
1.62E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.68E-02
1.64E-02
4.17E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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% 19 R 6] 4 A3 H oM BCE iR RO i AP SR A

PGA Site
(9) 1 2 3 4 5 6 7
0.001 9.27E-15 9.27E-15 9.27E-15 9.27E-15 9.27E-15 9.27E-15 9.27E-15
0.010 9.27E-15 9.27E-15 9.27E-15 9.27E-15 9.27E-15 9.27E-15 9.27E-15
0.050 9.27E-15 9.27E-15 - 9.27E-15 9.27E-15 9.27E-15 9.27E-15
0.100 9.27E-15 9.27E-15 —--  9.27E-15 9.27E-15 9.27E-15 9.27E-15
0.150 9.27E-15 9.27E-15 —--  9.27E-15 6.35E-06 9.27E-15 9.27E-15
0.200 9.27E-15 9.27E-15 —--  9.27E-15 8.03E-06 9.27E-15 3.01E-04
0.250 9.27E-15 9.27E-15 —--  3.71E-06 8.12E-05 3.71E-06 1.27E-04
0.300 9.27E-15 - 1.10E-05 - 1.10E-05
0.350 9.27E-15 - 1.89E-05 - 1.89E-05
0.400 5.55E-04 - 1.87E-05 - 1.87E-05
0.450 7.56E-04 - 2.35E-05 - 2.35E-05
0.500 6.73E-04 —--  5.42E-05 - 5.42E-05
0.550 7.88E-04 —--  4.70E-05 - 4.70E-05
0.600 2.48E-03 —--  4.60E-05 - 4.60E-05
0.700  ---
0.800  ---
0.900  ---
1.000  ---
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#1-10 5|5 22 F SR BB R4 R PEER 3R & crp ¥38 £

PGA Site

(9) 1 2 3 4* o5* 6* 7
0.001 3.39E-03 3.39E-03 3.39E-03 8.90E-04 8.90E-04 8.90E-04 3.39E-03
0.010 3.39E-03 3.39E-03 3.39E-03 8.90E-04 8.90E-04 8.90E-04 3.39E-03
0.050 3.39E-03 3.39E-03 --- 6.03E-04 6.14E-04 6.03E-04 3.39E-03
0.100 2.18E-03 7.37E-03 --- 9.23E-04 1.44E-03 9.23E-04 7.37E-03
0.150 7.22E-03 6.99E-03 --- 6.58E-04 8.90E-04 6.58E-04 6.99E-03
0.200 1.89E-02 3.02E-04 --- 1.48E-03 1.27E-03 1.48E-03 3.02E-04
0.250 9.28E-03 2.96E-03 --- 9.99E-04 4.99E-03 9.99E-04 2.96E-03
0.300 3.02E-03 1.69E-02 --- 3.49E-04 1.45E-01 3.49E-04 1.69E-02
0.350 1.22E-02 --- --- 1.93E-03 --- 1.93E-03 ---
0.400 2.01E-02 --- --- 2.09E-03 --- 2.09E-03 ---
0.450 2.16E-02 --- --- 2.45E-03 --- 2.45E-03 ---
0.500 2.19E-02 --- --- 4.21E-03 --- 4.21E-03 ---
0.550 4.55E-02 --- --- 4.35E-03 --- 4.35E-03 ---
0.600 3.13E-02 --- --- 5.85E-03 --- 5.85E-03 ---
0.700 9.61E-03 --- --- 9.35E-03 --- 9.35E-03 ---
0.800 --- --- --- --- --- --- ---
0.900 --- --- --- --- --- --- ---
1.000 --- --- --- --- --- --- ---

* PEER #F 2 #& & £ ¥ {3
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2 1-11 %606 A4 BB B 24> PEER SR 2 chip 3£

PGA Site

(9) 1 2 3 4* o5* 6* 7
0.001 1.61E-03 1.61E-03 1.61E-03 2.90E-03 2.90E-03 2.90E-03 1.61E-03
0.010 1.61E-03 1.61E-03 1.61E-03 2.90E-03 2.90E-03 2.90E-03 1.61E-03
0.050 1.61E-03 1.61E-03 --- 2.90E-03 2.90E-03 2.90E-03 1.61E-03
0.100 1.61E-03 1.61E-03 --- 2.03E-03 2.23E-03 2.03E-03 1.61E-03
0.150 1.61E-03 1.85E-03 --- 2.28E-03 3.16E-03 2.28E-03 1.85E-03
0.200 5.70E-04 1.27E-03 --- 2.85E-03 4.12E-03 2.85E-03 1.27E-03
0.250 1.11E-03 6.22E-04 --- 2.15E-03 4.39E-03 2.15E-03 6.22E-04
0.300 2.56E-03 3.41E-02 --- 3.39E-03 1.75E-01 3.39E-03 3.41E-02
0.350 1.08E-03 --- --- 1.44E-01 --- 1.44E-01 ---
0.400 2.54E-03 --- --- 2.73E-03 --- 2.73E-03 ---
0.450 7.48E-03 --- --- 2.01E-01 --- 2.01E-01 ---
0.500 1.06E-02 --- --- 3.68E-03 --- 3.68E-03 ---
0.550 --- --- --- 2.67/E-01 --- 2.67/E-01 ---
0.600 --- --- --- 6.31E-03 --- 6.31E-03 ---
0.700 --- --- --- 5.29E-03 --- 5.29E-03 ---
0.800 --- --- --- --- --- --- ---
0.900 --- --- --- --- --- --- ---
1.000 --- --- --- --- --- --- ---

* PEER #F 2 #& & £ ¥ {3
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PGA Site

(9) 1 2 3 4* o5* 6* 7
0.001 6.96E-04 6.96E-04 6.96E-04 1.68E-02 1.68E-02 1.68E-02 6.96E-04
0.010 6.96E-04 6.96E-04 6.96E-04 1.68E-02 1.68E-02 1.68E-02 6.96E-04
0.050 6.96E-04 6.96E-04 --- 1.57E-02 1.03E-02 1.57E-02 6.96E-04
0.100 1.32E-03 7.56E-03 --- 9.57E-03 1.25E-02 9.57E-03 7.56E-03
0.150 8.98E-04 2.54E-03 --- 1.25E-02 1.22E-02 1.25E-02 2.54E-03
0.200 1.56E-03 3.52E-03 --- 1.22E-02 1.26E-02 1.22E-02 3.52E-03
0.250 4.91E-03 1.91E-02 --- 1.30E-02 1.29E-02 1.30E-02 1.91E-02
0.300 1.24E-03 --- --- 1.24E-02 3.56E-02 1.24E-02 ---
0.350 2.92E-04 --- --- 1.34E-02 --- 1.34E-02 ---
0.400 4.14E-03 --- --- 1.31E-02 --- 1.31E-02 ---
0.450 6.66E-04 --- --- 1.35E-02 --- 1.35E-02 ---
0.500 4.93E-03 --- --- 1.34E-02 --- 1.34E-02 ---
0.550 4.75E-03 --- --- 1.10E-02 --- 1.10E-02 ---
0.600 8.00E-03 --- --- 1.54E-02 --- 1.54E-02 ---
0.700 2.07E-02 --- --- 8.99E-03 --- 8.99E-03 ---
0.800 --- --- --- --- --- --- ---
0.900 --- --- --- --- --- --- ---
1.000 --- --- --- --- --- --- ---

* PEER #F 2 #& & £ ¥ {3
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7 1-13 %6 8a A3+ 4 HA B @ 33> PEER 3R 2 cfp $138 4

PGA Site
(9) 1 2 3 4 5 6 7
0.001 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04
0.010 9.13E-04 9.13E-04 3.28E-03 9.13E-04 9.12E-04 9.13E-04 9.13E-04
0.050 8.61E-04 2.90E-03 1.13E-02 2.19E-04 4.28E-03 2.19E-04 2.90E-03
0.100 3.00E-03 3.00E-03 1.60E-02 3.95E-03 2.10E-03 3.95E-03 3.00E-03
0.150 6.03E-03 4.85E-03 1.21E-02 4.35E-04 1.12E-03 7.58E-03 4.85E-03
0.200 4.50E-03 5.78E-03 3.18E-02 1.99E-03 1.52E-03 1.99E-03 5.78E-03
0.250 2.71E-04 5.36E-03 2.83E-02 6.66E-03 2.86E-03 3.08E-03 5.36E-03
0.300 3.67E-03 7.79E-03 1.87E-01 4.26E-04 4.55E-03 7.67E-04 7.79E-03
0.350 7.08E-03 7.95E-04  ---  1.03E-03 1.56E-02 4.44E-04 7.95E-04
0.400 6.86E-03 7.41E-04 -  3.92E-03 1.40E-02 2.11E-03 7.41E-04
0.450 2.89E-03 2.43E-03 -  4.76E-03 2.01E-02 7.07E-03 2.43E-03
0.500 1.43E-03 6.41E-04  ---  1.28E-03 1.33E-02 4.13E-03 6.41E-04
0.550 5.96E-03 1.08E-02  ---  2.67E-03 2.54E-02 8.59E-04 1.08E-02
0.600 1.10E-02 8.31E-03  ---  3.89E-03 2.65E-02 4.78E-04 8.31E-03
0.700 9.47E-03 1.15E-03  ---  1.18E-02 2.63E-02 5.24E-03 1.15E-03
0.800 1.08E-02 6.81E-03  ---  1.10E-02 3.21E-02 8.05E-03 6.81E-03
0.900 1.03E-02 4.31E-03  ---  1.39E-02 3.23E-02 9.54E-03 4.31E-03
1.000 2.15E-02 9.70E-03  ---  1.14E-02 3.41E-02 7.08E-03 9.70E-03
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% 1-14 %) 8b » 3+ F S #c B 244> PEER 37 & chfp $435- 4

PGA Site
(9) 1 2 3 4 5 6 7
0.001 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04
0.010 9.13E-04 9.13E-04 1.37E-02 9.13E-04 9.13E-04 9.13E-04 9.13E-04
0.050 9.13E-04 9.13E-04 6.78E-03 9.13E-04 6.07E-03 9.13E-04 9.13E-04
0.100 9.13E-04 1.85E-02  ---  1.11E-02 1.81E-02 1.11E-02 1.85E-02
0.150 1.13E-02 1.93E-02  ---  2.02E-02 1.53E-02 2.02E-02 1.93E-02
0.200 1.71E-02 1.16E-02  ---  1.85E-02 1.23E-02 1.85E-02 1.16E-02
0.250 1.93E-02 2.09E-02  ---  1.35E-02 1.29E-02 1.35E-02 2.09E-02
0.300 2.03E-02 1.33E-02  ---  1.51E-02 1.27E-02 1.64E-02 1.33E-02
0.350 2.41E-02 1.54E-02 -  2.37E-02 8.42E-03 2.53E-02 1.54E-02
0.400 2.19E-02 1.57E-02  ---  1.87E-02 8.77E-03 2.26E-02 1.57E-02
0.450 1.89E-02 2.20E-02  ---  1.42E-02 4.18E-04 2.65E-02 2.20E-02
0.500 1.49E-02  --- - 188E-02  ---  220E-02  ---
0.550 2.04E-02  --- - 221E-02 -  2.62E-02  ---
0.600 1.52E-02  --- - 143E-02 -  194E-02  ---
0.700 1.10E-02  --- - 152E-02 -  239E-02  ---
0.800 1.49E-02  --- - 6.27E-03 -  223E-02 -
0.900 1.82E-02  --- - 292E-03 -  179E-02 -
1.000 1.27E-02  --- - 235E-03 ---  B.76E-03  ---
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7 1-15 %6 8c A3+ 4 HA B @ 3% > PEER 3R 2 cfp ¥138 4

