i o 1 o

11-B552016—-000073—-01

JIE NES(S3ST) UITES

B

2020. 6.

O =EJUTE

Ministry of Land, Infrastructure and Transport

S vRMNuUTIH






gustl Sstel AE FETO WAASEA R UAuge
ANRoE #4F & AR UIE AUREET) N9
B7tewne Agstas gk

PALARAMLE THAAAAGAEQOL), % TNAUANNFE FE
AGAFOID, S A -ERAQOM, FTEwFFAAL olF
Mg ste] ‘KDS 17 10 00 WX AA ARyt ‘KDS 11 44 00 351
MAZNFE A Aol 31412018) S5 T

ool wet FET WA THA AN AF R AT}
Gol wgE 5 JEE UE ANREET) uWdds W97
23,2 Al wrkstg o] Aol ge 38 nhgch

o, T1E AMEEET) dA4% B489,e Ul
P7HE FAss AyA oldE ¥/ AW FuwAEA
WA Tl flonw, W sFolt AAe g ol
9= WAt Golste] A4 AFS WA g,

r
n

(!

o
oX,
ir

K}

rd
=

os

o







A1 & A
L1 QLHEARBE corvsemiisiecsisses s 1
1.2 @ EI O] TEAD cererrrereesetees sttt 3
1.3 0] A O] rrrrrrrriieerisee s 4
LA 7] 35 eeveeeeeeeeesee e 11

A2 WAZT B7H71EAA BIHE R

D1 CIHEALEE ettt 15
22 WA A% 7P 1 A 2 e 20

A34 WA Rz}

0 T I PP 21
3.0 AFELZAF L A ] et 29
301 AP L Z AR ererersseeseesseis ettt 29
3.3 T T} 7] F5 sereeeeeeseeeeet e 23
3. T ZFHFE] cerseeteet it 2
3.4.1 o(:)] 63:_1%‘_ .............................................................................................................. 24
34,2 ] ] I ettt 25
3.3 2] QLD orererteet et 2%

A4g WA A

A1 Y HEAB B et 28
42 G771+ @ AeFaad 3]—%_16% .................................................................. 33



431 ,o_l“i_}-}iﬂi,?,] qjl ...................................................................................................... 38
4.3.2 ,g_% o] ajl °H /gl .................................................................................................. 61
4.3.3 0_1]1/5}§]. .............................................................................................................. 66

5.1 FAF U B G1A] O] EPAJ e 70
51.1 ,ET_XO]— .................................................................................................................. 70
51,2 L GLA] sreeseesseessesseess sttt 70
B5.1.3 T ] eeeeeeseesens et 70

5.2 B BFHLGLA] 8] AL st 71

5.3 O H] S 7F BLGLA] seereeererseesseesesssessseiss st 79

o - I S PR 79

FETL FEB] e e 73
W=
A, WA A5 S TF Q] ]| eeeeeereeseeseessessess et A3

,ii,



2} 4| >

<3t

e
=
it

To-

27

- i -



<A 211> Hza R e SRR A AHEKDS 17 10 00)> -+ 16

CHAIE 212> AL BEA] oo 17
<A AL1> grhdeky S 9§ Adeghadlgee] Ak e 31
<ot 412> Aapda 9o ARl we FREAIT(6,) e 31
<HAFE 413> AMALTE AT O F]ELGE e 32

CHAE 421> ATEE FEol ge S§ old aAdve] walE - 36
CHAE 431> mEANS] DHEAADR) ohe sEEy Sug AN - 52
o<

<HAFE 432> FAENA 20T 7 o wE T AT of e 63

,iV,



<1¥
<1d
<1d

<1¥

4.3.1>
4.3.2>
4.3.3>
4.3.4>

Z5 ABA] s e 39
TLE] B wrevereerer et s 43
EF ] B] ottt A4
o]k A AA] Wk e o] R ZFA G e 46



<&
<&
<& dd
<A1
<A1
<sfd oy
<A1
<A1
<&
<&
<&
<&
<A1

<sfd oy

43.1>
4.3.2>
4.3.3>
4.3.4>
4.3.5>
4.3.6>
A4.3.7>
4.3.8>
4.3.9>
4.3.10>
43.11>
4.3.12>
4.3.13>
4.3.14>

SR Q] H 0] FI U I e 48
St Q] 0] B AT AL I} creerererereee e 49
HeAFA9l, o] FTAel o] FE o] G X FWe] A - 51
Z|HFH o A] 9] £ S rk A E ] 53
AHFE A G AFA S 98 G AR 56
FEAA A ARG SHUAP] AA LY 58
AP A B SE cerrrrerse 58
/(]E]_EE'?’] 3],% ........................................................................ 59
Ef_\‘?jﬁrl;_}a_j' .......................................................................... 59
%Aéa_:]l .................................................................................. 60
H] A& A HE A5 e 62
FAFoll T BF F IR s 67
FET Aol AAE LA EUF HAG e 68
st YA BET A HE AL 69

,Vi,









5 =

o

1%

% F A

1.1 9 wapa

Mo

——
110
jrvie]

To-

ol

271714 9 °|

1

=R
T -

o5

T
.

Al Tz

e A

Al

|

A
piud

oh, A

——
110

—
110

]
—_—

Mo

]

Iifo

N

Al715=(KDS 11 44 00)

S|
(=

oL
|

(2) HxAA ARHKDS 17 10 00)
%’;

3) &



JIE MAEFTFTA) LIEYT B

AEA(KCS 11 44 00)

ST %
3T

dle} therde

sz

A A

ol

ot

NR

e |

o upe

H
H

¥

3

o

(9



% F A

1.2 299 +A4

A1 %A

A2 W5 BrH71EA 3} G At

A3 WA o7t
A4 WA S A7

A5 WA F7FEaA -4




AWHKDS 17 10 00)J,
A F(

=

reA e

(KDS 11 44 00),,
(Acceleration time history)

-
et

=
L

A 7¥o]

A A 7]

;L

(KDS 14 20 00).,

obehel el

JIE MAEFTFTA) LIEYT B

1.3 89 A

(1) 7H5%=

ol

kol dAzEa ol o

N2
‘Nyl
A
o

'
—_~—

jant

1\

=3

ot

D

(2) 7+2J¥] (Damping ratio)

i}

[e)
p 8

O

| Tl 9

kel

I 729

=

3l o

o] 5

=

g HE, A2xA9

FAeWA T

L PR AF

Al ZH,

(Natural frequency)

Eo] A

1

(Dead load)

o 2
r=-r

=
pu
==

st

-

3}

1535
(6) a7 F
5

T

Ground Acceleration)el <
A

)

(7) L%

8

(

| oA, =

9

o
Ho

ol

plo




T %

1%

To-

~

jnll

il

s gowA 1

3

Lo 9

=1

7}

L xR

(Inertia force)

42

9)

9}

—

0

100

s

~
a

(10) 7]Rke; (Bed rock)

A& 27 760 m/s ©]

sz

917
(1) =

= (Seismic classification)

T
s

(12) A

247 47}

s

(14) A

T

TI-
R

(15) %=+ (Outcrop): A&

Aol 71

W

tol =4

S

gl

(Dynamic shear modulus)

YA

(17) sAAGE

4

NR
-
Jjo
el

|
%

\n




JIE MAEFTFTA) LIEYT B

(19) ¥]»d8d 7% (Nonlinear behavior) @ ¥ &3 &= #A7F A g o]
obdl A-s

(20) AH&3tE  (Service load) @ a1A@sts W detgat o] o] 7]l A
rAsks 4F steomA steATE wotA ¥ ot
(Ztgstzoletae )

(21) el (Relative displacement) @ ZIREA|RE Aheko A W 9jof] o gt
Aol A ele] Al gk

(22) AN EE  AWEFS A nAGE, BdelE, B, o 4 py =

(23) 24 (Plasticity) : S#-"Hds #AA7F @A AES | A 520l

oot

GAR e i ddgse] HdHgs FxE F7Iek 7 vle] o
TR UEY ~H9EY
(25) 3 Z AN (Horizontally layered soil) Al A F2] ZAHoel

(26) ~HET 7F&% (Spectral acceleration) @ SAd a{F7E ke
TxEo] 54 AXNS AL u A= Hu vE=

(27) ~H¥EY &L (Spectral velocity) @ EF7]

(28) M3t (Liquefaction) : X3tE AMEE G A RE wWuksts G2
e FobFol oste], AWE e w3kt @ ASkar, A HEe]

%(11;]1_'701‘11:_7]' /5]‘}‘] E]O] Oﬂxﬂ/q =3 7<] —6—}_15 28)6]_

(29) A= ~3xe  (Vertical spring) @ SHHYHE HLslo] FxaAS
e o Gk gl AxEow Wl gk Anke] S




