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SeisHazCal& SeisHaz_GUI9] siAl g 7280 2 4 tfjsahsS 5o PSHA USEAR
dtop =2]a=(Logic Tree)g /45t =2|4=2] FH7HXA(End Branch)o digh A%l
el =g ALtettt. SeisHazCal®] =2las 52 siAA 22449 Aoy,
ARG E ALe eEA BaAge Aejst: tAolth  SeisHazPPre A2
(Post-processing) =2 T7=8o|t}, SeisHazCalo] SH7HA] H 2 AARSH X =2 FE Aj
Sl 2A, SRl e EA®E E H(Uniform Hazard Response Spectrum), AfsiE 25l
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2. ZA%(Validation)

At} PSHA(Probabilistic Seismic Hazard Analysis)ojA]l= EAMA o7 ESHAME S
S84 2EAMT SNA 2RAYoR TREstel U 1eloe AEH BAUY
(Aleatory Uncertainty)xt sfjAA E=2AMd(Epitemic Uncertainty)o2 JLEs5tq AZS

sheict

2.1 &8x 2AH A2

o

&A™ 2&AlAd(Aleatory Uncertainty)2 th2 &2 Random Variability2til = $h
t}. SeisHaz_GUIOA F gt &84 242 XA HA YR, 27], #1x|et A

A= d2)(Ground Motion Model)9] Atz ® @ -mtd BAAIS Atz wo|tt SHEA
22AE0 A& Yl A JAAMER At HEREZE =4St AAIAsi =S
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SeisHaz_GUI®] ©¢] ==z =8 SeisHazCalo] &&Ad EBaAMS X2 sioh
SeisHazCal2 A|X1¥ 7|89t " (Source-based Approach)Q 2 A}, 7|EAQ] o]|=22&
Cornell(1968)S mr&rt.
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3. ZAAHKVerification)

AAle] 2 Bl A /\l%ﬂﬁﬂi U7 gdiste] dgdoA AdE 4 glenz
H
=]

LI =
AL ofojoflA] PSHA ZE HAR2 B7hsstty. 22{822 of oA ARgeh ik &
O

SEd 2EAY Ao e i, 25 A WA Hale et
L5}ttt Hale et al.(2008)& PSHA FE9] HARS

d &), th9 PSHA FEof ot A4t Aits
% 15784 PSHA FE= AJAPZF Aojstict. ALt A9t 5 4=
57 ZEES A FE=(Core Code)2 AMAsHaL, o5 sHAFE9] HAS Benchmark
Answerz} sto], Zgho]l 77h2 Zroletal 7Sttt Hale et al.(2008)9] A4t ndle
3709] Setoz FAE|QICH T5& Set 11} Set 20 tfsfA]= Benchmark Answer?}
AFo]7} +5% olUS 48 7|&(Acceptance Criteria)O. 2 A|A|5t%5 00, Set 39 THaiA]
+= Benchmark AnswerS T%5}A] OlOHIJr(JHEE 287|822 Qith). A=sSt uviet
2ol shgx BaUN] the A4S @9 m2 1 SeisHazCalo] that Z4tolct.

Test Description

1.1 Rate calculation

1.2 Rupture location variability

1.3 Rupture area variability

14 Dipping fault

15 Truncated exponential magnitude pdf

1.6 Truncated normal magnitude pdf

1.7 Youngs and Coppersmith magnitude pdf
1.8a Ground-motion variability, untruncated
1.8b Ground-motion variability, truncate 2o

1.8c Ground-motion variability, truncate 3o

1.10 Areal zone with point sources, single depth
111 Areal zone with point sources, depth range

I 3-1. AArndo] 7]=(Hale et al., 2008)
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3.1.1 Test Set 1

Set 19] 7t mEle 3ol slEas HAHe 9IF Ho=2A, TEW Ao maw
T WY, FRRE R AEXAY 2R, AAE gaae) Ane vl 52 mgs
of. dAF =do] EAlo] I8 3-19] 1FfstA| ZleE o] ot ARE 8 gA B4 #
A vix]o] tisiA= Hale et al.(2008)= &zttt
darol Aofet 2o ZE7} Set 15 ¢adioy, I8 It JHA] gt iy
Fee A RElo) ojet chan), 2 A REloME Ao met che H9E olrk
O 3-2+= Set 19] AAF »HElof gigt PSHA I E 7t XJo|& Hojfx1 Qltt
Range in results for core codes Range in results for all codes
Test <1% | <2% | <3% | <4% | <5% <2% | <4% | <6% | <8% | <10%
1.1 v v
12 v v
1.3 v v
1.4 v v
15 v
1.6 v
1.7 v v
1.8a v v
1.8b v v
1.8¢c v v
1.10 v v
1.11 v v
2 3-2. PSHA F =7t Xto](Hale et al., 2008)
3.1.1.1 Test 1.1
A4 REl Test 112 Fgols w50l BhEW MAVF HAmE oY FR(M=6.5)]
ARlofl gt Afisi e Al4teltt. Sadigh et al.(1997)9] AAlE dafjAlo] AREESICL A]
Ag Aafae] s nejetr] gt o] Z4b RUle thio] EE, DAL
2T, SYU AAE st ALtsHES dateit
@359 o550l 2mm/yrd o, ©59 EFE2 2.8524E-032.2 Aistl o], of
ke 272 AR gt ek,
o] At RN AMAGE A Yt AR ALEH WRAEAIUIRL

- 13



2.2.3.12 Fx)29 U2 okl 29 2ot

. Magnitude Distance Depth Rupture Shift | Fraction of
= Step Size Step Size Step Size Step Size Rupture Size
ARZF 0.05 0.02 0.1 0.1 0.0

A4 B4 Test 1.10] st SeisHaz_GUIS] AAF Ayt Benchmark Answer?] 4~
Al vluwrp 25 A9 B A-19] AAEQICD, T= Blue I A-10] FMAIEITH
&= 7Z4LofA Benchmark Answer®}e] xfo]7} 5% oYL &+ 2~ 9l

3.1.1.2 Test 1.2

At B9 Test 12t A 89 Test 117} $Ush}, newio] gawuc se
T F2M=6.0) AIZ] IFF A 2ok of AN R UL e A
917

o] A FRE Tl S Attt
h=0] o]=8o| 2mm/yrd o, SeisHaz_GUIx o] ZAAF mdo] o3t &+=0] gt
2 1.6040E-022 A Attt

o] A4l wHloA A ZIAsh= ALt §gt AR RO AMEE HPAFEATFL 9]
2.2.3.178 FR)59 32 ofef met At}

WA Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
= 0.05 0.02 0.1 0.05 0.0

224 349 Test 1201] st SeisHaz_GUIQ] AAF ZA3tet Benchmark Answer?] 4~
Al vlwrF 25 A9l B A-20] AAECH, J2jx Hluws OF A-20] AAIESITH
= 7420ofA Benchmark Answer?}e] Xfo]7} 5% ojljd-S & 4~ Qlch

3.1.1.3 Test 1.3

ox.
e
K

ZAA nEl Test 1.3S Test 1.29F 7o}, Fu-md A AN(A 2-6)9] BIZ
25 ot

':1:}%94 O]E‘S‘O] me/yr [[H SeisHaz_GUI= O] 7‘5]}‘\—}_ E‘C‘i:.]_oﬂ Eﬂ?_ Ed—
52 1.6040E-022 AAtstict.

o] AAL mdoA RRIASIE AAFS 25t Ax|AR| AlLE B2 (AL A9
2.2.3.18 Ax)S0] 72+ ofa mo} ztc},

i

A=
Q)

o

94
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W Magnitude Distance Depth Rupture Shift | Fraction of
= Step Size Step Size Step Size Step Size Rupture Size
= 78 A 0.05 0.02 0.1 0.1 0.95

ZAAF o2& Test 1.30] Ofjst SeisHaz_GUIQ] AAt
Al vl 25 A9l B A-30] AAEGon, Tfjm

e

A1} Benchmark Answer?] 24~
I A-39] AAIE AL}

Site 49} Site 601]/\1 0.5go] Ojst RIS =S A|Qst B E 73204 Benchmark Answer

oF A
E'_E'__l_

oko] ol 7} 5% offel

oltk. The RE ANDREEOlA A UR|stt g AN

7S ToATE 2 RPolE Hole= Zl2 e BEAFAZE 4ot BREXOZ =
Benchmark Answer ARA|7} 571 =2 =8 AlAL gre] gtolojA ARl S HXA]
SHA] Sobr] miwof A Ad 4 Qi
3.1.1.4 Test 1.4

A4k 29l Test 1.4 607 74AMS] dhEof tish ZAito|th, &Y F2(M=6.0)9] A%
o, A X5 Ayt f2-opd A AL HEAHd2 YA Yt

+35-9] o]l5E0] 2mm/yrd o, SeisHaz_GUI= o] 4t mdlof st ©&59] &&
52 1.6978E-02=2 AAI5HITE.

o] AAb mHoA] X|XIAfSi e ArHS st SR|ARo] ALEH HEA(AFEAM|RE Y

2.23.178 AE)59 e o met Ut
W A Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size

AR 0.05 0.02 0.1 0.05 0.0

7AAF el Test 1.40] tfjst SeisHaz_GUIS] AAF

A9t Benchmark Answer®] 4

A-40] AAI= ATt

Al vlw7F 25 A9l & A-40] AAIEQICH, Jin Hlue 19
D E 790]A] Benchmark Answer?}e] xfo]7} 5% ojujelS eF 4 olct

3.1.1.5 Test 1.5

A2 ©El Test 1.5 JFunERI}

Distribution)®! 7320 djst 7dAto]ct.

Hade 2 Hgfes

v 1

AR S E I (Truncated Exponential
v ZF7F 50

3 6.50]0,

Richter-b ZF& 0.90]c}. UmA] A=t~ Test 1.10A41QF 2t
&&0] o]E§o] 2mm/yrd o, SeisHaz_GUIE o] Z3AF mdlof Tfst ©h59] 2=
52 4.0670E-022 AAtstgict.
o Aab mRoA XA E AS Y pAIA R AREE HARREA R E 2



B A Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
ARZF 0.05 0.02 0.1 0.1 0.0

ZAAF 2el Test 1.50] Ofjst SeisHaz_GUIQ] At
Al v|lw7} 25 A9

A1} Benchmark Answer?] 24~
E A-50] AAEQ e, Tejx vlwE T3 A-50] AAE I}

2E 7904 Benchmark Answer?}e] x}o]7} 5% ojUyde & 4~ QJct.

3.1.1.6 Test 1.6

gab 232 Te
. AAAR,

olaﬂ@_/'\_t

@59 ol5E°] 2mm/yrd
52 7.7568E-032.2 AAtstoict.

o it mEoA ARl E ALS YT A
2.2.3.12 Fx)29 U2 okl =eF £t

wol AtgE

st 1.62 R B1x7F AYGA FE2EZ(Truncated Normal Distribution)?l
Y2, Hdiq2e 27 5.0, 6.3, 6.50|H, BEH
Test 1.19A4Q}F Zct.
o, SeisHaz_GUl= o] d4b =Hlof] tieh 359

g
o

S(AFg AR )

WA Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
= 0.05 0.02 0.1 0.1 0.0

ZAAF 29 Test 1601] st SeisHaz_GUIC] AAF
A W@l B2 Ao m

A-6o] AAIECY, T Hlune T

A1t} Benchmark Answer?] 24~
A-60] AAIE T

RE QoA Benchmark Answer®to] x}o]7} 5% ojdS & 4 Qlch

3.1.1.7 Test 1.7

AL 29 Test 1.72 frBxr7t EAX|AI R E(Characteristic Earthquake Model)

ol Aoo| tjat AAtolt}. A ATL,
Richter-bghe& 0.90]c}. L] Qs
@50] o£80] 2 mm/yrd
22 1.1658E-022 7 Atstoict.
o] ZiAb meAA AFAFE ARE ¢
22314 F%)59] 3Le ol mot 2}

_‘]6_

2o ALg

EGRRFR, Y4 2= 2H2F 5.0, 6.2, 6.450|H,
Test 1.10]|4Q} &},
o, SeisHaz_GUl& o] 4t 2= it &5 2

i

A=
)

WA (AL AHO] )




W A Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
ANk 0.05 0.02 0.1 0.1 0.0

7AAF el Test 1.70] tfjst SeisHaz_GUIS] AAF

A W@t B2 A9 &
nE A9

3.1.1.8 Test 1.8a

719} Benchmark Answer?] 4=
B A-70) AAlE e, Jfn vlns 27 A-70) AT
oAl Benchmark Answer®}o] xfo]7} 5% oJitjalS ot 4 9lct

AM 2 Test 1.8ak AXE A WEHS 1 AMAMNE At ha
Aatolch. 72 6.09 AR AFLS JHPSGON, ANE 2 MEHS I ¢

o] mejstgict. Luix]

o] AN L
Ha—:!%_rﬁ_

Test 1.19A4<Q} At}

@359 olFE°] 2mm/yr¥d T, SeisHaz_GUl= o] ZA4F Bdo] djgt @359 &5
52 1.6040E-022 AAtstgict.
o ZiAb BeEAA AFAFE AMS Yt 2AK RO ALEE HARHEA IO R
2.2.3.14 AHx)59| 3o o met 2t
B A Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
ARZF 0.05 0.02 0.1 0.1 0.0

A4 B8 Test 1.8a0] Ofst SeisHaz_GUIC] AAF Axtet Benchmark Answer<]

A "7 8= A9l B A-8o AAEon, 2t vy I A-80] AAE AL
D E 790]A] Benchmark Answer?}e] z}o]7} 5% ojujelS 2k 4~ 9ot

3.1.1.9 Test 1.8b

244 349 Test 1.8be A|X=
ARE Al

garolot.
1.8a0f| A e} .

@39] o]z&0] 2mm/yrd
59 1.6040E-022 AAtstct.
o] AAil mEofx AZIRoi= A4t
2.2.3.14 AR)E9 g2 ol mef At

_‘]7_



WA Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
= 0.05 0.02 0.1 0.1 0.0

74t B Test 1.8boll th3t SeisHaz_GUIS] |4t Atel Benchmark Answer?] 4
M7} B2 A9 B A-90] AAIEIOD], T2E wlat 1Y A9 AAEUCE ®
= 7420]A Benchmark Answer?}Q] X}o|7} 5% o|Ujd& & 4 Qltt.

N

i

3.1.1.10 Test 1.8c

AAb 23 Test 1.8ce AlAlE A9 HEde =it XAAsi: 7
daroltt. XAl A ®H1ede £307bA] aEstiion, UMl YW LE Test
1.8a0f| A e} Zct.

@59 o]&&°] 2mm/yrd ©f, SeisHaz_GUlE o] Hil ZHlof tist ©59 &&
£2 1.6040E-022 AHAlstct.

o A4t mEoA AR E ArtS A SRR AREE HA(AHEAT R L O]
223178 Fx)59 A2 okl met Zoh

W A Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
ANk 0.05 0.02 0.1 0.1 0.0

A4t @ Test 1.8coll Ofgt SeisHaz_GUIS| A4t Zifet Benchmark Answer?]
SR vlwIF 25 A9l & A-100] AA|E|ion, T Hljh a3 A-100] A=A
t}. B 5 Z20|A Benchmark Answer®}o] z}o|7} 5% oS & 4~ 9ict,

3.1.1.11 Test 1.10

A4t Bl Test 1.102 Z1¥Zol7} 5 kmof] 1™ HAX KA st F4to|ot.
B 5 o]AF X]X19] AH7F ¥hAiYl == (0.03950]0, Sadigh et al.(1997)2] X|%x1% ZhajjAl

to =4

WEd 7710 A9 glol AMgstith. AUASEES Agstdon, Hage U A
H2E= 747 5.0 ¥ 6.50]1 Richter-bZt2 0.95 A-&stdct HAXXY WYojlA A%
(AR @Re wAst o2 sPdstelct

of A4 RRoIN ATAHE AL 9a LAlAR0] AL WARIEAIR L)
22312 "x)50| ghe o) met 2t

_‘]8_



WA Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
= 0.05 0.02 0.1 0.1 0.0

AL »El Test 1.100] tfst SeisHaz_GUIQ] AAF Z1te} Benchmark Answer?]

A Bli
e

3.1.1.12 Test 1.11

24 »d Test 1. 11%

o tist HAtoltt. Loix] 9

AZio|7t 5-10 km o]l wE5HA F=sh= HAX| A
Sixtes A4 2 Test 1.103} EUsit.

} B2 Aol 7 A-110] AAEQon, 2= vlu=
Q0] Benchmark Answer®}e] x}o]7} 5% oJujalS 2k 2~ 9lct,

I3 A-110f] AAIEHA

[e]

of A ROl AHAAE ANE AT SALE AL VA g Lo)

2.2.3.148 AR)E9 P

L4

of2} me} et

W A Magnitude Distance Depth Rupture Shift | Fraction of

=T Step Size Step Size Step Size Step Size Rupture Size
ANk 0.05 0.02 0.5 0.1 0.0

ZAAF 289 Test 1.119] st SeisHaz_GUIC] AAF

ZA1tet Benchmark Answer?]

A w7 25 A9l B A-120] AAIEQon, TJm vwe= IH A-120] AAIHA
Of. 2= 42094 Benchmark Answer?}e] x}o|7} 5% o|d3 & 4 QT

3.1.2 Test Set 2

l

Set 29] A4t BHI2 XXl = 25l 7|5 (Test 2.1), NGA West22] X|%l& a4l
715 (Test 2.2, 2.3), A|EZo] 2 7 75 (Test 2.4), 223 X|A& G2
J?ii} 42 Y (Test 2.5)2 =}

i

BN r°l'

3.1.2.1 Test 2.1

AAb BEll Test 2.12
wajlol o Aatolct.

o] Ad4b RN XA = A4S e
2.2.3.14 ZR)59] 3t ofgf met &

shite] wixlx| 5l et

DO
N

1
L
i
ok
P
)

o

dofl 9gh AR H =

B (AL g AL 2
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W Magnitude Distance Depth Rupture Shift | Fraction of
= Step Size Step Size Step Size Step Size Rupture Size
= 0.05 0.02 0.1 0.1 0.0

A4 34 Test 2.10] Tist SeisHaz_GUIS] AAF Ayt Benchmark Answer?] 4~
Al "ln7} &= BO| ® B-la, 1b, lcof] AAERCT, XX e T vy 18
B-10] AAI=QITH. & B-1b W 1cof Ojgt £+87]&2 2%°|ty. & BE AHEH, A

Ao 7 SeisHaz_GUI®} Benchmark 7ol 2% oJujofA]l o & AX|5t1 9S8 & &

=2 T
ot

3.1.2.2 Test 2.2

A4 Bd Test 2.2 NGA West2 A|Xl= 7ZFAjAlof] Tfjst AAlo|tk. NGA West2 A]
As A2 7189 ARls dMAED X T2 d¥HALE Ba 2 fth AAIAKsH
& At =z 380] NGA West2 X[Als 7Ha1A19] o] &of g AHFHAE Az A
Arsh 4 Ql=x] Ald5H7] Y5l 4709 NGA West2 X|X1% 7HjAlS XAstgict Aohs)
Al A2 BEHALS AT FAE 9079 Fgols ©E FRIo] BEsH: 671 FX0
dish AIxIAsH =g AlLketc

o] AL BRO|A AAASE ANG YT SAHEA ARE WA U]
2.2.3.178 Ax)59 e o mef Pt}

W A Magnitude Distance Depth Rupture Shift | Fraction of

=T Step Size Step Size Step Size Step Size Rupture Size

e 0.05 0.02 0.1 0.1 0.0

AAF BHl Test 2.20] TSt SeisHaz_GUIS] AAF AatQt Benchmark Answer?] 4~
Al vlu7F B2 B & B-2a ~ 2do] AAIECH, A|AAfSE 2T HluE I
B-2a ~ 2do AAIET. 7 == B B-2a ~ 2d= AHHtiE£ Abrahamson et al.
(2014), Boore et al. (2014), Campbell and Bozorgnia (2014), Chiou and Youngs

(2014)0] tigr Zyo|ty. 2= 7oA Benchmark Answer?be] xo]7F 5% ojujd-2
& 4~ Qo

3.1.2.3 Test 2.3
A 23 Test 2.32 AP B Test 2.29F GAtstTh AL 45°9] ddts &9

S |
moke 67) BAo] Ojsl AXANES AR xRS WEde meisir oorrt
=0

Ol‘

—
~
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o] 74t RO|A RAMHE AMNE AT SAARA ASE W
2.2.3.18 AH%)50| gt ofef L9} k.