PGA Site
(9) 1 2 3 4 5 6 7
0.001 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04 9.13E-04
0.010 9.13E-04 9.13E-04 1.96E-03 9.13E-04 9.13E-04 9.13E-04 9.13E-04
0.050 9.13E-04 1.57E-03 9.13E-03 4.16E-04 2.98E-03 4.16E-04 1.57E-03
0.100 1.79E-03 1.78E-03 1.32E-02 2.66E-03 3.01E-03 2.66E-03 1.78E-03
0.150 4.74E-03 3.96E-03 3.79E-02 1.61E-03 1.24E-04 1.61E-03 3.96E-03
0.200 3.27E-03 4.39E-03  ---  2.92E-03 2.88E-03 2.92E-03 4.39E-03
0.250 8.40E-04 4.49E-03  ---  6.07E-03 2.57E-03 3.68E-03 4.49E-03
0.300 4.61E-03 5.49E-03  ---  1.49E-03 2.54E-03 8.95E-04 5.49E-03
0.350 6.38E-03 1.87E-03  ---  1.50E-03 2.24E-03 3.28E-05 1.87E-03
0.400 5.41E-03 1.18E-03  ---  3.35E-03 5.93E-03 1.53E-03 1.18E-03
0.450 2.94E-03 8.65E-04  ---  4.83E-03 2.97E-03 7.14E-03 8.65E-04
0.500 1.04E-03 4.59E-04  ---  6.78E-04 2.77E-03 3.54E-03 4.59E-04
0.550 3.55E-03 2.39E-03  ---  5.55E-04 3.62E-03 3.00E-03 2.39E-03
0.600 3.11E-03 3.31E-03  ---  1.94E-03 6.14E-03 1.94E-03 3.31E-03
0.700 4.57E-03 2.67E-03  ---  1.04E-02 9.27E-03 3.71E-03 2.67E-03
0.800 5.06E-03 1.10E-02  ---  9.24E-03 1.16E-02 4.09E-03 1.10E-02
0.900 3.36E-03  --- - 1.12E-02  --  420E-03  ---
1.000 6.00E-03  --- - 1.08E-02 --  6.22E-03  ---
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7 1-16 %6 9a A3+ 4 SR B @ 3% > PEER 3R 2 cfp ¥138 4

PGA Site

(9) 1 2 3 4 5 6 7
0.001 3.71E-03 3.71E-03 3.71E-03 3.71E-03 3.71E-03 3.71E-03 3.71E-03
0.010 3.71E-03 3.71E-03 1.26E-05 3.71E-03 3.71E-03 3.71E-03 3.71E-03
0.050 3.71E-03 2.22E-03 1.29E-03 2.15E-03 2.14E-04 2.15E-03 5.97E-04
0.100 1.86E-04 6.17E-03 1.07E-02 2.20E-03 5.62E-03 2.20E-03 2.85E-03
0.150 2.60E-04 4.62E-03 1.58E-02 2.98E-03 2.04E-04 2.98E-03 7.71E-03
0.200 1.47E-03 1.92E-03 2.41E-02 2.17E-03 5.52E-03 2.17E-03 3.86E-04
0.250 8.90E-04 6.57E-03  ---  3.75E-03 7.01E-03 3.75E-03 2.83E-03
0.300 3.07E-03 3.79E-03  ---  2.53E-03 5.31E-03 2.53E-03 3.53E-03
0.350 2.62E-03 9.88E-03  ---  2.08E-03 1.98E-03 4.46E-03 3.45E-03
0.400 1.01E-03 2.45E-03  ---  4.93E-03 2.02E-03 6.38E-03 5.58E-03
0.450 1.74E-03 1.09E-03  ---  5.55E-03 5.70E-03 7.31E-03 6.40E-03
0.500 6.06E-04 3.21E-04  ---  6.85E-03 3.05E-03 9.02E-03 2.03E-03
0.550 2.28E-03 8.24E-03  ---  7.34E-03 1.34E-03 9.99E-03 5.68E-03
0.600 5.84E-03 1.25E-02  ---  6.11E-03 6.38E-03 9.87E-03 3.34E-03
0.700 1.28E-03 5.87E-03  ---  3.94E-03 1.15E-02 7.77E-04 3.28E-03
0.800 7.88E-03 1.81E-02  ---  5.37E-04 1.53E-02 5.37E-04 6.18E-03
0.900 4.10E-03 7.34E-03  ---  9.23E-03 1.73E-02 5.20E-03 1.10E-02
1.000 9.43E-04 1.55E-02  ---  4.49E-03 2.05E-02 6.07E-05 2.45E-04
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% 1-17 %5 9b » 3+ F $r i BB 244> PEER 37 £ chfp $435- 4

PGA Site
(9) 1* 2% 3 4 5 6 7*
0.001 2.22E-03 2.22E-03 3.71E-03 3.71E-03 3.71E-03 3.71E-03 2.22E-03
0.010 2.22E-03 2.22E-03 3.71E-03 3.71E-03 3.71E-03 3.71E-03 2.22E-03
0.050 2.22E-03 2.22E-03 3.71E-03 3.71E-03 3.71E-03 3.71E-03 2.22E-03
0.100 2.22E-03 2.22E-03  ---  3.71E-03 3.71E-03 3.71E-03 2.22E-03
0.150 2.22E-03 2.22E-03  ---  3.71E-03 3.71E-03 3.71E-03 2.22E-03
0.200 2.22E-03 2.22E-03  ---  3.71E-03 1.75E-03 3.71E-03 2.22E-03
0.250 2.22E-03 2.22E-03  ---  3.71E-03 1.09E-02 3.71E-03 2.22E-03
0.300 2.22E-03 2.22E-03  ---  9.85E-04 2.13E-02 9.85E-04 2.98E-04
0.350 2.22E-03 2.22E-03 -~  6.66E-03  ---  1.94E-04 3.16E-03
0.400 2.22E-03 2.22E-03  ---  1.44E-02 -~  144E-02 -
0.450 2.22E-03 2.22E-03  ---  141E-02 -~  173E-02 -
0.500 2.22E-03  --- - 194E-05  ---  3.83E-03  ---
0.550 1.31E-03  --- - 7.13E-03 ---  8.50E-03  ---
0.600 2.59E-03  --- - 102E-03  ---  841E-03  ---
0.700 2.55E-03  --- - 211E-02 -  T7.32E-03  ---
0.800 4.89E-03  --- - 3.94E-02 -  223E-02 -
0.900  ---
1.000 -

* PEER #F 2 #& & £ ¥ {3
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% 1-18 % 5 10 ~ 3+ 5 fr M B f3 4 & >° PEER 37 & chfp $435- 4

Site

1 2 3 4
0.001 7.76E-04 7.76E-04 7.76E-04 2.14E-03
0.010  4.56E-03 2.38E-04 5.14E-03 7.15E-03
0.050 5.03E-03 1.67E-03 3.93E-03 1.91E-03
0.100 5.57E-03 4.49E-03 1.30E-03 4.22E-02
0.150  1.55E-03 1.55E-03 7.40E-03
0.200  3.49E-03 3.49E-03 4.13E-03
0.250  1.00E-02 1.00E-02 2.08E-02
0.300  2.28E-02 2.28E-02 1.88E-02
0.350  5.36E-03 3.51E-03 4.87E-03
0.400  3.14E-02 3.14E-02 3.41E-02
0.450
0.500

PGA (9)
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% 1-19 % b 11 A3 35 $oM BB f3 44> PEER 48 2 chip #4354

Site
PeA @) 1 2 3 4
0.001 7.76E-04 7.76E-04 7.76E-04 4.85E-03
0.010  5.43E-03 9.92E-04 5.21E-03 2.81E-05
0.050  2.19E-03 2.19E-03 3.24E-03 1.71E-02
0.100  7.25E-03 6.00E-03 9.90E-04 2.15E-02
0.150 5.08E-03 9.16E-03 1.68E-03
0.200  7.38E-03 6.02E-03 1.01E-02
0.250  1.65E-02 7.63E-03 1.19E-03
0.300  8.75E-02 9.87E-02 1.96E-02
0.350  7.40E-02 6.69E-02 2.80E-02
0.400 1.52E-01 8.85E-02 8.55E-02
0.450  4.36E-01 4.43E-01 3.60E-01
0.500
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% 1-20 % %] 11 e0 PEER 2§ 2 #ic %8 L #3542 (Thomas % * , 2010)

Site
PeA @) 1 2 3 4
0.001  3.87E-02 3.87E-02 3.87E-02 3.84E-02
0.010  2.18E-02 1.81E-02 9.27E-03 5.33E-03
0.050  2.83E-03 2.83E-03 1.32E-03 1.18E-04
0.100  7.91E-04 7.90E-04 3.79E-04 1.24E-06
0.150  2.43E-04 2.44E-04 1.18E-04
0.200  7.33E-05 7.32E-05 3.60E-05
0.250  2.23E-05 2.21E-05 1.08E-05
0.300 6.42E-06 6.50E-06 2.95E-06
0.350  1.31E-06 1.30E-06 6.18E-07
0.400  1.72E-07 1.60E-07 7.92E-08
0.450  3.05E-09 3.09E-09 1.34E-09
0.500
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%121 % ) 11 A2+ & iR dic B 13

Site

PeA @) 1 2 3 4

0.001  3.87E-02 3.87E-02 3.87E-02 3.82E-02
0.010 2.17E-02 1.81E-02 9.32E-03 5.33E-03
0.050 2.82E-03 2.82E-03 1.32E-03 1.16E-04
0.100  7.85E-04 7.85E-04 3.79E-04 1.21E-06
0.150  2.42E-04 2.42E-04 1.18E-04 0.00E+00
0.200  7.28E-05 7.28E-05 3.56E-05 0.00E+00
0.250  2.19E-05 2.19E-05 1.08E-05 0.00E+00
0.300 5.86E-06 5.86E-06 2.89E-06 0.00E+00
0.350  1.21E-06 1.21E-06 6.01E-07 0.00E+00
0.400  1.46E-07 1.46E-07 7.24E-08 0.00E+00
0.450  1.72E-09 1.72E-09 8.57E-10 0.00E+00
0.500  0.00E+00 0.00E+00 0.00E+00 0.00E+00
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AR B R e R AT RV RE RS
x

sits

£ o

Al PSHA ¢ > F 3 * #ciE GMPE » BR 3 Jp$tfE &

-
=

oS BAT R R o Aot (T A Bioa L o W
s S SN o I R RR e T R
225§ GMPE 7 1158 o B3 B4 ¢ o gt 3

e
B

4
3

FARTA AP R R AREPSHA Y 3 0 e 5 ki
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2 GMPE snwwis 2 gt > 2 722 A X+ 7 B SSHAC-3
PSHA hg 1% A€ 32 AR I PG A mBp L e
A

(= ) Candidate GMPE

R Bl BT CHEFTLFTA 27 L7 R
PSHA > iz4i Zihina I > 2 GMPE % A % Z #f > T3 %2 2k
(Crustal Source) ~ &2 # & % & /& (Subduction Interface Source)
o F 7 B & Jh(Subduction Intraslab Source) ot & =x
g RIEHE Y 0 AL TRE RIrERE TR L E T B
mAeR H S oiE e & o GMPE ki * iz £ GMPE(Candidate
GMPE) © izdt e £ cn GMPE B~% 7 R ~ ¢ 7 | K iRenig b
TR AR RIAAE Y Y s BT H S B N e
foo A BATE R R B TORE > £ATR P E A R
H bR ® X o FG A E S 5 GMPE > FriziE GMPE -

Uk B RIRGE B -"—”ﬁ 9 i¥iziE GMPE - ¥ ASKl4adj ~
CBl4adj ~ CY14adj ~ 114adj ~ PLCC17 ~ Chaol7 ~ BSSAl4adj -
ASB14adj 4 Bil7 » # 6 %1% ¥ GMPE rEdt %8s Ry "
ok d ek B A G chicREESE S 18 3 i 1318 GMPE enpEd 23
R > THH T ETE RN G KT B L DBRIER

iz GMPE e9p gt 2 4 X gy & TR E » N & ixE
GMPE 3t Eeh% R 2> 7 THIERFIR @ d Tt s g 2
A G By o TRt 0 X Lo BB R R R BBk
ABRPLW AN MBI A T 0 S0

7 FE

P}

_J_[—_Lalri‘;f
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SRR SATY 2P PSHA o a4 E S Rk