(30) AF=AF(Risk factor) @ FAFAF7I7F 50049 A& TFoRE
atof, HtAAF7I7E v A FERANWIEEES AdH HE&=
e Al

(31) & A H7}4 = (Effective ground acceleration) : A2 s 4HA5}7]
et A7HAATA =Y A TS 7Fo 2 AAE ANEs T

(32) S (Seismic deformation method) @ #] &of] <]k X

es syl sl s ess, FEed ANke] FrsiAnd
(WtHog  FxELS Zydes ANk sxyggsra wdd)d
Tl fliz A AAe A o] FEgUe], HEE, SHE dEeR

(33) <A (Response modification factor) : ©A&|Aow 3 7

axel Howiy ANAALE e 9l

_‘:_“4
)
lo
l
ftjo
=
:{o
-\
N
i
]
=
:{o
2
okl
¥
1o
i)
3
fr
=5
-
=
>
5,
|m
jall)

(35) &ol# Al (Response history analysis method) @ #] & ¢] =] <A 7F
Lot ZF A7t A A o] FxE] BALWS el WY
(36) A2 HF (Free—field soil layer) : T+%% AAES &t Au-s

@2a7] Aol Awaby

oo WA F71% BEAow AMd gow o J Fotd S4@

A7) o] At A A 7f A sl BH o] o4

(38) Awk#  (Shear force) @ &A W <Aool AEsto] 1 FEHE
Ao 2 oy Aot 3

(39) dt2~3xe (Shear spring) @ SHHAHS AHE3 Awrgyaads
T w Ageke rRw YA, FxEd Anke] HEUS oo
AAehs 2299




JIE MAEFTFTA) LIEYT B

(40) AgrebAdA4= (Elastic shear modulus) @ @ A &b Aol Ak
" g digh dd g H&

(41) A3} (Shear wave) : ¥} ety
g1, S¥h, vlER gt e 3

(42) Ada£% (Shear wave velocity) @ #AA 3 T Su7F Ay nofjz-s

Fahehis &% WAHEHs A Ane] FLEHoR AgHE L

—1~
X,
N
N
s
Z

o

o
i
o)
offl
ol
o

O

(43) 4#3% (Sine load) : BiFAs AAeFS AR Frl9p NEL
A Al e wEEFE o A8 4k

(44) FAA G (Surface shear force) @ SHWYH o8 FxAE

(45) A wrggal4 (Ground response analysis) @ EZ9 Ao JALE=
o] NEHoR AP uf EZo FA A% sk af A

!

=

)

B

=

1o of
{

F7] (Natural period of Soil) : Ayle] AdaEe =

Ho

S
ofo
ol
20
£
=p
o

AggALe] AT RA AW DFFI) F G 2 @

(A7) A ¥ (Soil profile type) @ A|WFe] XA F2EZEAS YERY 7] §3

N

EFske Ak FH
(48) A|HFA 5 (Ground vibration) : A Zlo| o3k A}4#nke] Z &
(49) A A+ A4 (Seismic zone factor) @ A&+ 13 119 HEAE(S,)

oA BEART] 5008 AQe] FRAWIRESE FHAEE W9

o
=
N
2
Ol
ol
ofy
%)
a.
w

S,
o

S
&

&
N
2
=
o,
o
N
z
Mo
ol
o
frtd
4
BN
(i
=2
an
oo
Ol
ol
{




x|

o

==

1%

(Axial force) :

|t A9k 7}4: %2 (Peak ground acceleration)

] ] 212 (Peak amplitude):

=

=
-

=

=S

(52)
(53)
(54)

won
i)
-

T
N

1\

=)
jut

B
L

-

—’]‘_v]l,

979

b

)7h =AY

[}

A=,

[€)

i el gl o

b7 A o] of

=

°©

1
=

—

o

g}, 7EH o R p-vho} S-vtg FEREH
™ v} (Rayleigh¥}, Loved}

=

Lo

hya

L
.?.X

i}

T

kS

IR

=
3l

|

== O
B
SCEREE

le)
(Elastic wave propagation theory)

e} o

3}

(Elastic wave)

19 (Elastic seismic response coefficient) :
[e)

=

|

—

A
)ol|
(Control period)

=
I
-

T

o
%

iAol A A]

(56) &3 7t

}o
H

& el

ApehA =

(57) §1d (Tunnel) :

(59) 3572 3}o]

(55) T/ AW
(58) & AF7]

)

(60) ¥4 (Wave length) :

7] (Mean return period) :

=
i

Bl

A

(61) 3



JIE MAEFTFTA) LIEYT B

s0il)

layered  half-space

(Horizontally

%o

load) T

(Live

==
K3

2l

(64)

£,

5L,

RYANe)
)i

AL
. N

(65) W E (Bending moment)

,10,




2% LIZEAYT BIIEXIEQ IR KXE

14 71%

T
7 =)
e iy
L
el N
L|1_ ZO
et —
< o
) =K e \
T M A
Aot R & W
pEECE _Lmo
tized :
BB ow 8 - -
o~ D Gl = E <+
o = = F x 8 3 = = 3
- x° I X = X° — Mu ol To!
B T o o~ " 0 og o5 ® Ea b
— = L o N g8 o o =
T Py T oe e oz 5 X © Ok
T o A - W oor X o s & blo
Nfo w Moo= oM 2w R Mo B A AR
L H \,LW o = i - = ° ~ —~
© gk B o X - <~ o R R s
R T B -
= ~ X oW 3 F = ~ W T E
- . N N —_ o5
oy L - D (| B
Q Q S 53 Fa $ = 2 = D o N
T T T s R R}

,11,



(KN/m")

AT
A 5

-

A ke A 5= (kKN/m?)

=

] Ak AukakeE A= (kN/m?)
2]

o] Ak A ukqk

] <

e

o

o

LA

7

v
=]
=2

}-

o 4ol 57}
3]

DA A

)

Tz

=
=

D7)
A A

KSB
KSS

JIE MAEFTFTA) LIEYT B

Khl
Ky

wl

nlarel) (kN/m)

o

T

5+

X—llﬂ-X]E

1

IS

Nr

-
Mo
Mo

Qp

&+

0

h

A
o
00

,12,

=3
=

51

9

s

(e}

]

3T

|

—

L= e
=

DA

Ry



2% LIZEAYT BIIEXIEQ IR KXE

)

f57100 # =

(el v =3 7})

o] 51

1

Z] 1l

=
o

5T
it

S,

X
oF

—

(s)=>(4H/ V)

L
N2
70

il
o)
ol
_.._.O

#H

(KN/m)

A (m/s)

V.

=] (m/sec)

G

A,
T

4,
=0.8X

1257,

_z_VO

25

VDS

o] AetutE%E (m/sec)

rel

7|4

Vs -

7H)

85

CRCEE

31‘:
AR A S

3t

A]

wrT .

Z

A7k e zlol (m)

1
=

AERORRE T

Zp -

il
~~

s
;.oH

,13,



o=
T

74

S

°

T
-

(KN/m?)
H7to| A AFE-E]

=

1

DR E

JIE MAEFTFTA) LIEYT B

YA

o

H

70
3

O
il
M

)

T

) (KN/m?)

L PR AS

b4
d}max :

il

Cin

o

o
T

0

4

——

N3

il

,14,

D AFA R (%)




2% LIZEAYT BIIEXIEQ IR KXE

2% LHZEIYdT HIIEXIE L §IHE XL

2.1 olwAa

Jo

Z. X1
A_é

1A A efel

3l

ol

o
Mo

i\

Mo
Mo

)]

Ho
Mo

ol

A
o

A

A 7L A

AO
i

g7

o
T

—_—

0)
o

e
e
o
Mo

o

ks

bt

4 o] ] o] o}

%

o

A

Iaia il

HES}:

& AdAJsto]of gt

17 10 00), 9 AsF] F 714 o] Ake] uyixl

,15,



JIE MAEFTFTA) LIEYT B

mn o oy
N o o o = | A
. _:__H _:__H JH _:_H E_O Jw E.,O ﬂ.l @\ 9 - _.1 Eé o=
=0 Eo | \ | X0 0 . NL r N o —
—_ J o yio lo L Mo o — FooAl o —_— _ 0
) | Ui ] 5 C o) - e
A = — E._i | — —_— A. ﬂ —_ X ;oo
Tlo ~ _ i o) ! o —_ ~ D.,:l
S _ R R R TN Yy Hio B H ol S
< == | = | = o = 20 o, o
) = ) A= N 1M I x e — or .
w ~ m 4 L .Mr‘ Eva ‘_Iﬂtm ™ HE or d\ ~x ior
|+ fo | rn | rm o o Y mo o = =
— U_ﬁ E EO Eo EO S T ,U,I .A_ =} \_.1 Mw ~ ﬁi e ,UI _
n |~ B =i ISR T T go ~ 1H J) Mo o SR w0
3 | o 7| = oe ) L =Wk P .
~ vl _ — — oy < or == m° | _r,O T eLl
) =S X o) \ — 0 Jjo 0
=) - ) = o X! | M / E._
T A i —_ Moy — o
oW P o Nt - o e W N b N
In m | M| = AE B S 5 ok ® T om
= | & o | wo | o W B T e i Cll- 9T
o | < = o= | ur Jo A ok % T o T ol
— - vz — < ar ' g o
< | <R R T Jo ¢, < o9 T Tow B
= | = | = ~ oy = < P
= AR L= do = W F N
\Y 0| ; N g s do oy = o0
ooy, e e ol = el T =
A fo | nm | ro oo o = do N T s %
- I R R M Mo % 3 o R
| j J Uio [y ) S ) . ~ W
Jjo ! H | — 1 M X0 o e - —_ BISEEE
o Jjo - Wi 1” - } ey ) , ﬂlo.l 1) —
5 S I~a R~ N e T =~ - T2
SN < % R g os o ° = v 5 g W
X ) = | = <0 N < BT — E.E E) ; on
= 8 T X X o N Cox T
L 2 o= 0 do oE _ ~ ns I .
XL N —_ _IAJ — ~L] —_— J” —— ’ )
< .# _— - o —_ J 0} e} iy
L A o = N e by —
ol N S & o= h o= o G
A )0 < B 4 oo
— |=zo e Jlo ' m— — X 0
= |5 /= o HLM I = o oy <~ ° X = ro
~ RN o | | | || T B 0% o< W T o Ny o B
|7 o 3B 2151588 = W~ A ol ro o TA = =
o " S S I N £ o 0 o o o o o Wom o= =
~ % oF | = © e PRI o o T H O 50
w | E = g 3 y%ﬂaﬂ@}f%@d%
T i ! ! 1 d
B Jo e e Asr ol z,_m T ¥ O L = -
o) J ol J ~ { —_— < 10 0} | 0}
X E W _,_ooﬂwzvqﬂ?sﬂk
T ) N R Jio = T ol T
)Ad ﬂ — X o —_— C ) O( i) Ny —_— f ) %) X
N T = T o ~ - T g - X Moo om T o
o B ok Moo NN
= : o
o T : s
™

- 16 -



g,

X

5to] o

>

T

2% LIZEAYT BIIEXIEQ IR KXE

g4l 7F
S

Asto] 7]

wk
R=

)e] w7}

Al A

ol L i o3
) ST o) = of M
T o RO N Gl o ~ oy
= M UG - T o - )
= 9 T — = 2 T
S o = N 2 T < S
< E_O o —_ % O_W ,AO U_.E ' o O:__._
< o 2 T N — g o — P
> BN v > | =T O~
= o — N i BT oy B n o, <
— W i i B o NN T E :
.ﬁ ~ ~ f
w O ) o I
S 4T = S S [ — iy
@ a] Né <X 3 Tolo- o o N ljo- ~ N g =)
= X N1 o o T N T T = o %u ol m‘__ =
=< ool oo _® = 2T | o ® x o o =
— G — —_— —
N PR m g S e I o - o S ok = o~
T L = 2L Gl i I RIS KR o I = =
w T TR o [=| P % dw o ot o R oS - ol o
olo o- O o — |7 [F T M N FN xeom = X =) )
o AR R, N - B R u e - o I Ty = %
' N Al . — ' o . ~
C,.,O 1rwm, ‘.ﬂ_O' ﬂ| ,I_k/[ — g . . . . . . . 1 \% .IHF‘_
Ho . o e ~ o — ol oM
. TN B : o = —
Yy NS Jio _ Jio | o) L X =
oo NS o X — ~w N ~ s
O 0 ) X oy = N DN s X )AE
_ e ® GO o 0 i
r J — o | ~ | ~Nu 1
o 3 R of & 2R o 2 0=
—~ ) 0 ! |
SE . Lo dl i 222 |23 iT 5
- _ i =0 = AT or o -~ o o) 1
7 oni—— J
- \ ) Nfo i o X MM X o) o O =) O} Jlo o}
o 5 < T N A= T T E i e ~ I n_Wo fro)
% 2e A AT B g X oo G ? B oo <
e PuZc N okew | Faw| s 0wy E
L o I
MR T OW Mo o do T — ML el
M- = frse __ 0] ) X < T T Mg ©- _,l i
=0 S zr B o < = I+ = A= ~ o A T
G W o = I o
- ro o G Do st * w0 2 e o
EO _;H W _, ZHO . 1@“ L_,O _L“| o X L/ or
ro yio _:_,H Jjo Jllfl 1,\ H_‘_ \:1 — ;ﬂ o zw\o g _AL ~ ,LuL
) | [ | - ) X X st
, — lo 0 o= A+ o — 0 = 1 =
o o = ® o= O I (N woA X R T 4K
< X X X 6 i = &o " &o 0 = . .
= T T R AR T — — —_— =~ = oy
) El ® B e - N -
Q, 4 Te)

,17,



t}.

=

L

u}

[e)

HKDS 17 10 00) s

211
1

JIE MAEFTFTA) LIEYT B

e

pis

=1

3 AWk

w2,
st

o

=4

u} 2}

HKDS 17 10 00)4
g o]l

R

o

H
o

Q]
=

T 214 A
7k 539 7|H

7}

A

N

th. 7lukere]

)

o~
o
J,MO
ili

|
1o

AR S

o

%]

D2

A~
T

=N

[}

olmf

E]:]_.

L

)
HKDS 17 10 00)) (4.2.1.4(8), (9, (10))°l

H
f

o]
=

(4.2.1.4(2) <
Al ARHKDS 17 10 00)s (4.2.1.4(4), (5))°l wpe} A gk},

Tl A A

J

A
=

HKDS 17 10 00)4

2]

olm
"l

HHKDS 17 10 00)4

Q]
=

Tz A

S £

3

il

c}

=

L

o}

(4.2.1.4011)=

Ke)

Gl

)
'
Njo

22|

)2}

71l

z_l
oF
ﬂ

°]

)

i.wo

g

= ook ol
,18,

1
1

18] (€, %9])3



2% LIZEAYT BIIEXIEQ IR KXE

g 250 4L
A7 ARHKDS 17 10 00)s 4.4.2(5)@e) wkg} - bdbx]dl X Qb5 7}
=] = O
MASHAAERS Ay ARske] 7 5 gluh olm, B HHAQ2DS
20 H—"1—1 &= 1 1
o] & ¥t}
- £ a1 A (2.1)
Sy= 5o 5

o] 714, 8, ¢ AFMEHALLE (m/s)

,19,



bt

[e)
p 8

ek

°

&
1

Z

Fol A

°©

=]

7bre] 29 AR A

3

37

A

JIE MAEFTFTA) LIEYT B

)

<

Mo

,20,

e

[e)
o

|

Al A

9] 34




5o

=

=
jL

35 2

sh

M3% LIZI’3T <ldITgIt

- NEFET

1
1.

o 1] 3 71

-

=

4
]33 7}

o,
A3,

IR

3]

5L
[}

A

=1

14 1l
0E

[

3% LiZAdT dldlTot

3.1 olwAra

wHeka)

Y2

1

ox
{1
ol
ﬂmo
eyl
L]
oF
<
|

o

faxe)

B

—~

<O

,21,



JIE MAEFTFTA) LIEYT B

32 AuxA R 49

3.2.1 AE A}

¢

——

0}
phy

p=4
i

2. A

SRR

|
1o

)AA
Nq

A

AAA, W

=1
=

=71 AEA

1=y

(3) F=Ed:
. A

A o] Al

LA

A %A}

= ol

T

(3) R ol ol s
Az

=y

—~
lor

N

=

g7k BANA AgEA: ANE

(1) <l#]

ol

R

(2) vht, A=A

- v

,22,




&P
LiZI/ds oldl
3%

3.3 =

2|

ity

X
o

0

ol
0
ol

—

3

Ay

o] B

,23,



JIE MAEFTFTA) LIEYT B

3.4 F71 A

Aul g 7= FAFEMA0%), AXE(B0%), FHFE(30%)] Bl ot
ke AAs, N gokelae e ohesh 2k

v 7} 2|4 = TL+ MN+ST+S5Z+ WI+ DE < 100 #1(3.1)
AAATe SAEE duEgel sk Avgle] HI4E

JF=E AY BEF GFS B AFW @AM FFS sy,

7V, 3 94 (20%), 7L (Total Length)

FE7el JPEE FAGORRE ool 4AE o gl AYES v,
Aok 08 WA e
. L
TL = min 20><(%), 20} 21(3.2)

VA, L g5 FA (km)

U, T #A9a9 (20%), MN (Man Number)
FETY ToEE AL S vlgsitar 3 4 ok webA], A

O'

