R&D /
11-1613000-001211-01

ol < 2 oF
~ M g iy
=1 H %_ <
= K0 Ho
) 7
L I I
N iod ol
o7 o
- 1
ofl ~ =
= Lo
— —
= & o
KO KF Fo
nio0
E
<0
LH
ok

Land Infrastructure and Transport
R&D Report

I orl
ol

Kd
O g
ERT
=

{0
UH E|

o







il
i

Ut

“Bmey 2% AALE AT Y7 e AFRaA AEH

=
=

o] BiA

2016. 5.

Ho
1
el

T
1m0
o
~

B

=
N

~

ﬂ

)

ze)

o

—

0
w

B
)
N

D E T S

Gl
B

al

-

wr
d.o
Y

o
B

0

s

~

1+

<
o
=

o
B

A

=y

ot
__of

{Jo
o
B/

._AU

X

~

X

e

N

ol
o
B/

XA

N
AJo

o
B

R

AR 3

)

o

.?.

B!

_XU

=y

™
__of
N
o
B

._AU

AE i

o
B

A
5y

B

_—AE

o
o
_wﬂ
~

B
Ho

s

s






B0 Qok

El- s oroop oy | 2015708-27 -
HHDFHE El03- of o 5| 74 | 2016-04-26 AT = el s
E10308 (8748 )
A Y Y
AT ALY Y
ME At 2016 S ERSHTI|=AY
of ot &
il RS =
M BHY Redny et Jlse 71E
=g=8 = o - % 2
& o L& 1738 | 217+:50,0008 2
o T H .
ATH o5 0 A:100,000% &
HFAIEH (2= 3}
O,_:‘ ?_ 71{ %,I Xl‘ —lo—|(_|_-_)
ULF(BE)
& ATt & 178 H+F:50,000H A
E o L 17 Z A7 212+:50,0008 &
AT £ ol%: 0y #1:100,000%! 2
17| 2 o HRUEBA A7 (F2) Eoies
LEREMY H2HTI|EATY (B5)
di=dy YT A7 2y

THSSHT

9l et ot 7

(== g
T—L/C\)I-

"
s |

e |

imi=! |
7E HETZE 28T ALFst TR 7
7|E HETE oA

—

e

)

2 M5t
RN
=T

HIM o

180P

Bridge girder integrated track structure

o o TEUZY, BED, Eelam, Moy, SHSIH MZAAY, 2D elEE,
ST uECet UM EtE HETE

O0ld railway bridge, Plate girder bridge, Truss bridge, Continuous welded
A 0 |rail, Wooden sleeper—girder fastening system, Wooden sleeper elastic pad,







il

=1L

ol

0. 719 A9

71 A

H7] olE - =

5]

dE7F e ddS Fist

Ad

o
hu

Fel A3t 7=

b} A%

S

b} Hage T4

S

o

A

=
wo] wEk

=
T

(453712, Ex®A (11 7&)) o] tf

4

A% AE7E dds st

o]
=

24
=

Eal

ol
o

!
N
o

=

tol el gThEs} o] Folxa 91A)

S

s

o
B

)

X

o] mj¢- =gA =

[e) R
.

]

[e)
QIR

N

WO B A dREr ARl EehE o]

23

S

5

Fol Am= Mujasd gl dedAg s A A

g

o

o
<+

tof o

A= B 1rel H]s

Iehel &

?E]o

o] &

Fdel o

l

;|

[

ol
°

=
N
ol
B

7O E MEEA

=
T

olA dldg st

—

0

‘_lryl

)

Gl



xr
T

o
o

1. 53 &%

ol
Plo

1o
wjr

N

(Status

A 714 (Analysis

i
= =
k]

A
B3 W RV &

)

pakel gojd o

and design of Continuous welded rail), + =41
A 7}7)% (Evaluation of serviceability and sound/vibration), #|%

(Improvement of track structure),

3

2

assessment and reinforcement) < =uj/9] 7<=

MEF7&
2. AF F

bl

A% 705,414 m)el tis

24378 W (FE

<

ol

Nfo

1

=
kel
=

[}

18

S
Ay

=

g oAk

of Ardelgela o=
= Adstetrb 7b

ko3

e ENCIEE]

o]
=

o] 2020 ©]
BT |

SERE

E

A=

S

o

ol
(187714 535,912 m, 53009 )

S8 FEE ARl Al 9]

o A (11714 6,588m)

o
=3

o}
"

e 55

3|

°17] #

T h

fro
il

ol 15% o]’ (765km) o] W

==
K

HEXxA 5100km

T

hia

=
|

]

[

o

Tl

Al stel &

o ANl B

AE

clx

=
5

7 E

MRk

2
T

ATCE NEs}

& w7kel AdE otk

o}

=)

7F7F 1800 o]

skl 34

e}

o

e

3

@

SESX
7rel <

o

-

=

=

5toq, ©]

°©

%

H]

oH
I
0

B
o
)

B

BK

o
e



i
w5

12

2

Al
o

A%

3. 4

AL

;OO
nDO
w
Xo

)l
%

)
%

A1x(2015~2019) F=A71¢

;)

[

R

ol

)

—_
o

1o
Nfo

i
<jo

)
oR

ul

27 LA 7= 2020d =

;|

[

3

@

=

3]

F= 7127

o

2 44

- —

WEAAZES A &7
A o

I Al

A

Sk
H

s

27}

o

.

9

-
v

5% (2014 ™ 2018

5
T

A32F =7 E 7SN EA E (2014~2018)

;)

[

)
AL

=

oA oF 40%°lv di+, 35, thxld

(2011 7 2020_=%

5]

FRFok(Smart, Safe, Economical Railroad)®l FAA& (1% 73849¢)°] A=
712 A

a A1 ALV F7tnEERF
oM o 20%=A AW T

1]

Ao

Polo programme (=% &

e
&

aa

Jlo

olo

Mo

ol
T
)

—_—

0

X
_
%o

R

_CH

=
=



o]
=

el

SHA A4

A
N
o

&
=

%].ul

STl

[e)
.

=

AA 71 EokelA
k-

z)
Hl w2 2000d ©o]FH-E

=

]
A715=ol A7 = 3l

S|
~

A A ol &
AAlell B3t AF7F 1980d T o] % &

)=

1

1]
=

Gl

I

==
=

=

=5

X0 of T WX =T oF T AR _:f - o EK
Ny ) _hv
SRT gy - @A HAEA R
o | ol & b T o W o om b %
W F T R K o T TR o o
- = 0
EIAV MN_LW.J < 7oﬁ A= We s np Qu T oY .
SRy ) T TR =T F 4 BE g
T fo P w <° B o g — ~
™ e T — Nr F ooy B TRy R
2o o= A Al o WO o T e
A o T i R = NE = -
QE o gL B R ol @}Mﬁ
5o _ o Mo T T E WK
W % B om ] i 3V
T o~ . pww ¥ T ol o R Mo — A "
w = W o — = T ook
— = I ) B H s = &% o
S = WR TE L hwmw® oy
7 N DF 2 i o R W = o B
N o X = B o7 1§ oF H o5 TR
o) W] 7ﬂﬂo %ﬂﬂﬂm = |« o o WL ﬂ_/ﬂlm
T T T Xoge ST oo of W OEA R
A a ) cal GIR
o+ = JJ = — B N ol Yo = nH = oy no
=5 gwe  EoT w¥G L& Do frhw
5 o HoOoR T o
NI —_ T J— i
gl Trs Eal wis 4y T wrm
B @ Eo.wﬂiu <] T oOom o< PN E e 3
e o oy 2 o -l e T T <
& o M T WX L
up W e B PR oy FYN Ty
oo HUTE Sme TR X mgx
° M o B = Aol TR Eﬂwﬂ
a1 o Pt 5T B H &% HsF
julgamy T — m ~ =
TENRE FTFLFH o LT <~ B == A M
Ly ~ K oL d”l Y u XO
1 Oﬁ OM | ~ ,Ul HT_ EE _ Jl ,mﬂ Z.._ — E,.# O#
ﬂmouoi = N o Jr7ﬁ ~
G2 B ¥ T ¥ p T gp= gk
T CXTT LM TEE dT o B
- WETR For g™ HT J ®F
EIA I T o & T
XUy wdrs 277 %0 mpxh o ° g
M A Bl Fa% HAH® cH3IAE HTF

}
)
i}
)
)

_'IO_



9 2z A
5

g

A

V. 234 A4 A +

&

el d st 2A A7)

o)
=

5%

AT

’

A

AT AL T4

1.

).

—.AO

e

}

)AO
Ny
i

7F 1 A A

2e
Hr

gl

.?L

(1) AlF-2hA

Q3%
A a1,

i
=

=
[e)

3

of &
el

o

h dLgus 7=

3

thz} 7]

3

A5, AY,

= 91t

- A%

A 9 AAVIE A

g

|

qF 7hol

=0

Al
olg v A )

W

S

V2]

A &
zS
141

W g

)

<9 X

ok &

B

H o
m mr

A

g
To ™
w2
‘.jl N

N !

37} 7]

~
ﬁo
T
;OO

—

H

—_—

=
%)

ojiy

~
ﬁo

e
=

A7) 1% A

g 1 S SR 97}

7
!

s

H7V &

/3

4

1=

1)
T

Al A~

i

(vh) A=-1

_'I'I_



ol o

2

- AE-nE AAE A

N
ﬁo

=12
=

s

(Hh

ST AlAEAE gl dapd spd

3

SELE

Hlo

j2e
Hr

B!

:]7_

(e

(1) Al5-3}A]

A AL estr] 9l

5]

2 A%

o

&

b 7€ A=TxE F8ste] 42 A

o7
= W

i of

~— 0

xo oo

=13
=

=P EN =T

Z

h =H3E-2AY QL)

Gl

_ZU

pint
0

my
Hr

—f

_XD

o
olo
oW
N
No
K
ﬂAlO

Nd

0

e

F2

2]
=

(th A 4%

2a
M

B

:rL

o

(1) Al5-3A]

T

_12_



(2) F2 d7dH&

b AZ=TZ Al A

- A (@E) dAE AETxE AALx

(WhH A=TZE A

A B E R

- B AN 2

(b FEaE TN T

- w4 9 AsTIE

N

+2
- AR A ZFA

[e] -

- AEAREA A4

- LCC %H7}

_13_



’ Y LT ST I|ISTHE

| SN Y PO & I=E ASTEE Y8 | BHO (W) LHE ABA |
2 BTHI HWATIE N LB B I R AHAT AERE N
| azwoe sise2 3E |
¥ v ¥ ¥
HAE-uF SEE SAE_BHE N SRS ErgEA "
JGHMIAYAE B ’ hr T e ‘ S oms AETE QA ‘
2 e e 3 T I
’sﬁs—% o % ‘ =as= eyuy
SN e £ E
AT FE=ESTEET A= = it ‘
Tye ¥THe | | MsBEEHE, sy=-A0 N | | Sas s !
OfA] B &J|E SAIZ) BI|= ZaAE BEAE | | SoAH
e e I T I ‘ ASTFE AU YAy ‘
PEY ATY UE-—TF AAE |
A =y A2E/TT BIVIE AlEAIZ A2 1 ‘ QUM AT N ‘
%} JlE e e 22T A

! !

