113-017-7D56
MOTC-10T-112- HICAO001f

o xuxi’ it R e ﬁ-’i\‘
R (2/5)- 4 A B oS i

RN E AR

y

\

Bl & B BT 3% PR
M 113 & 3 7



113-017-7D56
MOTC-10T-112- HICAO001f

W P R IR R S
i 38 (2/5)-4% A B N A i

%’—% tﬁ'—\‘al&i a%?;"n;_‘—;
x> 98 2 E &y A 5% PR
v % K 113 & 3 2



B3 4RSI A% (CIPF#

R RIRIRRITEEGUHE. (2/5) ¢ A ER
AL e, REF. - AR -
Bl RERF LT, % 113.03

o AW

ISBN 978-986-531-556-6(-F %)

1.CST: /}E‘iﬁ.'glj‘; 2.CST: # 3t 3.CST: &

443.2 113001262

AR R L E bR UG HE (2/5) - 2B
E HEE - EERE
H PR« A A b ST AT
o sk : 105004 ZIEAFALLIEZLIEREE 240 5%
&k www.iot.gov.tw (SRR > Sfir ek > AN P AR )
B % (04)2658-7200
HREH @ P EERE] 113 43 A
Bl Rl & - &rzBE T
i ()AL = FIRR—Jml 52 fff
A3 [ A A 2 268 S S S P A
TE & 200 JT
E

rﬁ“uﬁ?
?gﬂx

AT AT & A BEEE ¢ (02)2349-6789

+Hiﬂ

TS 400002 Z s L 6 5E-2E AN ¢ (04)2226-0330

B EEIATIT ¢+ 104472 A0 P LUEFA TS 209 5F-8E5E  (02)2518-0207

GPN : 1011300165 ISBN : 978-986-531-556-6(<-%%)
EFMEREN - HEERE] (ORI - SOl FeAT)

AEEOR ”ﬁﬁﬁ@ﬂ AR AAE 2B B N EE - AR E TS

WA P



80) (2/5)-wist % 32k . 4 4

o e L ER

td

GPN 1011300165

E49)

#% 200

T_1



MEEVERM R PIB T RIS H R mEER

55 5'5: ¢ 7&0— /i‘ T?vf" )Eu;ﬁ itk Kﬁ I‘lp ﬁf}\‘ ‘H: ﬂa‘—(2/5) ’i‘}b //%"}3—}\ ‘H:“‘i

FHELE (LR PRS- R R IR SR R R
ISBN9789865315566 ey 17 MOTC-I0T-
(F %) 1011300165 113-017-7D56 BTy
ER 23 B @ﬁg?];}iq;iﬂﬂ; LI R i
’vﬁigii B2 & 10
_‘J.% 3’? A % > ;,;:_L.
L AR &R 3 112 & 12 0
5&9 X ﬁ :
Bay»;;q:;; 04-26587172
@ 7 575 ¢ 04-26564418

R4 1 2R S R VERGER RIS IEAE

&

TRUIPRZF2HEP XA RERCHIARLT R ﬂx»Li@gQﬁgg@ﬁ]pf%@
ﬁg?liatjmﬂ’{ P DR R 1 TREERE R B AT EZE 2 2 TR R
RERE MR AR L] Sk SHERED D T FT R RRAHRR R
?“Ldivi‘-»vl" o EF G R @%%’I-r‘ ) i#rlﬂﬂl FORLE o

APFE A1l #ER): e d e b BRIV RGN E A7 0112 AR A MR
mfjiﬁ'?\ PET R R L"‘/f ¢oode 2 IR 2 R BGRPATIRIITER R RER R
E SR i ,zt“,%ﬁ%”« ERCACIE ;fr.ll SPT-N p#ﬂ’]‘ NCEER/Z“W%}%1 ﬁilﬂy‘“‘:‘
< HBF ;£ %2 Cetin #8372 » 33 { #72. ¥ 1 iy THREEFARE AR AR BT RIS AR