,24,



M3% LIZI’3T <ldITgIt

N 3 T oE o o TN T
< A ey K o xel N
= o3 o SR _,% RPN
N - w7 Lo S
] <« £ W o) Mo ™M
=y ~ N oK of = .-
—_— ~ K B
7o W B WOR o 2
o W A T Ofe — ®
H) 3
No n —_ X° 0
4 4 Moo T 20
- = oP T T roap o o
ee D SRS
~ ot [ zRe -
5 W o X | =) PO < g
ey T a ) 70 H i}
o —_ W K % B T T it
o oF weon N R
) el
CHN— ®og oM o w )
S X o XN g R T % =
o — - o X 2oL F 0 oF
= o o —_ X = ol
o =[S E = | X oy 1@
< —_ s ot g A =l e %O
X < - T oK 5 T X %
~e =) —_ X o 9 ~ T X = <
o) I~ o ) o . g x° ° < X ~
= = > oK MW > W &
—_ m ™ 0 . — a = En_ ﬂ.wo ° .Cl
0 m ~ o o — ~ = j
I Y — Ak == e 5 3 N d 2 0
iy = oF X = Ao N 0 ,
H_T M - 0 X ~ 4 i .Hnt oy E_L
i o TP B K LR il T
i _ - T _—
T ~ o ° S = w0 £l
T oN_l X Mo N o W 3 W m o i o
- T R =) do T op ol o Z T W o= bo
o W . e i) EO i ~ D !
iy ) _— —_ . —_— —_
o4 o W H o o ) ) o) M X M mm i it
B 7| = _ 1) B Yo x 2 T 1 X
S X W e = . M B oz —
™ X NG C I SCTEN G B =
- ~ i~ T T K A R ™
bo o 3 OGS K X T W 2
o o < o N ok o H

S6
53) 55
SZ; 54

A

°
TR

°©

ht
X

ok
=
s

5|
+

T

)8

O

(Soil )




JIE MAEFTFTA) LIEYT B

ST= 15x(j—6\[) 21(3.4)

o 7] A, ¥ 341004 Aole: A4z 1 69 S AU

Y. AAY (156%), SZ (Seismic Zone)

e Ea7E A Aol A el wEl FEe AR E
Hrrgkoh, ARGt S "R A AYHKDS 17 10 00)s0 A ] = o]
dom Ao wE FEe fAfET okge RS o]&std

HAFES St

O_u

SZ=15, A\ HF [ T+

S7=10, A3+ 11 T

3.4.3 F°Fx=(30%)

SyAAE hee YEAAE Fohel AGEE AYHoR PAY AL
FAsE, woegolA Ay dE BAAAE dAT F A PP

N
v
i
-
rl |

%(20%), DE (Deterioration)
FET FERAZE AFEHE HIEIAYE FEXREES A7l F71ShH
el g so] stgelE S dERYL TAJAEQRA N 4o 9] 5o

HARES sl webd, ¥

FETE FrHen AU

o
tlo




=

we} ofe)e}

20

ol

e
[€)

M3% LIZI’3T <ldITgIt

A~E

10

,UT
H

DE

t=91 (10%), WT (Water Table)

O

4. A

Mo

v
W
o

o
=)

—_
110
X

~
<

.

X!
o

0

,27,




JIE MAEFTFTA) LIEYT B

4% LUIEAAT M3t

41 ALY

o]

A3}

sko] A

Q 3
o =

A}

o
=

1123 %1 (Response History Analysis)

3l

6 L AT =
'o‘%o]ﬂ'jl

st

7}

3

SE

°]

I
=

E

ol sk A Es

FHEKDS 17 10 00).4°l

EARTE

i

r

o
T

W

<
X
(i

7kl of A o]

i

e |

|

=R

&}l

|

3 o
H

,28,



uteh A,

o
(KDS 14

= A
[<]
nl g2 5ot
o 717]

4% LHES

S €]

A, A4z wrel Ao wis

1

_]f‘:]' % .J(?Lao Oﬂ }\1 1

°

)

il

o

1

T2 - g4k A)

HHKDS 17 10 00)47]

1

gl

=

o
= T

= A

2t
o]
=

=
U

s

a1 A (4.1)
3l 4 (4.2)

7hakE ()0l

[e]

5|

3

9l

S

Y

-

tol  AAFE L

©

tt.

s

=
2l

o

S R

|

9]

40”

Uy
(4.2)9] upel AALsFo]of

3

9

RA
4

2ol 7)vbsle] o 7hs)

Uy =24 (’Yin')

a

3l
E=1
2ol
o
=]

]

Kelye)
=2

1
1

AA H7}

l]._
(4.1)7%

o

29
ER

[
™

g7k e e AR

20 90)5°1 whe} o}

:\ig 71_7:“ Zl:y iv=

==
&

o+

i7e)

K

el lad

7hol A A5

3

AY2

ul]
Nq
—I_._I

1

Y4z

o171 A,

Q18]

,29,



JIE MAEFTFTA) LIEYT B

guagasel ostel, AANAE AW £Ee] AR BT £ YEF A9

hi - B9 o Wrkehis A%, n4sER B9 A FRAA LA
3} o

Agstefor gtk olgA HbE shEAviel dig
AGES ok (TV]E ZagETREe by F771EKDS 14 20 90).)

min

. F7h s (r)e] AR
7Pk () v A4 (4.3)l whel AlAkstofoR gt

R, =¢,(¢R,) 3 A 21 (4.3)

o171M, ¢t R, A7 o] FrxRIIEC uhe Aegtadlaeet & Ao,

oa%z TRAEN A5l e,

20 90,90 24 R AW PHE AEse] AR P FREHS BAALRS Ao A
1

A% 4 ot
() 5T T2 GRS (R)S Tl i A%, AU U)o whe
Askstelok Stk FEALAF(9)E TVE RADETRES Y F)F

(KDS 14 20 90)s° wel AAsk: A5
771 (KDS 14 20 90)s 33)0l M +Fd 3t Azt adAs& S/ 4 3l

o, obdlel e AT glvk

,30,



4% LIZIAT

4 XdIT8 It

AAAE 411 H7MNsE AHH S 98k At aAge] Adskgk
AEgta
28 g T/ Al
(¢)
KDS 14 20 20 (4.1.2(4)°ll 4 A e)¥ <l &= v ek 1.0
KDS 14 20 20 (4.3.2)° u}l=+=
KDS 14 20 20 (4.1.2(3)) i 0.85
Aoz RAgE B4
Z] o ol =
o A AeojE <FEHXuckH e B 0.8
Ay 9 HEHRWE 0.8
TAE] 2E5E % 9F= 0.8
(2) && e H7MNeHE (RS FAsIA oF g A5, dlAd A (4.3)el ufet
Alxkstelor  sko) olu FRAAENAIT (o) AR 412004 AAE
dapd el wE GRAEAIGeE AEdHe wE FRAEASE sk
A7 k),
AL 412 Aadgd E ARG 2 FRAAEAIS(gy)
T ZAYE dEHE
301 o] 0.8
7 3} 201 o] Ak 0.9
S 2041 B k1041 o] AF 1.0
1081w qk 1.0
) oFrs 1.0
2 &
RS 0.9
)
Bak 0.8
(3) ©, AAlEA gy AAVEA L Aypdge] mE FRAAEATE e
ol A 4130 AAE A VEARASES] FALERT Bs S
AEE 7|ZARGEE AR 5 QY. o w, AGIALE AAGHHA XS
A9 A EBwgow 7hEsiy. Aael AHli: R 4o vl



g,

X

sfof o

JIE MAEFTFTA) LIEYT B

es
T

fi%e)

717 el =

At}

=
nn

o] ¢
SRR

1

o

1

A A A] &

[ex

ht

azt oy

L

°]

1.