PV, =760m/s ; & 47k chEimAHd 503 700 4 13 @
EoRAETE e STk SRR 501 8007 19 BiE; Ry

d 1km % 200km:$ 32 B & Ryyp =Ry +2Z2r * 8 7 Zop &
YTEARBRHAe I A bimd-E JEH - R T ERHE G B oo
(=) Common Form GMPE

iz GMPE § % [p chdn#icq;t » 5 o3 mafhand £

AL R R 4

B HE - R RS RL RS
GMPE(Common Form GMPE) o m ¥ & 2 o™ 4 3-nt 5 &) » 4
£t- A% GMPE 3

0,(M,-M_)+6,(M-M_) M<M,

InS, =6,+:6,(M -M,,) M61§M<M
6,(M -M,,) M>M,
+[6, +6,(M =5)]In\RZ 0 + 67 —G7R. o
+092TOR +010FREV +611FNM (21)

;9¢ > S, 53 F &4k & (Spectral Response Acceleration) ;5 i %7

ik, =1 Ky =0 2%k ok, =1 R =0-

B 0E ?’Pmn—sa>0 . oIns, <04=g,>0 -
oM OR

AR =
S, ¥tz ¥ F 18 % > = 0~0.01-0.020.03~0.05 - 0.075 ~
01+015+02+025-03-04-05-075~1-15-243 4 -
51% iz GMPE & 2 eh% Loy folicdy » S8R fFAdr ¥ i
82111 B R E(0, 1 0,)2 ¢ B R et o

(=) Synthetic GMPE
IZ:}%\}\(Z Denll B a2 ¥ & ‘fp%ﬁﬂﬁ'{,ﬂ;ﬁi T ORES A )
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N Gle B R rN(21) ) TR L & g GMPE
(Synthetic GMPE) » A& iT A=k ch1 iv § Rt € ff4F7° > &
PP 3 2000 x4 & = GMPE - i& 2000 s g % & = «-v GMPE
NEA R - A7V s GMPE et 2 sE 2 A i 0 A iR R
GMPE tr&-2L5 2000 % 58 » PSHA edy 7 8289 2 53 - ¥
P PGS 2000 EREES & = GMPE éiE 2 ¢ 8 iF GMPE > T
ZEHEE > %> GMPE shép gk o
(T ) Representative GMPE

2000 iE%E ¥ & 2 H GMPE 2 £ 8] % AR I N Q2D hia ks £
A0 2o g~ R e chddicle o doRc{raEdE ¥ > 2000 @ S, ¢
B BARR S § £ B o Ft > GMPE vl 3 e A i §
S SEG M LT R AL FHT RS SR
o wERHIRE R AT REG FRORBEAT S 5
o g R AT REBESFEITIEE - T b EATARY
FE A B F PRl & o #2858 (2.1) 8 2000 B S, o
iF 2000 B S, 4> 11 smenthdics £ 0 Bohp (3 i 11 Mg 4 &
v LR AT AT %%’EJJ Sammon’s Map #= %1% 4 iE
3 BBREGR A G IR

R 7 17 ¢ o 2000 B S, #icdy - B4 FlRE4E
2o THAE LT BRE LI NEBRITE BB 2 E ahilkdy
“TH BN & & GMPE s f % % 4 42 GMPE (Representative
GMPE) o £% 11 & % & ) By B cfod it 2w e B > 3158 17
i &M GMPE cjpfHHEE > B¢ = = GMPE & gheniv & o
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() Common Form GMPE #~ % & %

gd LSBT 2P fRREF BRI Y P et s BT
"1 & & GMPE {r % & 1 GMPE e & M4 B T4 > g ig 7
A teBk o Uk BBERL G RBE 17 BRI OEH LS
GMPE:> ® B #ic7| > 4 2-1 % Iﬁﬁ’fii&ﬁ 2000 5> "g % & = GMPE
B ¥ 7 % B8 Sammon’s Map 0% 32 3] 4 fr it & & GMPE
HEL -

9 0.02 #) s &+ GMPE i #ick > (2082 i) > 43
BEANRLD)AME <M, 8 FIRG 49057 0% B iE 25 1t 5
5235% T4 B 17 R A B GMPE® 7 5 7 & LM <M,
e GMPE -

EF I 002 £ 2082 ik & £ GMPE & {7 54 (2-1)

alnS Ofralns
oM

<Ot &> #IRF 387 % R o dicik

rup

204 BT % REERR SlE 2 A B4e Bl 2-1 fo ] 2-2 #T o
EEHH A 2033 5% & My <M, if i g s £ & GMPE

% % Sammon ] - 7 ** B] 2-3 - Sammon Bl :* & AR5 A

FHRTARC > F2-3F 52 - a7 AR ¢ L RBE ¥ Bk

FH -
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% 2-1 » B R hags & = GMPE

¥ () St & = GMPE i #c
0.01 2087
0.02 2082
0.03 2282
0.05 2458
0.075 2406

0.1 2217
0.15 2862
0.2 3514
0.25 3049
0.3 3213
0.4 3451
0.5 3718
0.75 3829

1 3862
1.5 3753

2 2739

3 2543
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101 1 | 1 1 1 L L 10

rup

100 . T T T T 0
5 5.5 6 6.5 7 7.5 8 8.5 9
Magnitude

B 2-1 S48 & & GMPE # # & 2403 S0 dicif 2 enp ficfe a

101 - : ' ' ' ' 10
8
6
o
=
4
2
100 T T T 0
8 8.2 8.4 8.6 8.8 9

Magnitude

Bl 2-2 "4 & = GMPE 7 {# & (B3R S Bcif 2 enip ficfo s &
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1.5

05

A5

-2

Bl 2-3 =

f2 Sammon ]
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ST RITUTR L P RS BREAE D 2
(-) EWE RA2ZFLEEL R
1 T8k R 2§51
IR - LGEB)RA 0 TEAE BAL G E YR N
(pulse-like) s £ 3¢ & Frpe » H (b o & 2 gk ~ 2 3% R PR
ro B 3-1 A w v S e BRsEA B RRIIT BB AR D
Hoitdeig R F ¥ (p sk 2003)- H ¢ v w BRAEF-

B2 RA D BVPRESFR O IBEAALF BREE TR

\"“‘

W R EER - MBS RR L MR RN LG
BB AR RE R Y B REF A LBRGE )T
ﬁgﬁ%*ﬁﬁﬁﬁ°@i’@ﬁﬁﬁﬁﬁi%@é“g’@
3282 33 Auli A e TR ERPRAL HERFR
Bl o v B 3223374 ARI322TEERAFR Kf
BAEMEL D E 3 SO0 EA A2 R S om Bl 3-3 2 1%
R ? PIE - R o

—HA T TR RARIEAE S 2 T S Sdg e
(directivity effect) ~ i # > & (fling step) 2 _t 4 >z jg(hanging wall
effect) # o @ & "% e (282 4 o 20§ B BH o #73) 4 o x
o2 = FIRI Tk A e Mo § UK SRR ¢ E T g
HREA D G ARG (RL)TALZ BRAEWE &R TE S 2
RARFEIARER - BHFLF - & ARAF 25 TE D
£iFHp 2 i R B] 3-4 L T8 R4 2 i R RI(Kalkan #
2006) » fif R VUM EBERI|ZAE NG A T2 Fd
e r g rraldz > @ At SO AR L ETR &2 e (fault
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normal)z. B » AW REL 2 B s BU R A b LE 2 2w
4o @] 3-5 #7or (Baker 2007) » B¢ % 55 BRI | dp v 2T 1T 4T
Bk 2 BlEE BRI o
2. WA RALRIFEI 2 AT
BT RAAAMA L 20 0 F AN AL T n
RAEZT LG wifdp e G2 %A R o P 9§30 4om 1 2
L A T o 3T ET R BAE - SRR AT ERENEE o @
N /,}-‘H‘ ¥ e gg > 5V 5 Baker 22 Shahi (2007, 2014) %73 3% 2.
FE O P ARRY LRI H T RAZ Ry o HE A
LR EHETR TR RAEF A B FENER
"% ibr(extracted pulse) » § T A A& R4 (residual) - 3o 6 2 HRB-
RAFERZREPFRAZ G R EFEH(T) N T AL o
(1) -] # 4 5% (wavelet analysis)
g A AT E I H R i R R iR T A S Bk & T
BL2 A Bk A5 F YA ATE NG AT o [ A O N e

T AT

c@J):ﬁﬁDf@)@sJayn:¢igfa)i%qxigbdt (3.)

Be o oU) 5 o s 5 gFlS LT8Rl f() 5
R s C(s0) 5 |3k fhdic e F 347 o | AL EF T
PRRF B B s AN F] S o dpd B S )2 O
oo AT R OR randd i o B 3-6 5 Baker (2007]#7 3k * en
Ao ande fEs 418 5 P oo - L (Daubechies wavelet of order
4) > g pb S feenp F]1 2 F1H L A5 (waveform) B it ¥ B 2 £
TR RS AP o B 3-7 S LA (R ) R Sk
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* 5P o)k 4 FF)%R-R 4B PE 2 (original ground motion) 4 fi#
= B o) o (wavelet) » £ Bz R EFE L FE R R
(reconstructed ground motion) » ¥ M F R E B R A B LR 2
WAp Oz > FIt 5 R @ [k 4 PR P T FRBITETR ROL 2 R R
firo B 3-8 5 AU* A 47 2 o 0206 i RET) A
¥z %k Bl@): TER RRARMAAD 0 BI(D)E RI(C) A % &

| e AT B A 2 & (extract pulse)? 7% 4 2 it (residual
W ) F A d 3N R R PRty (amplitude)
EAE SN @ (frequency) £ 5 % R R MM B PR S K S 4

BIEPE - 3 5yl Bl ot 2 Flik R FL@PFRF D €

A
<o

ground motion) - d

4, ety o B P LR EY AR TREBRN > A
AT R FH IR e B e

PR B TR S g 2 AN A Y E 2 H A
A EEdz 2l HAR S A PR e > i &% it

BRAZFENESEPMZFY o

(2 JpEFTNI I I Bk

Faf Baker »t 2007 Atk iz o] IR S R ERT R 0 BT
PARZIRN TR ERA REN T RE- S w2 FRERAG T
B RETR AP ) BEEP D e 2D w?%%; 4% o B A
XY (2 B2 R7) b 7 a b PFRPID L EH R R % fF2
{7 o F]Y > Shahi o Baker (2014)E:k— = 2 » ¥ % myEsg
v RA EE T ARE RARM TR 2 HEe R
Ao TR AR 03 180 AP RAEEHE o e - I RF

- =x b it Baker o}t A d7iE cdet L 2 2 W N H

{

80



PR 2 4580 2 Ed SRR E R - K F M- K0
B G F BF o3 # b Shahi &2 Baker 7 3t 2014 & {1 #
LT N RS LSS M 1L R I I
RAREHE LT R E > Y *@gie P2 A EE
f(t,0) 4™
f(t,0) = f,(t)-cos(d)+ f,(t)-sin(6) (3.2)

FP o fE LR e 2 FRERR 0 05 () %
fo L@ AR A@BDATE

c(s,1,0) = NS wa(t 6')¢(—)dt (3.3)
"

c(s.1,6) = % [ (£,(t)-cos(8) + f,(t) -sin(H))¢(%) dt

1 . t—1
=ﬁf_w(n(t)-cos(e»q{Tjdt

1 ) t—1
+ %j_w (f,(1) -sm(H))q{Tj dt

=c,(s,1)-cos(8) +c,(s,1)-sin(O)
£ HF L PR GEC(S)O) A B E Cp(s]) 2w

P RIHE A B T

(3.4)

—tan-(22)=p
p=tan (Cl) e (3.5)

0 R BA)R T ik S B () T

Coax (8:1) =maxc(s,1,0) = /¢ (5,1) +€3 (s, 1) (3.6)
d N F A S iR e, (S ) e R T RS ()

2 Mg F)F(S)F Moo g Tt b dien gk Tl e, (S, 1) Pt
PP TR AR - RE REFAGER R (D2 EREY &
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- B ePRRE R gtk o d U av s B R A
e e (SN2 AEZIEEI -t 3wtz g,
M AR L AR Aot T E Y X REEER o FE A KA D
3wz Bk R f{) 2 f,) AR O=L(32);