AIEAIZTZE O A1 =
ool oyt Ak oy M PYE L AFY

o e ASTE NBAIB
AEAE
) e oMM
| 5N
AZAIBTZ A= o

=Fojl oIt ¥'5 B}

3. 71&E/8BZEY

SNLPOHR} TI=2
TEIEZAL Ot
oA =8)

HUE-—WF SENFIL HMIAZYLE X 2Y OiwS THED
—HEHE It S K EXM JHEr
—TEHIBIRLEO| ATFTE EY0HFE THE

HUE-—NY FTETL SEEE 02 U &H IS FH

—oI B HATEY = AIZAIB A2 F 2R
—AE-SERAY LY LTS OIMDHY 2131l 2 OHAT=Y wrsiol N FAE W PEAIS
S ol SoHal BT olgr FESHF Y VIt & 8% BIt AIGHAITRZ H=2
o M W HSH —S=amw PO M JoI=ate e —A=A e SR
St o AT e JRer 1 —XIF T AoIx 2 = =et
SEvy AYY s H=orE s Bl Jlm N P Bl &x|
o anw AE Yy Bk T
—EEciMEHg e S =
NI T WABHEET. SXE) BIE || magmor opays NEAES 2
=
CRB-AE-SENTY YIS ofamy g | [ TEON S AEE B || AEE B
S 1 S —
E_m AIAE AQ/E 71 7 Y 2t oA =
e R e R W0l orpr A B AR e
— XA XITOll 2UBE WAL S oI TIE e 2T B o e B e
SA=-_TACI(EY) MBAISE A R M MIZAIAE 5 Al
o AU STAIR R AIHAITE B N BE o M
o
SAS SryEa O R R Syma s
JI=E WERE
g.lg.el:_ﬂéﬂo-l_r:g:_:"-gt KIZBAIE A = JHer A R AERE
= Gl s SAIZEAIB M2 A AT e 1 -
TR T —MSTBEAL S —BArE A=) B wl=res
AlEAIB —XHHEE R PO A || —ARAT SEE] LA
= —=F At

AlHAITB P2 1T
TEIBIL R 22T

S AL
LR sEeraatl METESNSEEL® || v vons w nmava v azE w0
—JHe, T, wMaA —Alg mI=t -8Bt =
IE HM=FE
Mg THEH(WZ) 2BV AT T
o N ] —2YM AFL2AH ==
HUEFE JH —BAERXIA W
o8 2t YT J|Erms
—En U ¥ JI=E =Y
— XIS A XIEM =Y
—LCCE It

_14_



s

=

=

sfol =yl

5
¥ S/W

-
=

5ol o

27

&l

o

L
T

Q75
tol 7434 7] 7

a

°©

3471

A A o7 FAF

713k

TR Ao dst 27

7k 1A A

ok

4
e

ol

H] g

ol
=

=
LN

71 kel wt

4]

gowH

=

T

T

tof i

°©

A

S

=

[€)

)

=

= =9
el o

L

2A A

=
a

F
b} Al 1y

gl o
=]

°©

=

roj7l 275

=}
= 7

Z
o

=

LoqE

Fomm A9 A

21efo]

=
o AE7H}

bl AT

°©

=
3

&

o)

=

e

P
T

o

o

= TERAIAE] HAEA

TC
an

ol

74

e SRR

1t

=2

A €
1A Ee &

&

T

-

S 4ol AHgs

3

=
A

14719 ) 413)

90

]

[

-
il

J_.NO

%)

Aol o

A

3

U

<

ato] A

Tl

W FRA Ay EE

R

il

o]
=

I

S

TEE

Al ol AFEEETE Al

Fo AYTFo RN HFHI

Hr<

H
_15_

ERA

]

=~

Anj

# 23}

[e)

=

H] g

L —

R

=13
= .
Ale o

7H
3
T

©
=

B2 AHF 7 AAgAE

3
[e)
=
Q

a

Al

;|

[

Lk 245 A



RELI

°©

(¢]

ol

s

i
=

71 AETE wAE Y (@) o

Ch. 3AF- A

sl
o
=

o

A

R

g A=T2A

A
A

Fol

°©

A ke AA

3

7
ﬁo
Jjo

_;L

M
M

A @ 7E ol st

)A
Mo

~NH

03

ol

M

oy

=
- .

sl bl 7

S

o

A3}
E

=i
=

2]

-
fis

o

AT A=

[e)

=

F ool AETRALY AL,

]

A Akl kel A

=

|

5. HAEHEXEAI&TIH 75 A%

7h &

[

g4 AT

]

<A

7}

il

ze)

A =

:l_L

1

7l

s

Hl
=

B

, 71T,

] A

_16_

(1) N A=



— A7 120km/h o7

A7F §le

°of &

ol 5ol 7

Al &=

ur
=

WZF(250m ©]

71

3

H
R

Ao

o%
G+

~~

;OE

o

27}

pojopat 2

1iES)

2 A%

of &AL

ol
J_,NO
~

il
Xq

)

- A A

B
70

0.5x150) ©]

=% 75m(

0.5x150) 014,

A AT E FAETRE 75m(

HA 05V(HEY tm, V:

ol

a7

L

o HAEH

(1) AZFZA A HAEHETF 7] 2

_17_



- 18 -

75 R ik
ok 100 T T =
J_H,Mﬁ._.ll I*H OT LMﬁUﬂmo ]]}Eo,lﬂ
0
@iéﬁﬁ_ﬁ - i ao e N BlELT  NB
T T o ol g o~ _xui};fid o 4 TET_ NG
Al 1:;?_ < wo_lrl;av Maﬂ T M- w7 ey . Aoﬂo&o7 5 < e} o)) R =
o ~ X .m.oﬁ o o] Mﬂllﬁr; Jo ™ o — W o — B~ i op
X NN = L X R < | RS < - < @ R
| R i Hﬁ%ﬂl%ﬁ%a " - N ) ;
R TETLTeRE 3 f s BE PR T3 e
QIR N wﬁowunwv@%;@ Wil wd wE | L7 ﬂmﬂmﬂ =%
) ) ) T —_ n_Al _ —_ 3 =] ) o 0
r %J@%%L@Elg el T o o =¥ O P | HBE ESy
i N = o E@%Mﬂ}ﬁﬁ N 2 R | R e
]| YR L%?Jﬁﬂgﬁ% S L T T T SRR g
HERGTE BIand 32l 27 Yo BTEky s
@ | NE G cﬂfmﬁmﬁ om:ﬂﬂmm
—_— M- —_—
S 5 = TEN® S | T 3 o R
> B of Bo 0 ,Dro,mﬂ]_/r |
o = g _ T o o il
= w B o P = E2AC)
11 =3 wl EOO%OJ- g = B
o " T S R W
_ N v R N TS %
X g B Be %0 ™ 7o W) TK =K o = G N
b % XM g o S 8
o o X plizets =P S | 8
: T SITTLE BML s F
= - ojn o o Ao o .]_ %o o
7 S 2% %S cizuby orp | Bz I3
) T = R e o nt | R A
Pl (g R | TR | R s ~E R
Jo 70 o ! R %o H
XY B o _ | X H Q)
X0 mr = NN IO ~ 14 !
ﬂwo o ~ _.LO =0 o ..:O E
nfy Al oo R — "
£ ~ MEAE.N_IOE =R iory T RO 0
% pard Muﬂ X o, < iy =
H:._ LO ;oﬁl R = N ‘m.x n_AlO J_/l 1;0 ;AU bo ‘.ZAW
=~ X0 mggﬂlly‘l\w FL e mﬂ&o | %o EﬁuNOnMO
) o L I == W oV RT i oo ~
© = < O o He ~o K| JE —n K JMﬂJ. %o
= S — X 1 W
S BT o | wm M In
. = = ]
T ~ i:%%ﬂo
Y o




o
o %oi.ﬂ% = b
= B %o o et Bl 1 Ho =
55 |wESgwRLETse $ERRT TER 0
= Aoﬂﬂlﬁl A OEWHO o3 " ~ Momaﬁn_ iom LEUIU
= %o o_aibﬁoﬂlma < b0 T N%mﬂuﬂx
i P N S ) o _FEEY
< S ﬂmﬂmﬂau g =W o zoﬁoogﬂonE oT & O OF 5
Z,.# XO,%AI T — < i fi%e) ﬂ_uﬂ_el o o N_d WHOL, ‘;b .
MurL T mﬂﬁﬁ\l_ﬂl?l ,Iuﬁ\mwOJll‘._H)A ,;IOF%OE :AO C.* iﬂ lOOHEﬂO O_U
AR e =g bo ST o I N =gy ¥R
K ﬂvi =] ri HL_; Nﬁﬂ_ﬁl HT (@) e _Jlorﬂlu z.l 51%!
= TR W ojn o oT o o S 5T =0 ) o o
| = B T o Bl "™
| ;O#ﬂwo EI# — o) o =— riﬁ ) y
s _ B ) EE s 0 oi]ﬂ
mw_au o< _ F N owﬂEéu1
o < JME g | LI
T N Lo
e | BEw =
B o -
o B %1 ZlL.
wo K K Ho N
o T Bh B
0 T m -
v [ =p 3 . i
vﬁﬂ_LH,ﬂl ﬂ‘%\.ﬂu J_,All &E ﬂm,._
s 3 o
;_lé_ﬁe D o T = 2
_ A_Lq I~ g
e e | o«
_ PR _
X < ¥ g
@OQAIOJW.NOJIAW m = ~
< .@JA ~ 2 o
N O I Re N 4
Bl o % In N
= 0 5 e i
2o =2 1 %o R o 4o
i ,mu T o
T o % 7o 5 7 F
£ < ob 1 B Ho
. <=
—_—
u 53

- 19 -



= 3o ~ o
m o ™ oo
— K
e @% 1
KT =
wm 7o =
A
< 9 = -
= T E
- B £ W
T
5 ) ™~
L N =
JE N w oo
= ~
—~ ME = \OI m _.AO \_..WO
z 2 e 2R
< 7 W T o #o B
0
mﬂa ,W._ ok v A = ol
- ]ﬂ (==
—~ N Bk gt oo o o n_ﬁu Al
B el S ™
W ) W = H o N 4 =
oM 0 2o BN W
G XX 5T ® & w
'~ o#m m — Nd ®° oy MJIM_ (=} =
N 3 X - o oo = oy
4T e oo b T E T
o B R L g T HS mi
@ owom T ¥ N 2M %
5 O v _ o T < 2 B w g o
EL I EE N T Fip Bl
O < %O N o< _ﬁ._ﬂ WO o ﬂ m,ﬁ )
SR S B R o Bo oy o 2
L L B B S = ¥ 5 ol B o
T RO Re R0 N xo =T o KO 0O Mo
do Mo oW om o do HOT o ® o0
o =R Se w B d e W N AR

oy

R ERCE
S D AR

AT %4 5100km FolA 15% ©]7F(765km) ©]
- 20 -

T

s

b3

ha

\

o] o (11704 6,588 m)
epAlol =g o)

o

SRX
= ARdel M R A ddA T Ve 5 AR A 9 dAdistel &8

]

[



V. AHFY AE

1. @724 3 B F4AF

7k 1A A

HE ATUHE AFAIE S FH EAA =
E——'E =dlst AISAIR  SHA
ol MA 7| 7 P ST
LAt O E-Ei —|EhEM- HE FZOHRA Tt
Ao Tee -e° O EdEXNaEHE7|(102])
s MY
O AHF AZHFEA|IAH(O0|32E, Dada
3%} O HE=-ug AAE AZ8/8s BI7P|s Recorder &) (52|)
i O USEHAAHCOIESEA, £E4, Dada
Recorder ) (53|)W
O FSFEAN2EIESEA, £=7, Dada
A%} O AlgA|STzE siAd™ 2o 2|5t | Recorder &) (52))
25 s 7t O AHE AZHFEA|IAH(O0|32E, Dada
Recorder £) (53))
O #xePdd HI7IEH|(88, el 715k
ZH ) (102])
O AH8d E7HEH, A 3 XN 7k
5xt O i X X H=7Z= AgAST | 85 & 22 573) Ogl)
45 &7 O USEHHAAHCOIESEA, £&E4, Dada
Recorder £) (53))
O Y ASEPYAA-(OO|A2E, Dada
Recorder ) (53])

Lk 2415 A

He AFLLEE ATAE R TH FA=
O SHS-ZAH@Y) MZAAY L | O ZAZ|(LYoA), G-
2%}
MES XA Ol =74215l2 ZEXIE EfA
O 1S o X 3—||_9|' O/ Lo O Al‘% Ao_i_(gg_ljl %_ngol_tll
HEX| 7HI:II- ] /
= O =
O QIBYHAIE7|(203]
3K O BXIZ2 M= 2 M|ZAA|AE JHEE
H] O sES-2AE@E HBNAY AL | T LD Soas

_2‘|_




= o
I [@\]
K0
Mo - K
< =0 KIr
= — N
m mo el oK Ly
= K K0 T ol =
o o 1 2o |22
~ I o | RS ~
o KO | 3n R0 o o=
o KO = = 3 o o
e +A . no jol = R =
=K | .= =5
N .Mo — o m_._._ w | NS
Bl o= [=— of] 30 ™
TN H | o KO- o] =
1 IO = R e S B S
Ruol N0 | T ozo |HOrn g K ©0
U A e e
RO T <F | <r Al %0 vy £ KO M
olE M| m X T ¥ ol E
©
OO O] OO|0O0OE OO0
<0 <k oK Ho oK
iy ho
w o 0 =< il
ooE | < B <
Ke [ 23 4
orom (X om A X
oo |TT N <| N
T 0 Jjo a Jjo
ol mo <0 K1 o X0
R | H xo rt A xo
Ko | ™ T 3l K T 3l
oK vn T X0 o Y
1 P N TN RO wd
%0 =fo x| N X0 N
Kl D= Mo o or - or or
750 m_”_ B0 NO| RO KO ! rO KO
T M| ooroor = oroor
O O O O O
=3 =3
<t LN

TF. 3415324

|
0
Z1
ar |
-
ol | = —
ET K0 .u.m_ —_
Bl KO D
T | a1 |31 RO B
%0 N | ol 10 ~
oK Hw _.__o @ —~ _|__”_ .@
e e P < == <
al TN wmEIN p
W oo ko g RNE Splmn
T WS — Kojmo KOS — Ko
[u] -|=p 10 —-n e
?K%m#@u_@uomr.@u_
8l _Uﬂl ol < HIN _joI < H
qu oK [RO M L)< fR0 I L
xaoo__u_mnmer__u_ﬂ
O nfo O O OO OO0 O O
~
=0
% o | o | o
- 0 X X
_|T [N ™~
Bl & = Jo o
= el 0 0
K K K K
- - N -
H W W
o= o= o= o=
O O O O
Wl & K K K
! N ™M <t LN