ﬁ%%}i’a {7 & 47 » & 12 Ishihara and Yoshimine (1992)#1:= %2 42 5% > dafz p o FHg i (30w
B S ELATLRP EFF RERS BRENFF RACLEER TR 2RIV FER VIF
B Yk \%NLPFHE'L_ » I I PE A A4 Fﬁ‘??ﬂ‘ A BT ALERP o
R R RS ) L
LA S s 2 FRESE S ELT T UHET T 1483 -
2.5 @ ERp ”’ffﬁi\i;‘l'lﬂaﬁi"7 RiLFRZE B :%_‘”‘/}é/}é I W Rt Ak /%E%ﬁ“ i o
3*‘3\‘#3—&'%_ LiEE R A Ff’i‘ﬁ#"’%;?“% Q’kaﬁ
B FOE T )
LAEL!EERF RBLD2TRHMTN M 2B 0 2 ARERLS S HERE
M A S HRPIEFRCARZRY 2T o
2. AT F AR AT T ii?%ﬁ>1£*9\‘iz?Tﬁ%ﬂ'iﬁiﬁli@*°
BT AERREATEEL R 44

AUARp il | =i e

BRI o 0B o FE B IRE S S F

113 # 3 * 150 | 200 |FEFBHBEHZERT SEATLIMRE £ X2 £ Y
BE RS T A R R

B AT 2 BHBE R N A QAW o




PUBLICATION ABSTRACTS OF RESEARCH PROJECTS
INSTITUTE OF TRANSPORTATION
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

Publication Name: Refinement for Seismic Liquefaction Risk Assessment Model for Port Area (2/5)-Refinement of Taipei Port Model

ISBN (OR ISSN) GOVERNMENT PUBLICATIONS NUMBER |IOT SERIAL NUMBER PROJECT NUMBER

978-986-531-556-6 (pbk) 1011300165 113-017-7D56 MOTC-I0T-112-H1CAQ01f
DIDIVISION: Transportation Technology Research Center PROJECT PERIOD
DIDIVISION DIRECTOR: Li-Hung Tsai

PRINCIPAL INVESTIGATOR: Wen-Chieh Tseng FROM January 2023
PROJECT STAFF: Chun-Cheng Lai

PROJECT TECHNICIAN: TO December 2023

PHONE: +886-4-26587172
FAX: +886-4-26564418

KEY WORDS: SOIL LIQUEFACTION; LIQUEFACTION ANALYSIS; POST-LIQUEFACTION SETTLEMENT

Abstract:

The second article of the Disaster Prevention and Rescue Act stipulates that soil liquefaction falls within the scope of natural
disasters. This project builds upon the earlier achievements of the Transportation Technology Research Center in establishing the
"Documentation of Geotechnical Data in Harbor Areas and Development of an Automated Liquefaction Analysis Module" and
conducting research on "Seismic Monitoring in Harbor Areas and Assessment of Soil Liquefaction Potential.." Specifically
focusing on ports under the jurisdiction of the Port Authority, the project aims to comprehensively assess liquefaction potential in
accordance with current seismic design specifications. This involves updating the geotechnical database.

In the fiscal year 2022, the liquefaction analysis pertaining to Taichung Port has been completed. In the fiscal year 2023, the
primary focus will be on evaluating Taipei Port. Within the existing liquefaction assessment methodology, domestically established
evaluation methods from the Building Technology Code and internationally recognized deterministic and probabilistic liquefaction
potential assessment methods will be incorporated. These include the NCEER method using SPT-N as an indicator, the HBF
method from the Central Weather Bureau Seismology Center, and the Cetin probability method.The updated geotechnical database
will undergo analyses of liquefied soil layer depths and extents under various ground acceleration values. Additionally, employing
the procedure recommended by Ishihara and Yoshimine (1992), the post-liquefaction settlement in free fields will be estimated. The
updated on-site seismic monitoring stations within the port area will be integrated to provide rapid post-earthquake liquefaction
damage assessment. This will offer information on liquefaction extents, depths, and port settlement values promptly, enabling
timely notifications to relevant management personnel for necessary inspections and reviews.

Research Outcome Benefits and Applications:

1. Completion of the addition of geotechnical database usable drilling data to 148 boreholes at Taipei Port.

2. Completion of liquefaction potential assessment for Taipei Port's harbor area using methods compliant with domestic seismic
design specifications.

3. Completion of estimating liquefaction risks in Taipei Port's harbor area for various levels of seismic activity.

Government Agencies' Utilization Scenarios:

1. Providing seismic safety assessment information for Taipei Port's harbor area as a reference for engineering maintenance
personnel of Taiwan Ports Corporation and Keelung Harbor Bureau for post-earthquake inspections, testing, and disaster
prevention decision-making.