(= 701— =

A 5

A=A 7

L

Te) <
o |= = o= o
° |I™ o« S
el
—
o XO o L0
S ~ S
N o & & &
T o ey
T = — = >
=3 I~y ey Ip) N
S
S
<
o0
0 |wo o To)
o | x N 2e)
— Mo — [aN| N
iyl = 0 [ <t
Sle o 2| 8|8
N
o0
o
—
_
>~ o o 10
o Lo o
— Mo o nA/m N
~— ﬂ__LH o <f
ke % 88
° IN
el
=)
n7v X0 o =) L0
— o = nA/n %
1
B R ~
® gl S E
iz o Al SR o
- I 3 gl
mosll Sl S
M

A7k A

%]

J A—]] k2

A
(o]

(4)

2o}

SRR

il
0O

R
2 A AR

%

Sacs

b

o

85} o] o}

1

]

|

a5 E

[e=
il

A

it

,32,

U}

°

h

A8 o] of



T ‘M@t

4% LHES

ol
=

4.2 BIW7=

ol

oo
—

h¢

]
~

A

obelst et

ol

)

7)<

SALF(FA bA N, 2017)

A A¥HKDS 17 10 00 : 2018)

FE " AA71F(KDS 11 44 00 : 2018)

A

=y

)

3

, &aL A2010 77

=]
T

AA(KCS 11 44 00 T+ Ew %

=
2l

-
b

L 1
S &0

u}

o] QFAA B7H71+=(KDS 14 20 90 : 2016)

EqxE

=

o
N

(KDS 14 20 10 : 2016)

A

9

I AR

x84

LAY E

NR

o
Mo

gkt

5 7} o] of

o] 1.
=8|

HIEE ook gt

7
-

—

,33,



JIE MAEFTFTA) LIEYT B

(KDS 11 44 00).<

=
U

& A7

S
¢}

r

o
)

ol

N

~
ife)

o

oF
i

HKDS 17 10 00),9

ARl

M =14 A

2

o
70

;T

)A

—_—
i%e)

=

ol =

402

3|

]

)
o

»AO

}-

wnoy A,

A<

€

}1:__]:,

bof 4h 9]

3l

A%S

L=

A_g]

1
=

Ager wehd Pz

e |

—_—

o}

o~
N

w

Bl

.

3
1

b7}

Aélg

I~
e

A Aol A

3}l

el

1 5}

=z
T

=13
=

w2} A,

Wy

K
-

=y
oR

—_—

)
=
o

i

™
o

0

-

o
=0

o

o

145

9
1

gt A E7E Al E o o)

[Ho
Mo

ol A

o
o

)

o
iy

N
oF

,34,



478 LIEIY3T “4M=8It

2.8 TR QWEKDS 17 10 00,04 FHBAFFES AR AB5d5E ARl
lstel MBI A Aeldel, Axel AV ES FrAsA Heh we,
BFIPASRE A @ A5Rst A 5rdeEd AFRE: wEgel
elflthel, s rd sl e AR
3. TRES ASRE o# dFAF L AF2FS WA @A g TEET
1

AAZIE (KDS 11 44 00)a° whel, A A sk xghol dHgsto] A&k RS

juv)

U=12D+10E +10L+02S 3l A (4.4)
U=09D + 1L0E + 1.6 (oyH, + H, )

o71M, D= nARE, E- ARSE, #, - F, Ase 5o o8 SR 3,
H,

=& AR Sl A% ANBF o}

SRS AEH WAYER A, dE2Fe AseEd el AWz
=

st xS FH o vl (Superposition Theory)dll 7]8ksE A A 7] o &7

g AA A RS b il wel, Alne A4AFS  §gsh:
Al
8

A e 34 el

WZAdeg 7kl A gahiz A5 A Al AAATS Ao dS53da & 4 fItHPEER,
2017). whebA, Aol AA47EE slgehi: WA dSHel A S Ak g e
AAZIE (KDS 11 44 00).0 S84 el A stgxd (a4 450 wet

FAEY RdE AsteoR 3ok ofm), Axwl AW Fo R AEehis FepT(L)

ARG AR o] AoE iz S, AL AAE ARFOR HAY iz A A

U=10(D+L~+H+E) 3l 2] (4.5)

4. Azelel) ARALEel old NS Adas Sgoldaae AeHx7]Fol
SHAENS BEeel, JHEE Azteld SAel meh 1 Anst olas) tehg
ootk Ee, ARUtE SUAFENS wEd: oEdd sHEE Ao

AgstAl e Az Folek 3 4= lth(Lee et al, 2019). whgbr], S-grolHa|A & 9%

AR EE AANN RS ALgel whbASY. webd, B Al Ty

L

,35,



JIE MAEFTFTA) LIEYT B

—O—
=

£ wgse] Agai A

< )
— 1

=0
=Y

| A el w27

9]

HHKDS 17 10 00),

(o2}
o

m
Nd
e
ijN
N 5 =3
A~ T |z ©
X | = |7 W
=0 9 B —_
fit o CU
iy < o o
==
o | % |4
=
il
of
Nk
o
5!
—_
N
e
NSH N
NT
| = R -
| A
1;0 ~x —~
. =3
N | Mm
fite)
=
—_
N
Bo
oF |y
| @
e R
X Y

CER

o) &

-Atﬂ

=

—o;
=1

==
=

A A A 5

e 3hof

20 80)49

14

21 A 715 (KDS

E

et

(9
psi

W
—_—

Jlo

0

ot

9
1

& HEsofof

o

pzel

lr_mO

ek

1
1.

|l shupis

]

PN
T

X
-

T shuhs

£ o

| Hlo]iL,

)}
Wy
Ein

o)

~

<0
i

oo

-

P
E)

h
R

—_—

_&
o)
H_F

ol
N
-

Hr

e

o & eIt

4

ladl]
J:AiO

B
i)
Ein

314 2} (4.6)

v max
I}I}

by, =

,36,



478 LIEIY3T “4M=8It

1]
~

ze)

i

3 A 2 (4.7)

o
=
T
;OO

—_—

0}

-

H

Bl

]3]

ZweA ol

Ql

- O
A&

H
L

RIS

0]
=

AA)KDS 14 20 00).1 9]

A

AN (X

pal
=

:Ir |
o
it
B
i
—_

N
b

ol

TAAT R

Ot}
o H

&} of] A]

)

ol

=

B4 ot

%3t o]

7

e
)

8314

1

3 A 3=

o o

=]
=

U

,37,



JIE MAEFTFTA) LIEYT B

4.3 WA

ER
o

(ad

v

olo

=
K3

st

°©

|

A3

57t

]

H e

I8

o A

= =
T

st

°©

<

e
=

A A Al

1
11—

204
ATz

o

o

T

e
<
e
olo

Ar
=K

=]

‘442 AAA

s

AAI7I=(KDS 11 44 00),

T

I=
[

rsr
)

L}

760m/s©]

s

b

15
my

e

}

o e}

oA

=)
o

ol

(KDS 11 44

==

Al 715

VS|
=

gk,

49

S|
i=4

el

B
o)

= el we

1
At

(KDS 11 44 00)s°ll A AA] st

=z

A 715

A7
i=1

o,_

To

2

o
"
B
!

—_—

o)

il

NE

ojo
X

o}
N

—_
110

%

o]

,38,




T ‘M@t

4% LHES

N

P e

Po
Ty

— = = e
fi

- - - - -
g

SR NNANSN\Y

mmp

.

v

-

-

7 — -
4 &

R N, .
I = - ~
—> 7

=
= ._.h_
Z
ot L
8z
- HIH L

=
S

o}

7k, AueA gl o] g Az

21(4.1)

{U,(2) = U, (zp)}

p(Z) = KH .

A4 (kN/m?)

or
=

el

e

1y
ol

7biE A 4 A A R

FaWetE pos F

21(4.2)

{Uh(zU) - Uh(ZB)}

py = Kgp -

98tE (KN/m?)

il

,39,



2y

JIE MAEFTFTA) LIEYT B

wr

|
T
3!
N

2](4.3a)
21(4.3b)
2](4.3¢)
21(4.3d)

1) A\kd
a4 (4.8)% W

<)

)

N

ﬂ.’, Tp - Xi'?].', Tg + 5

/}}

(1 :

Al (m)

] s

=0
o

A E

: A

4,

)A.
™

Nfo

21(4.4a)

.

Wo
V;odl

. sin(
_ 40 _

Wy
I/sodl




T ‘M@t

4% LHES

I/s()d2

wheba of#le} 7ol

of 91 Al, 7, =7(2),75=7(2)

=
o

o, *+x& AU A2

=

=

A1

be

ol
1t

/\o]_

x1
=

N

N

7 (z)

1 (J}),TB =

Ty =

of 912 Al

=
o

o, *+x& AW Al

=

=

A1

be

ol
1t

&

b 1
TRE

Ty (J}),TB = Ty (SL‘)

of 9IA Al, 7, =

=
o

of, *+x& AW A2

=

=

o A2

&

x1
=

N

N

B

)

£
o

2}(4.5)

= (wi/g)'a’i

fi=myq

49 a5 (kN/m)

-
1

£ (m/sec”) (o], 7]Hke ol A

4717}

3

b
59k AL A

<
nn

s

Jol e}

710
e

% §-3hof

- SE

F(l

)19l 4.3.63

d

of whet

Gl

i

=
W

b
=)

ol

T
i
~

X
el

,41,



JIE MAEFTFTA) LIEYT B

o
100

st
3
No

To-

wmo
=0
o
No

=
o

—_
110

21(4.6a)

- L+ L
L+ L,

2

~1(4.6b)

4z,

Ly =15+ Vpg

21(4.6¢)

Ly =1Ts+ Vi

o] 94 (m)

o

~-
=

]

A1

ol 71 A, L

I (m/sec)

4,
T

0.8 <

(4.7

=
o

2(4.8)

=C - G,

GD? k3

:Cé.

q : GD: k2

ky

,42,



478 LIEIY3T “4M=8It

oM

<M

i
A

0

o

| A=

o

o

C2y CS : X]H

Cy,

(4.9)

gt

e

b

1% A1

A

Tt

o

%]

Ay

]

k=]

A

kly k2y k.ﬁoﬂ EH
Z
=0 Lol oo
2XZUE (m?*)

Iv:

-
N

= 19 43290

1

HIE Al

1

oo &E
2X2UE (m*)

=
=

&)

A
-

In:

o171 A,
ks

1=

S

o] <l

2

1

.