2. 19 A ¥

7F. 1A A

A1 A1 A1
S IR R

E E| E|

Kq K Ki

ol B o o
— [ [} [
T = ol | = o |
o1 KH = KK = KK
oo ~ 2|~ PR
wlm T T T
ol © o oY
ol ol ol

= = =

5! 5! 5!

u0 L0 Lo

5 5 5

ol of ol

T T IR

ol ol ol

e uF  |uF

mr mr mr

H od od od
| o Ko [0
H H |UH

m m |

vy X K

— (@\] o

O o |0

_22_



Az Az
G+ |4k
E E
K4 Kq
r or
U
Ll
80 ] 8K @
— J—" _ &~
.. o, 0 -
T G
ol ol
= =
™ ™
0 110
o ©
o ol
= =
ol ol
e -
mr mr
ol 64
Ko Ko
LH
= =
&K
O @)

L 241 5-2A|

i 1 iz i i
S I U S I S I~
E| E| E| E| E|
Kq K KA Kq K
ol o o o o
—_— [} [} [} [} [}
T = = gl S =S e = o
R I R I TR
uH| ~ 80 |~ 80| ] 80| < B0 X omo
_ o | _ S| _R|_N| o
mrf /@ - [ o . [ o -
ol © o G X G
od od od od od
= = = = =
™ & & ™ &
{10 {10 110 {0 {10
s 5 5 s 5
forl of | o ol forl
S =~ S < S
ol ol ol ol ol
Wk uF | Wk e wk
ar mwro|ooEr ar ar
u al ol | al ol ol
o Ko | Ko Ko Ko
H H o H H
! ! | d |
>y K K K K
— [@\] o < LN
O O @) @) O

CF. 3A1 5 3hA)

iz iz i i i
o s s
E E B E E
K K Ki Ki K
vt I <N I N S <)
— [} [} [} [} [
| = ol | = ol | = ol | = ol | = =
ol Ko R S By BT
HNg NalDg D N E
T T T N T T o
ol o = = =
ol ol od od ol
= = = = =
™ = ™= ™= ™
{10 {10 70 10 10
3 5 T ) T
o o or o o
=~ S < =~ =~
ol ol ol ol ol
- k- - - k-
mr mr mr mr mr
wl o ol ol ol ol
m Ko Ko ) Ko Ko
H H H n H
l ! d | m
" K " " =3
— (@\] (e8] < LN
O O O O O

_23_



3. A7TH FUA

+
o2
s
P

azm | ORI F | anwsy | FTANE A

148 624,154 790,000 97,923 30,000 1,542,077

1ktH = 2M| 5 237,773 270,000 82,227 30,000 620,000
3IqE 297,216 610,000 102,784 30,000 1,040,000

17%%5 1,159,142 1,670,000 282,934 90,000 3,202,076
148 802,483 220,000 97,923 30,000 1,150,406

2XpE = 20| 5 416,102 360,000 82,227 30,000 888,329
3M1E 386,381 400,000 102,784 30,000 919,165

Z%‘%F 1,604,966 980,000 282,934 90,000 2,957,900
1M 505,267 100,000 97,923 30,000 733,190

Xt 20| 5 802,483 957,000 82,227 30,000 1,871,710
3ME 743,040 2,680,000 102,784 30,000 3,555,824

3%%5 2,050,790 3,737,000 282,934 90,000 6,160,724
148 475,546 950,000 97,923 30,000 1,553,469

AXtA = 2M| 5 624,154 550,000 82,227 30,000 1,286,381
348 534,989 2,650,000 102,784 30,000 3,317,773

4%%5 1,634,688 4,150,000 282,934 90,000 6,157,622
148 96,595 450,000 470,000 30,000 1,046,595

SAtEE 20| 5 111,456 200,000 390,000 30,000 731,456
3ME 92,880 250,000 510,000 30,000 882,880

5%%5 300,931 900,000 1,370,000 90,000 2,660,931
SA 6,750,518 11,437,000 2,501,736 450,000 21,139,254

_24_




5

Ql
=

HrEer oz

=

AETZE 7

T

SEf
HY7l=e R 7=

=
=

u]]

E M
o
Qsl

—/

A = 7
ol

W, Ezn)d #HIdF3}

2=
=

Off A

o

—

=

7]

| REX

3N A
E CHA

4

]

WF(F

&
537}
V|
(=}

=

A
A R AAY dAFE AP A=TE A

EgAl)

2 XM

3
o

=
o

=]}

A, 2|8 Af

M
=

s

M

QATFALY A ALLTA
A4S

VI,
1.

KO o T - N M U0 = Kk Ko ™ ms &
0 < o K <0 _ ERT) 1
o mO i ho 5 = oot Wo op ™
_A_.o &r N o3 = iT= My ok m._.m _|_._ Ko = _._._l_
- %o oF o = - _ m = 2 92
oF H = = O oK & » o ol
[Ny ol Rr R = <| N~ oo T = =
B o o Eswm Ko 7 9=
T o o= o = Koy W% op N
K0 ~ or < oll . g Mot® I -
ol ot mpu x_uwnm T mo_n_unﬂ -
= _ H = = gl
T [ %. ﬂmﬁao_nmmmo.%m_ﬂuo_u oK
= < O g & otio = 2 op Pa=) = =
. H < o K _trs___.rurpe._ K &
igs = Usd " =mE BB o Ko
J_A|I_.A W_._._m_hﬁo_ea ﬂur_u.__AlXﬁ_Mo —
g et m_m 5 W = Kk 81 T ot RO gy WO 4 m_u_mu
z0 M T0 oir Mo@nﬁllo_._A o = T 1y M yy oo =r
K oo = e Toag Wzl Wde o
< Ky M g S 00 o TR U ol
.=1_._Hx._ N o= _AMH__.limw_Ln_i.._Almamm_nmx o ol
AT — H =D OFRIZ 5 « Roob __ X
e WAL oS d g o
= - Nl i T R < I~ S = N
+oumw|ﬂ A__n_._ko.._ﬁ_m_\toﬂ_nu_umuur._n.Ato_A ) o 9 -
g 2 K o = o w0 20 ol = = n ok omp o of
R0 T o K ogy p KOO XK gy g BKIE S Kl
gk, UgxsPHoamgmTIzopgal®  HH
Wl = gp N T 00U ol KR N K WM o) H B oo wo op ™
Uww ~ g = g B U OF T B of <k ou ok %0 <| B of of M <] o
G MH WE e o o o ° o °
NHHOE 3 & o
sEE A
ﬁo_._._/luohmlamy
Koo ol bR
O_Eﬂxi_u_.(;ﬂ_wm
o o B |3
N D

FEi=tof

X
o

_25_

o =7 R&DQY AES Sot0 A= S nEFEA Al

o Mt EF
O Wl 7ls/ie s

&

5

o 7|<




E UL

=]}

2 A=

2ol40] 2Lt ofof Chst A

o] ct2n

=
£ £4

I 7HK|

—

-

e 2z 7
O.

—

—

__I_I.

o 1Bt I|E
=13

— T - I R = IR E M#_u.)\m H  oF
7L_OAIH_ - - =< T H I+ =) 5 =0 N
o N Al st R B3 1 T M g B H =~ 5]
L w4 om0 o SR R
q 2o <k w0, A me =t 3

ob s i e LRI 1 R =1 i L L A S
WA SopD Wl B Bl < g o oA

Rel -2 L S E L H 5

[ R E 33 O o o Kl ol 1 KO ' I
o= o - T EHm_ﬂ_ H%u@% Ex

m H = [ 50~ T O = O -4 o
or W 100 o ™ T = < y 0 = 1|
ol n KO = - M1 = 1o IH L =
TR, §EBm E¥ Lo TE= it 3 A =
L E ol R oRlg Mo OF B =3 oy T
DI I T KooFW  F_ T g = B
= N md K oo & — 70 oF uo_ = Il = m o3 ok
DN = or S m wQ_o ol N b
gr & 02 2 g o - =~ 10 = o ) oo =) <k RO
KO W s %0 g0 N ™D Hgcd_ ol T
mwmomM e N g Wy o oK o = 0 RO Fu g

. ™ SoFTrmn Tg SO ol %0 RE T g

E! <F o - K{o KO (] < TT O = ME|
ofr D) T o B O R EKE WwE TR ok h
R N . L TN TR [ ) 1S s =g 3
S Kl | T T o = o oF o H uu KO Lo o m._ < 70 o o -
mo of TN O : — oW oo 3
U o S ST A ]
= ~N o o< S o I+ K O |rI.IL|
B% JwoPRAlaE Bokw wg ST
_._._mno_l_u %A_HO.OMWWFE_AOO_E.._AI&_|E = Oo__._.__tur:_o
] =< EX ol = o8 = = oF E o 1o
oF = = <P R RO & R TsR rt oo w0 o =
— T N I_”_H_.__L_._I_.Al - E+oo|_._._o_|_.__l_m_
=T E_ ~ L P x4 kY = < < 4 gl = & ﬂ =0
ol gy D =T = A e = e S
o Mp TFZZ TN EN L DR % = X
<0 0 M= s 70 = { B0 B ol o
— ERPUE =7 oy - o.__._._mvn_._._+o+o|_|/r
E oK P OTuagﬁﬂ_._ﬁo_ﬂ_anLW = I ok 5 =T T Bl
0 & .r.%.o._bo_._|._||mﬁ_._._ﬂox3mMﬂ+u%u7n0_JI| _._._._u_|
Bl oF X0 ©0 T R o o o
o o le) O o © O

Z|0, o

.|

3

=
of 2 ArZoIM ZHES FEY e

=1

—

RCHSIALR O] CHAHI17HA 6,588 m) 0
o SRX SEfA|O} HEES CHH|SH SR ELM 5100 km ZO|A 15%
T = —

o

7
]

__I.L

3

o

=
- 26 -

0|AH(765 km)O|




K

=7tofl A Of

oro
LS —

sfi 2

O

o

W20 XME[E2=2 L&H5HA 2
A E= HE=AIL"Ol 7N

=
=

A7 BES. MEtA Of

N
(=]

ol -
A

AL
e

b

-
o
=

f

3
el +==0] 7|ch

CH

b

PN
o

ol

(o]
=
oF

I
=i -

O_I_
- ©

LS

3. A7 &

O 1M F2bA -

izt Ul 7Is7lE A 8

o

Ol X

=

X
ZHCH 3

- 2

FHE A, 2

-
o
—

SEE ]
2

&t
o

=
o

L

0

7
il

X

7

}

g ol & EAYIE e

- '_I'L"EI 7{[", ol

godeE H8 24

Sci DY

Jod
B
mujny

-

<0
oK

X0
w|r

Kl

o

~
0
mr
s 00
= B
w
~ U
o E
| I N
mo 1o
n
0 =
o
> o
fu <0
o
1o
H T
T
<0 %
70
ER
<0 mE
LH 30
S

10

B7ls NE

47}

M IE
o o

O} &
L- O

- K=

4 B

KF
o HE-nE A" AZ5/Ms HoE VN

<[0

ol
N

<lo
oK

- HE-m

=

7
A

- HE-UFE ALE =N TS ME HARS O

-,

ofl

ol
Ik

-

~NO

o Y& I mF AMEfEI} HAZ|AE U B

7t Hl3g|AE

|
=]

E
Moil cthet b 71E

=1 VN
© o

E

il

_27_



- Al g7t

i

<lo

ol

&

<lo

= KO

o

._O._ -

X0 o EL g 5

ron K i w7

o ofl ra <0

% — 5o <F -

gH] H__._ 4|O o

Ki- . oy Z0 [ od —

of o N < K an Zr ol X0

o ol g0 dogr O ® 2w &

= 1o | X0 go oK < &0 - g = <

oz W h @ X Brogg T o X .