2. The results are provided to the Institute’s subsequent research and application in planning, design and construction of harbor
projects by the Taiwan International Port Corporation and its subsidiaries.

3. The research outcomes provide references for applications across industries, government, academia, and research sectors.
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3.13 -

4 $% % 2. NCEER j# # 4 49742 4] 2.4 NCEER ;4 22 HBF

2 AR AR ANIRRMT 4 5520 CRR iikﬂ\gﬁ#iﬁ..,"? CSR 2. /%R
i3 F]F % f o 12 NCEER i *7% & i BRI F 2 % > 4oF 3.14 1
W 3.6 4 7 Pauwm*ﬂ%lr”z\m Ak Rk A RER L
BREETAST R SRR Y ;%#Fbﬁﬁ (amax=0.06 g) » % T
P < e ot MR R (0< P, 35)’£;‘§ R B Rl

BRI RN T (Amx =024 2) 0 B REFB AL PER L B HEE R
(PL >l5)’ —,—‘/p? it Kﬁi &%ﬁ&ini’ v oMk {‘E‘_f‘; %T (amax=0.32
g EABEHEBRIIAGERR HEERT -

fE B

RALESPL (Iwasaki, 1982)
B0 <PL<5

MBS < P.<lIS

ElpL = |5

O =Sy i E

W31 % ) BT 4 48RRI ESRMHBF )
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fiE 5l
HRALESAPL (Iwasaki, 1982)
B0 <PL<S5$

§SESPL<IS
EpPL = |5
O =dEE i

1

Hp
REESAPL (Iwasaki, 1982)
M) =PL<5

S5=PLcls
MPL = 15
O3 2= sy fri
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& 1]

AETESPL (Iwasaki, 1982)
B0 <PL<5

N P 15
[ == Loy i e

& 5]

BAEESAPL (Iwasaki, 1982)
B0 <Pr.<5$

S <Pn<l15

ElP. = 15

O = ES TR

0

W315&K#*» BT 4 M EERRCESLFNCEER )
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] 51

RALVESAPL (Twasaki, 1982)
B0 =P.<$
5= Prgl5
P = 15
O ZILAalE

W 3168~ 5 & BT 44 5B FREELBNCEER )

3.3 Cetin 8 & 7% & 45 & %

RICH AR D ZART BA G LEZEPF A B> 32 &
AR RPN E AR P AT 5] 2 (deterministic) i 1 BH I R
(NCEER ;2 22 HBF j# )i® 7 b b BEHFB T2 BRICGER AL F o "
A2 0 & & & Cetin et al. (2004) 2231 11 2_ #% 7 (probabilistic): i
BETFREGELAB RN MBIETH I FIFRZ R M5 PL

H2rE o5V 4e58 2.8

(

T E Cetin 23+ 5 @2 2 "X PLESHE - RREES &2 2
BH T LS N L BRgET 2 R T o F £ Twasaki(1982) 112

FRITL AT G > PR A R PL B R Rdest 3.4

5
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120 PL(Z)W(2)dz
fozow(z)dz

HFat i i©PL = (3 3.4)

He 82 2] 320 2% > @ s F]F w(z)=20-z> 1 f B4 g 14
5"5”@?57:“‘}& t# 3 PL(O0% = PL = 100 %) °

y }bgﬁ:;‘réfuﬁﬁ% PL 2 Z2BpM3E> 2 P FIERET 2
(IDW ;2 )ie 735 > A A B e P 2 b B2 % Vi85 PL 37 B ik
BEPNHES % YR 3.17 I B 3.19 #r57 o+t i NCEER #_ig ;% ~ HBF
TEZECetinBF 2% AAFFEFBR T P BRICETIRAF
FEARpRBORPE AT EE G B A - R a 52T I AP RR
AR I PL{ 2 B2 S dpth ot 48 PL P i LR
TEMEFRBLECEILTIREA AR LD

o

&l Bl

TAEM#PL(Cetin et al., 2004)
[ |

0 100
O ZAEE i EE

W 317° )3 BT 4 A BB THR MBI F F(Cetin i)
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& ]

TRAEHEEPL(Cetin et al., 2004)
| b |

0 100
O ZACE T HrfEE

1
TAEHERPL(Cetin et al., 2004)
| = |

0 100
) =ZAbHEifE
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34 A1 B2 RR M ERLSFED