0

¢+

,43,




JIE MAEFTFTA) LIEYT B

N o
| N
Py @um >SN > s ‘\\ o
>
| ™ |
|
(b) #=o
19 433 ARA g
E-A
Ph = Qg - 51 . T 7 . U*h /}1(4108)
TE - A U,+ U,
N 2(4.10b)
AT’ E - T
M=o Th Uy 21(4.10¢)
AT E - I
M=o & —— G 21(4.10d)

,44,




T ‘M@t

4% LHES

W

N
=
—_

s

Ak
Nq
M

=i
N

o
a7

§ e,

- 27} g8 Ao o8

Al
ay, Ay, O3~z

gE

%

d

)

ko] Wglol o

< o) O
— — —
— — —
= N ~
< < <
)
<
[
NS
NE
i - ” I
~ = ~ ,
5. k| . & . <
N — o\ o — N ogl
< < ~<
SN— N— SN— -~
Sl
+ + + NS
— — —
1 Il Il -
S &' s I
[a\]
<
ShY
s
[
<
T
~
s

iy

o] 19 434

ohe

L
T

§1, 59, 53

| A zHA S0l T

o]:9

3.

RS ATl

,45,



JIE MAEFTFTA) LIEYT B

0.50 500
£:=0.40
\ 400 a_§=0_30a T
\ 300 8=025 .y
0.40 x| £=0.20 - [~ [TT4-Ll
= \ x 200 &:=0.15 ] N
V=2 i SR IRRANS S
©] 030 100 >- A —if
\ = L V= A A VA A
b \ I} —] /5’ {/’/
2t 23 70 =
71' 0.20 L 50
T \ —~ 40
& 0.10 Z s
20 & = 1.16L7%% x 10° + 890437 ‘
10 I I
0 001 23 4 56 7 8 910111213 14
50 70 100 200 300 500 102
AetE S| THEL (m) 2z (1/m)
(a) AKA] FehdaFe] AzHAs (b) A A Behake] A 7HA
500
400 '[
300 Es=4ih e i i Zs=0-H0 =40 Eg0-50
x| 200 E=pp
l [
L
E /
[
= ///
o 70— =~ _..—'
1 [T " = = = | T
=
=50
L 40
— 30
m
— 20
£ = 5.31L737 x 10° + 145227
10 [ T T T T ] |
B 9 10 11 12 13 14
x 1072
Az (1/m)
() ARA AFspiare] A7k %
19 434 ool ogh A A vk e o] A 7}A A

,46,




T ‘M@t

4% LHES

21(4.12a)

P, =1/v2 - P
M, =1/V2 - M,

21(4.12b)

21(4.12a)

P, =1/v2 - P

21(4.12b)

1/v2 - M,

M,

2P +2P% o]t}

o714, P

s |

P 7F AA A

g

L=1PN
=

o] gl upe} A xko]

a1l 431

AAGA AT

i

A 0

00

,47,



%
K i

o o uf ot

AR AN,

R e

JIE MAEFTFTA) LIEYT B

moor M N W o Mo o B
of 0 N T W o Mo n,nw o
GO e o° = ™
3w o X y Eo =
il = oo oo L o, ° W
CLRRC O
= Ty m
OM\. "o 1_,1< _7.; N o_lﬂ_O” [nyl \;.1 ‘4&” &0
™ T oo ©
me ﬂwc o - % ﬁrL ,UI ‘.I_mvl "
Mo X2 "R T e ™o
_L.| U.._, _Ll ﬂ.Ol T 0] ,...&.O [y IJ_UD
o~ o = gt "W
oo H_m«o W o o~ QU et
ool S = .
o SR R o 8w A
T o oF ) ol e e
LU § ' = A. ~ T o ) B
— Mo N bl N - o e~y o7 oo
~N - X ,.g = ok P l o 1
‘m./l V! ™ OL ﬁO AT I A.
I oo bjo e
I R A
F m g Mo ool o BT
ha > X £ — % I X
= A = K m " Hn_ﬁ 3 X 4o
o . s © 3
O#O | A4 B —n — ‘m_.un_ olf ﬂ,._ 1)N|
oy i oF ) —_
_ ik BN = %_ Mo ww ™ F T
@ m R g e g
- Tm o B e W =
W_ < ﬂy i lﬂ_,Au or B To ‘_Wv Y
) —_— L - X L_. _L,l -
nmE X ko) OMH I ,Ur z+__o —, © r ;0_
= oo o e M -
; B B N N o Mooy s W
Som ol oo 2T ot R
[ie] ) i ﬂoﬂ 1o . ﬁO UNE
OH_O ﬁrL 1:.1u ‘__I_A_vl\_ E'L i dl
R T o, M hS M,u 0y o o
o % j K N o do )
I —~ O o= i R 0= 5
o o R oF o = < B
,
FEs oo BOWE
[ i ci S| i ,Ur X
wm R e B e
- o o oF
c,a M o o) = xooE m!
do T R W X LT O OBmoT
] 4 L X
H S oM oo & 1k F oo W

,48,



ol

= A

[

Y

Y
Y

4% LHES

K0
B

~

™

K0
<

Hr

A Tots ALt

N

o

A 4
A 4

ol
Tl

—_

o

A1y 432

JAlOHES ALt

Sadas

A%

ol

Y
)
S

—_—

o)

(KDS 11 44 00)s0] AIA =

A7 &

T

TN =
O ©

<

7Rk o A 9]

ot

o

she] o]

4

o] & g}

=
=

ol

(4.9a)~(4.9¢)

(=3

N4 719 4333 o] AWES

(4.8)

°

4
4

[e)

A,
21 A)
=
PSP
=

a

a

9
)

oV

,49,



JIE MAEFTFTA) LIEYT B

Eiz Qo] F@she] EAwe] AwsEEs} oS Fom seld Fio] A7)
a5, A 194338 Farste] 2709 Fos Eetal o] FIAIRIS A&k
T ;
Ue) =55 T, 005(2—}[8 4448)
oA7IA, S, ETAIRES] afaTol S| E s Nkel S-S A ER (m/s)
T, : 534 SA44(s) =Y 4H/Vy,)
T, o EEAMe 1557](s) =1.257,
Vi is Abe] st d e a4 e (m/s)
H :i5Ae] F7(m)
H . 3253 F7(m)
wnxr
Uy, (x) ?-Sv T, cos( 10/1) 3l 44 2] (4.9a)
WoTy
sin
_ 2 wo Woly Via S0 A
U,y (x) = = S,+ T, « cos Vsl) 08—y~ N 3] A 21 (4.9b)
tan v,
(]. +Q)COS W 7§1 + 7@2 + (]. —a)COS Wy I/;l — @ =0 ’5H7i‘i}>] (49(;)

o] 7|M, He: AA EF Ak F7](m)
Hy, Ho @ A 1%, 4l 22 ko] %7 (m)
Vie Vi 0 Al 13, A 259 97 AU (/)

sls

wo @ AW LHAFE, AAA AN A Ao o T

" Vsl

a: A1 A2 AFE 2] o =
Y2 Vo

,50,



478 LIEIY3T “4M=8It

Gl

1

ﬂ]‘ %E- Mg ﬂﬁﬁ}' %E Ve

| Ayl 713

'

=
tﬂlﬁ?ﬁﬂ’é 3—% L/

=

)

i

2 Ay

(a) Adupgico] W A5 £ 3 Fit deapse 44

Uh{x)

Hs

o

Vz /f/

(b) MP A (=)

,51,



JIE MAEFTFTA) LIEYT B

7wk o] Kl SHadEY S AAAsh: A, TeEat AAVIEEKDS 11 44 00).5
wpel AR gl QhEAIRK(S) AT bR ZESHAHEYS ol fote] A
Aweh & 2] WAS AAste 48 4 Ak
7R Sl aAEdX Ao wel s E 4319 ANAS o sto] e
T QAL ARkE vinbe M o] Ll SH AR ER S wASY s 19 4349 2