T

S(AFg AR )

WA Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
= 0.05 0.02 0.1 0.1 0.0

A4 Bd Test 2.30] Ofst SeisHaz_GUIS] AAFSE AQF Benchmark Answer<]
A HlurF 8% B & B-3a ~ 2do] AAEH} W, X|ZIAfsi e T Hluws T
B-3a ~ 249 AAIE Yt B & HALo]A Benchmark Answer?te] xpo]7} 5% ojyj<d
Dt

=2

3.1.2.4 Test 2.4

4= OS50 g9 oo Fao] tigt
Aol dAEE(Uniform Distribution)?l A
Distribution)?l 7422 AMAsSICE Z4A} 90°9] F3Fol=thE X o —E—Eé}h
of oisll RAIR|s== AAtstt}t Chiou and Youngs (2014)
Koy, X159 HEde 2stA] AUdTHe=0).

o] dat RRA RAAsE Aldts He
2.2.3.18 Ax)2°| 2 ofell ®ef A

A4 2 Test 2.
(g A

TRSS Pari MY

o T

19
R
)
offt
N
~
£
> r
mlo

i o

SR

L
M
=

S~
>
ofo
o

Fraction of
Rupture Size

0.0

Distance
Step Size

0.02

Depth
Step Size

0.1

Magnitude
Step Size

0.05

Rupture Shift
Step Size

0.1

est 2.49] oSt SeisHaz_GUIC] AAF Ao} Benchmark Answer?] 2~
Be] ® B-4a ¥ E B-4bo] AAEon, XZAIAjsE J2= Hlu=
EC.J B-4boj] AAIE] Tt 2= H20A Benchmark Answer?}Q] Xpo]

|d

o
=
oS W
o
ﬂJ1~

3.1.2.5 Test 2.5

Art 28 Test 2.5+ A|%l5 A4

e w5 wos
= hE|
= (o]

Hﬂ

10] mZHRL FEj] gjoto] gt &
RgtstA] 42 Extreme Tall(c.’—:‘-‘ﬂ@.?l L)t 2742
ki
Al
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g olgstgon), xx1Ee] BEHAE 0=0652 LA
o ZiAb BeEAA AFAFE AMS Yt 2AK RO ALEE HARHEA IO R
2.2.3.18 &E)50] ghe ot me} 2.
W A Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
ARZF 0.05 0.02 0.1 0.1 0.0

3l Test 2.50]] Ofjst SeisHaz_GUIQ] AAF Z31Fe} Benchmark Answer?] 4~
Al "lwrt 25 B & B-ba I & B-bbof] AAIHJCH, A|FIAGHE 2T H]w=
A 23 B-5bofl AAIEJT. W& FolA Benchmark Answerte] x}o]
7F 5% ojUda & 4 A

|d

Set 39] 74t mEle Zafo] FL WE(Test 3.1), k2l42 U WEYH(Test 3.2),
M) W8 K(Test 3.3), 22lm 7HITES 0] @3 HAAKY(Test 3.4)2 FA 5
| ofsl7tx] EriElA] ore AlEjolme, 4
8715 AAISHA] kTt

3.1.3.1 Test 3.1

2o
r2
Hd
e
x
)
2a)
=
ol
e
H
)
r2
o
19
rol
>
ﬁ‘
2
M
=
S
>
ofo
rn
‘T
>
>
>
ofo
D)
D)
=2
ar
e
1o

B A Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
ARZF 0.05 0.02 0.1 0.1 0.0

ZAA 2 Test 3.10] Ti§t SeisHaz_GUIQ] AAF Anto] 4] vl S B2 Co n
C-la ¥ ®E C-1bo] AAleHon, XXANse Ze2fz vl 2" C-la ¥ 1Y
C-1bo] AAlsIRTh 2dy WHE Fdghah vlwsiict. SeisHaz_GUIS| Al4F At
=, 70| Hste FJAESY w2 u}t ¥ste] Hale et al.(2008)0] 7]&3t 3714 &
2] ¥l = Stirling?] & ndat Ao x|t
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3.1.3.2 Test 3.2

A B Test 3% 7T =228 yu BRe AMNE A /5 A
gtk SeisHaz GUIE LIS o] §sto] WEel2s AT,

of ZAt RN AL AL Y5 SRIHEO] AFGE WAALEAIT A
2.2.3.18 A%)S0| gk ofef L9} Lk,

. Magnitude Distance Depth Rupture Shift | Fraction of
= Step Size Step Size Step Size Step Size Rupture Size
ARZF 0.05 0.02 0.1 0.1 0.0

SeisHaz_GUl= W4rE o]&csfo] =
SeisHaz_GUI9] AlAF ZA1te] £A] H]a
Qw33 C-20] AASECH
ettt

94 % Aiketet, AAb 2l Test 3.20] CfsH
Col B C-20] FAlgiad, X|ZAIRsl =
2 Hale et al.(2008)2] ZAu}Q} AF Ax]

g

MW

r_>¢ ﬂJlﬂJ

ﬂ" o=

_|

3.1.3.3 Test 3.3

ZAAb 2dl Test 3.32 AU Wio] xAIU(Intraslab Zone)oll °Jgt X XA =
| o

o] At Aut= AAstt} SeisHazCale £A10 2 7(Slice) WA AP FAlo|L} o
SAAEY] B B AYH AAE GEHoR wHEPd 4 Qlth o] FoA AR
Aol Jh gol3h uhAlSh we AHsiTh & YT AR 2We UsWoR
ottt g, SeisHazCalz YT A5 mHo] F3Pgt th4o] FFH(GE 59,
g5 BH 7}%31, 32 mo)e AxIKog ujdsle] R|XIAYE| =S AAE 2 9l o}
oof tjigt @ﬂ By iOﬂ 7\1]/\10}7:] ororr}

WA Magnitude Distance Depth Rupture Shift | Fraction of
=T Step Size Step Size Step Size Step Size Rupture Size
= 0.05 0.02 0.1 0.1 0.0

ZAAb 2dl Test 3.30] Ojgt SeisHaz_GUIQ] AAt
C-30]] AAlgion, A|XIRshe T2 vHluw= T C-
AF83F HAZA5 2 OpenQuake®] AAHZupe} &F x|
3.1.3.4 Test 3.4

Aute] 2x] 8lEE 2= CY X
30 AAlSIAC. £UT RIS

2]
a
olx]dFS. OoF X O

A= & & Aok
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AAL @ell Test 3.4 WAXXIYo] 235t XA S 7S (Virtual Fault)S
o]-&5tof AlAket AutE Aarstt}. SeisHaz_GUl= 7HdESo Hish 7|50l gleng o
AAE 2Hlof gist Hiatg S85HA] okttt
3.2 S14A BaAY

3.180A Argst Fditn=(Hale et al., 2008)2 &4 A9 Ao tigt A
o2 ©Y L2738 SeisHazCal?] ZAto] &5 9lct. I2{L} Hale et al.(2008)& 3
A 2ol g Bitude M i%q. 54 Ao 7]&H upet o], aiA
X =2ataxol xMejo] tjgh HAHS 9le AIHMoR ZAitnelg sfutsieict. 2t of
AArRde A $RO2A Hale of al(2008)e] AAREAY EEAolx gk
Hale et al.(2008)0f| A& ™ UrTJ L2 Ho] Fojsto AntE vlushs WHe A&t
chel sfiAA 2EAlgo] tigt muAQl 7 i

_4

3.2.1 92 XA E A

ARz Jigd @Y ARldEs 1 Aides A
T/dste ATEES] ARl viAl= 2™ 3-31 Zo. £A]= Source 14 ol Hxl
oh AAEE ARFE 5442 # 3-19 7leHof ok

Source 2

20 km

Site
10k
™ . Source 3

20 km
+
-
L

Source 1

3
L J
3
L J

20 km h 20 km

|d

d 3-3. T AFL =M KR4 0] viR]
B 3-1. RIAIY9] XA&Eg= EX

i



[ ARge | g=RE | osad | HaAd | b =
MR GiER) | cteA) | otER) | oteR) | orsa) | SR
0.5
1 5km NE-=R=!] ~sko)l = (0.4) 0.001, 0.9 21
(1.0) (1.0) (1.0) 7.0 (1.0)
(0.6)
3 km 6.5 0.001, 0.9
, 06 | xrea | mgos | (04 (0.6) -
5km (1.0) (1.0) 7.0 0.002, 0.9
(0.4) (0.6) (0.4)
3km 0.5
3 (0.6) NE-N=R=!] ~sko| = (0.4) 0.001, 0.9 47
5km (1.0) (1.0) 7.0 (1.0)
(0.4) (0.6)

« B 5 ol AIF) A7 WANIE

ARE 2Ele 27024, Baag-1(2g @], 2015)1}F Baag-l(21Akd <], 2015)0] 7}

A 0.61F 0.45 272t Boisioi.
# 3-128H, 3719 x]x1do] tigt ARY RO = 2x8x4=647l0]0, FL3
2ol 2719 AAls mHo] 247t AgElog, F 128719 AAA zgol AHHC
o]

= = % = s}= o0 o = =
128709 ARl =5 Z3zbofl gk 7teA] R RuEtES MS Excelg &dll Al4tstd,
T ZiE SeisHazPPro| Zuel vlustAth® 3-2). 3719 A|4xls £%(0.01g, 0.1g,
S = s= i H o] A HOo|A(R Hol| A2
0.5g)oll THEh AuEHEO] WA, 15 MEYS, 50 WEY(FAU), 85 HEALE A
Aoy,
#* 3-2. ©Y ARIHo] diet gAak At
Exceeding Probability
0.01g 0.1g 0.5g
Mean 15-th 50-th 85-th Mean 15-th 50-th 85-th Mean 15-th 50-th 85-th
Excel 3.2579E-03 | 2.7897E-03 | 2.9806E-03 | 3.9757E-03 | 5.9840E-04 | 3.4916E-04 | 3.7406E-04 | 9.8986E-04 | 8.2183E-06 | 3.3539E-07 | 1.1577E-06 | 2.2559E-05
SeisHaz GUI| 3.2579E-03 | 2.7896E-03 | 2.9806E-03 | 3.9756E-03 | 5.9840E-04 | 3.4915E-04 | 3.7406E-04 | 9.8986E-04 | 8.2183E-06 | 3.3539E-07 | 1.1577E-06 | 2.2559E-05
% diffeence 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Arot £Asih Map 2= Map 104 xFY 32 Aol 2749)
c}. Map 32 Map 1014 X7 22 A3t 2719 AAPo=m

40
FE A

AR gdo 3213 5Us51A Baag-I1(Baag, 2015)1t Baag-li(Baag,2015)0l 713
Al 0.6 0.4% 747t Folstelct
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M=t 8o} 2ol Map 19] A3 =2 5 1287lo|c}. Map 29] 2712 X%l
it AAY 22 2x8=16712A4] 2719 A|ils 223 UHSHH F 32719 A|AY =
o] A=t Map 39| 2719] A|Z1dof tigh A&l A2 2x4=87]=24 2719 A%l
& 222 vHstH F 16719 XAl Aol AHEHN. 188w 3719 AildEzR
B B Y 22 T 128+32+16=1767l0|t}. 1767119] A7l = ZHztof of
e 7Rl R REES MS Excelz &0l Al4tsto], 2 Ai}E SeisHazPPreo] Zutet
HlwstAtHE 3-2). 3712 A4ls +%(0.01g, 0.1g, 0.5g)ol tiet xutelr59] H3L,
15 URE-9]4 50 YRR (FY3), 85 MR 5 A4St

Exceeding Probability
0.01g 0.1g 0.5g
Mean 15-th 50-th 85-th Mean 15-th 50-th 85-th Mean 15-th 50-th 85-th
Excel 2.5807E-03 | 1.8257E-03 | 2.7848E-03 | 3.7527E-03 | 5.6842E-04 | 3.4133E-04 | 3.7221E-04 | 9.0317E-04 | 81997E-06 | 3.3509E-07 | 1.1577E-06 | 2.2525E-05
SeisHaz_GUI| 2.5807E-03 | 1.8257E-03 | 2.7848E-03 | 3.7527E-03 | 5.6842E-04 | 3.4133E-04 | 3.7221E-04 | 9.0317E-04 | 8.1997E-06 | 3.3509E-07 | 1.1577E-06 | 2.2525E-05
% diffeence| 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

3.2.3 & 7](Collapsing)

SeisHazPPr& It 1,000,000719] XX1Y RS &2
ARl = AlptollA X519 28 0] 1,000,0007H8 Zast= 3
Zgro] 1,000,0007f5 Z=ust= 749, SeisHazPPr& A|AYE=RZ Afsf7} SARSH ¢
IR FYstA (&, SYIHA Vg £91) XAY &0l 1,000,0007HE E3FsHA] &
5 2. o] °“HE 4 71(Collapsing)2} $Ftt.

SeisHazPPro] #7| A& E}Qﬂ} 2o WA ZF X)A1o] HE & 9l

d 29 5 AN OF, §8"H FRY &2 25 2] oS WA, Y
JHRI7F B2 ARERE AV A lOJUr. o= {dl, X%
2 et &, Asfert A ZAHE QA 27]9] EUIIR|E E35h
Ao Al == & A 278 SY7HR A AAsl =9 FHolH, 7HEAl= 270 715A]
o] golth. 71 &all Aldtd A e 489 FARoIt. 1{ug FHY7t 9w
gt o= ZEstA o=yl st et= 1 Aub= Aol oyt

ghd, H+t KWKH‘HEL AAA 22 o]8sHx] 4L, Al 2-254 Al 2-265 &5l

o, SEA 2y FAONAT el Z2awo) B2 P4l Folsichy X
BHQ 740l H53S Zlolch. o] s2tsta| opstel, R5o] AHAoR Aud
A4 BEE ol gste] PAE sastch 7] AALS S5 b PAb BEg A
Ack A WA RRe sho] AFYEo $UG ARl Fae Frste BHlo]
o, £ wA oS 5US wlo] AU FU SHEAS 2 molch A
Wee 34 Ao 712Hn
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goll S Zatolch, a0l chel B2 U 15 M4, 50 LSl 85 Mol
2 Aatsteict. BEe K719 chgol ofUu, AnE AlAlstAch M&d ke 2ol
ARAL et RRE A&stel TRl F/1RICH B 3-49) AuNlEt AH A}
MES AR RS2 Ui, gdetd dolth 13 3-59 1 4-62 47 AAE 4
F 0.1g9 0.5g0] ofgt Awolct,

E 3-4. YT AIRYS Zolo] e ApstE RIS ASHKUS 27 0.01g).
T 2 0019 e
Mean 15-th 50-th 85-th EX-TE

1 1.3753E-03 | 9.7081E-04 | 9.9946E-04 | 1.9967E-03 16

2 1.3754E-03 | 9.7160E-04 | 1.4565E-03 | 1.9395E-03 128

3 1.3753E-03 | 9.9943E-04 | 1.3326E-03 | 1.6657E-03 1,024

4 1.3754E-03 | 1.2126E-03 | 1.4554E-03 | 1.6988E-03 8,192

5 1.3753E-03 | 1.1652E-03 | 1.3601E-03 | 1.5991E-03 65,536

6 1.3753E-03 | 1.1337E-03 | 1.3326E-03 | 1.6181E-03 524,288

7 1.3753E-03 | 1.1422E-03 | 1.3871E-03 | 1.5706E-03 | 4,194,304

# 3-5. 5UF XF Y] Foto] e Fgste xapleo] WHAAE 2% 0.1g).
0.1g Al

Mean 15-th 50-th 85-th =

1 9.0803E-05 | 1.9047E-05 | 4.4344E-05 | 0.00022046 16

2 9.0805E-05 | 2.0811E-05 | 3.7372E-05 | 0.00020007 128

3 9.0803E-05 | 2.2614E-05 | 3.5237E-05 | 0.00018935 1,024

4 9.0803E-05 | 2.3551E-05 | 0.00003409 | 0.00019657 | 8,192

5

6

7

9.0804E-05 | 0.00002422 | 0.00003324 | 0.00019281 65,536
9.0803E-05 | 24533E-05 | 3.2807E-05 | 0.00019383 | 524,288
9.0803E-05 | 0.000024582 | 3.2533E-05 | 0.00019231 | 4,194,304

# 3-6. L AAAY Bt O Btekd 2RliEof Hel(X|AlE & 0.58).



x| 2
T 2 059 e
Mean 15-th 50-th 85-th &g =
1 6.1846E-08 | 2.1729E-11 | 9.2084E-10 | 1.8466E-07 16
2 6.1845E-08 | 1.6734E-10 | 6436E-10 | 1.9391E-07 128
3 6.1847E-08 | 2.2079E-10 | 6.31E-10 | 1.7271E-07 1,024
4 6.1848E-08 | 2.505E-10 | 6.2885E-10 | 1.6936E-07 8,192
5 6.1846E-08 | 2.6876E-10 | 6.2332E-10 | 1.7056E-07 65,536
6 6.1847E-08 | 3.132E-10 | 5.7995E-10 | 1.6908E-07 524,288
7 6.1846E-08 | 3.1589E-10 | 5.8074E-10 | 1.6696E-07 | 4,194,304
7} mol o2& Bot XXY xge] a7t BAH0] gt ANY Aast )
o, g2z AAY 2Ll 747t 1,000,000705 =gttt J2j8a=2 KXY 74 67
olstolM= A717F AE8HX] k2 Agekst gholn, X7 77t 70d O A7|7F A&
dct mebd, AR Ala ) 2 o) gAstE Auies AR A 6] olstd o
HAsre zoplset Sabslhe, A7t Bldeb olalElg e e MdeR FAT 4
ott. oleist Aae & o AmHoz oslelr] sl 3 mol AAY AT 1
3-4 ~ 37} 3-50] EABLTE RAY] 2Tt SIS ARerE RIIEo} o
of Zro2 22stt A} YatelA] Lepdt,
ARE 250 57148 ZaE Bmo| wtiao] Alstelol, Hagat 50 Wi
2 (FZGEY &pol7t Brrst. o]= A|AlE £F0] FVHESE 54 F9 Aot =
2]7] mZolth. OF 3-69] YT 21 AA|Uo|n, YHX]= AY AFA Lol
0.01g
2.1E-03
G— | —o—Wean —g—15th —@—50th —g—B85-th
1.96-03 a
1.7E-03 . =
B - .
z a8
< 1.5E-03
Lo
1.3E-03 ==
/ .
1.1E-03 / -
L g———8
9.0E-04
0 1 2 3 4 5 6 7 g
Number of sources, N
O 3-4. 3Lst XFYQ] 710 g et 23Rz HaK(X|4ls &F 0.01g)
Fe= zu¥lwol0f, N2 X|x149] 70|}
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0.1g

2.6E-04
‘ —&—Mean —p—15th —@—50-th —E—85-th
2.1E-04 O
EI--..___E_____E — a A
= 1.6E-04
.
[44]
(N,
1.1E-04
o——— 00— 00— O0—0
6.0E-05
B—5- g = = e
- H H B B
1.0E-05 L L hi
0 1 2 3 4 5 5] 7 3
Number of sources, N
27 35 598 ARYe] 7l T AetE Zawlol WekXAS £F 0.1g)
Fet Z7plgoln], N x|xIge] jsolct.
0.5g
1.0E-06
1.0E-07 B o— i i i il
e o o o —0o 0 —o0 —20
1.0E-08
= —@&—Mean —g—15th —g50-th —@— B5-th
1]
“ 10E09 B L L L
88— —g——&8—+8
1.0E-10 -
,-'/'
o
1.0E-11
0 1 2 3 4 3 b 7 B
Number of sources, N
9 30 58 ALY Bo1o e Al sabiles] WAALS 23 056

Map)0ﬂ 5010} 7‘] = —7.37}8}01(2 Maps) 2 Z3}2 8] 25}9ck
Y= 7HEA9 %% 101010F stoa 7+ x|&Yo| 0.59 7FERE
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th. shte] AFYE(l Map)e] AAY AF AHE 10000008t srone H7]7h A
g2gx] out, £ 7o) RAYE(2 Maps)el= H7]7t A}

A A SQe AFY 2ol

st 4%(1 Map)et
St 1 Map?9] A4
&2 =o] njojgd 7o

<ol
9} 85 Wxgso] Lterd ol 7|0 gt A}

% 3-7. 5U3 ARUE| Foto] e xTEEO| Wl

X7 PARSEC Median 15-th Percentile 85-th Percentile
o ZE) 0.01g 0.1g 0.5g 0.01g 0.1g 0.59 0.01g 0.1g 0.5g

1 Map 524,288 | 7.9956E-03 | 1.9684E-04 |3.4797E-09| 6.8019E-03 | 1.4720E-04 | 1.8792E-09| 9.7083E-03 | 1.1630E-03 | 1.0145E-06
2 Maps | 1,048,576 | 7.9956E-03 | 1.9684E-04 |3.4797E-09| 6.6024E-03 | 1.4728E-04 | 1.8818E-09| 9.7083E-03 | 1.1642E-03 | 1.0159E-06

% difference 0.00% 0.00% 0.00% 0.01% 0.05% 0.14% 0.00% 0.10% 0.14%
B 3-72 UTEH, FUYOIH BoIRAZ WEIL ol7t F71ES & & Uk
EG ANE £F0| F/1ELAZ Aot F/1EL BT IoE BIST F ANY
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B A-1. AAtgd Test 1.10] tjst A},

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

0.001
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%

0.01
2.8483E-03
2,8487E-03

-0.02%
2,8483E-03
2,8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%
2,8483E-03
2,8487E-03