FAvme s v T R4s R (original ground motion) o % =

M-

Rde Bz 3B 18 TV 4od b $% B R T A T e
HEP-id R o
3. iuTh Rt A R

F1# % it Baker ¥ Shahi #73% 21 e b 4 4772 2 (7 Bk 347

1=

6 WRZITEAT ZEFRA  Fli 8% AT - LEE
B R VEBRDFERELAY 2R ERA AR D > T T
FoERCTB AR L R R LR LR
g > EE R LT R R EE o A2 g% Baker (2007)%
Shahi ¥ Baker (2014) #73% z_ ] = & g - Baker ** 2007 # 1 7 =
Bap e 2| R > TR TR RA AL Ry B AT
(1) *% 74 % (pulse indicator, PI) : #% frdg % (Pl) 2. 3+ & &%
BHE ol G (T B2 AT E 2

1

Pl = 1+ o 223+(14B)(PGV ratio)+(20.5)(energy ratio) (3.7)
;-7 2 PGV ratio ¥ energy ratio T_& 4
. P (residual record)
PGV ratio =
(original record)
(3.8)

energy(residual record)
ener-gy(original record)
H¥ > PGV ratio # 7+ # 4 2 4 (residual) &2 & 42 2 4 (original)

energy ratio =
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# 293 & PGV 2t B - energy ratio Bl = f Rt it £ 20 & o
po Bt EAR P > A ARAR A TR T PGV & Rk AR
B RIE R ARG T S ATETR Rt - Baker (2007)iE & iT Tk
-8 €& fedp & < *+ 0.85 > 7 T PI>0.85 -

(2) ™% fird4 3f 22 P¥(pulse arriving time) ¢ d 3t < 5 HiT 74
RAZ AL RFZIge ooy 0 Tl il R Y @ BRI
4 > % cnpE | (early-arriving pulse) » ¥ 1 # 1T 2 kg (7 2

%7 AL TR AfFE RT3 CSV (cumulative square velocity)

4o

CSV (1) = j;vz(r)dr (3.9)

FP VR RAERFR - BF O FERLRRA LM CSV HE
20%2_ B ¥ gy ong (4] 3-9(a) 777 ) » &2 7% ek B A CSV i
10% 2. B¥ ¥ t gy s (4o 3-9(b) #F 7 ) o 1T 4 Bk & F % &
bospursS onori 2 15 £ (40 Bl 3-9(C) #7177 ) - thF 3 ¥ % %
tioos, puise <Toooe,orig (Y] 3-10 #777) » RIGZE RAL w4 A 2 5 3 &
TPz Rk e

P2 xEFRMPGCV): 7 & Zhsev EE | AL 178
Bl RORGEE R F] L H PGV <) 0 BB K H R
i Serdf f Fi > ]t Baker (2007)i2 3k R 4e Rk 2 PGV § 4
330 cm/s = EtiTsE B 0 75 PGV > 30 cm/s ©

i Baker (2007) #4% J12 = BT Rk A A4 iRs A

BR g 2t H e 2L B {8 Shahi &2 Baker (2014) % 1 e
B2 2 AR ER] > L T B T
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(1) *% 745 - (pulse indicator, P1) © #% firdg % (Pl)2 3+ & A &
EPp Rl A RS (FRE NN BB AT E AT
7

P1=(9.384)(0.76 — PC—0.0616(PGV)(PC+6.914x10~4(PGV) —1.072) —6.179

(3.10)
¢ 5 PC# 5 "% fie= &> ¥]+ (pulse component) » % & 4=~

PC=0.63x (PGV ratio)+0.777 x (energy ratio) (3.11)
H ¢ H>PGVratio ¥ energy ratio 4o 1 7_3& o Pl 2. & &% &_Pl >
85%  ZERA BIITERER o
ARLY 2% 473 JHE IEAl W B R 8 gﬁ CSV i 17%2z

R g 5B et ﬁ%CSVéS%f R E Se g

= F i by, puse <o onig 2 B 2 0 I & R IR B R Y

FARE  EBILIEAVIIBER  F2ZRE o
&% & vt g Shahi ¥2 Baker (2014) 2 Baker (2007) 2 17 %7 & & sk
A EERER] > W s 5 R e i P FE AN R R
gﬁifﬁ#ﬁﬁ%mﬂ' FFEERE A5 £ R o @ Shahi & Baker
(2014) & p) % — 2.9 L Baker(2007)# B % — BL¥? % = gLz %
» F15(3.10)58 ¢ # 77 PGV 2 & o
(=) P #F B#a E2 2 (Narrowband % 48 #5-3))
ho@) 3-1 477 0 B - HUE RV RO TR R R kD
PR RAR LR R ED N UT SRR (TE SRS T
SR ) B iTETE R F R RG G RET TR R
4 A o NIST(2011):2 % ¥ $ * Shahi ¥ Baker »* 2011 & #73&

#& ehap e 22 47 -3 (narrowband model) 5 33 55 ek E )
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2% BAE LR s e T A E A 2 K
B 8 (T))F M o 72T #4235 Shahi 2 Baker »t 2011 &
2013 & o7 k2. 4 2 ;glw - 3 o TART R
—‘ﬁ o d 302 T oArdR 2. Shahi £2 Baker (2011 > 2013) & i 3 B
E o TR TR A L p Tk 3t ET A an} 45 (hanging wall) & T 4 (foot
wall) e 32 > &322 2 7 e & A u Y RiTrk Bk ® T Ak
& (effect of hanging and foot wall)¥t & Jg 2 =72 2 2. B2 58X B o
BT R AT o TR Y 2 b AR 2 5N
(ground motion prediction equation, GMPE) i% #-& 2
P2 2MBATR AR fFA F o T AR Y EITEE R
A 44 o F] gt Shahi 22 Baker (2011 » 2013)41 * % < § BT ¥7k
B2 A%E= 2 > d PEER-NGA ¥ ZFALE? #pahd 179 437
Sk R B EFHE RIREEEY(Ty) o £ 1% 2k Rk R b7
T ERRECE] > AT Y A FE R R B E R R

[ERREE L

a pulse (Af )(Df )(Sa gmm) (312)
P oS, e T R4s #4573 (ground motion model,

CMM)#r 4t 18 2 F e BB > S, e » BHFE T RTER

Aiprerafe e RE > AFEDf 285 d 179 £33 R4k 4

'S
1,
oy~
dy: 8
i

WEFA 2R ¥ FlF 23R FlS ¢ oo K
2k ¥ M2 2z 5P 1R K G (target spectrum) o F st P 2
FoRsslac s B3 AT G e pARF s R ITETR R 2
@RIl A F AT Bl DF G i3 e p oAk R ik e

R FATEA R R o 0 3T TS 2 P ik
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T AT S, R EE Y B R R s B
1. F B3t ik
Shahi £2 Baker (2011) # * $F#c¥ &~ 178 3 #4 » #-2 3
BEE2ZF RHENERS, o~ fF e s T A &2 e t¥

SRS, e (B FITH B R A A AT
Sa pulse
In Sa, pulse = In( Y : Sa,no pulse) = In(Af ' Sa,no pulse)
a, no pulse (313)
=InAf +InS, | s
d T A e BAAR WSS, e Saope 20 B TR
PR F S, e FTE Y 2B REBRA > XA 7RG
@ B (N0 pulse)iTi 2. Bk o FRF Gl 8 BRI

_\,.r—-

TR R et AT 2RSSR ERS, e PR T R
WY R Rl H A R ES, e o 4 NP 2 F R
< B Af 2 WY By, 0 T4 TSSO RE (R 3-11
A7)

(1.13D) exp(—(3.1)(In(T /T,) +0.127)*)+0.058 if T < 0.88(T,)
Hin at _{ (314)

- (0.924)exp(—(2.12)(In(T /T,)+0.127)*)+0.225 if T >0.88(T,)
CidafEa @2 5% 05 TS 2D R T s 22
R oo
2. F B#iTE ik

dodh orik > (3A3)N ¢ L BT 2 F S, e 5 F 7 TH
iz b e f - e AFHHA G K e TR

e fER W AR FRTAT RS 7 E ARG T
A

R % ez B o # Shahi ¥ Baker (2011)#
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Df » % mid— B % cpe L EHHCA|S, S T g7

}i Eﬁ{ /@?L %‘/ﬁ; *ﬁﬂt‘] Sa, no pulse » JeTF AT

NS, 1o puse = IN(—=222S, ) =In(Df -S, ) =InDf +InS, =~ (3.15)

a,gmm

§ b NT A FOREITR G Df L PR KL P 7 Rk

F }A%F'H‘ Sa no pulse ,':a }’%' ﬁj*iill MT 'E' b )@?F‘E Sa gmm" b fE' ° Df Z~ ﬁél(—‘%;ég

NS
B max[-0.0905- InT - g,, - 95, —0.0905-In2-g,, - g;] for strike—slip
Fnot = ~0.029-(InT)-g,, g, for non-strike-slip (3.16)
0 if M <6 10-r, if r, <10km
=¢(M-6)/05 iIf6<M <65, 9= 0 i r > 10km
if r, >
1 if M >6.5 i (3.17)

B o oy » 7R GEDf 2 & T 239 %KM é%%%
B0 1, & 1 nk 22 ¥ pEdE(Joyner-Boore distance) ; strike-slip =

BETR T A L ZBETR B L HETE S non strike-slip & 2HF

qu—é")’ A}éiﬁ%%ﬁf&%ﬁ‘@Oiz@?jﬁé};\ﬁ’%igi
¥ 2 B8 (scenario) » F1 4 d (3.16)78 dr o Df 2 ¢ gy o 87 4 T 9T

B2 b RARBME 1 e 5 B oo

3. "k Wik JF il
d (BLA)N ¥ 4o F vt GECAL 2 iTR Bk 2 @ B R F
FH T3 MoaF iy R AR T, 8 x RRHEM
7 B> A3F 2 #4* Shaih and Baker (2011) #7223k 2 1% &Ts Bl %3N
My, =—9.13+0.99M | &,,; =0.56 (3.18)
P

* i, & PR EEEH T 2 HEP E o oy, MREFEY T 2 ¥
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BAR A o [ 3-12 3 % i F18) L Re T B Jd BT 40
B T3t 0.6 fy2- i BAIR IFBLPIBER S > R 2 K R
A TRt Ty A 3 0.6 fyenig 2 o
4. ¥ R AT
(3.18)5 ¥ 2 ¥ BB M > 7 ik ANITH-HLHITZ A B A B
Frd boeri A 2 gk B RRHA A F ek Bt RGE R

% - ﬁ%%’l BAAREASARRTRFF - F £ 2-3
- 4 B RARBE(N se3N 2 % 5 2011) - F LA K 0 (3.18)

P2l R 2 RAERE(M) Bt BT A

ae
S
8
)

§op 2 S AT Y RS RRM) B S B RS
#(My) (332 45 %, 2010) > 4o 3¢

=(M_—0.338)/0.961 (M, <6.0) (3.19)
M,, =exp((M, +3.131)/5.115) (M, >5.5) (3.20)
FPHGITUTA LR S - ME R U > RIRZ Y ZRAFAAR
FERAE LY B RS R RRE e 52

fe* o &> 4 Wells and Coppersmith(1994) 2 3 & 4EL4
(M) 22 87 B £ & (L) 2 S5 B 5 28 0 7 BB D - B 5%
NN T (’El = P ﬂl‘!:.-lzr']jg](?) 13)»«11‘—'- )(ﬁé < AR 2014)

Mw =4.86+1.32xl0g,, (L), o =0.34 (2 #4) (3.21)
Mw=5.0+1.22xlog,,(L),0=0.28 (i ¥k ) (3.22)
Mw=>5.16+1.12xlog,, (L),0=0.28 (= 5 ¥ %) (3.23)