N K ._.._.A KO = u g — OF 170 od

%o no N Zl oo zu X & Kr = X 10

-~ - — fd oo <U 2L ] = < ;]

< K = it < = 70 _ H_._ =
o F oo g™k olgr , ®m W & 1
S U e Bl A N0 K
oo ki BENE G4 @odgdo &R o0
_n_._A A_ o__”_ — = K ._A_.O = m._A o = |rO w0 .A_I = O 70 _AL L|L _u_._A |rﬂ ml

T4 N O i o B L C
__Iototo — WW%W%N%%tmom_moo_._%m_ xﬂﬂmomxz.zlo.ku
CHE OE MWW W cman KN g S R T <
TR e drmKkm T ERT IR0 T T X A
ol H A = U 20 @0 2u o3 oml < < MO Mo P %Y MO MO Rl mp KX KO MO <X KH
= 21 2 < < KU ol 0 3 2l £ oH 10
: ' _H_ le) I o 1 o I I

A

3

Ag

A

_28_

Mo M=tz

D1E AETE OME BAHE(

)

- hWEEAL 7= E2A, SMEA

- HE-m
o HE=FZE ME

- B

PE Y
o ETE Al2E 8

O 3 M-S IHA|




- HETEAILE AR MH
- 2U dsAlE AE

Wﬂmm e
WO~ K =
qo =r mﬂe mﬁM
Es Wl Wy
I._A_O__/ = O
of JJRT = o0
He__“_IquMﬂ 5_%
= T =
o = DN+
{i on 1 T
~ = U 0 &
Sl E X
Rl LS ur 2
g Ko
W =g
g < w2 o
|_._._|m _._._OH_I
o"n_xxt_:__: .m_H__'
u_.__._nMﬂﬂM._o:Ao
2 = wi of WH
10 Al
KO Moo < ok &3
K X0 aox._o_mtﬂ 3
s g K o TRE
= T T ﬂl_/ N
K N 0T RE gy g 0TI g™
N MH_O“__AﬂLN__/urur E._Al_ _/l.A_Q_O
oo = = do KK gt <M ogr D
or I XN e & fp oK Ul
00 10 < gy << Ko, 30 R0 EWS S
BBy Mg ogm mgHENNMAR
< < 20 Jo Jo T RO X O RU B HO U T S HNE I
S .MOMO%%%AO%WMm%MHMLOE_E&&
__o __o 1 1 1 1 m.ODO o
o
N
|
= &
= =
BN
< |O

A

EM AL

o
7t M3

FSH
=

=
H
=)

7t7b 07t 27&= ot

0z A

=
=

_I

—
=

=

X

s2 HAXMo=z metstn o
- 29 -

7|

EZ ofo] 970l LfuE =03
o A7l Hge T EI|Tol WEHoE
of He o

=

u]|




| = = ofru
LII-I —A
| = o = H o k00 oK 1o
. =5 H K ol 7o = <] ™ 7o oF Pa
| —_ = = ™~ =0 o = - —_
il o M w0 S _ML_ Wo _Wu_ ofo & o — M_ﬂ H _ i <8 oo H _A,
< o E n MWz g g ARy R I - ofd
o__._._ |(_h_._._o _.“__._._“_ < g Elﬁ._o ||_M_ T < o] 160 Kb - LI.A Hn_vo o
D ED Ew® g ok < Armww oYy e L
2wl em @ AW B W HE T 2 ¥ T _ Z
T g DS TR O Wy & 5or R O B
= H K 00 | N Ko, N = 1o ofl <l = = T o=
o Jl = U L Rr - K
oo T % Yo= o W ™ -3 X < KR
DI R RN DKM ET @ =z
B ===z T T 8 e =TI gr zu Ul <)
= P = 10 T o MW ogn < =< <lo T H o XU 2 ENi=a
= 1ol o 1 n H ] = Ki <
KO Hoopof g B IF oo oo o S5 <0 o = = _ w zo
m_= Hmﬂ_uaﬂmwﬁ Ax._ur_ummﬂﬂ%[oneo_ = ) @_*.A_.u_ SR AT
GO L Y wy %0 o_ewo__ w ® S F R 30 o0 mﬁ_vﬁ_ = ﬁAI_WE
N w o TF o= 01 oo 0 KD o 7 — _ oo B o 1t =
1! | Jo < W 80 — Kl = K1 Ho o < 1 = oF KO N K| ©
0o ﬁ__o%%zm:_oare%lmfﬂ,rnx# o TR =
3 = = or I | < U oM R - E . =0 10 2
ol LH .IM K LH Mo o3 _ﬁAm J - 4 H 50 o T o o X0 ol " ”__._.O |_.__.._O = o o H T 0%
L T = H Ty 0 w0 &40 Q” oo RO = —
un = X E_EﬁAATmﬂTIE <z ihrEEgy B @ ~o NG
S . B I =Y NV R0
. @mmonom_r_a_uﬁ_o__g_wwo_em._ﬁm&e_eﬁﬁm = T R P
T < vy = N i S - ] vl <
L &lwA_'_/en_AmaoWa_/A_lHE._mW < S &l AU E
= 5 o T = <l iﬂ...oﬂ_._l 03 o2 = ki Iy — O i = X nd
T oF 1O [N, aon O O] & =J OI — o=y ol & | ® 5
— T 3= %0 — Lo il g T ~ ul o o- - o] K
il %xM%@%MWﬁA@a¢m3@%m5 Eprw EgpoHogK
~ ﬂﬂ.mom_w.x_hﬁ.ﬁozoﬁzommﬁl%zo_ﬂzzo,mM L_Admlem._w_w mﬂﬂﬁoﬁﬂﬁ_iﬁ
. = — - < . — = — T I__/ . FO___._._Ha
= T Lo | N — = < 70 < od X X0 r MmO 81 K0 =— 1l e
3 mom_mwm_lafo___o_eu_uﬂéﬂmwﬂﬁﬂo_:lmﬁﬂ%%w_. uﬂ_.iummm_uwﬁ%aﬂa_
i T EELEDRTNPERdRuERR S o o
g O g o ° °
.AM o o) O O
(@\] o o O
O

- 30 -




ol . —
= ﬂ:l ol o < M X <F W=
R Pl T Wz el ool —
51 E R of i S a2 g ~ = I mom T EW FD
M- L THW THE g y B
e W= m o oKES TN — ay IT =2 5y
T g Hx@T B < 30 05 T =
or 0o PRSI RO T~ XD
= =~ - < L Tl = < r 4 1o ol S K
ol [ _.__|ﬁ|/x_.T.A_._/v AE N = Mo 4 7_oa+ﬂo EOW¢
= i |y <8R . = — 2 = H o RS o
o Ho 3 KO U RTE =8 R~ ® == TH5p
oo K TPV mRd BLY RN o
o Wk @_r__%ga_u_gg%? m=<n T E I o
B B ﬂo.%___o_ex_.i_.rml___%rl < 5 i o__.r_A B o B s F
< moo_e oF &.anmo_wwo_eﬂ mxﬂo.Hl mauoem ST Lz
o T olrE D #; o MED @XM a1 N0 K
- WM_4LL.OEEQH% hW T m ope NN
ot 3l oo K I < = R N
x o Ene KLy o Ko o 0 0 o8 S & fr & @ ™z
4 2= I = O 0| =i H <0 =< A ! <0 2 o <~ M _._.__|_..AI
o aC IR N A e TEDT 2 = K A o < 5
nﬂim_ﬁh %W#HM&%%&E@%W% fo 3t 3 VI M EBH%_
T oo ST EMEWHHTEHOD_.Hﬂ%mW, T3 %f%% W%Em_
515 R ognxo_nn_ﬁmﬁwf:m.___wﬁ.ym @2% 2 8= S
= 5 z HoK 3 < . g = % -
|A._A_”__|_I_u._A ._OH_MMW._AHB.AO._A_IuAlDL._LOI._ﬂﬂlJl = _._.__u_._ A_I.AO._O+_|._AI IED._A._IO._._IO._
B R R - T = o o ol oll
o o Wk | MJJS?W%JEM%EAE RSN = 3 T T T
g wr Hildme R WOE_%MH;_E% T T T
81 M 2u S A T s ool o ) = <l = W KO < KO KO
_A_/7ﬂx_._|m.._|_.__._l._umﬁ._o__.__.”H_._AEm._Ann.AI77OMWMnJN._|.”_”_|_|H _WH_T._AA._._um_“_OM W_._._o_._._o.__.mo.__.mo
o o H o3 o o X < W._H_Ao.klm_”__._._o:lw < <+ THH“_EEE
0 N RRF <R in 20 %0 0 %
5 2B o OB I+ <0 <0
° o T S
o) —~ 0OF oF oF ok
ﬂ 0o o o o o
=
3 nf o
N w £y
0 o)
O " 3
Mo |od Mo
W N
w |O

- 31 -

O 2M|F kA




O 3MFbA -

6. 7ZIaz & s5ay

o J|tH&at

- A

iof

ojel MAH=z 54

Yo|g

H

of 3A A

At
(=]

<

=13e)
roin

4| Mg ot kg HE o

<
o

=
HEo, 10 w2t RX24H 24

Kd

K
od
oK

~
Klo

o
mr

==
N

<

- HEEe =70 RS

£ sinte w2

-

]
Ko 4r

ko

)

!

3
2!

100

Yok, oo et

300
X0
Kl
m
ol
od
Kk
oK

=X

N

<l0

|'d M) Kkt

]

Ho

(7ol orHy U

e

—_—

o

K

_32_



(59)

0 2017. 1 ~ 2017. 121270 &)

~ 2021.12

AL7|Zt 20171

- I A7(ZE

=
[<)

O

: 200212l O|Ly

X AN

EE JF odARgol ek =3

o

olo
o3

_/IK_
x Ao T

il

=7t

RS

EUHH S MAlSHOF otH, o

b A

e
o
—

8. 7] €

Eix

Al QrEER o]

]:‘]l.lf.

AN AlF A Fol

e

A

=0

o
JJJ

AE3E GaA

A7z

o

ol

NI

)

4 5l AA7]

9]

o]
=

Faggel A el

e skt

)

Tk He

7]

TNEEA A A ALAlS

A=Y
T

)

=

1l 4]
!

2] 3]
Zhod

PRSE-BEES

iA1=

9|

_33_



—

K

mr

U

K

=]

18 7l=2f "o

12
12
15
- 32

2% 22l
18 2 el

;jEJuuuuuuuuuuuuuu“““““““““““““““““““““““““““

gl X
=

st
o

54

28 =2l A

100

LHo

o

)
1]

T

=
el

40

59
60

w:mo
EE
<0
H
ok
H
Il
ol

ofl

61
- 63

72 U AT

r
I
7ol

klo

68
- 68

S

M3 AN LA T

68
69
72
94
95
99
102

o|2H

=
—

2™ J|Eodo|

S O IHEFIIA| AL oo

=

M

=
Txl_

=]
=

42 HNFOHE FUE

KF

T

?_

104



105
105
-+ 110
- 117

A4 XHa

@

ol
-
i

od
K

@

118
118

17<E-I ji_[.)(-”x-” ot R‘_r"kl

138

10!

Ho

-

100
Bl

2. 2015

_35_



AtE ot

—

—

0K Ofl A

o

=

_I
0l

o

—

—

A

s dotn AUCEH Mty

e Z5}

F

.
o
—

2| Al
olgmme o|8s}0]

=

M1y 7l=2 8ol 8! ER
=4

7h. Oz Zolat 2f2 ZO[7} 200m 0| HH3}
H 522 200 m O|4

11 7|=9| ™9

14 71&E9 A<

goaoﬁmum_x_._nq_ i o KO ol T S I ok of
MO ol =3 < o ~ 70
[T R 1 o
m_ﬂ x_._.._Aumnmu 20 Kl ou_ﬁ _ Hoon ™ o
o - T Era ol & . Z =
T Moo Ao 5 o< = = M o 2 K
- _AO —_ |.AH| _H_L _I_|_
F_E_/D.__A.E Mo_l_Ll OA._.__.._I_AA K- = .
._omn.ﬂ_lm_._._._ _|_._|uJH _M_.Aoo» W_._n T nd
ol = «o 0 © u - K K
Ba Ok ulo <o RES i W 2o
10 &7 o T 5 N 5= O G 0l
N |_Ao__E o KO W or U Ko o1
< o . o M e T H T © &
an =% - = _ Ly
7oA o RO OF S s W o Ao
o5 2B w o | D<kan o -
[._J0|+o|L|L|. R g o o 5o = ol N _._.__._m_u
AN RN R QM T 2 = <o 0|
=5 K 4r Kk = 53 N KO 14 - oF o3
(613 —_ Ly — [e) /m — = o] <
o 7 F F W © = ol M > =T
Mo - M3 K WO T ol k0 Rl
HopWwuw oo wmdz wrol o B TR
_RRET . =R TRNT == o X
o Vg .mMT 2o T— 2 S =0 3l
= = = = o3 KV & <0 ol 3
On__l_ _|_|_|O _— = = _._._._O ey . H__._._l
of _ W& m 522 o sy, M = Hd
ol %0 ~ ™™ X TR I - -
_A_|_._._.__A|m_._ﬂo”_:o“_ HE_mem_m .Armw_. < © ol ~
o = R ol 0 o? H RO LY o T
= . o g0 =M= HHGg &K o <F
A 70 M lH £ s = o
XS R sk R a 3
HMNU=s T UWe<d 23 = K
= 0 & =Rl o ok & = N = of
?.&u@a.ﬁoe.__._._ L__Zw__o_._ fu.__ﬂ_ Ea::o__.u o
W o7 Moo_a = - w0 o N ' X o3 T M
sz P m widfs Towm oot oo
op KOO L E %w%ﬂ oem_umo o = M o%
WET 2y NIy HodH TE" o
me o o EH @ BRSO T W
OF RI X0 & M or Bl RO T T ERRE (Tl KO T B K K
T T AT o

te 2l

-
o

N

4

HHE7F 2ejiE|o] HES L=t

A
=

_I

—

bSO mhEtd Hx CHelBZ™H
7

o
—

st 712

LS
Ql
=

S
=

CHedl

Xt
(=]

3

=2
o

i

I

o

TS XMotet Xt
A

HE O2tN 2



= wEh)of

I

il
A/

OH

=5 JiEstr| flet MEls2 Fel.