-0.02%

0.05
2.8433E-03
2.8487E-03

-0.02%
2.6483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%

01
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%

0.15
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%

02
2.8483E-03
2.8487E-03

-0.02%
2,8483E-03
2,8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2,8483E-03
2.8487E-03
-0.02%

0.25
2.8433E-03
2.8487E-03

-0.02%
2.6483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%

03
2.8483E-03
2.8487E-03

-0.02%
2.8483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%
2.8483E-03
2.8487E-03
-0.02%

0.35
2.8483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%

2.8483E-03

2.8487E-03
-0.02%
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04

2.8483E-03

2.8487E-03
-0.02%

2.8483E-03
2.8487E-03
-0.02%

2.8483E-03

2.8487E-03
-0.02%

043

2.3483E-03

2.8487E-03
-0.02%

2.8483E-03
2.8487E-03
-0.02%

2.8483E-03

2.8487E-03
-0.02%

0.5
2.8483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%

2.8483E-03

2.8487E-03
-0.02%

0.55
2.8483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%

2.8483E-03

2.8487E-03
-0.02%

0.6
2.8483E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%

2.8483E-03

2.8487E-03
-0.02%

0.7
2.8433E-03
2.8487E-03

-0.02%

2.8483E-03
2.8487E-03
-0.02%

2.8433E-03

2.8487E-03
-0.02%



Annual Exceedance Probability

Annual Exceedance Probability

Test-1.1, Site 1

1.E-02
—&—SeisHaz_GUI
—=—Benchmark
1.E-03
1.E-04
0.001 0.01 0.1 1
Peak Ground Acceleration (g)
Test-1.1, Site 5
1.E-02
—g—SeisHaz_GUI
—e—Benchmark
1.E-03
1.E-04
0.001 0.01 0.1 1

Peak Ground Acceleration (g)

Annual Exceedance Probability

Annual Exceedance Probability

1.E-02

Test-1.1, Site 2

—&- SeisHaz_GUI

—e— Benchmark

1.E-03

1.E-04
0.001

1.E-02

Annual Exceedance Probability

0.01 0.1 1

Peak Ground Acceleration (g)

Test-1.1, Site 6

—&—SeisHaz_GUI

—o—Benchmark

1.E-03

1.E-04
0.001

Annual Exceedance Probability

0.01 0.1 1
Peak Ground Acceleration (g)

a2 A-1. AArR® Test
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Test-1.1, Site 3

1.E-02
—a—SeisHaz_GUI
—e—Benchmark
——— =8
1.E-03
1.E-04
0.001 0.01 0.1
Peak Ground Acceleration (g)
Test-1.1, 5ite 7
1.E-02
—a—SeisHaz_GUI
—e—Benchmark
1.E-03
1.E-04
0.001 0.01 0.1 1

Peak Ground Acceleration (g)

1.10] ojjst At

Annual Exceedance Probability

1.E-02

Test-1.1, Site 4

—5-SeisHaz_GUI

—e—Benchmark

1.E-03

1.E-04
0.001

0.01 0.1 1

Peak Ground Acceleration (g)



B A-2. AAtgd Test 1.20] st ZAxu},

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

PGA (g)

SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5915E-02

0.00%
1.5915E-02
1.5915E-02

0.00%
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5918E-02

-0.02%
1.5915E-02
1.5915E-02

0.00%

0.01
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5915E-02

0.00%
1.5915E-02
1.5915E-02

0.00%
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5918E-02

-0.02%
1.5915E-02
1.5915E-02

0.00%

0.05
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5915E-02

0.00%

1.5915E-02
1.5914E-02
0.01%
1.5915E-02
1.5914E-02
0.01%
1.5915E-02
1.5918E-02
-0.02%
1.5915E-02
1.5915E-02
0.00%

01
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5915E-02

0.00%

1.5915E-02
1.5914E-02
0.01%
1.5915E-02
1.5914E-02
0.01%
1.5915E-02
1.5918E-02
-0.02%
1.5915E-02
1.5915E-02
0.00%

0.15
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5915E-02

0.00%

1.5915E-02
1.5914E-02
0.01%
7.7500E-03
7.7448E-03
0.07%
1.5915E-02
1.5918E-02
-0.02%
1.5915E-02
1.5915E-02
0.00%

02
1.5915E-02
1.5914E-02

0.01%
1.5915E-02
1.5915E-02

0.00%

1.5811E-02
1.5818E-02
-0.04%
1.6182E-03
1.6002E-03
1.13%
1.5811E-02
1.5812E-02
-0.01%
1.5915E-02
1.5915E-02
0.00%

0.25
1.5915E-02
1.5914E-02

0.01%

1.1948E-02
1.1963E-02
-0.12%

1.1948E-02

1.1943E-02
0.04%

03
1.5915E-02
1.5914E-02

0.01%

8.6377E-03
8.6445E-03
-0.08%

8.6377E-03

8.6308E-03
0.08%

0.35
1.5915E-02
1.5914E-02

0.01%

5.7142E-03
5.7256E-03
-0.20%

5.7142E-03

5.7182E-03
-0.07%
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04

1.1642E-02

1.1734E-02
-0.79%

3.0972E-03
3.0905E-03
0.22%

3.0972E-03

3.0859E-03
0.37%

045

8.1464E-03

8.2201E-03
-0.90%

1.5234E-03
1.5112E-03
0.81%

1.5234E-03

1.5093E-03
0.93%

05
5.2789E-03
5.2292E-03

0.95%

6.2375E-04
6.0998E-04
2.26%

6.2375E-04

6.0911E-04
2.40%

0.55
2.7230E-03
2.6374E-03

3.24%

0.6

0.7

08

09



Annual Exceedance Probability

Annual Exceedance Probability

Test-1.2, Site 1

1.E-01
—B&—SeisHaz_GUI
—=—Benchmark
1.E-02
1.E-03
1.E-04
0.001 0.01 0.1
Peak Ground Acceleration (g)
Test-1.2, Site 5
1.E-01
—5—SeisHaz_GUI
—e—Benchmark
1.E-02
1.E-03
1.E-04
0.001 0.01 0.1

Peak Ground Acceleration (g)

Annual Exceedance Prebability
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B A-3. AAtz®l Test 1.30] tfst Zut.

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
1.5912E-02
1.5913E-02

-0.01%
1.5912E-02
1.5914E-02

-0.01%
1.5912E-02
1.5914E-02

-0.01%
1.5912E-02
1.5913E-02

-0.01%
1.5012E-02
1.5914E-02

-0.02%
1.5912E-02
1.5913E-02

0.00%
1.5912E-02
1.5914E-02

-0.01%

0.01
1.5912E-02
1.5913E-02

-0.01%
1.5912E-02
1.5914E-02

-0.01%
1.5912E-02
1.5914E-02

-0.01%
1.5912E-02
1.5913E-02

-0.01%
1.5912E-02
1.5914E-02

-0.02%
1.5912E-02
1.5913E-02

0.00%
1.5912E-02
1.5914E-02

-0.01%

0.05
1.5912E-02
1.5913E-02

-0.01%
1.5912E-02
1.5914E-02

-0.01%

01
1.5812E-02
1.5813E-02

-0.01%
1.5912E-02
1.5914E-02

-0.01%

0.15
1.5912E-02
1.5913E-02

-0.01%
1.5912E-02
1.5914E-02

-0.01%

Site 1

Site 2

Site 3

1.5912E-02
1.5913E-02
-0.01%
1.5012E-02
1.5914E-02
-0.02%
1.5912E-02
1.5913E-02
0.00%
1.5912E-02
1.5914E-02
-0.01%

1.5912E-02  1.5779E-02
1.5913E-02 1.5817E-02
-0.01% -0.24%
1.5067E-02 | 8.7998E-03
1.5091E-02 | 8.8978E-03
-0.16% -1.10%
1.5912E-02  1.5779E-02
1.5913E-02 1.5815E-02
0.00% -0.23%
1.5912E-02 | 1.5912E-02
1.5914E-02 | 1.5914E-02
-0.01% -0.01%

Site 4

Site 5

Site 6

Site 7

02
1.5912E-02
1.5813E-02

-0.01%
1.5036E-02
1.5106E-02

-047%

1.4372E-02
14502E-02
090%
2.2716E-03
2.3849E-03
-475%
1.4372E-02
1.4497E-02
-0.86%
1.5036E-02
1.5106E-02
-0.47%

025
1.5912E-02
1.5912E-02

0.00%

1.2286E-02
1.2195E-02
0.75%

1.2286E-02

1.2185E-02
0.83%

03
1.5605E-02
1.5671E-02

-0.42%

9.4133E-03
9.5979E-03
-1.92%

9.4133E-03

9.5891E-03
-1.83%

0.35
1.4246E-02
1.4369E-02

-0.86%

6.9703E-03
7.0052E-03
-0.50%

6.9703E-03

6.9971E-03
-0.38%

_39_

04

1.2154E-02

1.2070E-02
0.70%

4.9290E-03
4.7202E-03
442%

4.9290E-03

4.7252E-03
4.31%

043

9.1532E-03

9.3139E-03
-1.72%

2.8643E-03
2.8905E-03
-0.90%

2.8643E-03

2.8837E-03
-0.67%

0.5
6.6345E-03
6.4966E-03

2.12%

0.55
3.6412E-03
3.6621E-03

-0.57%

0.6 0.7 0.8 09

1.4443E-03
1.5449E-03
-6.51%

1.4443E-03

1.5458E-03
-6.57%



Annual Exceedance Probability

Annual Exceedance Probability
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B A-4. AAtgd Test 1.40] tjst A},

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
1.68336-02
1.6826€-02
-0.02%
1.6833E-02
1.6837E-02
-0.02%
1.6833€-02
1.6837E-02
-0.03%
1.6833E-02
1.6838F-02
-0.03%
1.68336-02
1.6837E-02
-0.02%
1.6833F-02
1.6836E-02
-0.02%
1.6833€-02
1,6837€-02
-0.02%

0.01
16833E-02
1,6836E-02
-0.02%
1.6833E-02
1.6837E-02
-0.02%
1,6833E-02
1,6837E-02
-0.03%
1.6833E-02
1.6838E-02
-0.03%
16833E-02
16837E-02
-0.02%
1.6833E-02
1.6836E-02
-0.02%
1,6833E-02
1,6837E-02
-0.02%

0.05
1.6833E-02
1.6836E-02

-0.02%
1.6833E-02
1.6837E-02

-0.02%

1.6833E-02
1.6838E-02
-0.03%
1.6833E-02
1.6837E-02
-0.02%
1.6833E-02
1.6836E-02
-0.02%
1.6833E-02
1.6837E-02
-0.02%

01
1.6833E-02
1.6836E-02

-0.02%
1.6833E-02
1.6837E-02

-0.02%

1.6833E-02
1.6838E-02
-0.03%
1.6833E-02
1.6837E-02
-0.02%
1.6833E-02
1.6836E-02
-0.02%
1.6833E-02
1.6837E-02
-0.02%

0.15
1.6833E-02
1.6836E-02

-0.02%
1.6833E-02
1.6837E-02

-0.02%

1.6833E-02
1.6838E-02
-0.03%
1.2369E-02
1.2382E-02
-0.11%
1.6833E-02
1.6836E-02
-0.02%
1.6833E-02
1.6837E-02
-0.02%

02
1.6833E-02
1.6836E-02

-0.02%
1.6833E-02
1.6837E-02

-0.02%

1.6833E-02
1.6838E-02
-0.03%
5.2537E-03
5.2508E-03
0.06%
1.6833E-02
1.6836E-02
-0.02%
1.6394E-02
1.6309E-02
0.52%

025
1.6833E-02
1.6836E-02

-0.02%
1.6833E-02
1.6837E-02

-0.02%

1.5661E-02
1.5659E-02
0.01%

1.5661E-02
1.5651E-02
0.06%
4.3094£-03
4,1784E-03
3.14%

03 0.35
1.6833E-02 | 1.6833E-02
1.6836E-02 | 1.6836E-02

-0.02% -0.02%

1A777E-02 8.4130E-03
1.1775E-02  8.4055E-03
0.02% 0.09%

1.1777E-02  8.4130E-03

1.1762E-02  8.3925E-03
0.13% 0.24%

_4‘]_

04
1.3607E-02

1.3615E-02
-0.06%

5.0906E-03
5.0827E-03
0.16%

5.0906E-03

5.0668E-03
0.47%

0.45
1.0075E-02

1.0057E-02
0.17%

2.8883E-03
2.8819E-03
0.22%

2.8883E-03

2.8607E-03
0.97%

0.3
6.9747E-03

7.0162E-03
-0.59%

1.4909E-03
1.4891E-03
0.12%

1.4909E-03

1.4703E-03
1.40%

0.53
44577E-03

4.3602E-03
2.24%

6.4333E-04
6.4179E-04
0.24%

6.4333E-04

6.2651E-04
2.69%

0.6

0.7

0.8

0.8
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Annual Exceedance Prebability
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B A-5. ZAAtz®El Test 1.50] tfst Zut,

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
3.9906E-02
3.9873E-02

0.08%
3.9906E-02
3.9861E-02

0.11%
3.9906E-02
3.9864E-02

0.10%
3.9906E-02
3.9861E-02

0.11%
3.9906E-02
3.9858E-02

0.12%
3.9906E-02
3.9860E-02

0.12%
3.9906E-02
3.9861E-02

0.11%

0.01
3.9906E-02
3.9873E-02

0.08%
3.9906E-02
3.9861E-02

0.11%
3.9906E-02
3.9864E-02

0.10%
3.9906E-02
3.9861E-02

0.11%
3.9906E-02
3.9858E-02

0.12%
3.9906E-02
3.9860E-02

0.12%
3.9906E-02
3.9861E-02

0.11%

0.05
3.9906E-02
3.9873E-02

0.08%
3.9906E-02
3.9861E-02

0.11%

3.9816E-02
3.9774E-02
0.10%
3.1378E-02
3.1371E-02
0.02%
3.9816E-02
3.9765E-02
0.13%
3.9906E-02
3.9861E-02
0.11%

01
3.9850E-02
3.9819E-02

0.08%
3.3378E-02
3.3405E-02

-0.08%

2.9873E-02
2.9839E-02
0.11%
1.2147€-02
1.2134E-02
0.11%
2.9873E-02
2.9853E-02
0.07%
3.3378E-02
3.3405E-02
-0.08%

015
34788E-02
3.4837E-02

-0.14%
1.2384E-02
1.2361E-02

0.19%

1.9973E-02
1.9978E-02
-0.03%
4.4206E-03
4.4149e-03
0.13%
1.9973E-02
1.9982E-02
-0.04%
1.2384E-02
1.2361E-02
0.19%

02
2.6117E-02
2.6167E-02

-0.19%
4.8421E-03
4.8791E-03

-0.76%

1.3040E-02
1.3020E-02
0.15%
1.8999E-03
1.8930E-03
037%
1.3040E-02
1.3027E-02
0.10%
4.8421E-03
4.8791E-03
-0.76%

0.25
1.8042E-02
1.9058E-02

-0.09%
1.8144E-03
1.7873E-03

1.52%

8.5998E-03
8.5771E-03
0.26%
7.5479E-04
7.5337E-04
0.19%
8.5998E-03
8.5855E-03
017%
1.8144E-03
1.7873E-03
1.52%

03 035
1.3722E-02 | 9.7878E-03
1.3730E-02 | 9.7516E-03

-0.06% 0.37%

57512E-03 3.8984E-03
5.7234E-03 3.8779E-03
0.49% 0.53%

5.7512E-03 3.8984E-03

5.7319E-03 3.8848E-03
0.34% 0.35%
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04

6.8362E-03

6.7872E-03
0.72%

2.6996E-03
2.6869E-03
0.47%

2.6996E-03

2.6921E-03
0.28%

045

47622E-03

47320E-03
0.64%

1.9199E-03
1.9074E-03
0.66%

1.9199€-03

1.9104E-03
0.50%

05
3.2954E-03
3.2864E-03

0.27%

1.3758E-03
1.3656E-03
0.75%

1.3758E-03

1.3678E-03
0.5%%

0.55 0.6
2.2645E-03 | 1.4943E-03
2.2317E-03 | 1.4710E-03

1.47% 1.58%

9.6997E-04 6.9035E-04
9.7245E-04 6.7118E-04
-0.25% 2.86%

9.6969E-04 6.9036E-04

9.7396E-04 6.7269E-04
-044% 2.63%

0.7

0.8
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B A-6. AAte®l Test 1.60] tist Zut.

PGA (g)

SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

0.001
7.7266E-03
7.7263E-03

0.00%
7.7266E-03
7.7273E-03

-0.01%
7.7266E-03
7.7276E-03

-0.01%
7.7266E-03
7.7270E-03

-0.01%
7.7266E-03
7.7262E-03

0.01%
7.7266E-03
7.7261E-03

0.01%
7.7266E-03
7.7273E-03

-0.01%

001
7.7266E-03
7.7263E-03

0.00%
7.7266E-03
7.7273E-03

-0.01%
7.7266E-03
7.7276E-03

-0.01%
7.7266E-03
7.7270E-03

-0.01%
7.7266E-03
7.7262E-03

0.01%
7.7266E-03
7.7261E-03

0.01%
7.7266E-03
7.7273E-03

-0.01%

0.05
7.7266E-03
7.7263E-03

0.00%
7.7266E-03
7.7273E-03

-0.01%

7.7266E-03
7.7270E-03
-0.01%
7.7248E-03
7.7245E-03
0.00%
7.7266E-03
7.7261E-03
001%
7.7266E-03
7.7273E-03
-0.01%

01
7.7266E-03
7.7263E-03

0.00%
7.7264E-03
7.7272E-03

-0.01%

7.7207E-03
7.7212E-03
-0.01%
7.3469E-03
7.3497E-03
-0.04%
7.7207E-03
7.7203E-03
0.00%
7.7264E-03
7.7272E-03
-0.01%

015
7.7264E-03
7.7261E-03

0.00%
7.6783E-03
7.6791E-03

-0.01%

7.6183E-03
7.6193E-03
-0.01%
5.7862E-03
5.7891E-03
-0.05%
7.6183E-03
7.6190E-03
-0.01%
7.6783E-03
7.6791E-03
-0.01%

02
7.7202E-03
7.7202E-03

0.00%
6.7634E-03
6.7722E-03

-0.13%

7.2828E-03
7.2844E-03
-0.02%
3.5685E-03
3.5556E-03
0.36%
7.2828E-03
7.2850E-03
-0.03%
6.7634E-03
6.7720E-03
-0.13%

025
7.6759E-03
7.6767E-03

-0.01%
3.6849E-03
3.6431E-03

115%

6.7057E-03
6.7103E-03
-0.07%
1.5247E-03
1.5205E-03
0.28%
6.7057E-03
6.7115E-03
-0.09%
3.6849E-03
3.6421E-03
1.17%

03
7.5211E-02
7.5260E-03

-0.07%

5.9663E-03
5.9644E-03
0.03%

5.9663E-03

5.9659E-03
0.01%

033
7.1850E-02
7.1962E-03

-0.16%

5.1190E-03
5.1238E-03
-0.09%

5.1190E-03

5.1260E-03
-0.14%
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04

6.6465E-03

6.6605E-03
-0.21%

4.2503E-03
4.2566E-03
-0.15%

4.2503E-03

4.2566E-03
-0.15%

045

5.9270E-03

5.9277E-03
-0.01%

3.4186E-03
3.4145E-03
0.12%

3.4196E-03

3.4166E-03
0.09%

03
5.0061E-03
5.0308E-03

-0.49%

2.6427E-03
2.6328E-03
0.38%

2.6427E-03

2.6317E-03
042%

0.55
3.9972E-03
3.9984E-03

-0.03%

1.9290E-03
1.9380E-03
-0.46%

1.9290E-03

1.9333E-03
-0.22%

0.6
2.9244E-03
2.9073E-03

0.59%

1.3801E-03
1.3474E-03
242%

1.3801E-03

1.3453E-03
2.59%



Annual Exceedance Probability

Annual Exceedance Probability

Test-1.6, Site 1 Test-1.6, Site 2 Test-1.6, Site 3 Test-1.6, Site 4
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& 5] &
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—&—SeisHaz_GUI & SeisHaz_GUI —&—SeisHaz_GUI —5—SeisHaz_GUI
—=—Benchmark —&— Benchmark —&—Benchmark —e—Benchmark
1.E-04 1.E-04 1.E-04 1.E-04
0.001 0.01 0.1 1 0.001 0.01 0.1 1 0.001 0.01 0.1 1 0.001 0.01 0.1
Peak Ground Acceleration (g) Peak Ground Acceleration (g) Peak Ground Acceleration (g) Peak Ground Acceleration (g)
Test-1.6, Site 5 Test-1.6, Site 6 Test-1.6, Site 7
1.E-01 1.E-01 1.E-01
z z
3 3
LE-02 § 1E-02 § 1E02
e o
x a A&X
o @
5] 5]
c c
& ]
] ]
o o
@ @
5] 5]
] ]
1.E-03 & 1.E-03 & LE-03
E] E]
c c
C C
< . <
—&—SeisHaz_GUI —&—SeisHaz_GUI —8—SeisHaz_GUI
—=— Benchmark —=— Benchmark —&—Benchmark
1.E-04 1.E-04 1.E-04
0.001 0.01 0.1 1 0.001 0.01 0.1 1 0.001 0.01 0.1 1
Peak Ground Acceleration (g) Peak Ground Acceleration (g) Peak Ground Acceleration (g)
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B A-7. AAtgd Test 1.79]] st A},