PR EEER L Z2H =i 22 o itk Wells and
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Coppersmith 4] # 4v 3 F 224 £ 87K 3= B A 47 117 | 3555 $7 4
HEHAER L2 Rz M o\srg S 29 gl
Ao o Fp o B AT oo & IEAT FRARITETR T D YT R
(normal fault) ~ % %7 & (reverse fault) ¢ T # %7 & (strike-slip
fault) » = ¥ Lz 9 % 20 o3¢0 o
£F 7 M RERE(M, )21 %‘Kf%é);’%?‘“#%?#ﬁ?%fr
BB KR (L)~ 74 BLH TR (W) 804 6 A (A)2 3585 85 § (D)
10 R 2B BAERBIS S 2 3 (4R % %k 20045 Wells and Coppersmith
1994) o fed 2 ETAE B L R (L)Z BB T A S 2B
Frafefet o AFE EHRY BEEBAE R REREYS
oo ¥R 2 ﬁ%(ﬂ:ﬁ’x % 2004)i¢ * 2003 & #TELp| 1) ch= &
AL R RERITA G R 2 R RS AN R
STRABATRE o 2 T g2 S5k o5 o AR

FHERS EF 28 A DAY RERL AN

*??
ki

(2) #22R2F BADEHREIR

A AARER Y 0 A YRR EEP LR 314 2 7
KA A B R LR KT fRhoie o P R
Wpﬁﬁi@ﬁlj—“’ﬂﬁ'k’ifrfé]f&/}i it e TR - P B 3-14 2
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HHT B A% (3.19)2 (3.20) 58 d 4 & BAEAAIM,, o F ARITET
B2 E - spEddrk > RVl ST AN EREE  BR
B 4o(3.21)5% # T o
&%Elﬁ?ﬁ%i1%%E§W@ﬁﬁTp@%ﬁ%@éi.
PRAERE M J1# (318)5 (T2 M B 25V )4 B i &
G ) Tp2o @ @ (median) & 4o — B BAR R L 2 & o
4,35 1 n RSt 2 R R 145 (317):N 2 WP > 1 nh gy
B 2 BERE R R BEARETR PRI 4 o L BEEEH(r,)
e 5 3 o AEAIHE P e JTO Btk B 3g 1 nl RS

—

iR 2 TR BERE R HE 2L 28 o

Th
{

v
5. kg w A IR FF B¥2 ) L A~ R dpe s i)
¥ 2_ 7 #g i3] (narrowband model) = 2 3 R R F R 0 H o
4 (31D 47 o R R RIRF Sy £ 1
(3.14) 5 21 (3.16) 5 3+ B e+ 4B Af #7478 AHcDf » Bl £

FI* (312)58 K-S, A E & L EITETE 2L FE#S, e ©

(2) #RPR AT ETA R F
RRP AT AR ZEAHI . T REHARZ AT
BTt dra o A uRE Y BTk vt F R o vt B2 47
oo ) 5 TP - RS R LOPETR 0 0L R BRI 2 R
% ek o
LoFi- BB s st (LAreek )
(1) A3aBn T2 Ed ETA R EASRY L TR 497D
L0 TRT P - RE P S R E U S L YrETR 0 RS
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g

LA e 7oA L 25K

CaSU A L S B IR B A - B s L 1 L

Fhg oo KX 21 22 (AR e T A )
(2) -z B M d 2T Lyt B R

L & 2

S EpEBETR 0 T
mEd EF AR LR R e (3.21)0
R aosidee RAERE . B ¥k L& R L=34 o
2 (FERAE,2014)+* » (3.21) 5"

i

i

¥R RAEAR AT
Mw=4.86+1.32xl0g,,(34)=6.9

(3) 3 H it Rk REH Ty: 1" H AR TR RS > 54 (3.18)

REHE T T E

£IEAPERCEED T, 20 @
b T
Hinr, = —5.73 + 0.99(6.9) = 1.101,
T,=3 %
Fa Ty iR - BHEEEL . EER

1714y < T, <5254

Ht FE%T TR 2 FEHE R * AR ?&F’%E”T%ﬂéﬁ;@;ﬁﬁﬁ
Tt - BT - R # D

(4) x

BeRTR Gl HPET R BEAEA W] G
6.8 224822 5> 4r@ 3-15 #4F o

(5) kdg o oo le F AR HAIA B F s 2 ) P - B P R

DR RS A B E T o

() ¥ Rz 7 R ¥y Rorde for 874 Sl

M, =69 T,=3f) \R=7, = 6.8 2 2 » % » (3.14)22(3.16)
¢ T n] a0 X F) 3 AT 235 TS Df 4@ 3-16(a)
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7 o8 BT ACAf 82 Df B3 % 5 S 2 sl Af 2
BRA A RBRFFTEIZ; a4 FFIDIAA 507321
2R o BEFMAfEDf &~ BL2NTE F B IRG 2
F R3S, g * 7 B RITE ﬁﬂﬁ@xﬁ&ﬁW\F@
S, e P ACB 317 BIP AFE T2 RFHHET - R

Bl (TR P R)LEAL W RRF R F R
(p Fegng sz % > 2011) - e BF > B 3-17(a) & (D)® = % g =
Bk B LK o A AR E RS (DBE)E A Y E
¥ 24 (MCE)F 3 - B 3-17(a)22 (b)A ] gyt = f64

BADERGLF B BT o R LR et

EFHRFTFPEDLE > AFLZF RFNT =3
HELT A 4 PR G o
(i)Pi— Bz F R %P - Rtk S8 =7
M, =69>T,=3f) ~R=1, =4.8 2 2 » * » (3.14)2 (3.16)
¢ T @4 F]5 Af 2378 F] S Df 4o 3-16(b) 1T o £
F-Af 2 Df & BINTTF U1 pEF i o 4
Bl 3-18 #777 o Bl¥ A FET 2 F FEHEY o RTREE R
(FRTA P FLR)ZEAL AR R F (P 5T
i 1% % 5 2011) - §] 3-18(a) 27 (b) A &)1t 2k 3+ 2 4 (DBE)
AT R4 (MCE)AET (62 F ggdkod B 7 vk
B

e
Fais 2 F RF#YY REP R HTIF P HOLE AFL

2 F e T =305 it A 4 W AT et i o

2. P F i (7 97R)
(1) B3 T2 B 6 80 TR L8 TG AT
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=1
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A 4 4T)
(2) e RRFEM:d nFur kg 2L 5 - SRR ET R
Fl A Rt B A Rt (3.22) 5N
2 TR SN RN K Tk B K B L=16
28 (3R Fefh 2006) ©* » (3.22)0 ¥ 1 BB AT
Mw=5.0+1.22xlog,, (16)=6.47
(8) - Euk Arimk Tyt f1* HFEQ)E % > £ d (318)5°
VALV 2 £ R EEE(T)Y B doT
Hinr, = —5.73 +0.99(6.47) = 0.675
T,=1.96 %
FRTp2 ¢ EAep - BRHBEFEL > HEERG
112 <T, <3.43#)

(4) TR FEETR 2 FERE R 1 ¢ & T & AT sb B 2 ANIT
TRTHiZ R Bh 8k S R4k » ERA S S 12 o
2 5 4rB 3-19 -

(5) ikdp = P B AR A B R RiE ) L M2 R TR £
#o 7 TM, =645>T,=196 4 *R=r, =1222 » &
*(3.14)¥2 (3.16)5% ¢ ¥ {3+ F]F Af 2247k F]3 Df o 4o
Bl 3-20 #777 o EF H-Af 22 Df &%~ (312);8 ¥ * 11ig it
G F B AcR 321 T B P AR 2 F REE T £ =
Bty B(TEARMESFE)ZEAr A RAFELF &
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F(p sy ¥ > 2011) - B 3-21(a) 22 (b) 4 %) vt fzk 3t
m*(DBE)Z &< T & 24 (MCE)R o 82 F i3
d BIv e a2 F B> 38 %'GiTs P L
B oAz F R Ty =1.96 )3T A 4 P& e (5 o
TR od 3 T, =1.96 F ik - ST RAE F oA R
BITERERAZ L BB 3-21 ¢ B S 2 3 MR ek
Rk BEET ARG ERE BHYY 2R R T LRy
Moo Y (L2 F)) L BHARE G P RE

BT = R a2 PR bR T, P E (196 §)) 4 -
B¥ELEL > BT, 3 343 - % T, = 343 f i »
(3.14)22 (3.16) X ¥ ¥ ¥+ F| 5 Af 22478 F|F Df > 4o
3-22 #77 o FFRAf 2 Df &~ (312);V T w * g IR
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Bl 3-1 3T i 2k 2 0 41 4oid B & sl (b 22 58, 2003)
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B 3-2 35 Bk 2 Rdsok T b soid B RFE (2 5, 2003)
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Bl 3-3 B8 Bk 2 Rdsk T % o ik BB PF(p £ 58, 2003)
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5 10
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B 3-4 173 Rk 2 & B & 8 P (4 v 2o fi5)(Kalkan 3 2006)
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32°N I e S————
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Bl 3-5 ¢ 27k = e 2 RL(R P & 505 BLRIT g » 20 BITHTA R
Z_p| =k 2L i~ ) (Baker, 2007)

B 3-6 -] iy * ek S#ikc s P -]t 4 (Daubechies
wavelet of order 4) (Baker, 2007)
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Individual records (only SN shown)
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m wsFitted function
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Bl 3-11 3 4v i & 3+ Thdc AT 2 G4 3d 8 T 2 B 1%
(Shahi £ Baker, 2011)
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Fitted function
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06 = — - — — g — — — — —

0.3

5 5.5 6 6.5 T 7.5 8
Magnitude

Bl 3-12 & RAERFM, B RA R EE T 2 M
(Shahi ¥ Baker, 2011)
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Wells and Coppersmith{1994)
Mw=4.86+1.32*log(L).==0.34
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P2 pARREERA 1T EFIRBE N E 2
-~ H@

gh’&

SIBETR AR R L 1 R A5 515 2 i vl B3R 2 3T AL 2L

\

F L ERR O AP AR Y 2 Ml 50 (FLOW-3D) i 3 fi
R A0 R ALEA MBS ERL AP ERE LT
-+ ’Z"ﬁt%ﬁ-‘i‘ap %T] %P’]""jﬁ:brgﬁ ’_41[3;,}?.}'_ é_

H b
A A HNMERITITY > iHITEF MBI HFSF R

\

T
oo 2 A TiEAL e T I IR RE LB T G A &
e E I AR FARE e g s T > R d paldegug s
A L R B AT R o B R A IFL T
Navier-Stokes = #23% efd= 4o 0% 2 > KfZ A fi— 224 - Bk s B d
M BT P - BRI R R R A BE R o PR

FERFDABAF  REFFERAFIFRALLAHRT TR

PER T JEd g SHBEH (MBI HMAERAE) 0 F R
TR RBRGALASC O HROHIB RN TR LR A RS

R XA

SETARKRE BAavRREERE 0 APy 8 COMCOT
(COrnell Multigrid COupled Tsunami model) ;% v #c (& 55" ficke 4 & 7
AR IR AR AR RE S > X = M gciE W5 (FLOW-3D)3+ &
P a R B TR A A fe i c COMCOT £.d 2 WE2 £~ B 1 A
BRB A fE R 2 kAL BT % COMCOT 2/ % 1
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L v)*lcP CAPEE R AR RAXEPMMEREHEY o &34 1960 &
e%7 4174 #&(Liu et al., 1995) & §_2004 & & I < j v (Wang and Liu,
2007)sfd S S i 2 EhE BT > AR - RER
Bt B 6 0 3%F 40 % % Pl mEtt o FLOW-3D - 24 B
A2 30 & e EEE 4 Bt At B S 2
AP RERAL Y 0 F AR F 2 H g * X6 (4o Chen and Hsiao,
2016)

FLABF T 378 AS R~ LH B VLR g eF
Wl o RE TR A 2 LT RARrEY X o F AvRIRITITAPE > R Y
AT AR AF T d Bt oL T E 2R
e & R FIF @{Efi%@ R FHEAARAZER S FUtE A R
BE*a A4 W BN GBS BPABBL EFIEIESEa B2
o FRIPTRAESF G LFIE A BF > dop AEE T 22 %7
PRBRKCE R - L EF - 0& Rd 20 F g 8BS TR A
TR Fld IR BLE S SN EER R h AR ATl s B A
RS2 R LT AR S FY R X 2R L - 0 B
Ehm g o BBt A2 TR UERAR AT P R B AP