(o]
PN

B

12 7|ls= FAA

o)
Jlo

e ol 3 EAVIE HE

n

~

<

D
ETUON
= =Y
<l RO
~N K
— Ao
7 -~
m0 70
0 K
%o od
o) o
a0
KT <
W K
%0 &O
Ho ol
H K
% T
H nio
o o

=/s M7 E e

INES-TPN
- HE 2 DY Y

3

0

=4

Bt M2z
¢
o

- AEAS T HE-

o

i

z A=

Lt 7]

- SHS-YAH(@Y) HZAAY T

A A H=TZ AHAS

Xt
(]

i

7

| =T HE

AlSH A
Lo

Ch 71Z H=7Z UNE Z2HEHERE) M

- HETE 24

- HETE M

-

ol

11
Ho

xd

10
OH



MAXO|IL 28Xz Jj&}Y|

u._._

ol & A7

b

I

10|

oIE

3) =Lh-2f Hl=-ug

)

[ o o| A

2F O
o —

He-

=
—

=240
4 2o B

AR Z=AREY

CHey

=13
S

Khu

e £

<0

10

3

0

A= 7N

& A

@) 7|2 HETZ N8 ZAHG(REN) LH|

Z
O

(2) Test Bed M7 7|2 A E7LE XAl

HIAl

ml
<

K4

K-

(4) Test Bed

2 Fottfo] Zo|2 LN, ol 2| &

2ol Z0|7} 200m O]




o of

=
S

=g el 2

F

-
[
—

M 2l
ui

o
a

=

=

o]

Al

100m ¥

=i

o]

Al

=

Lo 2=0| 9

N
(=]

¢ g o B ZH W
s o = = o M ]
X0 <0 o o
. b i
E] . H = I o B
% = T+ — =W
& - ™ =
- = T Y & M
5 OH oll K W5
W< 37 e = <k w2
o K = u P ._O _u._.A _H_L
~X Tl _ o7 ol
7 o % o cxd
- 0 N, a o E
oll Kir ol X g7 Bl
= vl =1 o NoEF
B < T %0 R
, N = o o s KX
= o o & N ST
= o ol KN e
= o0 T R
S - ol W Q
© - ol o = 5 o
S = = oll gn ot X
> = o 2 of .o_.m_vlml
X =z e w5
N o KD Kz
i) m._.L <0 K RO ERNE]
< A 20 ol =3¢
5 O._L <20 =~ (@]
v _._._O .AO ~ _|_|_ _._._o
< H  m melE ey s "R
- ol > o) > P
<P & E W g
w o] PENCIEN ~ & Y
m H__I H__l =0 ._Im.H S An_
|- = s . X = d
o XU e 2 MK o 5 i
i 5= K0 20 of
L = auﬁ_u - 5
ol + ERGII) o ® °
= < m_ﬂ _ T L]
Tso °OFK oKD
ol G W 2o oF T T
NS o o IH
3 =

1=}

=

o

Fe OPMMO| AMBtED Yz KX|E2|H| 7}

]



PAFRIO Alget

(=]

et

ol
—

P ET Pl

QlX
=20

Z0[A

4oz HIF= JEfZ

ol

E10 QUX| BEL.

g

!

e
o
[

5

7t He o T

P oAM=

2

wol L& ofof LY

wZFoAQ

u]]
=x

Jo

24

Eg =gl

H
oS

| REE A
ok J2iLt of2iet ot

-
o
—

|0 OF

oro] Bl Etiztvr

=
S

o
Ljo

stch.

| O OF

M

| HZ0l

1=N¢]
S —

A M=

gX

Kfo

==

1) FEdugol HLZo=t At

(2004)

= e

ko o

At

2l
QI O|A 7|E/M2ANY, 1E5EE H=7s EMY § Sot0 A=

(?b =7t R&D

a|

E:

b

ol

-

<0

[
[oR;

P

=

of tisiMes AE #He X

(Lh 324t 7[E&

x

et SEEY Yl



Ch FEdnFoM L

oA 232 7&K

w

= Yz

et 7|

H7) st ofof Cf

7t71sel =

e
o

SEEE

| =28 MEZt W2 E[A2Lt Of

AU HT2E YN HSEO

X

2%

A
o

3

“h &=

7

frars
=

Ho| A

}

7

=,

7 A7toAM

tLt oo Chet

o
[e)

|
=

S E]

ujo

T

(Eh

| Zt=LAEX]>



pal
ol
A

oIr

Eh 7I& F=d DF0A AEED

o
A2l
153

=2
[S)

CHA

z
u -
il
| |

(=L R
s
= Ej 4l
1 7|E}

—

—

| 7HZ0ol 27&[u
2020
187

FlBAM
=2 o3

=

=

o

el

HH O
= =
13

w2k E 26712 8,920m
2019

F

A
o

Hmzko|l 17.5%(143 7|& 5297{A)E

2018
12

oKX HE < 773,151

2017
16

2672 3,420m, 200mO

=
o

2016
15

S-S fI5t0] ME22 HMEF2=2 LM7F 27 & 0, O

AN SRS =,

- 100m~200m 1 Zf
HE
25074 2~

=
[<)

i

o

147,731
128,190
101,267
64,394
62,718

3,867
3,271
2,522

1,607
1,565

33
28

43

32
33

lll
X

Xl

=
I




44,367
27,922
129,049

691
3,448

1,655

33
41

7| Ef

1| dwEey

A EEE LR NN KN
HZHLS>

=

FA

ELalEue

- M

=1
SIRER

ULl

A >

x

S

o X T H oS R K X o) k1 © & WH
TH L % T RO ol . — . .. =< ol
PEREEN Lugmsg® .
&M KR n 0 D MTowm o a3y
REOU T 36 Bl o o ool 0 Ko T _ @ mD B TRl
BIK oo T of > o o T W Bl fy 0
iy KMol — o =
- R TR R "
g moagp_~ WHowmwa S W
o8 N K <d & <0 KO o = =
T ® _ 35 1o K. <l W g o 8 2
W& S angogr N o™ o : )
_ o2 ol oo i e A T - i
O_u___AO.__._..__._|m.|_I|_._A.ﬂ| O._;+OL_._|_O_M._ﬂ u —..
ROl ol B O st < M Ry R =
DEThmog Doagidte =

m = oo 2 N R mo oo ml Y |
T HS . Sk R Aoz | & -
T RO S g H T K = -
TrEum S = _ o) W o= 2 z it
WMy EIT s AT oY
Ho mr = H ® 9 & ol oI_Hm.ﬂol_ . )
Ropoko oo o=  =w0m B __ T3 ;e
0 S K oa mmomHS Y §ooss,
LUl il o KO o1y =4 <0 fir = O <O £ Bags
K ol — I_A._oo u s 5 - Fabs
.Q. _A._o o__A Ox_._|.@| oll K .._A.o momr _._._ﬂ_._._._ | A S
ST R TR I o g S £
SO E T opm g HERG DK oo |
ﬁMoaonoxglw S0 W g koD g 5
O omotslor . Swmn M = F -
U= as X_w_ " @S 2
Sy ™ T == 0T 5 ol gn=p K
gL RTS HeAnZRES
Nm o =W R K T T
L s - T T R =y ]
0 &1 T S RO Ko of 5% o o K ) TT = [ g 8
oK o3 A0 — ™[ <o R Bt
wo KT g o T s s s i
ni0 A = IF o KO o0 7 of X0 . %0 = _
8 ow 0 HuUr T Hor AN o

aE EnEmRR
LD Bvi b d )
EEE MU =3
SEAMNTERES

- i B

FOaE uw

o R

HypEN



noR T W W 20 1+
il [\l K a = H
il o N
wm oW T35 3 *
oll hul m_ 10 o o N0
e — <1 ..ol _ =
= %._ Ar 4 <o K = H
|_ArO _ __OL 10 H—OI
Kl o . o £
1) . ol 2z H O L
— r — 1o O_._._ N _/_”_
= -r o Hr > -
A 8 In ™ 4
o X E K = = 5
no s g~ g N
Ho ol 8 uy o KO M
Al Ei_ o T ﬂ .AO - -
;A - B S
KA i IR V= w0
L) H 4 53 8 E3 o ™
o oy M F F Z o U
R [N
o ~J %0 e W._ T ERNE ol
= K W 4 o o 0 = B
Koz o S < Bl WOT i
K gl 1) O X Hr NEENER
2 ol I+ s o " oD oV
g g ¥R ST
- Y - _ 110 -
oEog @ TEO g FHRWN
waw = o@puw B Ty d
v 3ooduys 5 0o
- KO = - Pl c - 0 &5 =
ol ol S N =
s smwy 3 = EXE
T ool W e oK H o
RO o R R Ul o 0 A0 KO w0 ol
K T _AI.E. 2y T N ol - o Kl ERR
Ew - oY v
3 ©

- (A=) &



ol

ALE Eh HOiY L3t 7|&y

S A7

L A

=13
=

Al
(=]

e 8t
SNERS]

At
2H

TR 231, Z0|7} 25m O|Lf 2

X o]
= =

A
=

1

tsstd O|OME X]

oM FHe Lo

ol
0
<

1

L

Bl
1ol
oF
ol

Mz QRN 7| MEE Dz

woilA AHESt HE

4

I} &:
- O

I

<0

= /I

P 2 2SS Y=ot
of 7lzol &40 AM o HMetEo|1

15

A

I
iy

=
(L

si2S M=z Ad85t7| I

2

<

2 29

g mP|FAES

HA

759l

7|E

F
o

<

Al
Al

OH

AXZH o5
2 = AFAYOMe] B2t 2

ot 71=

ol X
= O

WM HE=TEE XDTLE | FOHA

b

<0

=N

AETZ2 DNSHY

JNEPN
L-O 71

f

L

ol

29 st
==K

S 8ol Hloty B|E0| 02 X

_'IO_



Mﬂﬂﬂox_e
mlm..__Ar_l.AL D_Aw oF
m.f_._n_oaﬁol_ s = W.r_.ﬂ_ E o
== .FH |O|1 o
KO N u|_| .._mo iTe) m 4 K = T O
T 10 &K 0l = % ° = o
S < of o o o ol oF 2 o
Ko N 0% of X0 o F N
Ko o 4 __.Améo _.A_._m_um_b__ & o "
< < ol = = N
S oo .r_. o g1 W zi x S A
< o o o 1| o M - of AsgEh <
Ho = of S Ly I ol zr Ol N K !
Ho.qm zn o< A._o.__m_u._ K n 70/ OF 3oO ..h._.__.._._
% N — ﬂ_A_. o = % .r,_Aou_ Exe
<0 & W Ay g < Ko RO
H — ol 0 W ol o] K H R Ulo
OL_H_ |1_._.___._._ < — — ._o_o
Ed T J00 RMU = o 5% = 10K
T o X K o = ~NO — il <
H = < ol & _._.______= =l = O = __ Ko
W a7 O S Hogr g aE
H Ho ol = o Bl = = Ko — O
& 20 %o ooy & o Ol lw 2%
ﬂocol+x = K 4y %O 00 N B
= o o K+ NY S = Kk O
.Agm%m — = o = - . Fo Lr..&l
<=3 =d N RN of o o 7O B b=
7._m._.5%+_ xoﬂﬂ o 0 = = i o —
_.A_._v_._._ur__l._.__u _A_.oM__ﬂmH @lﬂmm_m ol o _._._._u_m_._
ﬂ_o q_mu_ |LI ™ (01N =._=.__/_._._ ._b
=] H oW 2 o =< A %0 OF #_iut 1 o &I
i 5% o A IS = Rl R ar ok o i 8 _u
_.__nﬂ._dq.rz, 'S %Jll_n_l .rA_l o
o < -~ oo % S o %0 L, WE
_A_.ﬁiol_m o = 4 THms or ofF N &
&0 = oF o+ uo L R0 M i S K= 4y O oA =
R T E 4 o S L = 2 o
=3O B o < o W 142 o <o
5 3 & 5 o oo LH _._._Lu_t T Ky
) <00 T R oK _ T 7.&.._____5 00 ° RS
3_|._o i’ u K ol Rk ﬂ_._.__u_._l | _|_._A_ mo X K
S 1 IF I+ = < — S m_HI__
S o7 44 - _ _ oM oF @ o3 T K
T o 20 K- 20 T wl ol 4o T o OF
— a Bl ofl i <k _.|__._. [ H ofu
= D Kiu =
3

7
-1 -

o2 7ltg

F

25

b

5 -
(5) iH_ca| Mo AR Fse
el Al S Il M



N2g =<l

1. 29 HE Eof

7b. tiE 22 7oA uSH

of A

=
o

So2 HzEX}

o1l
ol

olo

4

ol

=

ok

ol
Kir

Aol £

oy
101

Ki
=l

of-
104

ojn

Jh HEEE 27

(2015)

Hio}
O -

x|
=k

(1) Bf2H=, 7|y

A KA E

o
=

(7hH 85 R&DX|
(LD =2XHA|

X|), moving target

| &

=
SEd=sA

4

CC
4

= O

) early exit(Z7|=d

|
—

AR %

7| ™M2H2014.7.)

stof CH

Bl

|

i o

{0

fo
ol
KO0

I

s}
2!

ma

L=

2tZ2 SOC 7

2 M2

ol

olo

i

S
b Exte

(Lh (

CEX:

=
S

Xt
(=]

=
X0
ofr

A

_‘|2_



ujo
Ki

KO

-

KO

<
oK

Ml

X

Toill

UIERSEPNE

(3) M|1XH2015~2019)

i
K

—

(

u]

(2014~2018)

=]
2

(5) M3A =7t nS7|=7HEA

)

(1= 73893

=
2|

Safe, Economical Railroad)0 EXtA|

A 2/(2011 ~ 2020_= E 5[ &)

Il

x| =

=
[

|3l A=

=2 o
= T

(Lh O

e
<)

4% Marco Polo programme(Z= 22

gt

Al'S:
=

OH
©
Rl
ojn

1ol

Hu

kfo

ofn
xr
IH

od
Kr
=
K0

Ul

I

14

a

o| X|&kdt

=1
2|

Fo| Hx=ZH =7tR&D &7 A

~
o

7t.