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
1.1588E-02
1.1593E-02

-0.04%
1.1588E-02
1.1591E-02

-0.03%
1.1588E-02
1.1592E-02

-0.03%
1.1588E-02
1.1590E-02

-0.02%
1.1588E-02
1.1588E-02

0.00%
1.1588E-02
1.1591E-02

-0.02%
1.1588E-02
1.1591E-02

-0.03%

0.01
1.1588E-02
1.1593E-02

-0.04%
1.1588E-02
1.1591E-02

-0.03%
1.1588E-02
1.1592E-02

-0.03%
1.1588E-02
1.1590E-02

-0.02%
1.1588E-02
1.1588E-02

0.00%
1.1588E-02
1.1591E-02

-0.02%
1.1588E-02
1.1591E-02

-0.03%

0.05
1.1588E-02
1.1593E-02

-0.04%
1.1588E-02
1.1591E-02

-0.03%

1.1575E-02
1.1578E-02
-0.03%
1.0410E-02
1.0403E-02
0.06%
1.1575E-02
1.1579E-02
-0.03%
1.1588E-02
1.1591E-02
-0.03%

01
1.1580E-02
1.1585E-02

-0.04%
1.0690E-02
1.0686E-02

0.04%

1.0197E-02
1.0194E-02
0.03%
7.7506E-03
7.7447E-03
0.08%
1.0197E-02
1,0194E-02
0.03%
1.0690E-02
1.0686E-02
0.04%

0.15
1.0883E-02
1.0888E-02

-0.04%
7.7830E-03
7.7764E-03

0.08%

8.8275E-03
8.827TE-03
0.00%
5.7282E-03
5.7285E-03
0.00%
8.8275E-03
8.8268E-03
0.01%
7.7830E-03
7.7764E-03
0.08%

02
9.6750E-03
9.6820E-03

-0.07%
6.7546E-03
6.7407E-03

0.21%

7.8476E-03
7.8457E-03
0.02%
3.5592E-03
3.5488E-03
0.29%
7.8476E-03
7.8428E-03
0.06%
6.7546E-03
6.7407E-03
0.21%

0.25
8.6994E-03
8.7003E-03

-0.01%
3.6317E-03
3.5760E-03

1.56%

6.9281E-03
6.9299E-03
-0.03%
1.4276E-03
1.4290E-03
-0.10%
6.9281E-03
6.9273E-03
0.01%
3.6317E-02
3.5760E-03
1.56%

03 035
79667E-03 | 7.3834E-03
7.9686E-03 | 7.3864E-03

-0.02% -0.04%

6.0288E-03 5.1247E-03
6.0241E-03 5.1281E-03
0.08% -0.07%

6.0288E-03 5.1247E-03

6.0198E-03 5.1247E-03
0.15% 0.00%
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04

6.6717E-03

6.6805E-03
-0.13%

4.2293E-03
4.2355E-03
-0.15%

4.2293E-03

4.2319E-03
-0.06%

045

5.8724E-03

5.8713E-03
0.02%

3.3913E-03
3.3867E-03
0.13%

3.3913E-03

3.3817E-03
0.29%

05
4.9526E-03
4.9708E-03

-0.37%

2.6079E-03
2.5958E-03
0.47%

2.6079E-03

2.5895E-03
071%

0.55
3.9757E-03
3.9755E-03

0.00%

1.8586E-03
1.8730E-03
-0.77%

1.8586E-03

1.8695E-03
-0.58%

0.6 0.7 0.8 0.9
2.9031E-03
2.8844E-03
0.65%

1.2662E-03
1.2236E-03
3.48%

1.2662E-03

1.2128E-03
441%



Annual Exceedance Probability

Annual Exceedance Probability

Test-1.7, Site 1 Test-1.7, Site 2 Test-1.7, Site 3 Test-1.7, Site 4
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—=—Benchmark —&—Benchmark —s—Benchmark —o-Benchmark
1.E-04 1.E-04 1E-04 1.E-04
0.001 0.01 0.1 1 0.001 0.01 0.1 1 0.001 0.01 0.1 1 0.001 0.01 0.1
Peak Ground Acceleration (g) Peak Ground Acceleration (g) Peak Ground Acceleration (g) Peak Ground Acceleration (g)
Test-1.7,5ite 5 Test-1.7,Site 6 Test-1.7, Site 7
1.E-01 1.E-01 1E-01
) Z
3 3
1.E-02 £ 1E02 8 1E02
2 2
a o
o W
& s}
c =
] I
= o
Q i
@ fat
5] s}
o] a8
1.E-03 ® 1.E-03 w 1.E-03
> S
c =
C =
< . <
—&—SeisHaz_GUI —&— SeisHaz_GUI —&—SeisHaz_GUI
—— Benchmark —=— Benchmark —e—Benchmark
1.E-04 1.E-04 1.E-04
0.001 0.01 0.1 1 0.001 0.01 0.1 1 0.001 0.01 0.1 1
Peak Ground Acceleration (g) Peak Ground Acceleration {g) Peak Ground Acceleration (g)
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B A-8. FAtndE Test 1.8a0] thst At

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
1.5911E-02

1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5913E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%

0.01
1.5911E-02

1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5651E-02
1.5653E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5913E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%

0.05
1.5911E-02

1.5913E-02
-0.01%
1.5852E-02
1.5854E-02
-0.01%
3.4155E-03
3.4158E-03
-0.01%
1.5893E-02
1.5896E-02
-0.02%
1.5429E-02
1.5432E-02
-0.02%
1.5893E-02
1.5895E-02
-0.01%
1.5852E-02
1.5854E-02
-0.01%

0.1
1.5849E-02

1.5852E-02
-0.02%
1.4660E-02
1.4663E-02
-0.02%
3.1957E-04
3.1960E-04
-0.01%
1.5434E-02
1.5439E-02
-0.03%
1.2020E-02
1.2021E-02
-0.01%
1.5434E-02
1.5437E-02
-0.02%
1.4660E-02
1.4663E-02
-0.02%

0.15
1.5500E-02

1.5505E-02
-0.03%
1.1954E-02
1.1959E-02
-0.04%
4.1949E-05
4.1955E-05
-0.01%
14098E-02
1.4107E-02
-0.06%
7.9704E-03
7.9655E-03
0.06%
1.4098E-02
1.4106E-02
-0.06%
1.1954E-02
1.1959€-02
-0.04%

02
1.4724E-02

1.4732E-02
-0.05%

8.9444E-03

8.9496E-03
-0.06%

1.2216E-02
1.2226E-02
-0.08%
4.9847E-03
4.9779E-03
0.14%
1.2216E-02
1.2223E-02
-0.05%
8.9444E-03
8.9499E-03
-0.06%

0.25
1.3586E-02
1.3594E-02

-0.06%
6.3927E-03
6.3969E-03

-0.07%
1.5899E-06
1.5903E-06

-0.03%
1.0225E-02
1.0233E-02

-0.08%
3.0746E-03
3.0678E-03

0.22%
1.0225E-02
1.0230E-02

-0.05%
6.3927E-03
6.3970E-03

-0.07%

03
1.2234E-02

1.2242E-02
-0.06%
4.4701E-03
4.4736E-03
-0.08%
4.0599€e-07
4.0616E-07
-0.04%
8.3827E-03
8.3877E-03
-0.06%
1.9048E-03
1.8989E-03
031%
8.3823E-03
8.3856E-03
-0.04%
4.4701E-03
4.4739e-03
-0.08%

0.35
1.0814E-02

1.0820E-02
-0.05%
3.7000E-03
3.1028E-03
-0.09%
1.1796E-07
1.1802E-07
-0.05%
6.7917E-03
6.7942E-03
-0.04%
1.1941E-03
1.1893E-03
0.40%
6.7914E-03
6.7925E-03
-0.02%
3.7000E-03
3.7030e-03
-0.10%
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04
9.4281E-03
9.4318E-03

-0.04%
2.1484E-03
2.1504E-03

-0.10%

54691E-03
5.4694E-03
-0.01%
7.5968E-04
7.5607E-04
0.48%
5.4690E-03
5.4683E-03
0.01%
2.1484E-03
2.1506E-03
-0.10%

043
8.1393E-03
2.1405E-03
-0.01%
1.4941E-03
1.4957E-03
-0.11%
1.3380E-08
1.3391E-08
-0.08%
4.3929E-03
4.3915E-03
0.03%
4.9088E-04
4,8817E-04
0.56%
4,3929E-03
4,3908E-03
0.05%
1.4941E-03
1.4958E-03
-0.12%

0.3
6.9782E-03

6.9772E-03
0.01%

1.0453E-03

1.0464E-03
-0.11%

3.5276E-03
3.5251E-03
0.07%
3.2212E-04
3.2009E-04
0.63%
3.5277E-03
3.5246E-03
0.09%
1.0453E-03
1.0465E-03
-0.12%

0.55
5.9545E-03

5.9517E-03
0.05%

7.3655E-04

7.3741E-04
-0.12%

2.8362E-03
2.8329E-03
0.12%
2.1453E-04
2.1303E-04
0.70%
2.8362E-03
2.8326E-03
0.13%
7.3655E-04
7.3748E-04
-0.13%

0.6
5.0655E-03

5.0614E-03
0.08%

5.2309E-04

5.2373E-04
-0.12%

2.2852E-03
2.2814E-03
0.16%
1.4439E-04
1.4379€-04
0.77%
2.2852E-03
2.2814E-03
017%
5.2309E-04
5.23796-04
-0.13%

07
3.6492E-03

3.6433E-02
0.16%

2.7030E-04

2,7066E-04
-0.13%

1.4963E-03
1.4924E-03
0.26%
6.8716E-05
6.8101E-05
0.90%
1.4963E-03
1.4924E-03
0.26%
2.7030E-04
2.7069E-04
-0.14%

0.8
2.6263E-03

2.6199€-03
0.24%

1.4418E-04

1.4439E-04
-0.14%

9.9272E-04
9.8913E-04
0.36%
3.4139E-05
3.3793E-05
1.02%
9.9272E-04
9.8928E-04
0.35%
1.4418E-04
1.4441E-04
-0.16%

09
1.8954E-03

1.8892E-03
033%

7.9250E-05

7.9366E-05
-0.15%

6.6779E-04
6.6469E-04
0.47%
1.7667E-05
1.7470E-05
1.13%
6.6779E-04
6.6488E-04
0.44%
7.9250E-05
7.9376E-05
-0.16%

1
1.3747€-03

1.3691E-03
0.41%

44781E-05

4.4850E-05
-0.15%

4.5541E-04
4.5283E-04
0.57%
9.4774E-06
9.3619E-06
1.23%
4.5541E-04
4.5301E-04
0.53%
4.4781E-05
4.4855E-05
-0.17%



Annual Exceedance Probability

Annual Exceedance Probability

1.E-01

Test-1.8a, Site 1

1.E-02

1.E-03

—&—SeisHaz_GUI

—s—Benchmark

1.E-04
0.001

1.E-01

0.01 0.1

Peak Ground Acceleration (g)

Test-1.8a, Site 5

1.E-02

1.E-03

1.E-04

1.E-05 = —&—SeisHaz _GUI

—=—Benchmark

1.E-06
0.001

0.01 0.1

Peak Ground Acceleration (g)

-

Annual Exceedance Probability

Annual Exceedance Probability
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y 1.E-04 g
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b o
g 1E05 8
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i fi
T:U w 1.E-03
2 1E06 2
1.E-04 g <CC
—&—SeisHaz_GUI —&—SeisHaz_GUI —&—SeisHaz_GUI
—o— Benchmark LE07 —s=Benchmark —&—Benchmark
1.E-05 1.E-08 1.E-04
0.001 0.01 0.1 1 0.001 0.01 0.1 1 0.001 0.01 0.4
Peak Ground Acceleration (g) Peak Ground Acceleration (g) Peak Ground Acceleration (g)
Test-1.83a, Site 6 Test-1.8a, Site 7
1.E-01 1.E-01
Z 1802
=
1.E-02 =
2
o
5}
5 1.E-03
o
o
@
S
i}
1.E-03 ®
>
c
f( 1.E-04
—&—SeisHaz_GUI —&—SeisHaz_GUI
—=— Benchmark —o—Benchmark
1.E-04 1.E-05
0.001 0.01 0.1 1 0.001 0.01 0.1 1
Peak Ground Acceleration (g) Peak Ground Acceleration (g)
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B A-9. GAtRd Test 1.8bofl ot Zut.

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
1.5911E-02

1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%

0.01
1.5911E-02

1.5814E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5811E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.58911E-02
1.5814E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%

0.05
1.5911E-02

1.5914E-02
-0.02%
1.5911€-02
1.5914E-02
-0.02%
3.1970E-03
3.1913E-03
0.18%
1.5911E-02
1.5914E-02
-0.02%
1.5690E-02
1.5692E-02
-0.01%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%

01
1.5911E-02

1.5914E-02
-0.02%

1.4977E-02

1.4977E-02
0.00%

1.5667E-02
1.5672E-02
-0.03%
1.2212E-02
1.2207E-02
0.04%
1.5666E-02
1.5671E-02
-0.03%
1.4977E-02
1.4977E-02
0.00%

0.15
1.5769E-02

1.5774E-02
-0.03%

1.2143E-02

1.2142E-02
0.01%

1.4377E-02
1.4382E-02
-0.04%
7.9695E-03
7.9603E-03
0.12%
14377E-02
14381E-02
-0.03%
1.2143E-02
1.2142E-02
0.01%

02
1.5044E-02

1.5051E-02
-0.05%

8.9900E-03

8.9887E-03
0.01%

1.2417E-02
1.2423E-02
-0.05%
4.8413E-03
4.8319e-03
0.20%
1.2417E-02
1.2420E-02
-0.03%
8.9900E-03
8.9887E-03
0.01%

025
1.3852E-02
1.3862E-02

-0.07%
6.3165E-03
6.3152E-03

0.02%

1.0332E-02
1.0337E-02
-0.05%
2.8398E-03
2.8317E-03
0.29%
1.0331E-02
1.0334E-02
-0.03%
6.3165E-03
6.3152E-03
0.02%

03
1.2436E-02

1.2445E-02
-0.07%

4.3027E-03

4.3010E-03
0.03%

8.4015E-03
8.4050E-03
-0.04%
1.6138E-03
1.6074E-03
0.40%
84011E-03
84016E-03
-0.01%
4.3021E-03
4.3010e-03
0.03%

035
1.0948E-02

1.0958E-02
-0.09%

2.8670E-03

2.8657E-03
0.05%

6.7346E-03
6.7366E-03
-0.03%
8.7788E-04
8.7204E-04
0.57%
6.7343E-03
6.7331E-03
0.02%
2.8665E-03
2.8657E-03
0.03%
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04
9.4968E-03
9.5042E-03

-0.08%
1.8691E-03
1.8688E-03

0.02%

5.3488E-03
5.3493E-03
-0.01%
4.6213E-04
4.5862E-04
0.77%
5.3488E-03
5.3459E-03
0.05%
1.8691E-03
1.8688E-03

0.02%

0.45
8.1465E-03

8.1524E-03
-0.07%

1.1835E-03

1.1833E-03
0.02%

4.2212E-03
4.2207E-03
0.01%
2.3036E-04
2.2793E-04
1.07%
4.2213E-03
4.2176E-03
0.09%
1.1835E-03
1.1833E-03

0.02%

0.3
6.9300E-03

6.9342E-03
-0.06%

7.1312E-04

7.1300E-04
0.02%

3.3145E-03
3.3130E-03
0.04%
1.0387E-04
1.0222E-04
1.62%
3.3145E-03
3.3105E-03
0.12%
7.1312E-04
7.1300E-04
0.02%

0.53
5.8575E-03

5.8601E-03
-0.04%

3.8956E-04

3.8952E-04
0.01%

2.5900E-03
2.5880E-03
0.08%
3.8531E-05
3.7531E-05
2.66%
2.5900E-03
2.5858E-03
0.16%
3.8956E-04
3.8952E-04
0.01%

0.6
4.9259€-03

4.9272E-03
-0.03%

1.6585E-04

1.6583E-04
0.01%

2.0127E-03
2.0103E-03
0.12%

2.0127E-03
2,0084E-03
0.21%
1.6585E-04
1.6584E-04
0.01%

07
3.4419E-03
34412E-03

0.02%

1.2028E-03
1.1999E-03
0.24%

1.2028E-03

1.1986E-03
0.35%

08
2.3700E-03

2.3680E-03
0.08%

7.1193E-04
7.0925E-04

0.38%

7.1193E-04
7.0822E-04

0.52%

09
1.6041E-03

1.6019E-03
0.14%

4.1302E-04
4.1067E-04

0.57%

4.1302E-04
4.0997E-04

0.74%

1
1.0584E-03

1.0561E-03
0.21%

2.3164E-04
2.2971E-04

0.84%

2.3164E-04
2.2927E-04

1.04%
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H A-10. AArn® Test 1.8co] tist At

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

PGA (@)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
1.5911E-02

1.5913E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5915E-02
-0.03%
1.5911E-02
1.5913E-02
-0.01%
1.5911E-02
1.5913E-02
-0.01%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%

0.01
1.5911E-02

1.5913E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%
1.5671E-02
1.5668E-02
0.02%
1.5911€-02
1.5913E-02
-0.01%
1.5911E-02
1.5913E-02
-0.01%
1.5911E-02
1.5914E-02
-0.02%
1.5911E-02
1.5914E-02
-0.02%

0.05
1.5911E-02

1.5913E-02
-0.01%
1.5873E-02
1.5862E-02
0.07%
3.4031E-03
3.4024E-03
0.02%
1.5903E-02
1.5903E-02
0.00%
1.5449E-02
1.5444E-02
0.03%
1.5903E-02
1.5903E-02
0.00%
1.5873E-02
1.5862E-02
0.07%

0.1
1.5868E-02
1.5858E-02

0.06%
1.4678E-02
14668E-02

0.07%
2.9872E-04
2.9867E-04

0.02%
1.5453E-02
1.5452E-02

0.01%
1.2031E-02
1.2027E-02

0.03%
1.5453E-02
1.5453E-02

0.00%
1.4678E-02
1.4668E-02

0.07%

0.15
1.5520E-02

1.5510€-02
0.06%
1.1965E-02
1.1958E-02
0.06%
2.0352E-05
2,0350E-05
0.01%
1.4115E-02
1.4115E-02
0.00%
7.9703E-03
7.9658E-03
0.06%
1.4115E-02
1.4117E-02
-0.01%
1.1965E-02
1.1959€-02
0.05%

02
1.4743E-02

1.4734E-02
0.06%

8.9470E-03

8.9424E-03
0.05%

1.2228E-02
1.2228E-02
0.00%
4.9765E-03
4.9721E-03
0.09%
1.2228E-02
1.2230E-02
-0.01%
8.9470E-03
8.9421E-03
0.05%

025
1.3601E-02

1.3592E-02
0.07%

6.3883E-03

6.3850E-03
0.05%

1.0231E-02
1.0233E-02
-0.02%
3.0613E-03
3.0572E-03
0.13%
1.0231E-02
1.0234E-02
-0.03%
6.3883E-03
6.3847E-03
0.06%

03
1.2246E-02

1.2237E-02
0.08%

4.4606E-03

4.4584E-03
0.05%

8.3838E-03
8.3834E-03
0.00%
1.8882E-03
1.8849E-03
0.18%
8.3834E-03
8.3837E-03
0.00%
4.4606E-03
44582E-03
0.05%

0.35
1.0822E-02

1.0812E-02
0.10%

3.0868E-03

3.0854E-03
0.05%

6.7884E-03
6.7871E-03
0.02%
1.1756E-03
1.1730E-03
0.22%
6.7881E-03
6.7870E-03
0.02%
3.0868E-03
3.0852e-03
0.05%
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04
9.4321E-03

9.4212E-03
0.12%

2.1325E-03

2.1316E-03
0.04%

5.4622E-03
5.4599E-03
0.04%
7.4004E-04
7.3802E-04
0.27%
54621E-03
5.4597E-03
0.04%
2.1325E-03
2.1314E-03
0.05%

045
8.1397E-03
8.1282E-03
0.14%
1.4765E-03
1.4759E-03
0.04%

4.3832E-03
4.3800E-03
0.07%
4.7051E-04
4.6902E-04
0.32%
4.3832E-03
4.3799E-03
0.08%
1.4765E-03
14757E-03
0.05%

05
6.9754E-03

6.9635E-03
0.17%

1.0264E-03

1.0260E-03
0.04%

3.5155E-03
3.5121E-03
0.10%
3.0128E-04
3.0018E-04
0.37%
3.5156E-03
3.5116E-03
0.11%
1.0264E-03
1.0260E-03
0.04%

0.55
5.9491E-03

5.9369E-03
0.21%

7.1685E-04

7.1658E-04
0.04%

2.8222E-03
2.8187E-03
0.12%
1.9340E-04
1.9259E-04
0.42%
2.8223E-03
2.8181E-03
0.15%
7.1685E-04
7.1651E-04
0.05%

06
5.0576E-03

5.0456E-03
0.24%

5.0280E-04

5.0262E-04
0.04%

2.2697E-03
2.2661E-03
0.16%

1. 2409E-04
1.2347E-04
0.50%
2.2697E-03
2.2656E-03
0.18%
5.0280E-04
5.0258E-04
0.04%

07
3.6374E-03
3.6262E-03

031%
2.4933E-04
24925E-04

0.03%

1.4787E-03
1.4755E-03
0.22%
5.0832E-05
5.0489E-05
0.68%
14787E-03
1.4749E-03
0.26%
2.4933E-04
2.4922E-04
0.04%

0.8
26117E-03

2.6019€-03
0.38%

1.2287E-04

1.2283E-04
0.03%

9.7372E-04
9.7098E-04
0.28%
1.9857E-05
1.9669E-05
0.96%
9.7372E-04
9.7046E-04
0.34%
1.2287E-04
1.2282E-04
0.04%

08
1.8789E-03
1.8704E-03

0.45%
5.7755E-05
5.7745E-05

0.02%

6.4790E-04
6.4560E-04
0.36%
6.7969E-06
6,6985E-06
1.47%
6.4790E-04
6.4509E-04
0.43%
5.7755E-05
5.7734E-05
0.04%

1
1.3568E-03
1.3497E-03

0.53%
2.3191E-05
2.3193E-05

-0.01%

4.3494E-04
4.3307E-04
0.43%
1.6615E-06
1.6186E-06
2.65%
4.3494E-04
4.3269E-04
0.52%
2.3191E-05
2.3187E-05
0.02%
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H A-11. AAr2® Test 1.109] st ZAxf}.