AAT(2004)F BT A A BRI E 2R > B AT E P S
5 L B ,m“%?’*&%f%&%@”lS SPT-N i »
2L B L ;bgﬁéuﬁ # PL(Iwasakl etal., 1982) > jaizafr % P g ¢
AVBIIRA B A BE T W%’Uﬂﬂﬁm B FREE R E Py
T F oo ¥ b iE B4 (2002) HU U2 SPT-N = /% >+ 1% 5 (probabilistic) >
kG A MR R Y% 0 4 Kuand Juang(2012) 49¢r Kayen et al. (2013)
g JG > 8 5 i (probabilistic method) » @ IR {7 @ R3K - 245 1 4 & 4%
T_ig i (deterministic method):& (/g it 3=% » 2 K E F R » d 3P 2
Fu v % i‘é‘ﬁiFLlﬁ'/Li’ﬁ_’/z,fﬁ-pﬁi“? iﬁl,*w",\ag)j}
ﬁﬁﬁﬁ%?%%?ﬁiﬂw B AR 2w R AR 0 (AT

POFHRESER PR RN ~ﬂﬂ%@ﬂ*’ L T
*%ijmwgasz@uﬁygw,é% ENEE SRR RS T

RAFFRGMLFH2L 2B T LB RRE 2 BRI ITPEIEE .

\

2365325 TEBRFRSE VLRI FERFET
MY BBERT 2o LR o 4oB] 3.20 Ao o A A E R EE
K459 2 ko F XM KT B aneid 024 g B0 £ Y B RS
% 70%% et RSB BESR T 0 bkt T ¥ R (am=0.32g)
PIE AT B A A NG 90%8 79% 0 147 e BB 4 K
T B anx T2 M EFER T BB TR ﬁrﬂﬂ—? = % 4B 3.21
“rom 0 B ) 74 Hic(coefficient of determination, R?)% i 0.99 » 7 &3 &

AR AR R
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336 4% F SPT-N§ % iR 2% B %V

2 & A e (%)
= R T’: wiE R | SERR | EEF | BEER
' am: (g)
ol R 7.1 0.06 100. 0 0.0 0.0
HBF = Heca 7.3 0.24 4.8 16. 8 78.4
BT EFR 7.5 0.32 2.0 7.7 90. 3
¢l R 7.1 0.06 100. 0 0.0 0.0
NCEER i K E R 7.3 0.24 6.2 22.2 71.6
BAdEF R 7.9 0.32 5.1 15.9 79.0
mHBF’: BNCEER%:
L L o
P E WITHE RAEZEHE

W320% F SPTN 2R W4 A B3 BL Fa 2 £ 3
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e HBF/%: A NCEER%E - —#F2 (E54)

100.0

5 B2 E mAE(%)=51.7*In(a,,,) + 145.9 L)
—_ 2 — - -
3 800 R2=0.99 | A
= -4
E 60.0 - -7
L‘E} ”
He 400 g -
s ’
v 7/
¥E 200 ’

7/
/
0.0 o
0 0.05 0.1 0.15 0.2 0.25 0.3 035

QQ'L&A(’TL/JU 3};])%. Amax (g)

W32 2 A B3 BFRTFIMEVE I B LERT R AN G
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v fem ek o B R4 B A
Fodo i K RAEA P E IR A2 e & &’ﬁﬁﬂﬂ i
ZAZFRICHORBA RIS RE N A PRt KA - MR
(Kramer, 1996) P4 > 4e@) 4.1 #7577 > #30— #) 2 K 47 40Kk ﬁi« A gL,
boREART EARFEIHORELI BE B REI A KRIA S I C
o ABE CBZ Ity LR FI > F B3 LG THE(TERETI
LITRAE & 5 B FAE (post-liquefaction settlement, S) o & % = F = % >
?iﬁﬁﬂﬂ%a KT 4o B 016 g 2.3 BRF > B3t E BRI
BFoafFad2 N45% =2 3R CBE T m #32E R IR
“,f‘ui' CER I B P ¥ UER REGE S RIF T LIFARR o