-

jol

Ul

i

K

_13_



o0 T <k

Lh SX =S AOAM 2

~
=

20
S =

zhefH]|

0|81 =X

Lt
[}

| THE X|7|ZH0] 0§ B0

o/

O AN olof ti8e =

22 o, ofeel MEHRE=UE THA =70 &

|
=

CH=t 7[=0

o
o
]
i
~NO
flo
=
LH
X
ujo
_|_._|
Kto
]
7o)
o)
<)
|
73
pd
mju
-
84 o
=<
o o<
s
<4 o
< %
W ~NK
o 7r
K %0

b3
(e}

Op sfQ| ETAl

2 7|t E

o
K
joll

Kl

KO

o

b

2E

&

KO0

o2l Al

_14_



12U 712 A

=]

I-[H

Chell 2=t 7[s2 =WolAM ===

22N UM EEI|E

HH =z

=
(=

x| Gkt

ojn

=
(-

7H 2 S| 0 X} S)

gl

w7 AZF 36,583moO|

B

2 UM Frgdug 437122 M 0|

11744 6,588 m €.

£
o0
N
(@)
o
E %o
LN

5 o5
o0 <d S
= I~
Ll——Hl
O -t
51 0RO
4=
= M 4
_/LlH
g o g
.Fommuto
n n
ERNEE
ol %0 %0
O o o
E E E
o O O
o O O
— — N
%0 %0 RO
ENENE
w0 o o
ENENE!
%0 %0 20
lH H LH

ol
=]

S
o
o
~—

: 100 m~200m

: 200m Ol &t

X
N
N~
N~

1}
<

4

0

E
n

8l

4

0

S|
=

e
(s}
—

TEEZSAL SRR

o

-
o

k=
2|

ud
Ho

o
H o ~
_|.__._._ < ~
[N}
Ko 2
3
o
N | & | @
~ — a
LN
—
(o))
= ™ P
o —l ~
N =
LN
(0]
® |~ | 5
o — ~
N 2
O
~
— © 3
(@] — ~
S 2
[¥p]
O
— N N
o — -
N 5
.
_ G | o
I =
CL = Ou_nn
n <

_15_



4
4
n

2020

2019
2020

2018
2019

2018

2017
2017

EYsA Y wEe| tHEF0] 20200 A0 Z0o|1 o=

17,225
2016

2016

600, 000
500, 000
400, 000
300,000
200, 000
100, 000

—

ol
i

A= HEAl & 50%

S Al
S ™

A
(s

Of
, 3MI R

24

7ts@12704 7Y
=

ol AbEZE
Al 245 Clgto]

¥

f

FG] 30009 9|

s
75%)
H|3} | mSH0] OF 75%ZAHH]

6) = At¥

o

Pl

0o

<
Ho

=)
- 16_

P AFZEOIA A <2l

EAMT

o
T

202

CHetAtRE O] CHAH(L17HA HE 6,588m)

1

=

of



- 17 -

H
| ™ o |
o o S | ©
I o — < o o0 =
Mo Slglz|g| IR T|%|a B WaSI5ISInS
c! S CHE IS N ICHE NS N ICHE O] 0 .Au_.._Oom_m_ll__U_%66756
alagla 22220000m1111H6565
_ 22222000001111%7565
> i 22222mmmoom_m_m_lm
7o [ <0 <0 =0l 20| 20|20 =%0|= = Filo | RIRISIRIRISIR
y | o MR AR AR AR IR Mm%swmsmo
= oF |oF|oOF|OF|OF| O H{WH|WH|WH|LWH umﬂ/_,_ﬂlu_lsrﬂw_.browmwo ) o o
F|oF|oF|oF| oF a4 = o 1,587495557050w& o
= PP I D
70 Q1< 20 =
LI L} o =
EEEHHJ._M_A_A_A_A_ & 5 & 9 ]| RIS
1w | ™ - <] 0 = ™M
A ul | ol |||l | ul| o el R R
) _ W | wi - — o —
Bl — ao
o |5 A R
N2 ? - = LH -~ hAY L|_|_._ Al — =
<] .FomO il — | o ~N a - od od I~ nal ~N =
m M I R R 21| X g __AA_.o mjo|mjo| =™ w._ o | A = ol
(@]
m N ko rinjrin g | oor | HO
— = —
| = 101 S o
R - ~ ) ~ ~
K| o |Ro T2 <0 < | 3 |9 N QIR S g
- WEA slolElT =l | =0 | = LH K — S o ||| n b by — ~
N R wowororxrxm;oyoﬁno = 9OLL9.OD2 S |2
< o0 | B! % o no [0 | I o | o | < | k- OF ” N L RIR S LA — o LN o~
1od | Jod | 10l _|__”_ _|_D 0|4 K4 R RN = < 3 0 O S
3| 4| ok | %o E| S 9 0
i
100 o u
- = il I = PR i | b
Al EN! w. X EE Emm._t N
= | =7 il /R - 1B o o o N 100 o - =
MBI R ol o <0 Pl OB | o ZE R E| P R |
%hiiﬂﬁm_%ﬁm_&g U Ju | e %uudaafu 2 | N0
A AR |z e o 2 ok EEl o | B @ || F ol
mng;;mmmm%%@% o or | o
== or| of | k| %o = m| ||
X X
K1 N o ™| 3| X
T | % I e et A AT A I A g
g | X o o oo o
| o | o | Tk w_u T X T T E - 80 B0
A EA A A A x I
SRR E S El IR 1 Rt 1
o | T | T OT o | o | o | OB | oF
= Ko | Ko | Ko | 20 w._.._ ot
[\ _/O |7rO




52 | M | smost | 40614 oS 9 R
=g EfjtH A ne ol 24.075 SN 134 56300 ;813
Me | HoM | Mmom | 5590 | MAslem | 93 o300
=] AN A=XIA 311850 | OJAIMA2m | 595 300 2017
Wp= A2N NS 311.850 | OjA%E2m | 5.90 540 2017
s | d8M TKjQLm | 131516 ey 38.5 1,542 | 2017
=g EfjuH M ne ol 24.181 M2 29.98 1’5129 ;813
=g X AMERTH 102.829 o QK 97.9 3,916 | 2018
= e MERTH 102.831 o QK 122.52 4901 | 2018
9 Efj et M Ejpt2o 97.372 ENESEHE 21 830 2018
9 A= M SX-AoH 85.768 HE 7| 39 1,569 | 2018
AEE" | oEN ZoL=E 40.447 S A1 57.9 2,317 | 2018
29 APE M EfARA 11.515 =ha 19 813 2018
=g EfjH A OlEk K2 26.694 e 29.98 1,199 | 2018
Qese | g8 AER3|H 153.121 e2sd 11.9 476 2018
=g Efj et M o|-Afs} 45121 o AFK 2 63.16 2,526 | 2018
9l APK M S5jA 11.637 QA 275 1,998 | 2018
Ne AEN EX=IY 0.763 ZrAJtE o 20 792 2018
=g Efj M DISARARE 71.781 A 6 240 2018
Orsy | 58M 2~ 58.296 QMH 29.9 1,196 | 2018
IRsy | =24 SM~20| 63.677 CHErA 40.3 1,363 | 2018
=a EfeiA | @es | 36201 | Xa|M1 | 10519 ig;g ggig
PIEY, Ef & A ST AL 102915 | HHALE1(ZH 226 9,058 | 2018
=g Ejj 2t M ol A2 27.306 25k 9 360 2018
=g Efj &t A ok AT 29.647 MNZH 39.22 1,569 | 2018
M AN | MBE-27 8.501 SAXK|2 26.2 1,048 | 2018
2 SEW ool zt= 191.756 SO A 217 8,692 | 2018
e mo|M =20l 14.894 ZSHA3 80 3,196 | 2018
e oM Qloy oy 18.440 QA A (Th 40 1,596 | 2018
TS AR M HE oM 288.349 X[ AtH 20 780 2018
EX e 20 109.106 | ®EHMFL | 1775 7,100 | 2018
Me oM Qloi oyt 20749 | TS HM2(ThH 50 2,008 | 2018
=g EfeH A Eb=L OB} 40.449 AM=H 66.34 2,654 | 2018
XM= | d8NM K| Lfit 131.826 a[k=kg] 437.7 127',555268 ;812
=g EfjeH M Eb=L OB} 41379 ABIA 1 65.39 2,616 | 2019
s | d8M TAP~LIE 165.073 EWNETES 44 177 2019
sy | A=A OjZ~AEFRI 146.072 ofo|Z A 97.9 3916 | 2019
e Zo|M ME-Al= 1.847 oItz 18 736 2019
e ZAo|M MEAEE 1.847 oItz 18 736 2019
rzsY | 22A ol= 3Pt 213068 | 9=7tEm 8.8 350 2019
sy | A=A AA[QHE | 132.081 ojsH 436.2 20,025 | 2019
EX e R 90.741 LHshzt 421.34 14,667 | 2019
=g MMM | oeeRER 41304 =K1 77.84 3114 | 2019
=g MMM | oReREER 44.309 SH2 51.9 2,076 | 2019
e A=A NEX=W 2.578 SAMMAEC D 66 2,620 | 2019
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M SAM MS-gA 2.578 SAPEE T 66 2,620 | 2019
SAt4E | OFAM Op- S 0.368 HEXH 58.95 2,358 ALH|
=g Ejj et M ISR 15.756 AEH 53.78 2,151 | 2020
M2 SN ZIRAERO! 112.845 neFs] 26.2 1,048 | 2020
A=EE | =24 = O 37.471 HMotytem | 720 2,881 | 2020
el SN ZX Kok 86.143 Mot 47 1,783 | 2020
2 A= M SHHER 166.542 2AHH 217 8,692 | 2020
=5 Eff et A Olct-Kein 30.351 B&Z 159.66 6,386 2020
el EEN =X Kot 83.618 A 80 3,196 | 2020
Hed | 554 SN 0.586 LH&HH 20.5 821 2020
=g Efj et A Eb=L OB} 41594 SEEE 38.2 1,528 | 2020
s | =24 ST~ 0 37.665 22 79.9 3,196 | 2020
Hsd | 5= Ok A 44181 ™M HH2 39.6 1,582 2020
Hed | 554 A0hFH 66.152 SO/ MA2 10.1 405 2020
=g Efj e A O |-Ads} 43.829 QA 51.83 2,073 | 2020
e A™EM Sleuim 280.077 A=h 6 244 2020
e A™EM Sle-Lim 281.741 WAHH 9 366 2020
== Eff et A El=.ois} 38.784 SEHA 93.46 3,738 2020
=8 Efj e A os|-Ads} 43.229 ZEH2 66.34 2,654 | 2020
ATES S Jaizk g 8.472 AH 9 356 2020
=] SEWY == 007 43.867 =& 11.9 475 2020
AEE2E [ gENM ] 63.592 H| 5 X A2 97.9 3,916 | 2020
=g Efj e A GlelEl 36.599 =g|H?2 66.34 2,654 | 2020
SAtEE | UM OpAH-Qist 4.143 OFMZE=W | 407 1,628 ALF|
BAAY | AEN Al Olot 382.254 e 592.60 21,978
=] o ront=to] 382.011 Rk 595.80 22,106
o SRS 2.870 A ZER 1 435 17,412 | 2020
! o=rc) 20.714 =AH 110 4389 | 2020
e ol opyet 21262 | ZS5HMI1(TH 50 2,008 | 2020
BALAY FIZ=QpA 112.248 FrH 287.0 3,131 2020
BALAY SI=-RIAH 147.509 MR 4420 3,916 | 2020
o =M SRS 3.546 LHA |1 78 3,131 | 2020
e A™EM SReuim 279.462 o LHA K| 1 6 244 2020
RTES A™EM LIE 25 284.867 ZHEH 13 533 2020
=5 =5 ChBz 79.964 SEMMA2 | 2519 10,076 | 2020
Qdsd | 554 Q&K= 6.640 oS A 351.1 16,231 | 2020
BAAY | AFAM QIAREH 121.358 A A1 15.2 608 2020
22l F2aM | S8 5.539 MSMEZ} 309 12,361 | 2020
AEE2E [ gENM B-250k 36.307 QX A1 489 1,955 | 2020
EX e 2a =2t 90.775 L5t 2t 42632 16,053 | 2020
=g Ejj 2t M OIEARARE 70.789 A A 79.9 3,196 | 2020
= | ZololEM | Z-kiE 1.725 =LY A 6.1 244 2020
CHMEL | ARSISIEM | RRLERISIE 2.397 oA 6.1 244 2020
TES AN o= 0[Qt 250.217 S8 20 780 2020
FES AX M = O 250.851 c2H 6 244 2020
TES AN SERE 253.405 O| A 8 305 2020
e AXMAM oRESZ 255.802 ZmH 20 780 2020
= AX M oREsT 263.593 2oy A 13 533 2020
e A™EM i 267.253 NEFYTE 134 5371 | 2020
= AXMM Sl L 276.251 BEH 24 947 2020
e A™EM Sl 280.145 Qi LHH K| 2 12 488 2020
gF A Sl 283.535 =X 20 780 2020
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AEEE | dENM SN 70.650 AEHMAL | 1178 4,712 | 2020
AEEE | =AM Wis 51.619 SEHA1 57.9 2,317 | 2020
AEEE [ =N CRSES 19.866 H=E 8.8 352 2020
=5 e 5= 25 86.199 SH 9 360 2020
EX e Aot 111.195 HEHA3 | 117.8 4,712 | 2020
= e IR0t 111.755 YN 93.46 3,738 | 2020
=5 Efj 2t M |- AfSt 45375 o AFA 3 39.22 1,569 | 2020
=5 BHEH A oo} == 1.859 ReTFS 25.66 1,026 | 2020
Qdsd | 554 Q&KZ 6.640 ojsH 351.1 13,044 | 2020
sy | =24 ZRECEY 74.265 a8 20.0 802 2020
M= | 27N Py =Ta 1437 O|3tA H|1 5.7 228 2020
ir=sy | z2zA K~ciary 1.514 0|35 A2 25.7 1,026 | 2020
=g e Ch-25 79.964 SEMAA2 | 2519 10,076 | 2020
=5 | AN Oik-CHZiE | 82.267 A 101 4,021 | 2020
el A= M SR Kot 83.919 S8H 39 1,569 | 2020
2 EER BHARLY 0.137 SHE[ A 34 1,376 | 2020
el A= M ool z= 188.824 A 12 590 2020
2l EER opLz= 189.918 HEAT M3 39 1,569 | 2020
el A= M oLz 192.035 ZEH1 9 360 2020
el A= M olLz= 192.187 ZER2 18 732 2020
el A= M olLz= 192.352 ZE73 24 976 2020
PIX] A= M ool zt= 192.569 2H 12 605 2020
el SN olLz= 192.757 nE 24 976 2020
PIY)] Ejj 2t M ST AL 98.517 22 9 450 2020
iA=L | Xz ES T 0.229 ot A 213 1,064 | 2020
22l A= M AN Ex 82.083 SERSTED) 66 2,654 | 2020
2l EER KOk BHA} 87.634 XLj= 6 300 2020
el A= M HEXIL00| 184.032 =4 66 2,654 | 2020
A8 [ A2 HolAx 27.706 A=A 10.1 402 2020
2 A= M olzt= 186.213 ZH2 12 475 2020
el EEN olLz= 189.036 HEAI A1 9 348 2020
el A= M oLz 189.293 HEAT K 2 13 526 2020
Lk A™EM P 186.886 oA 5 206 2020
Lt A™EM QREHT 196.788 FAH 25 1,008 | 2020
=5 MMM | OEAkE0E 5.845 Xpoj A 9.96 398 2020
MLt AHEM gamE 236.516 2N 138 5510 | 2020
9l Efj et M ST A} 99.218 23K 80 3,196 | 2020
Lk AXM SR QUE 188.179 HYN 21 848 2020
Myt AXMM AL e 239.328 e 20 780 2020
el SN SHLHER 167.545 HS=H 82 3,274 | 2020
ALt AFRM SR 244.110 24X 14 560 2020
e AEN NEX=Y 1.306 Huopztem 10 402 2020
N AEN AS-2A 1.571 AZItED 24 976 2020
M AEN NEX=W 1.571 AZItED 33 1,304 | 2020
M= | 22 MEZXY 128.216 Al 5.8 233 2020
sy | 282AM MEZEXQ 128.448 AMEA 6.0 240 2020
Qase | 4584 S|E~AR 161.195 38X 6.0 240 2020
M2 M 8=l 67.547 F2H 29.4 1,472 | 2020
ME S LM oS 92.501 SN 9.1 366 2020
M=EE | =824 = O 41788 JAZIED 12.1 484 2020
QEss | 584 HE~2M 55.501 AEH 13.0 651 2020
Qs | 584 2N 56.760 SIS A AL 27.3 1,092 | 2020
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el Ejj 2t A ST A} 102.874 HHAH] 9 360 2020
A2 | od=A CRS2ES 17.328 =Rl 8.8 352 2020
AEEE [ =N CRSES 19.866 H=E 8.8 352 2020
4# Ef & 4 Ef-25 96.385 &xl@h 12 484 2020
9l Efj et M I HAL 98.840 A1 9 360 2020
A™EM MmN 212.576 oiEH 13 533 2020