Site 1

Site 2

Site 3

Site 4

PGA (@)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
3.8648E-02
3.8673E-02

-0.07%
3.8329E-02
3.8333E-02

-0.01%
3.6633E-02
3.6625E-02

0.02%
3.4958E-02
3.4944E-02

0.04%

0.01
2.2684E-02

2.2678E-02
0.03%
1.9071E-02
1.9066E-02
0.03%
1.0810E-02
1.0786E-02
0.22%
6.8283E-03
6.8081E-03
0.30%

0.05
4.0544E-03

4.0532E-03
0.03%
3.9453E-03
3.9450E-03
0.01%
1.8393E-03
1.8342E-03
0.28%
4.6340E-04
4.6187E-04
033%

0.1
1.4505E-03

1.4502E-03
0.02%
14457E-03
14457E-03
0.00%
6.7910E-04
6.7755E-04
0.23%
6.8455E-05
6.8291E-05
0.24%

0.15
7.1029e-04

7.1019E-04
0.01%
7.0984E-04
7.0990E-04
-0.01%
3.3700E-04
3.3642E-04
0.17%
1.5661E-05
1.5638E-05
0.15%

02
3.9699E-04

3.9692E-04
0.02%
3.9692E-04
3.9694E-04
-0.01%
1.8974E-04
1.8951E-04
0.12%
4.5060E-06
4.5033E-06
0.06%

0.25
2.3916E-04

2.3911E-04
0.02%
2.3914E-04
2.3913E-04
0.01%
1.1484E-04
1.1475E-04
0.08%
1.5097E-06
1.5099E-06
-0.02%

03
1.5141E-04

1.5138E-04
0.02%
1.5141E-04
1.5139E-04
0.02%
7.2939E-05
7.2918E-05
0.03%
5.6605E-07
5.6651E-07
-0.08%

0.35
9.9393E-05
9.9372E-05

0.02%
9.9392E-05
9.9371E-05

0.02%
4.7984E-05
4.7999E-05

-0.01%
2.3180E-07
2.3213E-07

-0.14%
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04
6.7104E-05

6,7090E-05
0.02%
6.7104E-05
6.7084E-05
0.03%
3.2461E-05
3.2476E-05
-0.05%
1.0198E-07
1.0217€-07
-0.19%

043
4.6349E-05

4.6340E-05
0.02%
4.6349E-05
4.6333E-05
0.04%
2.2453E-05
2.24T1E-05
-0.08%
4.7639E-08
4.7758E-08
-0.25%

0.3
3.2633E-05
3.2626E-05

0.02%
3.2633E-05
3.2616E-05

0.05%
1.5826E-05
1.5844E-05

-0.11%
2.3420E-08
2.3488E-08

-0.29%

0.55
2.3356E-05
2.3352E-05

0.02%
2.3356E-05
2.3344E-05

0.05%
1.1338E-05
1.1354E-05

-0.14%
1.2034E-08
1.2074E-08

-0.33%

0.6
1.6959E-05

1.6956E-05
0.02%
1.6959E-05
1.6948E-05
0.07%
8.2392E-06
8.2537E-06
-0.18%
6.4270E-09
6.4499E-09
-0.36%

07
9.2794E-06

9.2777E-06
0.02%
9.2794E-06
9.2714E-06
0.09%
4.5137E-06
4.5243E-06
-0.23%
2.0238E-09
2.0316E-09
-0.39%

0.8
5.2946E-06
5.2937E-06

0.02%
5.2946E-06
5.2891E-06

0.10%
2.5777E-06
2,5838E-06

-0.24%
7.1138E-10
7.1378E-10

-0.34%

0.9
3.1293E-06
3.1288E-06

0.01%
3.1293E-06
3.1252E-06

0.13%
1.5246E-06
1.5298E-06

-0.34%

1
1.9065E-06

1.9062E-06
0.02%
1.9065E-06
1.9036E-06
0.15%
9.2935E-07
9.3238E-07
-0.33%
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Site 1

Site 2

Site 3

Site 4

PGA (g)
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference
SeisHaz_GUI
Benchmark
% difference

0.001
646E-02

8
B669E-02
-0.06%
3.8330E-02
3.8327E-02
0.01%
3.6628E-02
3.6617E-02
0.03%
3.4948E-02
34937E-02
0.03%

W w

0.01
2.2583E-02
2.2570E-02

0.06%
1.8993E-02
1.8977E-02

0.08%
1.0760E-02
1.0731E-02

0.27%
6.7913E-03
6.7752E-03

0.24%

0.05
3.9265E-03

3.9207E-03
0.15%
3.8181E-03
3.8144E-03
0.10%
1.7804E-03
1.7727E-03
0.43%
4.4907E-04
4.4794E-04
0.25%

1.3337E-03
1.3320E-03
0.13%
6.2625E-04
6.2332E-04
0.47%
6.4525E-05
6.4448E-05
0.12%

0.15
6.2169E-04

6.2098E-04
0.11%
6.2130E-04
6.2055E-04
0.12%
2.9473E-04
2.9332E-04
048%
1.4442E-05
1.4436E-05
0.04%

02
3.2968E-04
3.2951E-04

0.05%
3.2963E-04
3.2945E-04

0.06%
1.5736E-04
1.5672E-04

0.41%
4.0810E-06
4.0818E-06

-0.02%

0.25
1.8879E-04
1.8896E-04

-0.09%
1.8879E-04
1.8896E-04

-0.09%
9.0546E-05
9.0264E-05

0.31%
1.3469E-06
1.3477E-06

-0.06%

03 035
1.1392E-04 | 7.1544E-05

1.1426E-04 | 7.1872E-05
-0.30% -0.46%
1.1392E-04  7.1544E-05
1.1426E-04  7.1876E-05
-0.30% -0.46%
54808E-05 | 3.4510E-05
54733E-05 | 3.4495E-05
0.14% 0.04%
4.9838E-07 2.0177E-07
4.9899E-07 2.0212E-07
-0.12% -0.17%
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04
4.6344E-05

4.6650E-05
-0.66%
4.6344E-05
4.6653E-05
-0.66%
2.2389E-05
2.2418E-05
-0.13%
8.7909E-08
8.8072E-08
-0.18%

045
3.0781E-05
3.1066E-05
-092%
3.0781E-05
3.1068E-05
-092%
1.4891E-05
1.4942E-05
-0.34%
4,0705E-08
4.0789E-08
-021%

0.3
2.0905E-05

2.1147E-05
-1.15%
2,0905E-05
2.1148E-05
-1.15%
1.0125E-05
1.0177E-05
-0.51%
1.9853E-08
1.9899E-08
-0.23%

0.55
1.4459E-05

1.4670E-05
-1.44%
14459E-05
14670E-05
-1.44%
7.0098E-06
7.0620E-06
-0.74%
1.0129E-08
1.0152E-08
-0.23%

0.6
1.0173E-05

1.0345E-05
-1.66%
1.0173E-05
1.0346E-05
-1.67%
4.9361E-06
4.9820E-06
-0.82%
5.3753E-09
5.3853E-09
-0.19%

0.7
5.2537E-06

5.3711E-06
-2.19%
5.2537E-06
5.3718E-06
-2.20%
2.5523E-06
2.5868E-06
-1.33%
1.6732E-09
1.6740E-09
-0.05%

08
2.8479E-06

2.9274E-06
-2.71%
2.8479E-06
2.9278E-06
-2.73%
1.3849E-06
1.4094E-06
-1.74%
7.1138E-10
7.1378E-10
-0.34%

0%
1.6080E-06

1.6618E-06
-3.24%
1.6080E-06
1.6619E-06
-3.24%
7.8256E-07
7.9986E-07
-2.16%

1
9.3983E-07
9.7664E-07

-3.77%
9.3983E-07
9.7653E-07

-3.76%
4.5765E-07
4.6986E-07

-2.60%
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Test-1.11, Site 3
1E-01

1.E-02
1.E-03
1.E-04
1.E-05

1.E-06
—5-SeisHaz_GUI

—&—Benchmark
1.E-07

0.001 0.01 0.1

Peak Ground Acceleration (g)
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1.E-10
0.001

Test-1.11, Site 4

——SeisHaz_GUI

——Benchmark

0.01 01

Peak Ground Acceleration (g)
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# B-la. AAtRE Test 2.10 theh ZA2HA|RIA ) &=).

PGA (q) 0.001 0.01 0.05 0.1 0.15 02 0.25 0.3 0.35 0.4 0.45 05 0.55 0.6 0.7 058 09 1
FE due to Area 2 3095E-02 229E-02 393E-03 1.34E-03 622E-04 3.30E-04 189E-04 1.14E-04 7.16E-05 4.64E-05 3.08E-05 2.09E-05 145E-05 1.02E-05 5.25E-06 2.85E-06 1.61E-06 O9.40E-07
FE due to Fault B 1.22E-02 1.02E-02 285E-03 5.06E-04 80SE-05 141E-05 2.80E-06 6.27E-07 1.57E-07 4.33E-08 1.31E-08 4.27E-09 150E-09 5.60E-10 9.35E-11 1.92E-11 471E-12 1.35E-12
FE due to Fault C 591E-03 5.86E-03 3.98E-03 215E-03 105E-03 4.86E-04 222E-04 103E-04 4.88E-05 2.37E-05 1.18E-05 6.08E-06 3.20E-06 1.73E-06 5.40E-07 1.83E-07 6.64E-08 2.57E-08
sum of FE " 5.776-02" 3.896-027 1.08E-027 4.00E-03" 1.76E-037 8.30E-04" 4.14£-04” 2.18E-04” 1.206-047 7.01E-05" 4.276-05" 2.70E-05" 1.77E-05" 1.19E-05” 5.796-06" 3.03E-06” 1.67E-06" 9.66E-07
SeisHaz_GUI 5.60E-02 3.32E-02 1.07E-02 3.99E-03 175E-03 830E-04 414E-04 2.18E-04 120E-04 7.01E-05 4.27E-05 270E-05 177E-05 1.19E-05 5.80E-06 3.03E-06 1.67E-06 9.66E-07
Benchmark 559E-02 3.81E-02 1.07E-02 3.99E-03 175E-03 8.30E-04 415E-04 2.18E-04 121E-04 7.05E-05 4.30E-05 273E-05 179E-05 121E-05 5.92E-06 3.11E-06 173E-06 1.00E-06
% diff 5 core 006%  010%  010%  019%  026%  032%  035%  036%  037%  033%  015%  033%  033%  081%  118%  221%  2.26%  2.74%
% diff all 031%  111%  205%  237%  241%  236%  249%  2.69%  2.88%  3.06%  3.20%  3.32%  341%  371%  439%  5.01%  557%  6.15%

% diff SeisHaz from Benchmark 0.16% 0.05% 0.01% 001% -002% -007% -015% -027% -0.39% -056% -0.77% -1.05% -125% -1.55% -2.04% -259% -3.03% -337%
Mote: FE=exceeding frequency

_6‘]_



1.E-01

1.E-02

1.E-03

1.E-04

Annual Exceedance Probability

1.E-05
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——SeisHaz_GUI

—=—Benchmark

0.01 0.1

Peak Ground Acceleration (g)
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H B-1b. AAtwd Test 2.10] thdt AaH=H ).

@ PGA =005 @ Hazard = 0.001 @ PGA = 0.35

Mean M Mean D MeanE MeanM MeanD MeanE MeanM Mean D MeanE
SeisHaz_GUI 6.02 33.98 -0.52 6.12 22.18 0.88 5.98 17.75 1.71
Benchmark 6.02 33.87 -0.52 6.12 22.20 0.88 5.98 17.70 1.71
% diff 5 core 0.22% 1.51% 2.08% 0.33% 0.03% 2.26% 0.05% 0.56% 0.49%
% diff all 0.55% 1.88% 2.08% 2.10% 2.37% 2.42% 0.08% 0.79% 0.70%
% diff SeisHaz from Benchmark 0.04% 0.32%  -0.35% -006%  -0.09% 0.85%  -0.03% 0.26% 0.19%
Mote: M=magnitude, D=distance, E=epsilon
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% B-1b. ZAMRE Test 2.10] chat ATHRIAAsl = 2af).

SeisHaz_GUI
1.0574E-01
5.4384E-01
3.3176E-01
1.6016E-02
2.6444E-03
1.0000E+00

SeisHaz_GUI
6.8395E-02
6.2849E-02
5.7704E-02
5.2916E-02
4.8464E-02
4.4313E-02
4.0436E-02
3.6825E-02
3.3472E-02
3.0363E-02
2.7491E-02
2.4844E-02
4.0448E-02
5.7658E-02
5.7147E-02
7.5909E-02
8.0941E-02
6.3707E-02
4.6108E-02
5.0011E-02
1.0000E +00

SeisHaz_GUI
3.6618E-02
2.0504E-01
4.1478E-01
2.6519E-01
7.8371E-02
1.0000E+00

1.0554E-01
5.4402E-01
3.3180E-01
1.6031E-02
2.6206E-03
1.0000E+00

Benchmark
6.8453E-02
6.2957E-02
5.7780E-02
5.2990E-02
4.8539E-02
4.4366E-02
4.0494E-02
3.6885E-02
3.3523E-02
3.0397E-02
2.7539E-02
2.4872E-02
4.0297E-02
5.7659E-02
5.7150E-02
7.5957E-02
8.1006E-02
6.3963E-02
4.6191E-02
5.0097E-02
1.0011E+00

Benchmark
3.6606E-02
2.0539E-01
4.1586E-01
2.6546E-01
7.8460E-02
1.0018E+00

0.05g

0.0198%
-0.0176%
-0.0035%
-0.0015%
0.0024%

% diff SeisHaz % diff 5 core % diff all

-0.0058%
-0.0108%
-0.0076%
-0.0074%
-0.0075%
-0.0053%
-0.0058%
-0.0060%
-0.0051%
-0.0034%
-0.0048%
-0.0028%
0.0151%
-0.0001%
-0.0003%
-0.0048%
-0.0065%
-0.0256%
-0.0083%
-0.0086%

% diff SeisHaz % diff 5 core % diff all

0.0012%
-0.0352%
-0.1084%
-0.0270%
-0.0089%

0.09%
0.11%
0.07%
0.03%
0.01%

0.05%
0.04%
0.04%
0.04%
0.03%
0.03%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.12%
0.06%
0.06%
0.06%
0.07%
0.08%
0.02%
0.02%

0.09%
0.68%
0.69%
0.13%
0.06%

0.18%
0.77%
0.26%
0.82%
0.16%

0.94%
1.13%
0.78%
1.24%
0.66%
0.82%
0.69%
161%
0.33%
0.52%
0.34%
0.34%
0.65%
0.97%
0.48%
0.97%
1.48%
0.81%
0.67%
0.63%

0.36%
1.16%
0.69%
0.30%
0.10%

2.9364E-01
6.8119E-01
2.5059E-02
1.0297E-04
2.8489E-06
9.9999E-01

@ Hazard of 0.001/yr

Benchmark % diff SeisHaz % diff 5 core % diff all SeisHaz_GUI Benchmark % diff SeisHaz % diff 5 core % diff all
1.16%
1.48%
0.16%
0.00%
0.00%

2.9374E-01
6.8073E-01
2.5381E-02
1.0672E-04
2.8705E-06
9.9996E-01

SeisHaz_GUI Benchmark

4.5165E-02
4.2661E-02
4.0362E-02
3.8252E-02
3.6317E-02
3.4547E-02
3.2927E-02
3.1443E-02
3.0072E-02
2.8799E-02
2.7597E-02
2.6437E-02
5.4157E-02
9.3107E-02
1.0882E-01
1.1288E-01
1.3058E-01
7.4553E-02
4.9053E-03
6.4229E-03
1.0000E+00

SeisHaz_GUI
1.5817E-04
1.2458E-02
2.5399E-01
5.2253E-01
2.1087E-01
1.0000E +00

4.5270E-02
4.2768E-02
4.0440E-02
3.8321E-02
3.6389E-02
3.4595E-02
3.2993E-02
3.1488E-02
3.0108E-02
2.8840E-02
2.7630E-02
2.6457E-02
5.3701E-02
9.3170E-02
1.0885E-01
1.1324E-01
1.3055E-01
7.5683E-02
4.9435E-03
6.4735E-03
1.0019E+00

Benchmark
1.7703E-04
1.2777E-02
2.5678E-01
5.2372E-01
2.1175E-01
1.0052E+00

-0.0101%
0.0460%
-0.0322%
-0.0004%
0.0000%

% diff SeisHaz % diff 5 core % diff all
0.84%
0.86%
0.75%
0.82%
0.68%
0.64%
0.68%

-0.0105%
-0.0107%
-0.0078%
-0.0069%
-0.0072%
-0.0048%
-0.0066%
-0.0045%
-0.0036%
-0.0041%
-0.0033%
-0.0020%
0.0456%
-0.0063%
-0.0034%
-0.0355%
0.0026%
-0.1130%
-0.0038%
-0.0051%

% diff SeisHaz % diff 5 core % diff all

-0.0019%
-0.0319%
-0.2791%
-0.1191%
-0.0877%

0.36%
0.25%
0.15%
0.00%
0.00%

0.10%
0.09%
0.09%
0.08%
0.08%
0.08%
0.07%
0.07%
0.07%
0.06%
0.06%
0.06%
0.37%
0.21%
0.24%
0.25%
0.27%
0.54%
0.03%
0.04%

0.06%
0.47%
0.56%
0.61%
0.07%
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1.29%

0.51%
0.44%

0.48%
0.35%
1.08%
1.40%
0.57%
1.82%
1.47%
1.66%
0.08%
0.05%

0.08%
0.51%
2.00%
1.96%
0.08%

SeisHaz_GUI
5.4263E-01
4.5560E-01
1.7634E-03
5.0876E-06
6.4134E-08
1.0000E+00

SeisHaz_GUI
5.8189E-02
5.5138E-02
5.2350E-02
4.9807E-02
4.7489E-02
4.5380E-02
4.3466E-02
4.1732E-02
4.0165E-02
3.8749E-02
3.7467E-02
3.6295E-02
5.3291E-02
7.9191E-02
9.2363E-02
7.9758E-02
9.4691E-02
5.3864E-02
2.7581E-04
3.3874E-04
1.0000E+00

SeisHaz_GUI
0.0000E+00
5.2215E-04
5.3912E-02
3.0914E-01
6.3642E-01
9.9999E-01

Benchmark
5.4325E-01

4.5498E-01

1.7646E-03
5.0474E-06
4.0024E-08
1.0000E +00

Benchmark
5.8334E-02
5.5266E-02
5.2436E-02
4.9878E-02
4.7537E-02
4.5400E-02
4.3484E-02
4.1726E-02
4.0159E-02
3.8722E-02
3.7439E-02
3.6255E-02
5.3235E-02
7.9107E-02
9.2283E-02
7.9686E-02
9.4611E-02
5.3823E-02
2.7587E-04
3.3897E-04
1.0000E +00

Benchmark
0.0000E+00
6.6525E-04
5.6016E-02
3.0969E-01
6.3365E-01
1.0000E +00

0.35g

% diff SeisHaz % diff 5 core % diff all

%

%

-0.0619%
0.0622%
-0.0001%
0.0000%
0.0000%

0.05%
0.05%
0.00%
0.00%
0.00%

0.57%
0.58%
0.00%
0.00%
0.00%

diff SeisHaz % diff 5 core % diff all

-0.0145%
-0.0128%
-0.0086%
-0.0071%
-0.0048%
-0.0020%
-0.0018%
0.0006%
0.0006%
0.0027%
0.0028%
0.0040%
0.0056%
0.0084%
0.0080%
0.0072%
0.0080%
0.0041%
0.0000%
0.0000%

0.03%
0.02%
0.02%
0.02%
0.01%
0.01%
0.00%
0.01%
0.01%
0.01%
0.01%
0.01%
0.02%
0.01%
0.02%
0.02%
0.02%
0.01%
0.00%
0.00%

1.05%
1.30%
0.95%
1.18%
0.87%
1.03%
0.82%
1.88%
0.72%
0.81%
0.68%
0.71%
1.05%
131%
0.46%
137%
0.93%
1.26%
0.00%
0.00%

diff SeisHaz % diff 5 core % diff all

0.0000%
-0.0143%
-0.2104%
-0.0548%
0.2770%

0.00%
0.12%
0.48%
0.56%
0.53%

0.00%
0.13%
0.48%
1.80%
2.32%



B B-2a. AAr2d Test 2.20] tist Ay Abrahamson et al., 2014).