B A RRERT 2

F_&

A

Consolidation curve

Generation of excess pore pressure

D|53|paiinn of
EXCEsSs pore
pressure

Seismically induced
EXCESsS pore pressura

W41 3 RARBAZFEIHORBRA o 18 2 A OB Rm i

Ishihara(1996) .2 P & % s RIS RIG¥AE 5 > dp i d RlA
S P2 10em o (T ARAR S e mun s b & R AT

s
3‘7’%}‘@%&‘S%%?3Ocmfz%’¢bpi“‘j§%gar‘ SE G o F A o R
BAL < EHBER% A ITIAE RS RIGE M G4k 4-1 977 - &
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20

B da iz > 52 poa ¥ € * Ishihara and Yoshimine (1992) B7lix 2 p 285%
SR SR B (B 27 Srw) 0 HR 58 R A k% (e)
Ao A BB BAHBRMD)F RS I RE ST R (Yma) 2 FUR
% PO - X A B RIEE S

N

% 4-1 BRaE S Bita® Bk il

Extent of damage Setlements (cm) Phenomena on the
ground surface

Light to no (=i0 Minor cracks
damage

Moderate 10=30 Small cracks, oozing of
damage sand

Extensive 0-70 Large cracks, spouting
damage of sands, large offsets,

lateral movement

Ashford et al. (2011) B8t p & 2011 & & A ¥ B i {4
MhaA B B A Ko qg g iRt 2 B2 3 AR R
E 2 RAHAI; - fEgpd ir;‘?—(free field) g% 3 a0 [iaE
Macedo and Bray (2018) Pl M v 3ldez 2 AT hnd B %
T4 (5w 503 @ﬁiW$F%ﬂmm5@W%@#;’/%%
25 De £ Z %5 0 @ Ishlhara and Yoshimine (1992) B7l3% 4 2_jz i 31 &R kA
Aﬁ%%,@%ﬁﬁﬂ@i%i%ﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁ@ﬁ@%%

it o

_?:!
SEER

N

EilN

3R pg S o 2% Ded T RA R S 3 B2 R
BHORFHBEN Z RN A B ER B RIS E RS % 5 ¥ (Bray
and Macedo, 2017) ™15 A it pFd R FlZ2 AP X T 4 iv* 24 2 Ds o
PIG S BEHFAHAN 2 BRFRESFPLEETFT > ki
WHEGEFFE TR ARTREGE SERIE S EA A MARY IR
2 Dye T gd AR RER R S 2 RIAERE TR AT e B a

-

513z REaE 4o fp 8 7 RRp
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4.1 SPT-N 4¢3t 2. B Ko 25

B KA S4EfE 322 & # % Ishihara and Yoshimine (1992) 7]
Bl rHXEZREFAB A2R* 3 fENEELE T A
% & 2 @(1997) P14 >+ Ishihara and Yoshimine (1992) B7l:a 5% = %
Bz fFaii 20 E0E PR AT RY vm T BE & 2

Kol e T G REAE S 2 8 onAR

p
%

25
o

-Pﬂ

1. 4% SPT-N &8 2 K44t % & D, (%) > # Meyerhof(1957) 4
ﬁ»l7 o o 7-&(»;\‘. 4.1 o151 o

=~ 4—
Dr =16 (N1)78 =14 (N1)60 (’7\: 4'1)

2. #* R E SPT-Njp it Ads Rl Fup it > Al FLa % o

3. E B R SIRE A TR ymec 3 TR (1997)4 1 2 e
#2535 5 45N 4.2 Bror o

Yoex =0.5x (0.5714F, -b, —,/(b, —0.5714F_ —4bb,)/b, <8%
(4 4.2)

2 by~bye bsﬁﬂﬁﬁf’}’ felz FE G 3V43 3 450

b, =(-7.3825-2.1981D, +0.1124D.* —0.0018D,°)x10™* (5' 4.3)
b, =0.5331+0.0042D, -1.34x10*D,* +1.151x10°D,*  (:\ 4.4)

b, =2-12.25b, - 3.5b, (3% 4.5)

A5 AR o 5 6 2 A(1997) M N2 o s
‘Qf'}\‘ 46 "T'/T‘ °
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£, = (—1.131xlog D, +2.347)y, ... (3 4.6)

5. 3 H A A haR S0 F 4G REAE S ot 4T 4P
20 20 X
§=25 =2¢&,xH, (34 4.7)
i= i=1
FE o VT SPT 4 2 ARaR > H & A 473 d § i 148