AL 431 FFATE] IHF7I(T) ol mE ~¥9ER] S5 ALk

XNEH IHEE 7|8 S5
_7'<_7|(T’ sec) A ER AT AmESET H| 10
(S, 9 (S,, m/s)
22| SEH %
0< T< T,
(1+307)xS | (1+307)x8%x9.81xCprx =— | Cpe (KDS 17
(0< 7<0.06) 21 _
10 00) &=
T,<T< Ty ARV RS
2.85 2.8 X 8% 9.81 % C) X
(0.06 < T<0.3) 2 Cp = 0.758/0.561
, CleTd+Z/s
Ty=T<T; 0.84 081 o §%9.81% Cp < T
—r < T 2m Y| F)
03=<T<3) =1.312x 8% Cp

,52,



478 LIEIY3T “4M=8It

2.7} Awkel & -UYgE WAL UgEe Al wel gAASIE Weks B4

0.15
— BYXSE
--Is5des
— 012 - 0.113
E
v 0.09
4']Hr 0.062
@0 006 4 [ 4= =========ssssssssssssmsmsEET"
w|
E
<l 0.03
0.00 : . .
0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3
FI1, T(X)
(a) AxG9 1
0.15
— BN SE
-- IssdsE
__ 012
« 0.09
:;il: 0.072
ﬁl; 0.06
u 0.040
= HE Z Pt
<l 0.03
0.00 ; . : . .
0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3
=91, T(X)
(b) A4+ I
sl d 19 434 7| Ao HE S ER]
(& AA7I=, KDS 11 44 00:2018)

=
o2t
Y
o
{
}

pelth webd, AN ARAFL Fael Awel AUVWAASR dh AL

Gr= (v,/9) - Vg 34 21 (4.10)

,53,



1
1.

Akel] AL 5

PN
T

| v

o Ase

= (m/sec) (

-1

AL

h

7} (m/sec?)

At}

JIE MAEFTFTA) LIEYT B

= ™M o
- of %o
~ N 8o
< g
Mﬂ ) N4 @
fi%e) W ‘N -
- —~~ o)
4 £% gl
ar =
~ " 23 g X
2, [ VA o )
jo- Nl ——
oo I % o Gl
= e = o
i — LB
il ! I So ok
e %0 Q B =
) 2 N -
= ¥ T3f £3
. ~ o} h
B 7z S T o T
T Il X0 2 e = W °
N O
Wy =~ T T B BT
,Ol Vz,wo ‘zmo fow ﬁrw_ Ith,nL o
A X X g WwR R
_ — HT m
& T T L.u o 2o M
Njo T E T <0 M
63 R T o
ko) —
.. .. m ._.&.O O
5 & S ® o
SOEISUS z ow o
- 2T
£3 o oy
~ b o
T o N

,54,



478 LIEIY3T “4M=8It

ERIR L

A% S Gy melshol

AGe TFERENZAANE, B EL
A~ [

EERNEE

S N
Aohz A

B
Ky = kg (Of;ym
B
Ky =k, (ﬁ) Ea
Ky = MK,
Ky = MK,

ANA, Ky o FAZHE) £33 A nkakE ) 5 (kN/m’)

Ky @ FAARE] 2 Ak ) 5 (kN/m’)
Koo o FAZH ] g Awkake A5 (kN/m’)
Ko o TAAT 2 Agke] At Ak

ko © A5 03me] Al

A Ak A 5= (kN/m?)

odl WHAFE ol gl 7%
g0z s, A e U@
A7 E A SRS A

&4 4} (4.12a)

344} (4.12D)

A2 (4.12¢)

&4 24 (4.12d)

Thake A = (kN/m?)

ojs HRAFHAH

ko @ AE 03mel AN ol® AwAsARe gol AP A
A wkak e A 4 (kN/m”)
B, T&E =] (m)
B, tx2& A¥ % (m)
A= 1/3~1/4 &4 4 (4.13a)
- 1 _ 1 =] A1 Al
kvO = —3 . ED , khO = =5 ° ED OH 1 21(4.13b)
E, : AQEE 4o Amags nes Awe ez



JIE MAEFTFTA) LIEYT B

a2 (4.14)

E,=2(14+v,)G,

~
o

|«
“

|

|«
‘ﬂ

|
i

™

IR

/A

é‘SS

g

>
Pyle
>

—

)

—~\
lor

p—

2106 o
ﬂ-/(é:?'r

2
N

w7

s

5 A

I 1% 4.3

S

VA (K - Py /)

R

7 R Rl

Foll o

4% g A

Ky

w9 Azl Fhsh AR

)\O].

Py

,56,



Aol

142 2}(4.15)

u}2}

0

o]

4% LIZINS AMFt
el A

a0l

Y

°

st

5= Al
a

o

alesf of
A ke

o

SRS

kol

vl

1

by

Y

1

‘I_,‘

oA et A o)

A

é’l,
A
4

Zvjo] 4] the

bl

7}

el 2 o 4

AA R (17 4.3.6a)°]

ol mla) il AFEARE FEARk AATE H A

Jlﬂ—wl‘l_

=
T

STl
c}.

=
)

.

-

=1

3}
Aol 814 ahol

o

A

bekol uhet

vl

1

A1 2436D)S A

[

|

o
,57,

A A KL (
7] =2}

=]
ko)
1

Al

HAl k(AR

©

Tt A 3
€]

1 Qa

=

]

TC &
=
=

1998).
°Fzt A



JIE MAEFTFTA) LIEYT B

of Wl wE i

o e T
22

f i
i

FEFE  FPPE

a) 4 HAA R

A7), AAREFE AEI BE, B9 AF 52 nelsn AF2TL olgel gy
2l |

Zolne} ap Zeln, v dial AALY 4373 2ol HFEAI LR )
Pv‘l Wy
v
Pyq \ + i ¥ v / Pyq
IIIII Illlll
—b -«
> -
wy Py, '
‘ h

L th / h 4 h 4 \ th'.

s L9l 4.3.7 AAleks

P, etz P, o ek (A &)
Wy Abeks Wy o arEEe] Ak

4k ARsky ANBALIES pz)iz Anbe] MRIZIEE o] gsto] 17 4389 2o

,58,



478 LIEIY3T “4M=8It

4AAARG o &2 x| ste] Aute] A/ AGAMEASE A8 Fe JuHe
s peol ANPHESISIFS F7F sl vk 3WAA R o R e A ste] At

2]/ A gk

(a) (b)
Po
- - - -
» »p(2) » »p(2)
a) 4HX| X2 b) 3HX|X|ZE

17 4.3.8 AWbA S EE

T, Tp)is &bt SdHeh SHol a1y 4399

—_—r — — — —p —Pp

™
LA

— — — — —
TB

AAo1g 439 FRidve

,59,



JIE MAEFTFTA) LIEYT B

A2t ANsts A (S, frp Frw ) - s SdlBek SHdl s 7 43109 2ol

289l

—P]‘}U —

fi fiw
W |

M .

¥ ¥

o o
— fig —

A 1™ 4310 #A=H

,60,



T ATt

[

4% LHES

43.2 $3ol4d 34 (Response History Analysis)

A
0%

¢

o
o

—_~

jant

i)

A
——

0
¢
ol

jfase)

&)

o

o

& %

& 41 (Response History Analysis)

o] ¢

Tl
=]

vo__
°©

1
-

}5)

A
jul

=15
=

g so] A A

o

-3+ 2 2 (Element) 2]

!

oF

el
——
~)
—__
%)

T

na
ojle}

dasy

[e)
T

A5 of of

A}
S,

A= A7 2

ol

=

=1
=

74 A & 4 (Interface Element)

110
‘_ﬂ..,l

—

T

o}

Al (Compliant Base, Elastic Half

- (Mejia and Dawson, 2006)

N

3t

[}

‘?’]

18

o
1

=

Mechanism) 2]

-3 7]+ (Collapse

31 #] (Plastic Hinge)®tglo] 7}

-

sk},

}of of

°©

Q.
[e)

-

i)

o

€

A

(KDS 11 44 00).