A™EM e 212.847 HEH 9 366 2020

AMM OS2t 219.540 osH 10 404 2020

AXMNM SR 242,021 TFEFALA 13 533 2020

Y AZS HHO) 44131 S A 8.2 328 2020

AEN e 64.532 MEH 19.4 776 2020

AN OIN | 83.930 Al&sH 7 278 2020

AN CHRAER] 85.694 SOy & 13 511 2020

AYM | EHAER| 86.219 27|18 6 240 2020

EY 2= 0.952 ZtopA 5.90 236 2020

HAENM 222 1.371 NESE=m 6.00 240 2020

AENM 229 6.984 S84 29.87 1,195 2020

Y 222 9.336 OrEHN 6.00 240 2020

AENM 229 10.198 R 19.60 784 2020

AEEE [ ZAENM =o 24t 13.706 e b 9.1 364 2020
AEEs [ ZAEN ALK 25.240 ot H 19.5 780 2020
A=2EE [ ZAENM HalAx 32.053 oA H 29.6 1,184 | 2020
A=2E [ AEM A= HHY) 40.811 e bl 13.2 528 2020
AE2E | AENM HHO| Rz 47.596 e 6.1 344 2020
A=2E [ AEM HHO R 49227 H1EHA 12.3 492 2020
AEEE [ ZAENM HHOL R 49,677 SR 6.0 240 2020
AE2E | ZAENM HHO R 52.928 oka| A 34.1 1,364 | 2020
PECCR T HHO T 58.046 =SE] 13.2 528 2020
AEE2E | ZAEM HHO R 58.318 AAH 29.8 1,192 2020
AE=EY” | ZAENM Offs-0iS 89.582 SHH 29.4 1,176 2020
e WM ot opye 27.227 SEILE(Ch 4 168 2020
CEE | Ao | ofeEy 33.485 =YH 6 244 2020
224 | gdEM =M 29.236 Simks] 9.0 360 2020
AN Offl-CHi| 78.352 HEd 6 244 2020

AENM LG 111.422 MHA 217.6 8,704 | 2020

54 RKJQI~LfEt 131.516 =AM 38.5 1,542 2020

AEN ZIKLCHAl 256.013 Az Y 277.00 11,080 | 2020

A8N ZI-ChAl 256.013 Az 2 277.00 11,080 | 2020

SEM oNLEE 89.823 S RAs 118.0 4,720 bSTE

SN sMalAE 19.526 Shet A 1215 4,860 | 2020

SN sMalAE 22.186 JEQIEA3 | 1181 4,724 | 2020

SN sMal A= 22.651 QIFA4A | 1078 4310 | 2020

SN 25 51 67.967 ABtA 160.5 6,422 2020

54 SN 1.605 ZHH 147.7 5908 | 2020

54 ZOEH 47.596 S=JtEm 24.1 965 2020

=M SA~A0| 60.227 NP =] 15.0 600 2020

= Efjet M O |-Adst 46.298 o AME4 39.22 1,569 | 2020
A2E2E [ gENM ] 64.668 AT HK|2 935 3,738 | 2020
A28 | d=EM S8 M1 76.461 H|HA 52.8 2,111 2020
el A= M SAFTAR] 113.309 QFX| K 6 300 2020
A=E2E [ gENM SN Al 62.634 HEMH1 | 1613 6,450 | 2020
AEEE [ 2AM ORIt 8.663 e kol 39.2 1,569 | 2020
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= R=1 A 8.458 o=H 26.00 1,300 | 2020
e =2l 10.882 TFS] 12.10 484 2020
! 222 12.488 AMZH 66.15 2,645 2020

He2e SOl oA 19.089 7| A 256 1,024 | 2020

e 24K 20.956 A 39.3 1,570 | 2020

T e 23.493 AH 22.5 900 2020

AEEE ALK 26.521 Ha|d 39.3 1,572 2020

AEEE oA 30.388 NES] 66.5 2,658 | 2020

ZEEE] Moz 32.340 AN 120.9 4,835 2020

e A HHO| 37.521 SH 161.3 6,452 2020

P AZS HHO| 42702 NA 107.5 4300 | 2020

= HEINE 61.600 SR 306.6 12,264 | 2020
N sz 11.583 CHAHZHE 24 960 2020

e R=] ool 375.075 SHZA1 | 265.10 10,604 | 2020
L A™M 23 3ot 158.667 SHAH 50 2,000 | 2020

AE2E | dENM S8 M1 71.098 AEHA2 78.0 3,120 | 2020

AEEY | AdE)M MILER 79.463 QK| A 79.9 3,196 | 2020

AEEE [ gENM ] 68.872 SEH 97.9 3,916 | 2020

AE2E | gEM Ok 40.922 2 M2 78.0 3,120 | 2020
e AF M T 0|t 253.117 NEeZH1 63 2,532 2020

AE2H" | Q=N SR AL 64.373 S M A 1 78.0 3,120 | 2020
! oA S0 30.697 IHH 355 14,198 | 2020

AEE" | o= M =X 80.600 SEHA1 97.9 3,916 | 2020

HEEE | ZAHAENM OI5-0|E 103.073 2AH 66.1 2,645 2020
e AX N oEs= 256.862 NERP) 134 5369 | 2020

AE=EHY | gENM =54 16.199 Hegd 157.5 6,301 2020
i+ i+ 4d S =] 23.052 7| HH 122 4,892 2020

AEHE | o=EN |SI= 52.097 S =X A3 489 1,955 2020
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Market volumes: rail transport 2013