I FR R S R 2 R A 49 0 #5 Excel 2 VBA A2 > AN iEH
P o1 ?ﬁ;ﬂ.@ia}x}\ BRCER LS PTEE > VRS I E
P ERBZ ARERL HIRGETE S % 0 4Bl 4.2 7T 0 B
fed e A FARARH R A Dbt E73 T AZE 100% 0 FL A 3 2
P A kB % e 5 R 0 £ & %15 Ishihara and Yoshimine (1992) B!
FER2 FLE s ER 2(%1\?15%’] 27)» AR S¥EY (¥ R~ R ¥ RE
X3 EF R 255 0cm~19.6cm & 228cm -

34
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& 17
A BEAEEFHE it E ol
= X - EERE
(N)so D, (%) Fy £ (%) S (cm)

0 20 40 60 40 80 01 2 301234502468

0 ||||| |I|| |||||| ||||||||| ||||I||
| e ] » 1 x 1 x a | ] x a
f . S
e 18 1% - x|1 X
e | e | x | 'y  x
\, \. \:\Ix xl" xf
AR N S R S e VR T PO i P
S A I I R A
S ® 4 ¢ |4 & e a0
. * xn | "
- - / - -~ - ]
N ° 'y M i
\ %
o v 4 e | wa |
| e 1 e | s |
* *
20 |||| |||| |||| |||| ||||

WM42SPTHH BB E 3 % (4F3t &L : TP040, NCEER i)

42 AR RIGEFEAF

BRIAPLECEIGEZZEPNFE B 32 &4 F IERE L 2
(Inverse distance weighting, IDW)i& (738 > 2 S B FB5 B F & & 4o
Bl43 3B 48 "HIEA i 2 'F”—P"f EFHrEXRIRITKAE A F o
B¢l BT (amn=0.06 g)FF M RKAE PR B R
% (light damage) ; & 3+ # ;a*’t’ﬁxﬂ ‘5 EH R (amax A W & 0.24g £ 0.32
@,ﬁﬁm STPEFA2 4 P L RS BEF-REARER
ARATAR REAHERE > ViEB AR U ¥ &(extensive damage)

kr“l'



=L
R RIESA (cm)
|
0 90
O Bt el

M43 7 BT 44 BEFREESFMHBF 2)

=]

REM RIS (cm)
0

-
90
LA E

- < . i
o A e e — e WA
SN [ 3 = . A0

W44y BT 41 BE % REESFMHBF )
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FEFe BB SS (cm)
fa—
90

= |

1 Bl

EREHE (o)

90

o N e — e

W4.6° ¥ BT EM;EERBREESFNCEER )
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REFA B (em)
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90
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4.3 XPF”A'\'*ﬁ'éf &amax-}»%rtﬂ%ﬁ%

A3+ 3 RIHE 4% A & =45 Ishihara and Yoshimine (1992) B Z ks
PRl 2 E e 2 (1997)H 2 e AR R j?;l‘é?:é‘ S dREi
REFENFEFBERERCMELR > A5k 23 B BARK
My ~ 24 4 -k T 40 i 5; A ? q&mﬁ%;{?«%ﬁ,#(“ §a2 % 5 2022) 11752 3% 2 1
ﬁ,’/\“v')j*“‘ BPORVFRELE AT ER RREFITER o 42 82
BIAER A E%‘]’?  FE-HEFRT RE REFETRE RGEFREA
TR SPT-N 2473 22, FL a7 %0300 o = BB T
A BB R RGEZ R FFH 5 0~0.7 cm (HBF i#)2 0~7.6 cm
(NCEER i#); %3 # A7 » B % AIBE# 1 #FA 9 5 02~81.9 cm
(HBF ;#)2 3.4~82.1cm (NCEER ;%) ; S+ 4 £ 27 » RIaR # 1
R~ w5 0.4~88.7 cm (HBF ;%) 3.5~82.2 cm (NCEER ;) -

S \wbs

d G\;%?)%IE»%W Klil*’\’}fréﬂ i amaxi‘éﬁ%‘ffél* Fx}‘t i‘%é‘? e

Bome ] %%Lﬁaﬁf’f Y. NCEER }j;E_n‘_L'*’ BoB gk o H by
BEEARRITIOR c GREAREAEFRLERIGETGRY » 23bF
;}3};?_‘:/}“"’4}%*5?{%5{;}& B 2 5 WP B2 RHAE 3
BimA o B E R A2 RIS FR e RIEEE T 2382 A#H
Bfp 2 -