BAfEp Apjavhihz AR AR 4 K3 E P 3 ¥ ASCET7-16 - FEMA

PEA6 R 1 i o F) FA vk B BRI AL o
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PR - RE-RP AR A R L HIFE S BEE
AT EHY - B RF oY b aa s R  iaR
SREE AL M DRI g 2 B BT RS B o Ak
FEEEP 0 G {FRTER MR W FRE S S RLHPN
IHEFSMA T R AT AR P B BE - YT 418
FiEAEY A2 S %A o WERGEAY R FARKDERHELS
T% 3 F g Ed il Farmi- A BFRE IR L GE
7 o Bpt B 7 iF 5 = MK on Navier-Stokes = 42 3% e~ 40 0% £ 0 Rz
Afi- B REFEAEd #RE BRI B9 RR R
B BER P ETERABRERTOAEAR O KERFFERER
& F 3o ;ﬁd L MM F T E S AR AL E46

SUHEHE RN TR SR ARG -

AR - AR R P RF]SBERLIIIEE D e g o
I RPH R FT AL LT A A (Dietrich, Kalle, Krauss and
Siedler, (2004), Satoh (2004), Cullen (2006), Karato (2008),
Mei (1983), Lamb (1985)) :
1 ARy &
2. & L
3. & AN LR
4. ~ EIME ki
5. #is /e F|F o
PoA g 8T HPa L BB FEIELES > A 24 ARE R
31 o BN R B2 4 > p o vz Okada (1985)(FEMA
P646(2008))# 412 = i F oA F J & * 20 dn i Fl3r RETA & B FE R
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2K R A et L B L o NS AR IR R 2 BIFE T AL v R
T EERBRES R 0 v MR R S AR S SR AR
WrscE R R PR RERE bR B R RIIF A
HE 1) 7 #fE(NOAA OAR PMEL-137, (2007), Imamura F,

Ahmet Cevdet Yalciner and Ozyurt (2006), COMCOT User Manual.
(2007), Nielsen, Roberts, Gray, McPherson & Hitchman (2005),
Gonzalez, LeVeque, Chamberlain, Hirai, Varkovitzky & George
(2011)) -

SEELP m AR O 0 AR R RAIFZ A EIEG
Ao A RFIAPRBES TEETHRIED c FHES R B o
AR AR Wil 0 B O ACBECAIIE L B Sl T R E AR
PR ST AABEARETN c R SBFRERF L BB E

% 5 (Dutykh, Poncet & Dias(2011)) » /& & 3% R348 2 /47
B 7o R R L #SIF2 srporl I, 2 R A
BAR  MAEREGTERABHEH SEE R TR AT B
AR L g Al TR AN CFEHRZ A

loid AL S S HEHIF 2L avh o L RFAITAR T o F
T ITARAEIEZ A KRB, Panied 2 - MERMB R KA S 2T
BE B RJTT R AR BAH R AL o gt v o A R L A B 1 R
Falgz e Rz alBR g o &2 z“cﬁagw‘—.’sv';gw i vl
A2 gL 30 1 5 ORI EOE S TR o FERIT AR R LB
FRFSIF LB £

biarhidns | FH R Prd F2 s e
BEAE Lz Bk R o AP H R R

iz En

2N

Rt
2

"

Navier-Stokes Z2 3% » fifi st @iEF2 > L R ETE LT AR KL
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M RS F L ABET N TR o
1. e 250

FRATAA KL A AL M MES AL S o B R
kERBFREAAPTIERE AERGFEEYET > FETE

(conservation of mass)£ 4 &+ § = |z (conservation of linear momentum)
FARim R e 3 e A KA S 7 7 REEE Y AR5 e
(incompressible Newtonian fluids with constant viscosity) » Z /& ¥_2_ 4
8 7 E¥ @Y 5 Navier-Stoke 3235 o 4 vh it AT Al @ vEpF » 7]

B E R K BEEGEE HiE® R F 5k R (turbulent

AN

flow) o 8¢ ¥ i i f# 7 FE g 228 — 1 3 & 4974 58 (field
quantity)i& 7 T 32> A2 5 TIOEEER E - MR R §T 2
R (Reynolds-filter process) i st i 47 o 538 § 35T 5/ P g2 i 2

TinEH§ N rufr ﬁi} "Jlﬁ ﬁ"?\ EFL;,‘ )

U,
~— =20,
Oz; (2-1)

oU; aU; 1apP a*U; d —
| + Lj — G oy 3 ’ ( )
ot Ei':a:j  p Oy dzs  Oz; I (2-2)

Mo & = 72 (Navier-Stokes

w

He D)0 2 R4 (2-2) 5

AN A AN SR EPTETIE S i R REA

i

£ ofiz i3 »2 484 (body force)» & P 24 »p A BR >V
i# § 4k (Kinematic viscosity) o F 715 sV T K Y gL R 4 2 IR d G
ST A& RFIEHEE €M o > g8 nF ETIEE R T

o ALG TR ) ML ke B 4o

B (de% - 4%

HP -

i
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2. AR VAR EFEBR T

éﬁ%iﬁ@%ﬁﬁiﬁzﬁﬁw%aﬁ@%ﬂﬁ%wﬁﬁgmaﬁgm
F 2z iR 200 2 %z feldd A 0 L o B R B G5 0 (FHE

— REFEA DR e B 2-1 A1 o FlA R LA 3 R R 2
A B AT AL ¥R R AR AR o 4 v A
iy /A3 d A B3P AL eas R4 Rt L #pE > 51
2 A - R P R B SRR ERER A el
—REF S REFZABUAIINERIIERS LRSS 2

gh’&

EBRUEEE AT AR R EFTE A RS ER R B
Tfro gtk s FEDABMEE - B E 2 RE MBI b 3R b F
LEIPGE ] (B 2-2) &3 R4 2B g o) e

3?Eﬁ§%&&%ﬁﬁ§%i%i$%&i

LEE R KR 2-2 o ERZ R aB LB e
Fede it o s KL BB A e (FAHBEME) ME - B E P RTRA
M B IEEA B R R A B 0 R AEA T R L H 315 2 s A
WA PEREZERE] > AP R R P R ARk B 8RR
SR AR R REFEFFEE B 2-3 47 o R F 2 Rt
PR pet AR RAB Y 2 A 0L B F L
Fpr gt o P E A RECE RPN oz L BER (RP- R R P
ZRTEA LA R ® ) S Il B AR 0 LB K |
T te B I BB R UHRA G F2 4 Bl
AT W 2-3 T2 P RS AL BREw L pd R
PR LEaRA BT P AR AR TER LT TR
BIE AR RN FESER Y o AR R ER 0 B
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BE G Rl o R ARISE R R R R FER PR -
4, FdpihBgt 2 3 &

AR TR TSI ERE FILEEE o A RE
Lo B gE A EE s S B R R B € A R A AR o 1A
PR A 2 A B ) o AR B RS oKL BRI ITA A
Bl #5142 2 j4 v o

B BB HEE AL ARSI 2 Jarh o R AR TR S MRS
R EMa- fﬁ(Aranson & Tsimring (2009), Poschel & Brilliantov
(2013)) o 3Fk 4 B 2 <~ € FREAEA G SR FIMAAE LR o
BREAS T EASER SR O I % 7 0 58 X5 L EAROE
R LM R 0 2 AR TR e end pE e A BT
% e RLFMR G EMAEE RS FiT o o FIP - 3R FFRG
-fEAFRRE SRR SR TR R BB HTENIERE T o
fopE s S FROR R 3 E S Ak FER P B R RS BB
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(a) free surface elevation
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(a) free surface elevation
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TR(22) 5 7 12
ER(22) 16 10.5 11
ER(2¢R) 250 150 150
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(Watts et al., 2003)
a, (m/s?)
. 0.197 0.327 0.393
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B PR BATH BRI

TR T EEHABH U ER G- BPRERT & A
T AEFRAROMERLRI A R4 Y(BA R 2015 B 37) ~ &)
2 YR LEEBEORITOL 2 (2015 4% 5 1 k) 2 2hEma
A AR Az 22 ASCE7-16 ~ FEMA P646
o o

CORE-E ILp= & S 2 7

A rB T A AT R B RN LEKR o R R sl A A L
s (PR AR) gl kB R HFFR LS e~ 4
RE RS P A2 BRER kA B R (BB F A K
F) L RBRAMEIRE R EALERR o FF ARERARR
T B AN o B REARIR Y TR

1. B 8 AN
AR R RS 4]
n* = 3.0q
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o= 1.0 + 1.35E.%
AETET B RR TS T end il F RePo'i

a' = max{3, a}

Prax = PINmaxa(1 — )

a’nmax
Nmax. (7 E& B~ FR
23 3R
piak R A

(2) R5E o
[EES N NN e
p = 1.03(t/m3?)
u = 5.10(m/s)
Nmax = 2.36(m)
a; = 2.36(m)
np = 0(m)
v BT 3% B & =5.76(m)
A b RN E A =0(m)
1. B & 5 A5t
a. F o RG22 R MR G B B 41
n* =3.0a; = 3.0 X 2.36 = 7.08 ()
p; = 3.0ppga; = 3.0 X 1.03 X 9.81 x 2.31 = 70.02 (kN/m?)

Pu=DP1
Al b (Z = 5.76 m):

5.76 ,
Pma%T==7002(1——76§)==1&05(kN/n1)

AT (2 = 0m):

0
Pma%D==7Q02(1——76§)==7Q02(kN/nﬂ)
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T% g4
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2 N 2
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b. # &k ix iz 3G pF § 4.2

n* =3.0q; = 3.0 X 2.36 = 7.08 (m)
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2. & A58

A F o ki8R %72 Mt o> § 4.3
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5.76 ,
Praer = 51.35 (1 _ 7—08) — 9.57 (kN/m?)
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b. # & -k = i F M A G g {44
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s b (2 = 5.76 m):
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: 7.08
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0
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e g4
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3. im4t 8 (Froude number,Fr)
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F 12 A#HT Rz AR P> 2L ER

(JANTI,2012)

Item

Objective

Details

Confirm presence of warping. loosening, detachment or surface abnormalities onl
foundation bolts.

Scope of inspection

Select systems where damage was discovered during basic inspections or systems with|
results that do not satisfy allowable value during the seismic response analysis of seismic
resistance S class pipes that uses observed waves. These will be subject to visual testing
(VT).

Inspection method

Directly perform VT on foundation bolts.

Applicable regulation
/ applied regulation

Decision standard

Rules on Maintenance (JSME S NA1-2004)

No warping. loosening. detachment or surface abnormalities on foundation bolts.
If abnormalities are found. perform overall assessment through percussion testing. torque

check testing and UT results.

JSME S NAT-2004: Codes for Nuclear Power Generation Facilifies: Rules on Maintenance (JSME)

7 1-3 A#HT B2 L7 R > 2e

b2l
(JANTI,2012)

Ttem

Details

Objective

Scope of inspection

Confirm presence of cracks on foundation bolt screws,

Select systems where damage was discovered during basic inspections or systems with|
results that do not satisfy allowable value during the seismic response analysis of seismic
resistance S class pipes that uses observed waves. Foundation bolt screws will be subject
to UT.

Inspection method

Vertical deflection method (bottom echo method) used on foundation bolt screws.

Applicable regulation
/ applied regulation

Rules on Design and Construction (JSME S NC1-2005)

Standard sensitivity

Standard sensitivity is as shown below:

1) Screws on the ultrasonic echo incidence side: sensitivity derived by adjusting the
reflected echoes from the bottom of sound parts to 80% of the value on the flaw
detector screen.

2) Screws on the opposite of the ultrasonic echo incidence side: four times (+12dB) the
sensitivity derived by adjusting the reflected echoes from the bottom of sound parts to
80% of the value on the flaw detector screen.

Flaw detection
sensitivity

Flaw detection sensitivity will be the standard sensitivity + 6dB.

Record level

Decision standard

Indicators where echo height exceeds 5%.
No effective indicators where echo height exceeds 5%.
Discuss separately if effective indicators are confirmed.