Site 1:

PGA (g) 0.001 0.01 0.03 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.43 0.5 0.55 0.6 0.7 0.8 0.9 1
SeisHaz_GUI 6.80E-02 6.64E-02 402E-02 215E-02 1.24E-02 750E-03 473E-03 3.08E-03 206E-03 141E-03 G987E-04 702E-04 507E-04 372E-04 207E-04 1.20E-04 724E-05 449E-05
Benchmark 6.89E-02 B.65E-02 4.01E-02 215E-02 1.24E-02 7.49E-03 472E-03 3.08E-03 206E-03 1.41E-03 9.86E-04 7V.OIE-04 5.07E-04 371E-04 207E-04 1.20B-04 7.23E-05 4.49E-05
% diff 5 core 0.01% 0.03% 0.14% 0.18% 0.20% 022% 0.24% 0.25% 0.25% 0.26% 0.27% 0.27% 0.28% 0.28% 0.29% 0.30% 0.30% 041%
% diff all 012% 013% 0.53% 0.72% 0.81% 0.85% 0.87% 0.88% 0.89% 0.91% 0.980% 0.93% 0.95% 0.97% 1.01% 1.00% 1.07% 1.10%

% diff SeisHaz from Benchmark -0.04% -002% 0.08%  -0.02% 0.10% 012% 0.11% 0.09% 0.10% 0.08% 0.08% 0.06% 0.07% 0.06% 0.06% 0.08% 0.09% 011%
Site 2:

SeisHaz_GUI 6.89E-02| 6.68E-02 279E-02| 1.88E-02| 1.31E-02| 940E-03| 6.88E-03| 5.12E-03| 3.86E-03| 295E-03| 2.28E-03| 1.78E-03| 1.40E-03| 8.853E-04| 577E-04| 385E-04| 262E-04
Benchmark 6.89E-02 6.69E-02 2.80E-02 1.88E-02| 1.31E-02 942E-03 6.90E-03 5.13E-03 387VE-03 296E-03 228E-03| 1.7BE-03 140E-03 B89E-04 579E-04 387VE-04 263E-04
% diff 5 core 0.02% 0.05% 0.12% 0.11% 0.10% 0.09% : 0.08% 0.12% 0.12% 0.14% 0.17% 0.21% 0.22% 0.26% 0.28% 0.29%
% diff all 0.12% 0.13% 0. 0.83% 0.90% 0.96% 01% 1.05% 12% 1.15% 1.19% 1.23% 1.28% 1.32% 1.38% 1.42% 1.45%
% diff SeisHaz from Benchmark -0.04% -0.09% -0. -0.18% -0.25% -0.20% -0.26% -0.32% -0.34% -0.35% -0.35% -0.35% -0.39% -0.38% -0.41% -041% -0.41%
Site 3:

SeisHaz_GUI 6.89E-02 6.64E-02 4.02E-02 2.15E-02 1.24E-02| 7.50E-03 4.73E-03 3.08E-03 2.06E-03 141E-03 9.87E-04 7.02E-04 507E-04 372E-04 207VE-O4 1.20E-04 7.24E-05 4.49E-05
Benchmark 6.89E-02 6.65E-02 401E-02 215E-02 1.24E-02| 749E-03 472E-03 3.08E-03 206E-03 141E-03 9386E-04 7O01E-04 507E-04 371E-04 Z207E-04 1.20E-04 723E-05 449E-05
% diff 5 core 0.01% 0.03% 0.14% 0.18% 0.20% 022% 0.24% 0.25% 0.26% 0.26% 027% 0.28% 0.28% 0.28% 0.28% 0.30% 0.30% 031%
% diff all 012% 013% 0.53% 072% 0.81% 0.85% 0.87% 0.88% 0.89% 0.91% 0.80% 0.93% 0.495% 0.97% 1.01% 1.00% 1.07% 1.10%

% diff SeisHaz from Benchmark -004% -0.12% 0.08% -0.02% 0.10% 012% 011% 0.09% 0.10% 0.09% 0.09% 0.06% 0.07% 0.06% 0.06% 0.06% 0.07% 0.05%
Site 4:

SeisHaz_GUI 6.57E-02| 3.40E-02 3.88E-03 217E-03| 1.2BE-03 4 94F-04 1.00E-04| 5.05E-05| 2.68E-05 1.48E-05 B57E-06
Benchmark 6.38E-02| 3.40E-02 3.87E-03| 2.17E-03| 1.28E-03 493E-04 1.00E-04 2.68E-05| 1.49E-05| 8.5GE-06
% diff 5 core 0.11% 0.05% 0.06% 011% 0.13% 0.20% ¥ 0.35%
% diff all 0.54 0.76% 0.81% 0.8 0.96% 1.35% 50%
% diff SeisHaz from Benchmark - 0.05% 0.16% 0.16% 0 0.16% 0.15% 0.12% 0.11% 0.13%
Site 5:

SeisHaz_GUI 6.89E-02 627E-02 214E-02 G47E-03 230E-03 1.01E-03 473E-04 238E-04 127E-04 712E-05 415E-05 250E-05 1.55E-05 987E-06 427E-06 1.98E-06 9.77E-07 G5.06E-07
Benchmark 6.89E-02 6.28E-02 Z213E-02 647VE-03 239E-03 1.01E-03 473E-04 238E-04 1.27E-04 712E-05 4£15E-05 250E-05 1553E-05 9.87E-06 427E-06 1.98E-06 979E-07 S5.0TE-07
% diff 5 core 0.10% 011% 0.14% 0.09% 0.07% 0.05% 0.04% 0.06% 0.09% 0.12% 0.15% 0.18% 0.21% 0.24% 0.32% 0.44% 0.60% 0.80%
% diff all 0.13% 0.16% 0.55% 0.76% 0.88% 1.04% 1.18% 1.29% 1.40% 1.49% 1.57% 1.65% 1.72% 1.78% 1.90% 2.01% 2.10% 2.19%

% diff SeisHaz from Benchmark -0.06% -0.16% -0.07% 0.06% 0.06% 0.05% 0.05% 0.05% 0.04% 0.03% 0.02% 0.01% 0.00% -0.02% -0.05% -0.09% -0.13% -0.18%
Site &:

SeisHaz_GUI 6.88E-02) 5.19E-02 1.92E-02) 917E-03| 5.20E-03| 3.20E-03 2.08E-03 1.40E-03 972E-04 6.91E-04 5.01E-04 3.69E-04 276E-04 2.00B-04 7.68E-05 490E-05 3.20E-05
Benchmark 6.88E-02| 5.19E-02| 1.92E-02| 917VE-03| 5.20E-03| 3.20E-03| 2.08E-03| 140E-03 971E-04| 6.90E-04| 500E-04| 369E-04| 2.76E-04| 2.09E-04 7.68E-05| 4 89E-05| 320E-05
% diff 5 core 0.01% 0.09% 0.17% 0.26% 0.46% 0.53% 0.62% 0.70% 0.82% 0.89% 0.98% 40% 7 201%
% diff all Q. 0.23% 0.60% 0.95% .B0% 2.28% 2.32% 2.97% 3.18% 3.38% 410%
% diff SeisHaz from Benchmark -0. -0.03% 0.00% : 0.09% 0.13% 0 0.13% 0. 0.12% 0.08%
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2 B-2a. AArR® Test 2.20] st 23K Abrahamson et al., 2014).
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B B-2b. AArLR®E Test 2.20] st 21K Boore et al., 2014).

Site 1:

PGA (g) 0.001 0.01 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.7 0.8 0.9 1
SeisHaz_GUI 6.89E-02 6.70E-02 423E-02 234E-02 1.35E-02 B8.18E-03 5.09E-03 325E-03 213E-03 1.43E-03 976E-04 6.78E-04 47BE-04 342E-04 1.82E-04 1.01E-04 580E-05 345E-05
Benchmark 6.89E-02 B.71E-02 4.24E-02 2.34E-02 1.35E-02 B8.16E-03 5.08E-03 325E-03 213E-03 1.43E-03 975E-04 G6.77E-04 478E-04 342E-04 1.82E-04 1.01E-04 5.80E-05 3.45E-05
% diff 5 core 011% 0.09% 0.13% 0.18% 0.20% 021% 021% 0.22% 0.22% 0.21% 0.22% 0.22% 0.22% 0.21% 0.18% 0.12% 0.12% 0.23%
% diff all 019% 0.15% 037% 0.53% 0.59% 0.70% 0.76% 0.82% 0.88% 0.93% 0.94% 097% 1.00% 1.04% 1.11% 1.15% 1.20% 1.24%

% diff SeisHaz from Benchmark -0.06% -0.07% 0.10% -0.06% -0.02% 0.16% 0.09% 0.06% 0.01% 0.05% 0.07% 0.03% 0.04% 0.06% 0.04% 0.04% 0.05% 0.08%
Site 2:

SeisHaz_GUI 6.89E-02| 6.73E-02 463E-02) 296E-02| 2.01E-02 01E-02| 7.31E-03| 538BE-03 4.01E-03 3.01E-03 35E-03| 825E-04) 5.17E-04| 332E-04| 218
Benchmark 463E-02 297E-02 201E-02 {01E-02| 7.33E-03 3.02E-03 36E-03| 827VE-04) 5.18E-04| 332E-04| 218

% diff 5 core 0.09% 0.10% 0.11% 0.14% 0.16% 4 0.22% 0.19% 0.19% 0.23% Q.

% diff all 0.36% 0.31% 0.58% 0.73% 0.73% 0.85% 0.90% 0.94% 0.96% Q.

% diff SeisHaz fram Benchmark 0.06% -0.24% -0.17% -0.12% -0.21% -0.21% -0.21% -0.28% -0.26% -0.
Site 3:

SeisHaz_GUI 6.89E-02 6.70E-02 425E-02 234E-02 1.35E-02 B8.18E-03 509E-03 325E-03 213E-03 143E-03| 976E-04 6.78E-04 478E-04 342E-04 1.82E-04 1.01E-04 580E-05 345E-05
Benchmark 6.89E-02 6.71E-02 424E-02 234E-02 1.36E-02 B817E-03 509E-03 325E-03 213E-03 1.43E-03 976E-04 6.78BE-04 478E-04 342E-04 1.82E-04 1.01E-04 581E-05 3.45E-05
% diff 5 core 0.03% 0.03% 013% 0.19% 021% 021% 0.22% 0.22% 0.22% 021% 021% 021% 021% 0.21% 021% 0.20% 0.20% 0.20%
% diff all 012% 011% 0.37% 0.532% 0.59% 0.68% 0.73% 0.79% 0.84% 0.88% 0.89% 0.93% 0.95% 0.99% 1.05% 1.09% 1.12% 1.17%

% diff SeisHaz from Benchmark -0.04% -0.06% 0.06% -0.12% -0.08% 0.10% 0.02% -0.01% -0.06% -0.02% 0.00% -0.05% -0.03% -0.01% -0.04% -0.04% -0.04%% -0.05%
Site 4:

SeisHaz_GUI 6.65E-02| 3.70E-02 843E-03| 442E-03| 2.43E-03| 140E-03| 837VE-04| 5.15E-04| 3.27E-04 4 54E-05| 2.30E-05| 1.22E-05| 6.77E-06
Benchmark 6.66E-02| 3.70E-02 842 1.40E-03| 8.36E-04 3.26E-04 4. 54E-05) 2.30E-05| 1.22E-05 E-06
% diff 5 core 0. 0.12% 0.1 0.18% 0.18% 0.16% 0.14% 0.15% 0.12% 0.19%
% diff all 0. 0.37% 0. 0.92% . 1.23% 1.20% 1.34% 1.50%
% diff SeisHaz from Benchmark -0.08% 0.02% Q. 0.05% 0.09% 0.03% 0.09% 0.00% 0.03% 0.03% 0.04% 0.06%
Site 5:

SeisHaz_GUI 6.89E-02 G.44E-02 255E-02 827E-03 3.09E-03 1.29E-03 591E-04 291E-04 151E-04 B228E-05 471E-05 2.78E-05 1.68E-05 1.05E-05 435E-06 1.94E-06 9.24E-07 462E-07
Benchmark 6.89E-02 6.44E-02 256E-02 B827E-03 308E-03 1.29E-03 S591E-04 291E-04 151E-04 B28E-05 471E-05 Z27BE-05 168E-05 1.05E-05 435E-06 1.95E-06 0824E-07 462E-07
% diff 5 core 0.03% 0.05% 0.16% 018% 0.20% 0.20% 0.20% 0.20% 0.20% 0.20% 019% 019% 0.18% 017% 0.14% 018% 018% 0.33%
% diff all 012% 011% 0.38% 0.38% 0.74% 0.90% 0.97% 1.08% 1.16% 1.26% 1.34% 1.44% 1.32% 1.61% 1.71% 1.83% 1.97% 2.09%
% diff SeisHaz from Benchmark -0.04% -0.07% -0.21% 0.04% 0.09% -0.01% 0.01% 0.02% 0.00% 0.03% 0.01% -0.07% 0.00% 0.00% -0.03% -0.06% -0.06% -017%
Site 6:

SeisHaz_GUI 6.89E-02| 5.58E-02| 2 02E-02| 5.71E-03| 3.46E-03 146E-03| 992E-04| 690E-04| 489E-04) 352E-04 257E-04| 1.91E-04| 1.08E-04| 6.38E-05| 3.89E-05| 2.44E-05
Benchmark 6.89E-02| 5.58E-02| 2 02E-02| 5.71E-03| 3.46E-03 1.45E-03 6.86E-04| 486E-04| 3.50E-04 6.33E-05| 3.853E-05| 241E-05
% diff 5 core 0.06% 0.22% 0.31% 0 2 0.58% 0.75% 2 0.90% 1.38% 1

% diff all 0.12% 0.7 2048 . 2. 32 453% 24

% diff SeisHaz from Benchmark -0.09% 0. 0. 0.22% 0.46% 0.54% 0.64% 0.83% 0.
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12 B-2b. ZAArRd Test 2.20] st Ay Boore et al., 2014).
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B B-2c. A4t Test 2.20]] tist Ay Campbell and Bozorgnia, 2014).

Site 1:

PGA (g) 0.001 0.01 0.05 0.1 0.15 0.2 0.25 03 035 0.4 0.45 0.3 0.55 0.6 0.7 0.8 0.9 1
SeisHaz_GUI 6.89E-02 6.65E-02 404E-02 221E-02 1.30E-02 7.99E-03 511E-03 33VE-03 227VE-03 1.57E-03 1.10E-03 7.B84E-04 566E-04 414E-04) 229E-04 1.31E-04 7.79E-05 475E-05
Benchmark 6.89E-02 6.6BE-02 404E-02 221E-02 1.29E-02 7.98E-03 5.11E-03 3.37VE-03 2.2VE-03 157E-03 1.10E-03 7.84E-04 566E-04 474E-04 229E-04 1.371E-04 7.79E-05 4.75E-05
% diff 5 core 0.01% 0.02% 0.07% 0.08% 011% 0.09% 0.08% 0.08% 0.07% 0.09% 0.08% 0.09% 0.10% 0.10% 011% 012% 0.20% 0.15%
% diff all 012% 0115 0.42% 0.60% 071% 0.78% 0.86% 0.91% 0.96% 1.00% 1.00% 1.04% 1.06% 1.08% 1.13% 1.17% 1.17% 1.19%

% diff SeisHaz from Benchmark -0.04% -0.07% 0.03% -0.05% 0.06% 0.06% 0.01% 0.01% 0.01% 0.01% 0.00% 0.01% 0.00% 0.01% 0.01% 0.02% 0.04% 0.03%
Site 2:

SeisHaz_GUI 6.69E-02 2.80E-02 1.89E-02 1.33E-02 957E-03| 7.03E-03 5.24E-03| 3.96E-03| 3.03E-03| 233E-03| 1.82E-03 5.75E-04| 37BE-04) 253E-04
Benchmark 6.69E-02 2.80E-02 1.33E-02| 9.57E-03| 7.03E-03| 5.25E-03| 3.96E-03| 3.03E-03| 2.34E-03 82E-03 5.76E-04| 3.TBE-04

% diff 5 core 0.03% 0. 0.12% 2 012% 012% 0.13% 0.13% 0.14% 0.14% 0.16%

% diff all 0.40% 0. 01% 1.05% 1.13% 1 z 1.19% 1.23%

% diff SeisHaz from Benchmark 002% -0 -0.05%  -0.05% -006%| -006% -0.05% -0.

Site 3:

SeisHaz_GUI 6.89E-02 ©.65E-02 404E-02 2.21E-02 1.30E-02 7.99E-03 5.11E-03 337E-03 227E-03 1.57E-03 1.10E-03 7.B84E-04 5.66E-04 474E-04 229E-04 1.31E-04 7.79E-05 475E-05
Benchmark 6.89E-02 6.66E-02 4.04E-02 2.21E-02 1.29e-02 7.98E-03 5.11E-03 337VE-03 2.27VE-03 1.57E-03 1.10E-03 7.84E-04 5.06E-04 4.14E-04 2.29E-04 1.31E-04 7.79E-05 4.75E-05
% diff 5 core 0.03% 0.02% 0.12% 011% 0.08% 0.07% 0.07% 0.06% 0.07% 0.08% 0.08% 0.09% 0.10% 0.10% 011% 0.12% 0.13% 0.13%
% diff all 0.12% 0.11% 0.42% 0.60% 0.71% 0.78% 0.86% 0.91% 0.96% 1.00% 1.00% 1.04% 1.06% 1.08% 1.13% 1.17% 1.17% 1.21%

% diff SeisHaz from Benchmark -0.05% -0.07% 0.04% -0.05% 0.05% 0.05% 0.00% 0.00% -0.01% -0.01% 0.00% -0.01% -0.02% -0.01% -0.01% 0.00% 0.01% 0.02%
Site 4:

SeisHaz_GUI 6.89E-02| 6.58E-02| 343E-02| 1.55E-02| 7.70OE-03 4 2.34E-03) 1.39E-03| 854E-04| 540E-04) 350E-04) 232E-04 276E-05| 149E-05| 8.3VE-06
Benchmark 6.89E-02| 6.59E-02| 344E-02| 1.55E-02| 7.70E-03| 41 2.34E-03) 1.39E-03| 854E-04 350E-04| 232E-04 276E-05| 149E-05| 8.3VE-06
: 1% 0.12% 0.16% 1 1 0.15% 0.13% 0.13% Q. 0.20% 0.19%
0.56% 0.65% 0.91% 1.02% 1.08% 1 1.37% 1.58%
- -0.02% 0.04% 0.01% 0.00% 0.00% -0.02% -0.01% -0.03%

Site 5:
SeisHaz_GUI 6.89E-02 ©.29E-02 216E-02 6.56E-03 2.45E-03 1.04E-03 489E-04 245E-04 1.30E-04 7.1BE-05 411E-05 243E-05 1.4B8FE-05 025E-06 3.83E-06 1.70E-06 B8.03E-07 3.0BE-07
Benchmark 6.89E-02 6.30E-02 2.16E-02 6.55E-03 245E-035 1.04E-03 489E-04 245E-04 1.20E-04 716E-05 411E-05 243E-05 1.48E-05 5.25E-06 3.84E-06 1.71E-06 8.04E-07 398E-07
% diff 5 core 0.01% 0.06% 0.22% 0.26% 0.25% 0.24% 0.21% 017% 0.15% 0.15% 0.15% 0.16% 0.15% [N R 0.21% 0.23% 0.271% 0.25%
% diff all 0.11% 0.11% 0.55% 0.76% 0.78% 0.88% 1.02% 1.14% 1.26% 1.36% 1.44% 1.52% 1.39% 1.67% 1.80% 1.89% 2.00% 2.09%

% diff SeisHaz from Benchmark -0.04% -0.09% -010% 0.02% 0.03% 0.02% 0.03% 0.02% 0.01% 0.00% 0.00% -0.02% -0.03% -0.03% -0.03% -0.06% -0.07% -010%
Site 6:

SeisHaz_GUI 6.88E-02 5.28 940E-03| 5.34E-03 3.29E-03 9.88E-04 3.67E-04| 272E-04 2.04E-04 T.18E-05 4.4BE-05 2.85E-05
Benchmark 6.88E-02| 528 939E-03| 5.34E-03| 3.29E-03 9.86E-04 36VE-04| 272E-04 T18E-05| 447VE-05| 2.85E-05
% diff 5 core 0.01% a. 0.52% 0.67% 0.92% 1% 2. 2.63% 3.19%
% diff all 0.1 a. 3.19% 3.82% 4 2.39% 6.00%
% diff SeisHaz from Benchmark -0.03% -0 0. 0.13% -0.14% -0.20%
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B B-2d. AArR® Test 2.20] st Z3KChiou and Youngs, 2014).