FAEFRE REEFRAGEFFE A F L2 % 1 Fird
4-2 7 s ¥ HBF 2 a3 > A M BEBE BRI FEENY PR ET 0 H
ZIaE LB ;& ¢t 0~02 Cm B E g IEA NG A2 84.8% 0 WIH R
T P& B P 27.3~54.6cm R0 Kk A NG 2 64.7% 0 ok
WR2ZRKAE R 296~59.1cm > ik 69.4% ; @ NCEER ;2 » ¢ /]
BETOHAZIEE AR R A 0~250em BE - HIEA G f2 96.9%:
W BT R[E P A 27.3~547Cm B B0 K A NG 2 65.4% -
AT ER Rz BB B¢ 3 27.4~548cm > 4 ik 65.8% o 5B+ i

FOUE IR SPT 4RF S R RURETZ BE O B 2 AT 20 R

e
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AATAE R T ORGSR T g B2 ApaT o

rﬁ:] 49 f’i\ :‘};7}["},‘%7L P\?'A’\’Fré‘zij]i amaxf’ia}%}‘é
2 RER I FREFRFSY T ik
TSP ReR s s TOURER 0 A R Ao 48

Sz Fﬁél”ﬁﬁw}%’*ﬂfi

2R e A4 id B 2 Peid

;' 4.8)

2 Crgr Co Sl ihigd RKES A7 RE  § #3-T s5(average) A I
£ o 4% C1=19.0~C,=50.0; &2~ & K= + *(upper bound) > % C1=36.0~
C,=103.8 ; Z =& ™ *Y(lower bound)

» 3k C1=16.8 ~ Co=47.0 » 11 Qmax ™~

M EF RERKAE S(CLR R RE 5 g0 m BRReE S H g cme
ke ai;q?_.l—i_ EHb N FREZZ A RLAITRERT 2 ME
T Rl R LT LAIRY 0 T AR AR R LR
T“‘)ﬁ’%?ﬁwfﬁ‘h’i’f s BIaE Se
242 2B RF BB REFRARAF L0
, i RIEGEFRIE BT AT G ff b0t
PR
I S i kT
w0 ST | R i ¢ 3
" A ()
, 0~0.2 cm 0.2~0.5 cm | 0.5 cm 2}
LA N2 7.1 0.06
(84. 8%) (12.7%) (2.6%)
- g - 0. 94 0~27.3 cm 27.3~54.6 cm | 54.6 cm <}
- FoR ' ' (16. 9%) (64. T%) (18. 4%)
0~29.6 cm 29.6~59.1 cm | 59.1 cm 2}
BEAYEFR 7.5 0.32
(15. 3%) (69. 4%) (15. 3%)
S 71 0. 06 0~2.5 cm 2.5~5.0 cm 5.0 cm 2 *
= ' ‘ (96. 9%) (3.1%) (1. 0%)
NCEER 2 N 73| 0 94 0~27.3 cm | 27.3~54.7 cm | 54.7 cm 12}
I ' ' (17. 3%) (65. 4%) (17. 3%)
T 75 0.3 0~27.4 cm 27.4~54.8 cm | b4.8 cm 4+
s ' (16. 4%) (65. 8%) (17. 8%)
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B 451
@® HILEEMF - - Upper bound

— Average = .. Lower bound
70
50 L% S =C*In(A)+C, e
C,=19.0, C,=50.0 for Average (R*=0.73) P/ 24,4
- €,=36.0, C,=103.8 for Upper bound (R*=0.98) @ .~ ®
- C,=16.8, C,=47.0 for Lower bound (R>=0.98) . 7
p— 7
> 7
- 7
7
7
T 40 — S>30 BMBLZHR - .
3 WhkA KRR )
R g e
- 30
M e ctvessssennsnrtstetassstsrsssrarasnnnnnane K3 ek sk e sl gl skl yad sl sad s rad sipadsisadsiradsinadsinsdsi N coeenne
201 A e
DB A P AR
o S d Ay I B A
Ed e
10w e L R N RS e AN PR P A PR S D IR
i 0<S<10: &k & B8
R BRACRE -
0 | I I I | I | | I 1 I I
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

W 49§ b7 A e i

R KT ho iR & A (2)
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Iwasaki /&AL & F B 70 #7 16 4%

* Proposed by Iwasaki (1982), considering the
thickness of liquefied area

* Liquefaction Potential Index, Py
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