=

=
L

1 7] 7]

,61,

4474w




JIE MAEFTFTA) LIEYT B

HKDS 17 10

21

iR ]

o
T

g

X
o

o)
e
X
i

0

%

O

ol
<
_
10

o

i)
il

el
=

00)19] 4214 AAZ7] 5 €

o

X

3-

To-

-

it

pzel

To-

Ef &

3]

24 tF.(Dokainish and Subbaraj, 1988)

2~

T
o] & 7+2] (Hysteretic Damping)©]

13
=

1=}
o

H
Backbone Curve

=

e

o

19 4311 B E A AE

&l 5 (Implicit) ©. & -

o
=]

~

ul o
4311 HHE

Yt7a

—Ya

=
=

T+7T,

3l 1

[

3 H (Explicit)

N
oF
2t

[

b

I

ol

Mﬂwﬂo

o3

o e ¢
— 62 —

NE

=i
S

o] w3

U}

°

A ofof 3

Al



478 LIEIY3T “4M=8It

Al ALgEi: ade TV AW Bohe] duHiz Axwel s F8I
FeE oS HuR Aduolor @k A AT Fu(wE FH, YA
Foh(f)E AsEis AAse] HFNS ANA 416 ol gl FAT 4 9

ubebd, EASAMe Sael AU (ARl A Axste] shguch Hopop v,

A (416)e A EEe]l 10> etd&w AAAe] wdstel] A Thed Aot

FA A QAT wE vbrda sfA o] o = AR 43239 2
A= N 341 21(4.16)
I3 =70 104

A F 432 FANA 2xAV A wE aEAa 4

- 2.5m, : ; | 1.25m

i | : —p
- i D ]

-

9.4=7] 5m 8. 2=7] 25m 8477] 1.25m
28 9T w2 FE Ay of (v=200m/s, f=20Hz)

. 3E e A RE 7ke] mE o] H (Sliding), -2l (Seperation) @A A 8.4 A G o2

Fedtd, w, FETF PREAL AN RBUAS gFe FAT £ oA A9

A NHKDS 17 10 00,02 E AXHE 4 Ae 7))
wEEEOR, AFTET AANA ANEEA: Fold £Fold & 5 Urh weA
AN WA FAE AT FAANRD SArRE 4T dshetiz Azt
AWegs kol wedstelol @ik FANARD il AWREE 760 m/s
ol gel Jlwerel B9 s Aol $HAAEDS wEA: dUANNRS 54 glol

2 AR SR AgsH: QYANFE EE]



A At (Incident Wave) kO & A] 8 & of of

Fofof dhuf,

S

AHg

JIE MAEFTFTA) LIEYT B

HEAL 9} (Reflected

B

A 3%

EEEER

3

s,

X

o] o] of

=

]

=1
L

o

A &

o

1-

-5 (Within, In layer Motion)”|

]

=

e

grel

|

i+l (Mejia and Dawson, 2006, Lee, 2013)

o

°

X

s}

A 27T
3

o of
1l 7} 4 (Re- distribution of Bending Moment)¥]

S

> <
T

=]

T
-

AE TR
A

7} 7}

A~
T
o)
H
NE

. e,
)

5
=

1

w

=

3ol

ko)

2 o] o] Ao
H AL

-

(]

SEREE

o

of that U

5o

3

12 2}(4.17)

€]

34

[¢}

a1

i 41 ol A

°

,64,

o] 2]
Feto}. (PEER, 2017)

A
o

]

=)
T

==
=

}

U=10(D+L+H+E)

= A
o

%

o714, D :



478 LIEIY3T “4M=8It

o
[Ho

S ol el M=

=
($

w2},

t=A yeEbd = At (Lee et al, 2019).

©

o~
o

ojiy

bofof gt

583

Fol 34 el

3]

BA

=
=3

],

N

gl o

iy

~
Nlo

BER



JIE MAEFTFTA) LIEYT B

4.3.3 433}

HKDS 17 10 00)4

WA elu

r

7he

3

3L

By ThsAdel W

PE

[==

o
olo
N

ol
-

mhy
N

o
i)

T

ol

-

Iaia il

144 (4.1.8) 2 #2aL, FHE

3]

wgrel
.

3
1

PP & Fu7b LOX G

A
o

=]
-

.

4138 431239 2

3

142 2} (4.18)

3

Wt Wyt Qs+ Qg
Us+ Up

) (kN/m)

Mo

= mare]) (kN/m)

(kN/m)

Ho
Mo

1A 21(4.19)9F 7).

3

O
B

0

142 21(4.19)

3

Au-B=L, -0,

U,=

,66,



478 LIEIY3T “4M=8It

7|4, B &FE R E ()

el AR AR HEstRR Ly=102 PRt BEgh s d 2 (4.19)5:

Ast S E A 20m7HA N st ek, A Sl A HAAETE i A s

PR
] ]
! :
%! e
2! 2
i . \V/
| Ws j —
Y \
o) Qg
R W, RS
2 B 5
£\
tus [

B | Uy '

a1 4312 Fel g HE

AAESA &5 o] Ade] A 29" Ae-EIE2" 43.13) Zyth, < Zz0

2, Zg—(h,+Zy) < LO(AAEZS 4 2el7F 1.0moldh)olt}, stdZo w2 aea}

EE e w.

,67,



JIE MAEFTFTA) LIEYT B

A4 (4.18)2] Wy, Qs Qpi= 34

o1
ATh Qg A G} el AEATH - aestA it

W, =B« [y« t,+7 * ty+7,(Zyp—(t, +1,)) + 7 (Zp— Z3,)] &l 22 2} (4.20)
Qs = 22](()U,vititan¢si 3] A 2] (4.21)
Qp=2) Ky0';t;tang; 4121 (4.22)
J
Us=",Zy—Zy)B 3 A A (4.23)

o] 7| A, 1 EAHY]F S (kN/m®)
vy o AR E #H(KN/m®)

Yo ABHESS T8 " (N/m?)



478 LIEIY3T “4M=8It

Zp o BB AWHsA 9] 7ol (m)

Zy - &&T AwzkA el 2ol (m)

Zy + A3k 4ol (m)

K, AAEQHA, dwrd o 052 714

by 1 AT R ERZEE), A d & <1.090 A5 4, =0

mOﬂ

=%

5 L AVALLLMAVERGA L) VLAV TV LAY |

0 QOCO0 0.0
t SRR =ton SR B |,

\V } Ye1
= Yiz

'|
|
i t; Ly
|
i
|
i

Zp

Ayl S

(A3

o
>

I.

.
r

Ee 5 1

L !
)

sldre 4314 Ngst LA FEe] A HE ARtz

,69,



JIE ANNMEF

FT) LIEIYs B

5% LHEYdT [ dMd 143

1 w7 2 A o] 24

51.1 %

HaAe] 4

tAdstolok sk @ )

O

s

1A 7L 3 ghshofof el

5.1.2 KA

aYal AdEow offolxfok g Ul

oA Y

A

SERERE

of
offl

Wee Fas

o

.ZI,_L
of

513 84
AYEAE ee Be,
1 %A

,70,




5% LIZEIYT o200 179

4
mr

TH

A

T

13. A A =

3} gofo

o
=]

b b A e o

g 9aw 3

o

—_——

Of
HH

N

il

,71,



JIE MAEFTFTA) LIEYT B

5.3 du|HE 7} B 1A

il
——

7
]_

el

B

IH
;OO

gase]

s

3

]okc
- =
13

=
-
O;

< 19

5.4 FAIF 7t ¥arA

n,m_wo

,72,



5% LIZEIYT o200 179

(1) A HJHFH (2002), At Fx2ES] WRAA AdEA

(2) 235 (2000), (As72E) WAAA 1F 2 T, #3817«
(3) HAHER e (1986), JLFMSS e, bk m it

(4) H*j()\_[bfjl_r (2009), 7J(,L}§,b/m;1)(|JTlJ\<T{J'} %1— fJ llm;’,

(5) HAE® (1992), 5Edidg el e T ARt g i,

(6) MEMOKPEDR (2015), L-Hicgl fi e aRet Tidialy,

(7) BCEREG EARgEr (1999), BGHRESEY) G AR R e t, ket

(&) HALARE® (1998), BIfI F >~ 2 LD é&al, I @it

(9) Dokainish, M.A. and Subbaraj, K.A. (1988), “Survey of Direct Time integration
Methods in Computational Structural Dynamics I. Explicit Methods”, Computers and
Structures, Vol.32, pp.1371 1386, DOIL:10.1016/0045 7949(89)90314 3.

(10) Dokainish, M.A. and Subbaraj, K.A. (1988), “Survey of Direct Time integration
Methods in Computational Structural Dynamics II. Implicit Methods”, Computers and
Structures, Vol.32, pp.1387 1401, https://doi.org/10.1016/0045 7949(89)90315 5

(11) Lee, J.S. Appropriate input earthquake motion for the verification of seismic
response analysis by geotechnical dynamic centrifuge test. EESK J. Earthquake Eng.

2013;17(5):209-217

(12) Lee, J.S., Liu, QH., Park, H.J. (2019), Effect of Earthquake Motion on The

Permanent Displacement of Embankment Slopes, KSCE Journal of Civil Engineering,

,73,



JIE MAEFTFTA) LIEYT B

In print.

(13) Mejia, LH. and Dawson, EM. (2006), "Earthquake Deconvolution for FLAC”,
Proceedings of 4th International FLAC Symposium on Numerical Modelling in

Geomechanics, Paper 04-10, ISBN 0 9767577-0-2.
(14) PEER, (2017), TBI, Tall Building Initiative, Guidelines for Performance Based

Seismic Design of Tall Buildings, Pacific Earthquake Engineering Center, Report No.

2017/06, ISSN 1547-0587X

,74,