JSME S NCI-2003: Codes for Nuclear Power Generation Facilities: Rules on Design and
Construction (JSME)
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F 14 AA#AT2 P EiRp S 2
2012)

g2 22 i) (JANTI,

Item

Objective

Details

Confirm whether foundation bolts have lost fastening ability.

Scope of inspection

Select systems where damage was discovered during basic inspections or systems with
results that do not satisfy allowable value during the seismic response analysis of seismic
resistance S class pipes that uses observed waves. These will be subject to torque check
testing.

Inspection method

Applicable regulation
/ applied regulation

Tools (torque wrench) will be used for torque check testing (loosened side).
Torque value will be decided for each part using design requirement bolt axial force.

Decision standard

Nuts not spinning during torque check testing.
If nuts spin. conduct overall assessment through the percussion test, VT and UT results.

RH =¥ 2 R4 (ANSI/ANS-2.2-2016)

Table 1 — Sensor locations and numbers for various nuclear power plant design configurations?

Containment Elevated Seismic Category I Structure”
Location in
Elevated Noncontainment | A Structure Included in the | A Structure Not Included in
Free-Field Foundation Location on Seismic Design Certification the Design Certification
Structure Category I Foundation Elevated Foundation Elevated
Tnside Structure on Location Location
Containment” | Containment
Foundation
Reference 4.4(1)(a)b)(c) | 4.4(2aor2b) 4.4(3) 4.4(6) 4.4(4) 4.4(5) 4.4(7) 4.4(8)
sections
Individual
foundations 2 1 2 1 1 1 1
All structures
on a nuclear 2 lor3 2 1 1 1
island
Structures on
individual
foundations 2 lor3 2 1 1 1 1 1
and a nuclear
island

1) See Figures 1 through 4.
2) A Structure where the foundation response is different from that of the containment structure.
3 Elevated location on a structure inside the containment (i.¢., a structure internal to the primary or secondary

containment and supported by the containment foundation).
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S.3:3:

Non-destructive examinations

Non-destructive examinations encompass a large number of possible test

procedures to verify the physical integrity and functionality of SSCs. Some of
these tests are performed routinely without the occurrence of an earthquake. For
these cases, additional testing may not be necessary — the regularly scheduled
tests will suffice.

(a)

(b)

(c)

(d)

(e)

®

(h)

Examples of the NDEs to be employed are:

All SSCs:

(1) Visual/audio inspections as discussed previously:

(11) Vibration tests.

Leaktightness:

(1) Air or water pressure tests for leaktightness:

(1) Liquid dye penetrant inspections for leaktightness.
Concrete structures and structural elements — simple:

(1) Hammer sounding/chain dragging;

(11) Rebound hammer — general concrete soundness/strength.
Concrete structures and structural elements — moderate:
(1) Cover meter/pachometer — locations and sizes of bars;
(1) Half-cell — bar corrosion:

(111) Concrete thickness gauge:

(1v) Ultrasonic thickness gauge.

Concrete structures and structural elements — complex:

(1) Ultrasonic pulse velocity — strength, honeycombed or cracked:

(11) Corrosion rate;

(111) Impact echo impulse response — thickness and support integrity:

(iv) Ground penetrating radar — location of deeply embedded items
inside/below concrete.

Condition of metallic material:

(1) Magnetic particle mspection;

(11) X ray inspections for flaw detection;

(111) Ultrasonic tests:

(1v) Vickers hardness test.

Anchorage:

(1) Percussion tests — anchorage:

(11) Torque tests — anchorage;

(111) Ultrasonic tests — anchorage.

Hidden damage: Disassembly.

Bl 1-1 g 3niev g 2 2bptigde B> 2 2 1 % (IAEA, 2011)

[
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A

Al

Containment

B Free-Field Trizxial Acceleration Sensor
A Foundation Triaxial Acceleration Sensor
A In-Structure Triaxial Acceleration Sensor
* Control Room Indication of Actuation

Non-Containment
Seismic Category|
Structures

Seismic Category |
Structure
Site-Independent Design

Seismic Category |
Structure
Site-Specific Design

Figure 4 — Several seismic Category I structures supported on containment foundation (nuclear island) and other
seismic Category I structures designed with site-independent and site-specific response spectra
[illustration of sections 4.4(1)(a)(b)(c). 4.4(2)(b). 4.4(3), 4.4(4), 4.4(5). 4.4(7). and 4.4(8)]

B 1-2
(ANSI/ANS-2.2-2016)
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(b) Pipe voids beneath concrete apron of weir detected by GPR.

Fig. 3.18 Application of GPR to detect concrete delamination and near-surface voids.

Source: (a) P.K.Mehta and P. Monteiro, Concrete — Microstructure, Properties, and Materials, 3" Edition,
McGraw Hill Companies, Inc., New York, New York, 2006.
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Air Rayleigh wave vertical particle motion

Dynamic signal analyzer E
with disk drive
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¢
|
Ly e
7 ik

Vertical dynamic source:
forward configuration

Depth

\
Material Short Longer
profile wavelength, wavelength,
“R1 R2
(a) Test setup. (b) Use of different wavelengths to examine

different depths of layered system.

Fig. 3.10 SASW test setup and example application.

B 1-4 J& 4 & o A 3~ 7 (SASW, Spectral Analysis of Surface
Waves) * >t £ 444l 4 6 T M EE R % - (Naus 2009)
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1F : | : A :
BIF ; ‘ ‘ i A - i
1 ] H 1 ' H
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= e Ao T3 E IS R SR
(-) i) T3 2mEE
MY SX T 3=l
BPERE R FIEORCA Y o R R g B R R 2
KPR R TR 2 2 Mt e SHCR] LG B e EE bR
#15-7) (AutoRegressive eXogeneous model) o & »+F % & | 3
Sl v BT S R o ke R H - 31%] ~H - %] a1z
131 (single-input-single-output, SISO) » # 3% p* ¥ 32 iy »~ £2

y(k):-aly(k—1)-a2y(k—2)---—anay(k—na) o
+hu(k -1)+bu(k—2)+---+b u(k—n,) '

RfpEE s i - BEREP UL EFleH
- @?Jﬂzﬁ - g~ A0 T A o %

b, z**+ b,z** +..+b

ylz]= s —u[z] (2.2)

"+a, 2" +a,z™ .+,

2. ﬁk,]. Ik
i€ * go] T > % (Least Square method, LS) &%
B AR & B B el B i o %?J 1-,"’5?%?]7‘,"4
F2le™ sV &7 &

{uft],u[2]---ulk}, {yIa, vi2l--- yik]} (2.3)

B L T e £ (regression vector) @

0'()=[-y(k-1) - —y(k=n) u(k=1) .. u(k-n)] (2.4)
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LB AR L A S fRenis 2t ko

eT:[al - (2.5)
- HARXHER A 0 ¥ KFF el RlE AT G
y(k)=0" (k)0 (2.6)

AR CERFESFE RS IREEN 1 S

T fed w3

V(6,k) = Z y(@i) - 9(@)) =Z:,( (i)—(PT(i)ﬂ)2 (2.7)
Hooisprel(i=12-k)» 05 ihehk gt ()
é.’;’%ﬁﬁﬁlﬂzﬁz@’ V(@275 B T 23 4 O dic(Least
Squares Loss Function) » % 0 A% 437 0°FF > v (0,k) & 5 B | >
LI e R QDA BN L AT

7 9"
fro
V(0,k) = [(Y(k) —(I)(k)O)T (Y(k) - @(k)e)} (2.8)

FEFEVOK) B B FHOET- X ks T H
T B G R o KN (2.8)iE T A 2 % S

oV (0,k)

Y (K)TD(K) + 0 D(K) D(K)] =0 (2.9)
-8 (2.9)45 57 15 18
®(K)"Y (k) = D(K) D(K)0 (2.10)

% ®(k) D(K) 5 244 B 22L (Non-Singular Matrix) » #
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Eill T V(H,k)ﬁ,\,J r}—,ﬁgzﬂ v 47 4

0=(D(K) ®K) DK Y(K)

) -1y (2.11)
=( (P(l)tp(l)Tj > o)y
i1 i1
3. i) T3
% LABHOK)DK) G225 REEE 3 ER L 2nx2Nn o
BRI EN:Y > TRPK)EL S

-1

P(k)=(<1>(k)T<1>(k))‘l{Zm(im(ifj (2.12)
58 (2.12) 45 78 T e B G

PK) " =@ (k) @(k) = > oo’

- (2.13)
=p(K)e(k)" + 2 oMo’
1t 550 (2.12) 0 o5 (2.13)5 D 5
PK) " =oK)ek)" +P(k-1)™ (2.14)
£ AR (2108 5
0(k) = P(k)(Zq’(i)Y(i)j
= (2.15)

- P(k)((p(k)y(k) + Zcp(i)y(i)J

4 9(k—1)F 7
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5 0 )y() =P(-1) *0(k-1) (.16)
%5t (2.16)F v 4 (2.15)@
000 = P[00y () +P-D0k-D)  (247)
B¥ . LAKK 4§ H F % £ (Kalman Gain

Vector) » #_&x4cT

K(k)=PK)e(k) (2.18)
he(k) 5% Kk Hrpmggalagiyk) el ¥

K—-1% prpr R ghariz 2t 2. k4 kOk -1 8/ F2 k5
F ok ok-1) 2% o
£(K) = y(K) — (k) 0(k ~1) (2.19)
% N N (2.17)15 1@
0(k) =0(k 1) + K(K)&(k) (2.20)
#-(2.14) 3\ i # e 7 18
P(K) = (e(K)@(K)" +Pk-D*)" (2.21)

I * i 4L g b % 32 (Matrix inversion lemma) ® 8 4 =

P(K) = P(k —1)— " ~Do(K)e(k)'P(k-1)

1+ 000 Pk ~Do() (2.22)
#-(2.22) 78 5 » 58 (2.18)2 K(K) ? » ¥ 7
K (k) =P(k —De(k)(1+(K)"P(k —1)<p(k))‘1 (2.23)
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BRA AP B A A LA 2 A4 > T iR

79(2.23)¢ ;X (2.20) £ 18 & B PR Rk L5 HKkO o
4. pER SR fw A T
B A RS E R IR TR
=+ (Forgetting Factor) A+ 4F 2 S8V (0,k) ¥ > I ¥ RLS 2 =

F A MEC] T k2 A Sl T(QRT)N s

V(0,k) = Z/Ik'( (i) - (p(l)ﬂ)

(2.24)

_ [(Y(k) ~@()0) W(Y(K)- @(k)e)}

Matrix) > & & %

/lkfl

L P £ =L (Time-Vary Weighting

e 0 0
/Ik—Z :
o (2.25)
0 - 2%
V(Ok) g | B - FHEOEF - X ik

Ao P L H BT R R BIBSHEE S

D (K)TWY (k) = ®(k)" WD (k)0 (K) (2.26)

F @K)TWY(K) 5 2

2 f320 0 £ A

H R > V- 2EmV(0,K)
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0(k) =P (k)X o()2""y() (2.27)

HP > (227):%2.0(k) &7 5 $ KPFRFEET > #7ip B 2

\\\?{r

#o @ £ aree B PK) 5

4%
WU

1o o Pk=Dok) ok) P(k-1)
P(k)_z(P(k ) A+ oK) P(k-D)o(k) ) (2.28)
T K(K) i Ty v ®
K (k) = — K =Dek) (2.29)

M +o(k) Pk -Do(k)

WF R RLS 23V i ec 5 pFR Sl B0 3 e s

(2.30)-(2.33) -

(k) =0(k -1) + K(k)&(k) (2.30)