Site 1:

PGA (g)

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 2:

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 3:

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 4:

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 5:

SeisHaz_GgUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
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A
2

% diff SeisHaz from Benchmark
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0.15%
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0.35
1.63E-03
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0.30%
1.06%
0.15%
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0.21%
1.13%
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5.33E-04
5.33E-04
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5.61E-05
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0.30%

1.09%

0.14%
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0.24%
1.19%
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1.08E-03
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0.27%
1.09%
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3.19E-04

0.45
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0.30%
115%
0.13%
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0.26%
115%
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1.19%

0.14%

1.83E-03
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0.26%
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-0.26%
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1.19%
-0.13%
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0.06%
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2.71E-04
2.71E-04
1.03%
3.35%

-0.02%

0.55
3.49E-04
3.48E-04

0.34%
1.23%
0.14%
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0.26%
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0.25%
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0.26%
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0.12%
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0.35%
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0.22%
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-0.15%



Annual Exceedance Prebability

Annual Exceedance Probability

1E-01

1E-02

1.E-03

1.E-04

1.E-05
0.001

1.E-01

1.E-02

1.E-03

1.E-04

1.E-05

1.E-06
0.001

Test-2.2d, Site 1

—a-SeisHaz_GUI

—e—Benchmark

Annual Exceedance Prebability

0.01 0.1 1

Peak Ground Acceleration (g)

Test-2.2d, Site 4

—&—SeisHaz_GUI

—=—Benchmark

Annual Exceedance Probability

0.01 0.1 1

Peak Ground Acceleration (g)

I B-2d. F4te®d

Test-2.2d, Site 2
1.E-01 1.E-01

—5- SeisHaz_GUI

—e— Benchmark

> 1.E-02
=
1E-02 s
2
o
W
&
5 1E03
]
[
g
fia}
1.E-03 ]
C
C
< 1.E-04
1.E-04 1.E-05
0.001 0.01 0.1 1 0.001
Peak Ground Acceleration (g)
Test-2.2d, Site 5
1.E-01 1.E-01
—&—SeisHaz_GUI
1.E-02 —=—Benchmark
> LE02
1.E-03 =
el
®
o
2
o
1.E-04 o
8
5 LE-03
8
1.E-05 g
fi]
=
E}
1.E-06 £
< 1.E-04
1.E-07
1.E-08 1.E-05
0.001 0.01 0.1 1 0.001

Peak Ground Acceleration (g)

Test 2.20]] st Ay Chiou and Youngs, 2014).

_72_

Test-2.2d, Site 3
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B B-3a. 2429 Test 2.30]] tist Ay Abrahamson et al., 2014).

Site 1:

PGA (g) 0.001 0.01 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.7
SeisHaz_GUI 2.23E-03 223E-03 223E-03| 223E-03 223E-03 223E-03| 223E-03 1.00E-20

Benchmark 2.23E-03 223E-03 223E-03 2.23E-03 223E-03 223E-03 223E-03 1.00E-20

% diff 5 core 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

% diff all 0.27% 0.27% 0.27% 027% 027% 027% 027%

% diff SeisHaz from Benchmark 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Site 2:

SeisHaz_GUI

Benchrmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 3:

1.00E-20

ra g
ra | ra
ra | ra
[SAS]
ra | ra
[ RES]

1.00E-20

SeisHaz_GUI 2.23E-03 223E-03 223E-03| 223E-03| 223E-03| 223E-03| 2.23E-03| 223E-03| 223E-03| 223E-03 223E-03 223E-03 223E-03 1.00E-20
Benchmark 2.23E-03 223E-03 223E-03| 223E-03| 223E-03| 223E-03| 2.23E-03| 223E-03| 223E-03| 223E-03 223E-03 223E-03 223E-03 1.00E-20
% diff 5 core 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
% diff all 0.27% 0.27% 0.27% 027% 027% 027% 027% 0.27% 0.27% 0.27% 027% 027% 027%
% diff SeisHaz from Benchmark 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Site 4:

SeisHaz_GUI 2.23E-03| 223E-03| 2.23E-03| 223E-03| 2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 1.00E-20

Benchmark 2.23E-03| 223E-03| 2.23E-03| 223E-03| 2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 1.00E-20

% diff 5 core 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03%

% diff all 0.19% 0.19% 0.19% 0.19% 0.19% 0.19% 0.19% 0.19% 0.19% 0.19%

% diff SeisHaz from Benchmark 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Site 5:

SeisHaz_GUI 2.23E-03 223E-03 223E-03| 223E-03| 223E-03 223E-03| 1.00E-20

Benchmark 2.23E-03 223E-03 223E-03 223E-03 223E-03 223E-03| 1.00E-20

% diff 5 core 0.03% 0.03% 0.03% 0.03% 0.03% 0.03%

% diff all 0.19% 0.19% 0.19% 0.19% 0.19% 0.19%

% diff SeisHaz from Benchmark 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Site 6

SeisHaz_GUI 2.23E-03| 223E-03| 2.23E-03| 1.64E-03| 9.73E-04 290E-04| 1.00E-20

Benchmark 2.23E-03| 223E-03| 2.23E-03| 1.64E-03| 9.82E-04 291E-04| 1.00E-20

% diff 5 core a1 0.18% 0.18% 1.19% 2.33%

% diff all 0.19% 0.19% 0 4.62%

% diff SeisHaz from Benchmark 0.03% 0.03% 0.03% 0.03% -0.38%
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B B-3b. AArR®E Test 2.39] st Z1KBoore et al., 2014).

% diff SeisHaz from Benchmark
Site 5:

SeisHaz_GUI 2.23E-03 223E-03 2.23E-03 2.23E-03 2.23E-03 1.00E-20
Benchmark 223E-03 223E-03 223E-03 223E-03 223E-03 1.00E-20
% diff 5 core 0.00% 0.00% 0.00% 0.00% 0.00%

% diff all 0.27% 027% 027% 027% 027%

% diff SeisHaz from Benchmark 0.00% 0.00% 0.00% 0.00% 0.00%

Site &:

SeisHaz_GUI 1.53E-03
Benchrmark 1.53E-03

% diff 5 core 0.51%

4U0%

% diff SeisHaz frem Benchmark

-t

Site 1:

PGA (g) 0.001 0.01 0.05 0.1 0.15 0.2 0.25 0.3
SeisHaz_GUI 223E-03 223E-03 223E-03 223E-03 223E-03 223E-03 1.00E-20
Benchmark 2.23E-03 223E-03 2.23E-03 2.23E-03 2.23E-03 223E-03 1.00E-20

% diff 5 core 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

% diff all 0.27% 0.27% 027% 0.27% 0.27% 0.27%

% diff SeisHaz from Benchmark 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Site 2:

SeisHaz_GUI 2. 2. 2. 2. 2.23E-03

Benchrnark 2. 2. 2. 2. 2.23E-03

% diff 5 core 0.00%

% diff all 0.27%

% diff SeisHaz from Benchmark 0.00%

Site 3:

SeisHaz_GUI 2.23E-035 223E-03 223E-03 223E-03 223E-03 223E-03 223E-03 2.23E-03
Benchrmark 2.23E-03 223E-03 2.23E-03 2.23E-03 2.23E-03 223E-03 2.23E-03 2.23E-03
% diff 5 core 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
% diff all 0.27% 027% 027% 027% 0.27% 0.27% 0.27% 0.27%
% diff SeisHaz from Benchmark 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Site 4:

SeisHaz_GUI 2.23E-03| 223E-03) 223E-03 2. 2. 2.

Benchmark 2.23E-03| 2.23E-03| 2.23E-03| 2. 2. 2.

% diff 5 core 0.00% 0.00%

% diff all :
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2] B-3b. A4t ™ Test 2.39] st AyHBoore et al., 2014).
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B B-3c.

AAtRd Test 2.39] tfst Ay Campbell and Bozorgnia, 2014).

Site 1:

PGA (g)

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 2:

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 3:

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 4:

SeisHaz_GUI

Benchmark

% diff 5 core

. diff all

% diff SeisHaz from Benchmark
Site 5:

SeisHaz_GUI

Benchmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 6:

SeisHaz_GUI

Benchmark

0.001
2.23E-03
2.23E-03

0.00%
0.27%
0.00%

0.01
2.23E-03
2.23E-03

0.00%
0.27%
0.00%

INd B

0.05
2.23E-03
2.23E-03

0.00%
0.27%
0.00%

Il B

0.1
2.23E-03
2.23E-03

0.00%
027%
0.00%

2.23E-03
2.23E-03
0.00%
0.27%
0.00%

2.23E-03
2.23E-03
0.00%
0.27%
0.00%

0.15
2.23E-03
2.23E-03

0.00%
0.27%
0.00%

[ SRS

P pa
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LW
m m
=Ry
wow

Fa | pa
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[ )
WL
m m
[=a=]
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0.2
2.23E-03
2.23E-03

0.00%
0.27%
0.00%

1.17E-03
1.17E-03
0.21%
3.93%
0.29%

0.25
2.23E-03
2.23E-03

0.00%
0.27%
0.00%

2.23E-03
2.23E-03
0.00%
0.27%
0.00%

7.63E-04
7.60E-04
0.29%
3.90%
0.35%

0.3
1.00E-20
1.00E-20

2.23E-03
2.23E-03
0.00%
0.27%
0.00%

4.73E-04
4 69E-04
0.50%
3.90%
0.93%
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2] B-3c. AArEE Test 2.30] tist Z3HCampbell and Bozorgnia, 2014).
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H B-3d. gited

Test 2.39] fjst

ZA1HChiou and Youngs, 2014).

Site 1:

PGA (g)

SeisHaz_GUI

Benchrark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 2:

SeisHaz_GUI

Benchrnark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 3:

SeisHaz_GUI

Benchrmark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site 4

SeisHaz_GUI

Benchrnark

%t diff SeisHaz from Benchmark
Site 5:

SeisHaz_GUI

Benchrark

% diff 5 core

% diff all

% diff SeisHaz from Benchmark
Site &

SeisHaz_GUI

Benchrark

% diff 5 core

0.001 0.01 0.05 0.1 0.15
2.23E-03 2.23E-03 2.23E-03 2.23E-03 2.23E-03
2.23E-03| 2.23E-03 2.23E-03| 2.23E-03 2.23E-03
0.00% 0.00% 0.00% 0.00% 0.00%
0.27% 0.27% 0.27% 0.27% 0.27%
0.00% 0.00% 0.00% 0.00% 0.00%
2.23E-03 2.23E-03
2.23E-03 2.23E-03

2.23E-03 2.23E-03 2.23E-03 2.23E-03 2.23E-03
2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03 2.23E-03
0.00% 0.00% 0.00% 0.00% 0.00%
0.27% 0.27% 0.27% 0.27% 0.27%
0.00% 0.00% 0.00% 0.00% 0.00%
2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03
2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03) 2.23E-03
0.27% 0.27%

2.23E-03 2.23E-03 2.23E-03 2.23E-03 2.23E-03
2.23E-03| 2.23E-03 2.23E-03| 2.23E-03 2.23E-03
0.00% 0.00% 0.00% 0.00% 0.00%
0.27% 0.27% 0.27% 0.27% 0.27%
0.00% 0.00% 0.00% 0.00% 0.00%
2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03| 1.95E-03
2.23E-03| 2.23E-03| 2.23E-03| 2.23E-03) 1.95E-03
01% 0.01% 21%

0.27% 4.05%

0.00% 0.26%

0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.7 0.8 0.9
2.23E-03 2.23E-03 1.00E-20
2.238-03 2.23E-03 1.00E-20

0.00% 0.00%

0.27% 0.27%

0.00% 0.00%

1.00E-20

1.00E-20

I\

ra
ra
7%}
m
=)
[i%}

2.23E-03
2.23E-03
0.00%
027%

2.23E-03
2.23E-03
0.00%
0.27%
0.00%

2.23E-03
2.23E-03
0.00%
0.27%
0.00%

2.23E-03
2.23E-03
0.00%
0.27%
0.00%

2.23E-03
2.23E-03 1.00E-20
0.00%
0.27%
0.00%

ra
ra
w
m
&
o]

1.00E-20

1.00E-20

I\
Il N

ra

23E-03
.23E-03
0.00%
0.27%
0.00%

1.00E-20
1.00E-20

ra

1.29E-03
1.29E-03

8.60E-04
8.56E-04

1.18E-04

1.00E-20

1.00E-20

2485

4.35%
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Annual Exceedance Probability

Annual Exceedance Probability

1.E-02

Test-2.3d, Site 1

1.E-02

—&— SeisHaz_GUI

—=— Benchmark

1.E-03

1.E-04
0.001

1.E-02

0.01 0.1

Peak Ground Acceleration (g)

Test-2.3d, Site 4

Test-2.3d, Site 2

—&—SeisHaz_GUI

—&— Benchmark

1..-03

Annual Exceedance Probability

1.E-04
1 0.001

1.E-02

—e—SeisHaz_GUI

—=—Benchmark

1.E-03

1.E-04
0.001

0.01 0.1
Peak Ground Acceleration (g)

0.01 0.1

Peak Ground Acceleration (g)

Test-2.3d, Site 5

—&-SeisHaz_GUI

—=—Benchmark

1.E-03

Annual Exceedance Probability

1.E-04
1 0.001

0.01 0.1

Peak Ground Acceleration (g)

Annual Exceedance Probability

Annual Exceedance Probability

1.E-02

Test-2.3d, Site 3

—&=—SeisHaz_GUI

—=—Benchmark

1.E-03

1.E-04
0.001

1.E-02

0.01 0.1 1

Peak Ground Acceleration (g)

Test-2.3c, Site 6

—&-SeisHaz_GUI

—=—Benchmark

1.E-03

1.E-04
0.001

0.01 0.1 1
Peak Ground Acceleration (g)

2] B-3d. ZAAted Test 2.39] st Ay Chiou and Youngs, 2014).
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B B-4a. 2429 Test 2.40]] tjst A3 Uniform Distribution of Hypocenter).

PGA (g) 0.001 0.01 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
SeisHaz_GUI 3.93E-02 3.93E-02 393E-02 3.93E-02 393E-02 216E-02 1.37E-02 8.85E-03 5.39E-03 2.61E-03 1.00E-20
Benchmark 3.93E-02 3.93E-02 3.93E-02 3.93E-02 3.93E-02 216E-02 1.37E-02 8.86E-03 5.39E-03 2.52E-03 1.00E-20
% diff 5 core 0.03% 0.03% 0.03% 0.03% 0.03% 0.08% 0.24% 0.16% 0.04% 0.86%

% diff all 0.07% 0.07% 0.07% 0.07% 0.07% 2.44% 0.45% 1.99% 3.71% 4.33%

% diff SeisHaz from Benchmark -0.01%  -001% -001%  -0.01%  -0.01% 0.01%  -0.10%  -0.05% 0.00% 3.83%

Test-1.4a, Site 1

1.E-01
@ g a——a—3q
o]
Z \
ks ]
_8 1.E-02 \tﬂ
S
w 0
%] \
[ !
(] !
o
il
il
[¥]
fin
w® 1.E-03
=1
c
c
<T
—=— SeisHaz_GUI
—=— Benchmark
1.E-04 I
0.001 0.01 0.1 1

Peak Ground Acceleration (g)

2 B-4a. AALR® Test 2.40] tfst 23K Uniform Distribution of Hypocenter).



B B-4b. AArRE Test 2.40] st A3 Triangular Distribution of Hypocenter).

PGA (g) 0.001 0m 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
SeisHaz_GUI 3.93E-02 3.93E-02 3.93E-02 393E-02 3.93E-02 267E-02 162E-02 B8.74E-03 444E-03 1.81E-03 1.00E-20
Benchmark 3.93E-02 3.93E-02 393E-02 393E-02 393E-02 267E-02 163E-02 B8.79E-03 447E-03 1.75E-03 1.00E-20
% diff 5 core 0.01% 0.01% 0.01% 0.01% 0.01% 0.18% 0.16% 0.26% 0.36% 0.92%

% diff all 0.11% 0.11% 0.11% 0.11% 0.11% 1.24% 6.34% 1.63% 4.92% 4.73%

% diff SeisHaz from Benchmark -0.01% -0.01% -0.0M1% -0.01%  -001%  -004% -037% -057%  -0.64% 3.43%

Test-1.4b, Site 1
1.E-01

1.E-02

1.E-03 T

—8—SeisHaz_GUI

Annual Exceedance Probability

—=— Benchmark

1.E-04
0.001 0.01 0.1 1

Peak Ground Acceleration (g)

2] B-4b. AALR Y Test 2.40] tfst Ay Uniform Distribution of Hypocenter).



B B-ba. AAr2d Test 2.50]] tist AyHExtreme Tail).

PGA (g) 0.001 0.01 0.05 0.1 0.2 0.4 0.6 0.8 1 1.25 1.5 2 2.5 3 4 5 6 7

SeisHaz_GUI 1.59E-02 159E-02 141E-02 B.84E-03 2.82E-03 3.70E-04 T7.11E-05 1.78E-05 5.38E-06 1.45E-06 4.59E-07 640E-08 1.22E-08 290E-09 257E-10 344E-11 6.70E-12 1.33E-12
Benchmark 159E-02 1.59E-02 141E-02 B8.84E-03 2.82E-03 3.70E-04 T7.11E-05 1.78E-05 5.38E-06 1.45E-06 4.59E-07 640E-08 1.22E-08 290E-09 257E-10 344E-11 6711E-12 1.34E-12
% diff 5 core 0.03% 0.02% 0.03% 0.05% 0.09% 0.11% 0.15% 0.17% 0.20% 0.21% 0.23% 0.24% 0.25% 0.25% 0.34% 0.42% 0.49% 0.56%
% diff all 0.10% 0.09% 0.20% 0.53% 1.09% 1.75% 2.16% 2.46% 2.70% 2.95% 3.16% 3.51% 3.79% 4.03% 442% 5.13% 5.03% 9.25%

% diff SeisHaz from Benchmark  -0.01%  -001% -001% -0.01% 0.01% 0.02% 0.03% 0.04% 0.04% 0.04% 0.04% 0.03% 0.02% 0.02% -001% -003% -0.05% -0.08%

Test-2.5a, Extrme Tail
1.E-01

—&—SeisHaz_GUI

1.E-02 g,
h —&— Benchmark

1.E-03 \
1.6-04 N
1.E-05 |
1.E-06 L

Y
1.E-07

]

1.E-08 B

Annual Exceedance Prebability
=

1.E-09 \
1.E-10 \
1.E-11

1.E-12
0.001 0.01 0.1 1 10

Peak Ground Acceleration (g)

I B-ba. AArEE Test 2.50] tfst A3KExtreme Tail).
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B B-bb. AArRE Test 2.50] tist Z3HMixture Model).

PGA (g) 0.001 0.01 0.05 0.1 0.2 0.4 0.6 0.8 1 1.25 1.5 2 2.5 3 4 3 6 7

SeisHaz_GUI 159E-02 159E-02 141E-02 B87E-03 274E-03 437E-04 121E-04 437E-05 1.84E-05 7.22E-06 3.18E-06 7.88E-07 2.44E-07 8.85E-08 161E-08 3.91E-09 71.16E-09 3.99E-10
Benchmark 1.59E-02 159E-02 141E-02 B87E-03 274E-03 437E-04 121E-04 437E-05 1.84E-05 7.22E-06 3.18E-06 7.88E-07 2.44E-07 8.85E-08 1.61E-08 3.91E-09 1.16E-09 3.99E-10
% diff 5 core 0.10% 0.09% 0.09% 0.08% 0.06% 0.05% 0.07% 0.05% 0.06% 0.08% 0.09% 0.12% 0.15% 0.18% 0.24% 0.29% 0.33% 0.38%
% diff all 0.10% 0.11% 0.19% 0.55% 1.09% 143% 1.62% 1.79% 1.94% 2.09% 2.23% 2.45% 2.64% 2.79% 3.04% 3.25% 3.42% 3.58%

% diff SeisHaz from Benchmarl  -0.03%  -0.03% -0.04% -0.03% -0.01% 0.00%  -0.01% 0.01% 0.01% 0.01% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02%

Test-2.5b, Mixture Model
1.E-01

—&— SeisHaz_GUI
1.E-02 £

\ —=— Benchmark
1.E-03 S
1.6-04 R
1.E-05 y
1.E-06 .
1.E-07 ty

1.F-08 “\m

1.E-09 q

Annual Exceedance Probability

1.E-10
0.001 0.01 0.1 1 10

Peak Ground Acceleration (g)

=2 B-5b. A4t Test 2.50] tfst Ay Mixture Model).
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C. Test Set 39| O

=]
LA
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B C-la. ZAAtn® Test 3.10] djst

Site 1:

PGA (g)

SeisHaz_GUI

Stirling, GC2 - mean

Stirling, Rx closest - mean

Segments orthogonal, Rx closest - Mez

Site 2:

PGA (g)

SeisHaz_GUI

Stirling, GC2 - mean

Stirling, Rx closest - mean

Segments orthogonal, Rx closest - Mez

Annual Exceedance Probability

0.001
3.33E-03
3.33E-03
3.33E-03
3.06E-03

0.001
3.33E-03
3.33E-03
3.33E-03
3.06E-03

1.E-02

1.E-03

1.E-04

0.01
3.33E-03
3.33E-03
3.33E-03
3.06E-03

0.01
3.33E-03
3.33E-03
3.33E-03
3.06E-03

A3HDipping East).

0.05
3.33E-03
3.33E-03
3.33E-03
3.06E-03

0.05
3.31E-03
3.32E-03
3.31E-03
3.05E-03

0.1
3.33E-03
3.33E-03
3.33E-03
3.05E-03

0.1
3.08E-03
3.12E-03
3.10E-03
2.88E-03

0.15
3.31E-03
3.31E-03
3.31E-03
3.04E-03

0.15
2.63E-03
2.73E-03
2.68E-03
2.52E-03

0.2
3.26E-03
3.26E-03
3.26E-03
2.99E-03

0.2
2.16E-03
2.29E-03
2.22E-03
2.10E-03

0.25
3.16E-03
3.16E-03
3.16E-03
2.90E-03

0.25
1.74E-03
1.88E-03
1.81E-03
1.70E-03

0.3
3.01E-03
3.01E-03
3.01E-03
2.77E-03

0.3
1.39E-03
1.53E-03
1.46E-03
1.36E-03

0.35
2.82E-03
2.82E-03
2.82E-03
2.60E-03

0.35
1.11E-03
1.24E-03
1.18E-03
1.08E-03

0.4
2.61E-03
2.61E-03
2.61E-03
2.40E-03

0.4
8.91E-04
1.01E-03
9.49E-04
8.60E-04

0.45
2.39E-03
2.39E-03
2.38E-03
2.20E-03

0.45
7.16E-04
8.24E-04
7.67E-04
6.85E-04

0.5
2.16E-03
2.16E-03
2.16E-03
1.99E-03

0.5
5.77E-04
6.73E-04
6.21E-04
5.47E-04

0.55
1.94E-03
1.94E-03
1.94E-03
1.79E-03

0.55
4.67E-04
5.51E-04
5.05E-04
4.38E-04

0.6
1.74E-03
1.74E-03
1.73E-03
1.60E-03

0.6
3.79E-04
4.53E-04
4.12E-04
3.53E-04

0.7
1.37E-03
1.37E-03
1.36E-03
1.26E-03

0.7
2.53E-04
3.09E-04
2.77E-04
2.31E-04

Test-3.1 (dipping east), Site 1

—&—SeisHaz_GUI

—&—Stirling, GC2

—=—Stirling, Rx

—=—Seg Orth, Rx

0.001

0.01 0.1

Peak Ground Acceleration (g)

Test-3.1 (dipping east), Site 2
1.E-02

1.E03 L!

—8—Sei
1604 SeisHaz_GUI

—e—Stirling, GC2

Annual Exceedance Probability

& Stirling, Rx
—=—Seg Orth, Rx

1.E-05

1 0.001 0.01 0.1 1

Peak Ground Acceleration (g)

a2 C-la. AArR® Test 3.10] ofjst 21} v| 1w (Dipping East).
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0.8
1.07E-03
1.07E-03
1.06E-03
9.85E-04

0.8
1.71E-04
2.13E-04
1.89E-04
1.54E-04

0.9
8.26E-04
8.28E-04
8.21E-04
7.64E-04

0.9
1.18E-04
1.49E-04
1.30E-04
1.04E-04

1
6.39E-04
6.41E-04
6.35E-04
5.91E-04

1
8.17E-05
1.05E-04
9.11E-05
7.12E-05



H C-1b. AArzd Test 3.10] tjst

Site 3:

PGA (g)

SeisHaz_GUI

Stirling, GC2 - mean

Stirling, Rx closest - mean

Segments orthogonal, Rx closest - Mez

Site 4:

PGA (g)

SeisHaz_GUI

Stirling, GC2 - mean

Stirling, Rx closest - mean

Segments orthogonal, Rx closest - Mez

Annual Exceedance Prebability

0.001
3.33E-03
3.33E-03
3.33E-03
3.64E-03

0.001
3.33E-03
3.33E-03
3.33E-03
3.64E-03

1.E-02

1.E-03

1.E-04

0.01
3.33E-03
3.33E-03
3.33E-03
3.64E-03

0.01
3.33E-03
3.33E-03
3.33E-03
3.64E-03

ZA31HDipping West).

0.05
3.33E-03
3.33E-03
3.33E-03
3.64E-03

0.05
3.33E-03
3.33E-03
3.33E-03
3.64E-03

0.1
3.32E-03
3.33E-03
3.33E-03
3.64E-03

0.1
3.32E-03
3.32E-03
3.32E-03
3.63E-03

0.15

0.2

3.30E-03 3.22E-03
3.30E-03 3.22E-03
3.30E-03 3.23E-03
3.60E-03 3.51E-03

0.15

0.2

3.27E-03 3.14E-03
3.28E-03 3.16E-03
3.28E-03 3.17E-03
3.56E-03 3.40E-03

Test-3.1 (dipping west), Site 3

—&—5SeisHaz_GUI

—=—Stirling, GC2

=—Stirling, Rx
—=—Seg Orth, Rx

0.001

0.01

&

0.1

Peak Ground Acceleration (g)

i

]

0.25
3.07E-03
3.09E-03
3.10E-03
3.35E-03

0.25
2.94E-03
2.97E-03
2.99E-03
3.17E-03

0.3
2.87E-03
2.90E-03
2.92E-03
3.14E-03

0.3
2.68E-03
2.73E-03
2.75E-03
2.88E-03

0.35
2.64E-03
2.67E-03
2.70E-03
2.89E-03

0.35
2.40E-03
2.46E-03
248E-03
2.58E-03

0.4
2.39E-03
2.43E-03
2.46E-03
2.63E-03

0.4
2.11E-03
2.18E-03
2.20E-03
2.27E-03

1.E-02

Annual Exceedance Probability

0.45
2.14E-03
2.18E-03
2.22E-03
2.36E-03

0.45
1.84E-03
191E-03
1.94E-03
1.98E-03

0.5
1.89E-03
1.94E-03
1.98E-03
2.10E-03

0.5
1.59E-03
1.66E-03
1.69E-03
1.71E-03

0.55
1.67E-03
1.72E-03
1.75E-03
1.86E-03

0.55
1.36E-03
143E-03
1.46E-03
1.48E-03

0.6
1.46E-03
1.51E-03
1.55E-03
1.63E-03

0.6
1.16E-03
1.23E-03
1.26E-03
1.26E-03

Test-3.1 (dipping west), Site 4

1.E-03

—&— SeisHaz_GUI

—e— Stirling, GC2

= Stirling, Rx

—=— Seg Orth, Rx

1.E-04

0.001

0.01

& B—ag
&
&

0.1

Peak Ground Acceleration (g)

a2 C-1b. AArR® Test 3.10] ofjst 23} 8] (Dipping West).
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0.7
1.11E-03
1.15E-03
1.19E-03
1.25E-03

0.7
8.40E-04
8.99E-04
9.23E-04
9.23E-04

=

D"E-’"D.e

0.8
8.33E-04
8.75E-04
9.04E-04
9.48E-04

0.8
6.06E-04
6.55E-04
6.75E-04
6.72E-04

0.9
6.25E-04
6.61E-04
6.86E-04
7.18E-04

0.9
4.37E-04
4.77E-04
4.93E-04
4.89E-04

1
4.69E-04
4.99E-04
5.20E-04
5.43E-04

1
3.16E-04
3.48E-04
3.61E-04
3.57E-04



H C-2. AA2H Test 3.29] st Axt.

Mean PE

PGA (9)
SeisHaz_GUI
HazMapEQ
RIZZO-HAZARD
OpenQuake
SISMIC

CRISIS - rectangle
PROBHAZ

Median PE, interpolated
PGA (g)

SeisHaz_GUI

HazMapEQ

OpenQuake

SISMIC

PROBHAZ

CRISIS - rectangle

10 Percentile PE, interpolated
PGA (g)

SeisHaz_GUI

HazMapEQ

OpenQuake

SISMIC

PROBHAZ

CRISIS - rectangle

90 Percentile PE, interpolated
PGA (9)

SeisHaz_GUI

HazMapEQ

OpenQuake

SISMIC

PROBHAZ

CRISIS - rectangle

0.001
8.53E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02

0.001
3.51E-02
3.51E-02
3.51E-02
3.51E-02
3.51E-02
3.51E-02

0.001
9.44E-03
9.57E-03
9.56E-03
9.56E-03
9.46E-03
9.56E-03

0.001
1.87E-01
1.87E-01
1.87E-01
1.87E-01
1.87E-01
1.87E-01

0.01
8.36E-02
8.37E-02
8.37E-02
8.37E-02
8.37E-02
8.37E-02
8.37E-02

0.01
3.43E-02
3.44E-02
3.44E-02
3.44E-02
3.44E-02
3.44E-02

0.01
9.25E-03
9.36E-03
9.35E-03
9.35E-03
9.26E-03
9.35E-03

0.01
1.82E-01
1.83E-01
1.83E-01
1.83E-01
1.83E-01
1.83E-01

0.05
5.74E-02
5.73E-02
5.75E-02
5.72E-02
5.75E-02
5.75E-02
5.74E-02

0.05
2.39E-02
2.39E-02
2.38E-02
2.39E-02
2.39E-02
2.39E-02

0.05
6.81E-03
6.87E-03
6.86E-03
6.87E-03
6.82E-03
6.88E-03

0.05
1.18E-01
1.19E-01
1.18E-01
1.19E-01
1.18E-01
1.19E-01

0.1
3.46E-02
3.45E-02
3.46E-02
3.44E-02
3.46E-02
3.46E-02
3.45E-02

0.1
1.65E-02
1.65E-02
1.65E-02
1.65E-02
1.65E-02
1.66E-02

0.1
3.74E-03
3.79E-03
3.78E-03
3.79E-03
3.74E-03
3.79E-03

0.1
6.59E-02
6.64E-02
6.61E-02
6.64E-02
6.58E-02
6.64E-02

0.15
2.18E-02
2.17E-02
2.18E-02
2.17E-02
2.18E-02
2.18E-02
2.18E-02

0.15
1.11E-02
1.11E-02
1.11E-02
1.11E-02
1.11E-02
1.11E-02

0.15
3.17E-03
3.17E-03
3.17E-03
3.18E-03
3.17E-03
3.18E-03

0.15
4.49E-02
4.50E-02
4.47E-02
4.51E-02
4.48E-02
4.50E-02

0.2
142E-02
1.42E-02
1.43E-02
1.42E-02
1.43E-02
1.43E-02
1.42E-02

0.2
7.49E-03
7.49E-03
7.46E-03
7.51E-03
7.49E-03
7.50E-03

0.2
2.19E-03
2.18E-03
2.18E-03
2.18E-03
2.18E-03
2.19E-03

0.2
2.77E-02
2.77E-02
2.75E-02
2.78E-02
2.76E-02

2.77E-02

0.25
9.55E-03
9.52E-03
9.56E-03
9.49E-03
9.56E-03
9.56E-03
9.53E-03

0.25
5.07E-03
5.07E-03
5.06E-03
5.08E-03
5.07E-03
5.08E-03

0.25
1.55E-03
1.54E-03
1.55E-03
1.55E-03
1.55E-03
1.55E-03

0.25
1.75E-02
1.76E-02
1.74E-02
1.76E-02
1.75E-02
1.76E-02

0.3
6.51E-03
6.49E-03
6.52E-03
6.48E-03
6.53E-03
6.52E-03
6.50E-03

0.3
3.78E-03
3.79E-03
3.77E-03
3.80E-03
3.78E-03
3.79E-03

0.3
1.09E-03
1.09E-03
1.09E-03
1.09E-03
1.09E-03
1.09E-03

0.3
1.24E-02
1.25E-02
1.24E-02
1.25E-02
1.24E-02
1.25E-02
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0.35
4.50E-03
4.48E-03
4.50E-03
447E-03
4.51E-03
4.51E-03
4.49E-03

0.35
2.84E-03
2.84E-03
2.84E-03
2.85E-03
2.84E-03
2.85E-03

0.35
7.74E-04
7.72E-04
7.74E-04
7.75E-04
7.73E-04
7.78E-04

0.35
9.28E-03
9.31E-03
9.27E-03
9.32E-03
9.27E-03
9.31E-03

0.4
3.13E-03
3.13E-03
3.14E-03
3.12E-03
3.14E-03
3.14E-03
3.13E-03

0.4
2.10E-03
2.10E-03
2.10E-03
2.12E-03
2.10E-03
2.10E-03

0.4
5.57E-04
5.56E-04
5.58E-04
5.59E-04
5.56E-04
5.60E-04

0.4
6.84E-03
6.99E-03
7.00E-03
7.03E-03
6.83E-03
6.87E-03

0.45
2.20E-03
2.20E-03
2.21E-03
2.19E-03
2.21E-03
2.21E-03
2.20E-03

0.45
1.54E-03
1.54E-03
1.54E-03
1.54E-03
1.54E-03
1.54E-03

0.45
4.05E-04
4.06E-04
4.07E-04
4.07E-04
4.05E-04
4.09E-04

0.45
5.01E-03
4.98E-03
4.99E-03
5.01E-03
5.00E-03
5.02E-03

0.5
1.56E-03
1.56E-03
1.56E-03
1.55E-03
1.57E-03
1.57E-03
1.56E-03

0.5
1.08E-03
1.07E-03
1.07E-03
1.08E-03
1.08E-03
1.08E-03

0.5
2.98E-04
2.99E-04
3.00E-04
3.00E-04
2.98E-04
3.01E-04

0.5
3.59E-03
3.57E-03
3.58E-03
3.60E-03
3.59E-03
3.60E-03

0.55
1.12E-03
1.11E-03
1.12E-03
1.11E-03
1.12E-03
1.12E-03
1.11E-03

0.55
7.78E-04
7.73E-04
7.75E-04
7.79E-04
7.78E-04
7.80E-04

0.55
2.55E-04
2.52E-04
2.54E-04
2.55E-04
2.55E-04
2.56E-04

0.55
2.59E-03
2.58E-03
2.58E-03
2.60E-03
2.59E-03
2.60E-03

0.6
8.03E-04
8.01E-04
8.05E-04
8.00E-04
8.07E-04
8.06E-04
8.02E-04

0.6
5.66E-04
5.62E-04
5.63E-04
5.66E-04
5.65E-04
5.67E-04

0.6
1.89E-04
1.87E-04
1.88E-04
1.89E-04
1.88E-04
1.89E-04

0.6
1.88E-03
1.87E-03
1.88E-03
1.89E-03
1.88E-03
1.89E-03

0.7
427E-04
4.25E-04
4.27E-04
4.25E-04
4.28E-04
4.28E-04
4.26E-04

0.7
2.94E-04
2.94E-04
2.93E-04
2.96E-04
2.93E-04
2.95E-04

0.7
9.79E-05
9.80E-05
9.77E-05
9.85E-05
9.78E-05
9.83E-05

0.7
9.78E-04
9.80E-04
9.77E-04
9.85E-04
9.78E-04
9.82E-04

0.8
2.34E-04
2.33E-04
2.34E-04
2.33E-04
2.34E-04
2.35E-04
2.34E-04

0.8
1.54E-04
1.54E-04
1.54E-04
1.55E-04
1.54E-04
1.55E-04

0.8
5.14E-05
5.14E-05
5.13E-05
5.18E-05
5.14E-05
5.16E-05

0.8
5.14E-04
5.14E-04
5.13E-04
5.17E-04
5.14E-04
5.16E-04

0.9
1.32E-04
1.32E-04
1.33E-04
1.32E-04
1.33E-04
1.33E-04
1.32E-04

0.9
8.96E-05
8.89E-05
8.93E-05
8.95E-05
8.95E-05
8.99E-05

0.9
2.99E-05
2.97E-05
2.98E-05
2.98E-05
2.98E-05
3.00E-05

0.9
2.99E-04
2.96E-04
2.98E-04
2.98E-04
2.98E-04
3.00E-04

1
7.72E-05
7.69E-05
7.74E-05
7.69E-05
7.75E-05
7.76E-05
7.71E-05

1
5.53E-05
5.50E-05
5.52E-05
5.52E-05
5.53E-05
5.56E-05

1
1.84E-05
1.83E-05
1.84E-05
1.84E-05
1.84E-05
1.85E-05

1
1.84E-04
1.83E-04
1.84E-04
1.84E-04
1.84E-04
1.85E-04



Annual Exceedance Probability

Annual Exceedance Prokability

Test-3.2, Mean
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H C-3. AAr2H™ Test 3.39] st Axf}.

Site 1:

PGA (9)
SeisHaz_GUI
HAZ45
OpenQuake
% difference

Site 2:

PGA (g)
SeisHaz_GUI
HAZ45
OpenQuake
% difference

0.001 0.01 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.7
129E-02 1.18E-02  4.36E-03 1.72E-03 8.61E-04 4.95E-04 3.11E-04 2.07E-04 143E-04 1.03E-04 7.55E-05 5.67E-05 4.33E-05 3.36E-05 2.09E-05
1.29E-02 1.18E-02 435E-03 1.71E-03 8.60E-04 495E-04 3.11E-04 2.07E-04 1.44E-04 1.03E-04 7.57E-05 5.69E-05 4.35E-05 3.37E-05 2.10E-05
129E-02 1.18E-02  4.35E-03 1.71E-03 8.60E-04 4.95E-04 3.11E-04 2.07E-04 144E-04 1.03E-04 7.59E-05 5.70E-05 4.36E-05 3.38E-05 2.11E-05

-0.02% 0.07% 0.30% 0.24% 0.12% 0.00% -010% -020% -027% -033% -035% -039% -040% -042% -044%

0.001 0.01 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.7
1.29E-02 8.98E-03 147E-03 3.71E-04 1.40E-04 641E-05 3.29E-05 1.82E-05 1.07E-05 6.59E-06 4.20E-06 2.76E-06 1.86E-06 1.28E-06 6.41E-07
129E-02 8.97E-03 146E-03 3.67E-04 1.38E-04 6.31E-05 3.23E-05 1.79E-05 1.05E-05 6.45E-06 4.11E-06 2.70E-06 1.81E-06 1.25E-06 6.26E-07
129E-02 8.97E-03 147E-03 3.70E-04 1.39E-04 6.37E-05 3.27E-05 1.81E-05 1.06E-05 6.54E-06 4.16E-06 2.73E-06 1.84E-06 1.27E-06 6.37E-07

0.02% 0.12% 0.32% 0.62% 0.89% 1.07% 1.22% 1.33% 1.37% 1.44% 1.48% 1.51% 1.54% 1.53% 1.56%
Test-1.3, Site 1 Test-1.3, Site 2
1.E-01 1.E-01
—5 SeisHaz_GUI —&—5eisHaz_GUI
. ke 1.6-02 s
1.E-02 &= OpenQual & OpenQuake
) )
z T 1E-03
[+] [+]
A 1.E-03 a o]
8 g
< S 1Em 8
] o o]
(o] (5]
o @ o
9 1E-04 g
L (i} B
™ w® I1.E-05 g
= = -]
e £ g
<L o [+]
1.E-05 %
1.E-06
g
]
]
1.E-06 1.E-07 B
0.001 0.01 0.1 1 0.001 0.01 0.1 1

Peak Ground Acceleration (g)

I C-3. gated

Test 3.30]] gt ZAxt H]

_9"_

Peak Ground Acceleration (g)

ol

0.8
1.36E-05
1.36E-05
1.37E-05

-042%

0.8
3.41E-07
3.33E-07
3.39E-07

1.56%

0.9
9.09E-06
9.11E-06
9.14E-06

-042%

0.9
1.91E-07
1.86E-07
1.90E-07

1.56%

1
6.25E-06
6.26E-06
6.28E-06

-0.40%

1
1.11E-07
1.09e-07
1.11E-07

1.55%
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