__ Pk=Dek)
Kk)= A +oK) Pk -1)e(k) (2.31)
P(k) = %(I ~K(K)ok)")P(k-1) (2.32)
(k) =y(k) - (k) 0(k —1) (2.33)

FAa Pl i S gke0) A dnE L 2 PR

F]F A T 5 E N (2.31)-(2.34) 0 KPRk L B R

RECHATHE S J B

&1 % F 32> 12 RMS(Root Mean Square) & it & 2%
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A A VP I EAR L T R R 0 ko
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(3) #'f’ﬁ%@%ﬂli.%%
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TR PRGN PR T A B 5 AFF 6 -8
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1. ACI 349-13
# BR3¢ (American Concrete Institute > 3 £ ACI) 215
" ACI 349-13 Code Requirements for Nuclear Safety-Related Concrete
Structures and Commentary ;> *H,ypa b’ﬁ%ﬁ%u;é PR U R
oo R P K RAPM PR R R Rk e w2 e 3T
7|3 ﬁ :
(1) ¢ T ACI-ASEM Committee 359 | #7 % & uR & 4 F Jplp &
Rt B g
(2) 4 = AF & A5 4 2 dh AR R -
ACI 349-13 P 5 M>E PR ¥ RARD Bk aitie » 3 &
" ACI 318-14 Building Code Requirements for Structural Concrete | %2
TR 52 @ﬁ%%%%ﬁ;& NEARRE o B B 2 B A R A
Rfp o - HREL EAREARR LA APRR LY B
BAPLFAL P TS EITR BRI E R4
T RAPM 2R SRR SRR SCEEE L 0 B
W5 AL 2 T A T SR G R e R R R g
A A 2P R RPN e R AL BRI 0 &
TR mg\'g‘. EiEH T 5 0 f RIFESEM > 2 2 2 4 (design
basis earthquake » #§ # DBE) » i &% & B/ *h et ac gp k6 @
Eab U RS- Y ESRTE S I L AP AT AL e REN 1 o) I Tl Bl S
R %LBF‘ A
Priv % 2ApM Bl R4 KPR 0 3 Bk & LA
Z (Maximum Annual Probability of Exceedance - # £ MAPE) » H 4
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BlE 5~ 5 5x107 2 5x1072 @ > 14" Mg 4 AgAR 554 A 4 (Beyond
Design Basis Earthquake » BDBE ) 2. ¥ it £ » @ A it {74z 4% 2+
BAE S R TR LG R AR SRR e
# BDBE»x /g™ 7 ¥ & 7
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AEF VAP LBHFLONRERESEE 2

ACI 349-13 % 9.5 &R T e/ 442 4 53R 3 2 Bkt 2
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Pt ACI1 349-139.2.1 /] &) » LB iR el R & IR 30 & ¥ 2. 7o
# 3.1 #&*THe A (ACI 349-13)

Type Eq. (Section9.2.1) Beams Slabs

1 (9-1) through (9-5) £/400 £/320

2 (9-6) through (9-8) £/250 £/200
2. ACI 224R-01

% ® " ACI 224R-01 Control of Cracking in Concrete Structures

4\:

RS A R 2 R R AR £

=g

AP P A % hA M dlae s 0 ACI 224R-01 3% i ih
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(1)*

w = 2.2Be,3/d A (3.1)
H ¢
web 4 A AT A in
B=" [ dhrd 4 2 B SRR ¢ [ Bhet 4y 55 2 R
g
d=t4 = iFE R 5 R in
A=HHHEAR G & fh 2 dn 3 R o R in?
Q) =
w = kvl (3.2)
H o
[ = dp1S; _ [5152dc §]
Pt1 dp; ™
w=k % FFHET AR in
k=875 % e
f=4% & % 25 Jig 4 ksi
dpy =4k 5% 2 4T in
Sy =4k 55 [ §E in
Sy =4k 5% I E in

Pra =4 551
(3)Ff 4 iR 2

(i) £ 4%

A
Wiy = 5.85 X 10—52—;(%) (3.3)
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(i)t 402

Wiy = 6.51 X 10‘5§(Af5) (3.4)
0
¥
Winax=8 = B F R LT R In
Afg=3F # g 55 % Ksi
J,=iE A Ak ¥ R In
A=303 £4 ahg pRGR L 6 R In?
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¥
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-

w = 0.10 £;3/d.A x 1073 (3.5)

wed A F AT R in

fs=4m 52 F 374 Ksi
de=4 HEHE 5 R in
A=$HESR R 5 fF 24 SR B in?

ZER S VAR R SR EX 1 PR LA LAY &
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fedlA il ERSFA S FEENE - RAIRCER
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2327 FRBHRETRED B4 w4 T (ACI 224R-01)

. Crack width

Exposure condition :
in mm
Dry air or protective membrane 0.016 | 0.41
Humidity, moist air, soil 0.012 | 0.30
Deicing chemicals 0.007 | 0.18
Seawater and seawater spray, wetting and drying | 0.006 | 0.15
Water-retaining structures 0.004 | 0.10

(=) Bt
BHECIBEPTIRE 2O REAR T P T Rk
2iE BE TR AT T b F e B R D R 0 Ao
BPRRE AR AR RS E TR T L

¥ ERCR S
LR 21 AR IR o IR R AP T Rk AR e 2

iRy
AABALAGE > A HFEY gg+r%,@%

o

HE SRS SRR HFS T MR
igﬁj’&ﬁ‘;“b% g‘_ﬁmﬁ ,}—r*:r?)“i/yh/ i%]L#ﬂ.q/;\‘;

1. H#L3E 4 (Loss of material) @ AL edf £ 7 & Hd 30— 4L
B~ FRRL A Rinis b AR o HRLedE A 4 VAo
Brdp s AR g dp A SR o
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2. B (Cracking) : 4rici ~ % ~ K Ao R e BIRE 514z
RS B P B IR 5N S g R Y

# %] (Irradiation-assisted stress corrosion cracking » IASCC) -
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Minimum crack width against corrosion

100 T
| Depth of Cover
B P ® =30-50 mm
| A R N
~ 75 4
&
= — ® ®
= — 4 ®
2 ®
=
= 50 : P T
% B A A L] »
= - o0& P { .
=9 9]
g | S ;
o oo ¢ ]
25
. [@) A
_OA
| A A Corroded
| O A  Not corroded
0 [ I | I I | | I I |
0 / 0.2 0.3 0.75 1.00
015 0.25 Crack Width (mm)

B30 25 20T $Hat 1R R 14K 51 2 BB M
(D.J. Naus » 2006)

‘Carbonation to
Depth of Steel

=
=
2
)
=
g
=
=]
=
=3
E Structure
g2 requires
g5 remedial action
F
2.
aE
" oo
-
38 04<Cl g1
E= or
g2 Carbonation Depth
S g Approaching Steel
=]
2 Structure
‘5 ® requires further
= s
= evaluation
3
=
=]
s Structure
= 0<Cl <04
E or acceptable
= Uncarbonated as-1s -W_IthOl.lt
= additional
- & assessment

No visible degradation
or eracking
0 <w< 0.4 mm

Conecrete cracking with or
w/o staining
04 <w< 1.0mm

Concrete cracking,
staining, and spalling
w>1.0mm

Damage State in Terms of Crack Width, w
Bl32 2 ERBEHNLTRTIFHERI RAEZHRE
F 2_ % 54(D.J. Naus > 1999)
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AL M g HE B4 A2 B Lee ¥ 4 [2007]7
FRER s T R AT R WA P T
GEFHRES  ERARTREBFEER 2G> 9% S HT
bk B 05 R ATWE 20cm e AT R 5 0.4mm B &R A
X

P 3 1090 - BEAR AT T B % TR G H R 2 3 R

m

B
FlE o &N ELG A NE F L o H £ F (the surface dose
rate) o i iv ¥ g * & ﬂr*ﬁﬁ%&iﬂﬁl*ﬂﬁilu—ﬁm
oo peh s Lee ¥ 4 [2008]ie 7B BAT T o 4 B MR R

By W

PR B 2R s 0 L S 100em &= R ER B R S
10Cm 2o i ™ o 4 55 A PE > i 2 R R AT R R S B R
fpotE 2IREAM > SRE- BT 0 FREEFD HEEARALE
90cm » ¥ & & 45 5 B fr2 & 2 4R o

2 ® % i 3= in 4p B 3F 2 (Generic Aging Lessons Learned Report >
e GALL)& $ 3 fa st &k 2 £ v g 322 % (Aging Management
Program » § # AMP) » 22 = — Zinfer 8 it chd £ > ¥ 2 &7 -

FIFEF b anERIE R o A GALLIFZ ¥ > g enA)8 o 4
R VR o ded 33 9T 0 aiFRaBARY o JIH gt L R
B2ty ki LEFE- gt T EFET KL gIEIE
Fehyndet 2 GALL 484 anf® > 2 & v 3 122 K (AMP) 3t 4
TS e E o R X F R R T L BER
P 2 kidE e F(Scope of Program) ~ 7f F# {4 % (Preventive
Actions) ~ % Jp| 2 & iB] % #ic(Parameters Monitored/Inspected) ~ & it »%

R 18 p](Detection of Aging Effects) ~ & ip| 2 483" 4 47 (Monitoring and
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Trending) ~ # =% # P| (Acceptance Criteria) ~ % & % (Corrective

Actions) ~ Fz:34% 5 (Confirmation Process) ~ {7 ffcﬁg #1(Administrative

Controls) ~ i& # 5 % (Operating Experience) o % ¥ ax 2 2 & #%6 ¢ >
Je® TP 2 AT B AT FRA EL Y RS N

MAF o FRIEARE A 47 P AR R K B IR R ehas G ARE o

FLFEA R PR RKE 2K TR (Aging
Management Review - fj fi- AMR) - %% & st(systems), % H(structures),
A B it (components)z. E itk B FIEGONFE T R EEE T
FELATZ R E L o TR P A N R R S L R
PR Y- BN ST - F S SRS S

2

; i 2

it (intended function) ¥ * % & #p i * (long-lived » % B Z%3#F &
T [ )2 Ao (passive 0 X I E IEA K AL A R)PE 0 R R(A

=
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g > HP o IV BFIN e TR B R A T A
Wh s CEBFL > & RRMET > RRER FRE AP A
R PARE T R R R PR RO S AR R S o A
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# 33GALL £ 2 & 438 p P

Column <

Heading Description

Item Identifies a unique number for the item (i.e., VII.G.A-91). The first part of the
number indicates the chapter and AMR system (e.g., VIL.G is in the auxiliary
systems, fire protection system), and the second part is a unique chapter-
specific identifier within a chapter (e.g., A-91 for auxiliary systems).

Link For each row in the subsystem tables, this item identifies the corresponding

row identifier from GALL Volume 2, Rev. 1, if the row was derived from the
earlier version of this report. Otherwise, blanks indicate a new row in this
revision of the GALL Report.

Structure and/

Identifies the structure or components to which the row applies.

or Component

Material Identifies the material of construction. See Chapter IX of this report for further
information.

Environment Identifies the environment applicable to this row. See Chapter IX of this report

for further information.

Aging Effect/ Identifies the applicable aging effect and mechanism(s). See Chapter IX of the
Mechanism GALL Report for more information.

Aging Identifies the time-limited aging analysis or AMP found acceptable for
Management | adequately managing the effects of aging. See Chapters X and Xl of the GALL
Programs Report.

Further Identifies whether further evaluation is needed.

Evaluation
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CONDITION
WITHIN FIRST-
TIER CRITERIA
(5.1)

CONDUCT INITIAL
EVALUATION OF SEm——
STRUCTURE

ACCEPT CONDITION
W/O FURTHER
EVALUATION

* VISUALINSPECTION

* NDE

* DESTRUCTIVE
TESTING

CONDITION
WITHIN
SECOND-TIER
CRITERIA (5.2)

CONDUCT FURTHER
ENHANCED INSPECTIONS,
TESTING, AND ANALYSIS

CONDITION
ACCEPTABLE AFTER
FURTHER
EVALUATION(5.3)

YES

OPTIONS
NO

' '

MONITOR AT
INCREASED FREQUENCY

REPAIR REPLACEMENT

Bl 3.3 A=A (ACI349.3R-18)

3. PAHWBARFI FHid > ERATD 7 &3 7
PR e g n A EMAREY 25 BRES &5
LEBENH - Cg R R FOwRSE - 12 D

SF o R AP B s A BRP o

(b)) 2
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(d)  E ] 20mm 2 Exd ff hR ik e
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(0) B4 RMRA AR LG TR e o
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E L) ¥ 50mm & F kg ff R F o
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(b)
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(a)

(b)
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