Passenger rail I Urban rail ‘ Freight rail

bilion pkm | CAGR 13-28 | billion pkm | CAGR 13-23 ‘ billiori tkm | CAGR 13-23
Western Europe 404 1.5% l 71 2.9% ‘ 273 1.5%
Eastern Europe 48 1.4% \ 32 3.3% ‘ 156 0.5%
North America 222 0.1%| 64 -0.2% 2,741 2.0%
Sotth and Central 2,682 3.4% 186 5.8% 3.668 3.2%
America
Asia 103 3.3% ‘ 13 7.9% | 197 2.8%
Australia/Pacific 16 2.0% \ 1 4.3% ‘ 308 2.6%
cIs a2 18% 52 2.8% 3,080 1.8%
Africa/Middle East o7 4.2% 28 4.9% 340 3.6%
Total 3,536 3.0% 448 4.1% 10.711 2.4%
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X-style arch bridge on high-speed railways (HSR) is one kind of
complicated long-span structure, and the track-bridge interaction is
essential to ensure the safety and smoothness of HSR. Taking an
X-style steel-box arch bridge with a main span of 450 m on HSR
under construction for example, a new integrative mechanic model of
rail-stringer-cross beam-suspender pier-foundation coupling system
was established, adopting the nonlinear spring element simulating the
longitudinal resistance between track and bridge. The transmission law
of continuous welded rail (CWR) on the X-style arch bridge was
researched, and comparative study was carried out to discuss the
influence of several sensitive factors, such as the temperature load
case, the longitudinal resistance model, the scheme of longitudinal
restraint conditions, the introverted inclination of arch rib, the stiffness
of pier and abutment and the location of the rail expansion device.
Calculating results indicate that the longitudinal resistance has a
significant impact upon the longitudinal forces of CWR on this kind
of bridge, while the arch rib’s inclination has little effect. Besides,
temperature variation of arch ribs and suspenders should be taken
into account in the calculation. Selecting the restraint system without
longitudinally-fixed bearing and setting the rail expansion devices on
both ends are more reasonable.
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The use of continuous welded rail (CWR) with direct fixation of track
on concrete deck is typical of most modern light-rail aerial structures.
The interaction between the CWR and the elevated structure takes
place through direct-fixation rail fasteners, which have a nonlinear
force-displacement relationship. Factors that have significant influence
on this interaction include the following: the bearing arrangement at
the substructure units, trackwork terminating on the aerial structure,
type of deck construction, and type of rail fasteners. To better
understand the interaction mechanism, a nonlinear three-dimensional
(3D) finite-element analysis of a straight, skewed, elevated steel
guideway was carried out using the commercially available software
GT STRUDL. The load cases considered in this study are temperature
change, temperature change with rail breaking, and train braking.
Results are presented in the form of rail axial stresses along the
length of the bridge and normal bearing forces at both abutments
and at all pier locations. The study shows that nonlinear 3D modeling
can give a comprehensive insight into the rail-structure interaction
(RSI) forces.
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resistance of railway track: a geotechnical perspective
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The sleeper to ballast interface plays a crucial role in the stability of
ballasted railway track, transferring both vertical and lateral loads
safely from the superstructure to the sub-base. However, current
conceptual models for the behaviour of the interface are incomplete
and too simplistic to assess the response of the track system to the
loads exerted by modern trains. For example, the increased curving
speeds associated with tilting trains introduce potentially significant
combinations of vertical, lateral, and moment loading which are not
explicitly considered in current assessment procedures. Also, the
relative contributions of the base, crib, and shoulder ballast to lateral
sliding resistance are at present poorly quantified. The behaviour of
the sleeper to ballast interface was investigated in a series of tests in
an apparatus capable of applying combinations of load representative
of real trains. This article presents test data quantifying the relative
contributions to total sliding resistance of the base, crib, and
shoulder. New calculations are presented, which enable the resistance
from the crib and various sizes of shoulder ballast to be quantified.
The results of the experiments and calculations are compared with
each other and with the literature, and reasonably consistent patterns
of behaviour are identified.
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Integral model for train-track-bridge interaction on the Sesia
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A 3-D dynamic analysis model for a coupled train-bridge system is
established. The vehicle subsystem is modeled by multibody dynamics
and each 4-axle coach is simulated as a 27-degree-of-freedom model.
Track irregularities and wheel hunting are included. The track
irregularities are generated with the German high-speed track spectra,
whereas the wheel hunting is simulated by a sinusoidal function with
a random phase. The equations of motion of the coupled train-bridge
system are derived by representing the bridge subsystem through its
vibration modes. The proposed formulations are then applied to the
Sesia viaduct located on the new Italian high-speed line between
Torino and Milano. The dynamic responses of the bridge subjected to
an Italian high-speed ETR500Y train are calculated and some results
are compared with the measured data. The resonant train speed of
the train-bridge system is discussed, and the running safety and the
stability of the train vehicles on the bridge are evaluated. The results
show that the Sesia viaduct is stiff enough in both vertical and lateral
directions, fulfilling the design criteria for high-speed train passage.
The numerical

method proposed in this paper can be used to predict efficiently the
dynamic behavior of coupled train-bridge systems with reasonable
computational effort.
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More than 40% of the bridges in conventlonal Korean railway lines
are track-on steel-plate-girder (TOSPG) bridges. They are characterized
by a superstructure consisting of railway tracks sitting directly on
steel plate girders without any ballast system. Most of these bridges
have been designed with little or no consideration given to seismic
loading. In this paper, seismic fragility curves of TOSPG bridges in
Korea are developed. Fragility curves are developed first for the
components, by using the probabilistic seismic demand model. The
developed component fragility curves show that the bearings are the
most vulnerable components of the TOSPG bridges against seismic
loading. On the other hand, the piers are much less vulnerable,
although they contain no reinforcing bars. This is because the
superstructure mass is very light, and therefore horizontal loading
transferred from the superstructure to the piers is minimal. A generic
damage measure is introduced for measuring the system-level
damage of structures out of the component-level damages. The
system fragility curves are then developed, using the generic damage
measure. Finally, representation of seismic risk in terms of expected
seismic losses is demonstrated. This demonstration shows how the
fragility analysis is utilized for risk assessment and support in
decision-making.
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This paper presents a general procedure for obtaining various
characteristics of concrete bridge-borne low-frequency noise by
bridging the gap between time-domain bridge vibration computation
and frequency-domain bridge-borne noise simulation. The finite
element method(FEM) is first used to solve the transient train. track.
bridge dynamic interaction problem, with an emphasis on the local
vibration of the bridge. The boundary element method(BEM) is then
applied to find the frequency-dependent modal acoustic transfer
vectors(MATVs). The time-domain sound pressure is finally obtained
with the help of time-frequency transforms. The proposed procedure
is applied to areal urban rail transit U-shaped concrete bridge to
compute the bridge acceleration and bridge-borne noise, and these
results are compared with the field measurement results. Both sets of
results show the proposed procedure to be feasible and accurate and
the dominant frequencies of concrete bridge-borne noise to range
from 32 Hz t0100 Hz.
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This study examines in depth the various slab track systems that are
being used today. Their design characteristics as well as the various
requirements for efficient use are thoroughly explained. At least 34
different ballastless systems have been recorded in many railway
networks throughout the world. The most significant slab track
systems are analysed in detail and compared. Slab track designs have
significant advantages comparing to ballasted tracks. The most
significant are the high stability of the track, the almost non-existent
need for maintenance, the long life cycle (60 years) and the reduced
weight and height of the track. Their disadvantages against the
ballasted tracks are mainly summarized in their higher construction
costs. The Finite Element package ABAQUS/CAE is used to model a
3-D slab track design under static traffic loading. The results suggest
that slab tracks have profoundly better stability and durability
comparing to ballasted tracks mainly due to their higher stiffness and
strength. The author underlines the need for further studies to
undoubtedly prove the claimed advantages of slab track systems as

well as to improve the costs associated with construction.
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The continuous welded rail (CWR) is nowadays standardly used on
almost all modern railway bridges. However, its placement results in
an interaction between CWR and the structure, which brings not only
longitudinal forces on the substructure, but also significant additional
stresses in the rail. These stresses can result either in the rail break,
or in a track buckling. Unfortunately, input parameters for performing
a numerical analysis are hardly accessible and they vary significantly
in different sources. Because of that, an extensive long-time
monitoring of the rail-bridge interaction was performed on a bridge
with an unusual combination of ballasted track, direct fastening and a
barrier in the ballast. The paper presents the results of the
monitoring and shows the analysis and evaluation of formulas,
defining the fastening nonlinear stiffness of track to the bridge
connection. The influence of the temperature on the ballast stiffness
is also analysed.
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34 2844 54143

1 ®H At 2904

x|
~sidkt | ooye

TR TS oy | @wwss | T

1M 5 624,154 790,000 97,923 30,000 1,542,077

1IXEE 2N 237,773 270,000 82,227 30,000 620,000

3ME 297,216 610,000 102,784 30,000 1,040,000

1XKPEHE SHA| 1,159,142 1,670,000 282,934 90,000 3,202,076

1M 5 802,483 220,000 97,923 30,000 1,150,406

KA &= 2NI% 416,102 360,000 82,227 30,000 888,329

3NIE 386,381 400,000 102,784 30,000 919,165

2XPE = A 1,604,966 980,000 282,934 90,000 2,957,900

145 505,267 100,000 97,923 30,000 733,190

3XtE 2NI% 802,483 957,000 82,227 30,000 1,871,710

3NIE 743,040 2,680,000 102,784 30,000 3,555,824

3XFEE A 2,050,790 3,737,000 282,934 90,000 6,160,724

1M 5 475,546 950,000 97,923 30,000 1,553,469

AKEHE 2N 624,154 550,000 82,227 30,000 1,286,381

3ME 534,989 2,650,000 102,784 30,000 3,317,773

AKHE SHA| 1,634,688 4,150,000 282,934 90,000 6,157,622

1M 5 96,595 450,000 470,000 30,000 1,046,595

SXE = 2N 111,456 200,000 390,000 30,000 731,456

3NIE 92,880 250,000 510,000 30,000 882,880

SXTEE Bt 300,931 900,000 1,370,000 90,000 2,660,931

=A 6,750,518 | 11,437,000 2,501,736 450,000 21,139,254
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2 PRAMBEATED SEMD) 3 w2t
o
o1 &t NETE
B My o7} 21 % (km) o -
m U|_|'—?I;J T
2556 | 2015
Z28M M- 361.230 HEZ 139 1,081 2016
3358 | 2017
dwa | emdm | 20007 | e | 820 ol o0
ged | usep | 200y | se | sers (20 210
54 | SAZd | 51629 | 220w | 890 800 | 2016
A5 | SAAZd | 251629 | 2E0lem | 9.10 700 | 2016
EXpN der | 100514 193 ;‘38 ;g}?
Ef A ot} gt 45.089 9 325 28]2
] 5 2015
HH A EE-045
el A i of3) 41721 2.1 o
10 2015
4 A1 23 i .
Ef uf A 98.621 39 i85 T o0ic
20 2015
A=sM SHHE=EE 166.542 217 1,710 2016
6962 | 2017
5 2015
2t2l of = 4 ool 212 .
186.213 12 770 2016
5 2015
2t2l of = 4 ool 212 .
189.036 9 33 | 2016
e Ef A ek of3] 40614 9 ?‘:36% ;8]?

- &0 2016
=-g HH A ME2_oiC}

200 | 2016
M2 ZolA NESP: .

12 | &} 5.500 93 e
e A MNEXH | 311.850 5.95 300 | 2017
e A NEXFE | 311850 | olAl®E2m | 590 500 | 2017
N 48M ZTX|ge 131.516 38.5 1,542 2017

i 50 2016
=4 HH Aq ME2_ofC}

e E=wy Ner=A 102.829 979 | 3916 | 2018
e E=yy ek =7 102.831 12250 | 4901 | 2018
Zrel e A el o= 97372 21 830 | 2018
Zrl A=A =5 Hol 85.768 39 1560 | 2018
228 AsM b= 40.447 579 2,317 2018
PASS| INESEY oA 11.515 19 813 2018
e M | odEzm | 26604 2098 | 1199 | 2018
o™ =S Z258M AERRIMS|H 153.121 11.9 476 2018
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£E Eff 24 M of5HAMst 45121 1AM D 63.16 2,526 2018
PASS| AMEAM SOl 11.637 LAHA 275 1,998 2018
M2 a5M M- 0.763 Zel gtz 20 792 2018
=& Eff 2H M OISAALE 71.781 ZHAE 6 240 2018
PSS EEM HAEM 58.296 MH 29.9 1,196 2018
™S =EM SA20| 63.677 CH 2 40.3 1,363 2018
ES R uy A4 el g 36,291 ZalH1 | 105.19 fggg gglg
PASS| Eff 2H M =a-HEAL 102.915 B ALK (T}) 226 9,058 2018
e e | ocEEE | 27.908 Zetd 9 360 | 2018
=5 Eff &4 M AT 29.647 MUH 39.22 1,569 2018
ME S7M TAelE-S 8.501 SF3AHMAH2 26.2 1,048 2018
PASS| A=sM o= 191.756 = A 217 8,692 2018
M w2 M =594y 14.894 S=XMH3 80 3,196 2018
M Qoo™ 18.440 M (et 40 1,596 2018

™M HH-oX 288.349 NEN ! 20 780 2018

EEM -2k 109.106 A & &A1 177.5 7,100 2018

welM Qlod-o|He 20.749 SsH™2(2h 50 2,008 2018

Eff &4 M ERR-oi5} 40.449 MEA 66.34 2,654 2018

se | M | mNEUE | 131826 | OIBE | 477 oo

Eff 2B M ERR-od5} 41.379 o45tA 1 65.39 2,616 2019

=t a58M TAEFTHA 165.073 = | 4.4 177 2019

=1 Z28AM O AERR| 146.072 ofo| =X 97.9 3,916 2019
de|M Mg-AlE 1.847 o|dIIE W 18 736 2019

oM MEa-AlE 1.847 o|Y¥ItEm 18 736 2019

= d8AM Hz-Et 213.068 A=SIIE W 8.8 350 2019

=1 a5M ESNE R 132.081 olgd 436.2 20,025 2019

=5 E5M =ol-==f 90.741 =tk 421.34 14,667 2019
=5 MMM OlFERFTEE| 41.304 =M1 77.84 3,114 2019
=5 MMM OfF2R 22| 44.309 =X 51.9 2,076 2019
M2 ad8M ME-24 2.578 SMIMEET 66 2,620 2019
M2 MM M2-24 2.578 SMMET Y 66 2,620 2019
EAAY | ol8A | omdsd | 0368 Mt A | 5895 | 2358 | AW
£E Eff 2B M QMBI M2 15.756 2E=Hd 53.78 2,151 2020
ME SEAM ZIM|-AlEfO! 112.845 npsks| 26.2 1,048 2020
Mz E5M Zo ot 37.471 Moty 72.0 2,881 2020
PASS| HA=sM SH-Het 86.143 et 47 1,783 2020
PASS| AsM SAFEST 166.542 SAA 217 8,692 2020
=5 Eff 2H M ab=rs 30.351 o &2k 159.66 6,386 2020
PASS| ASM =H-det 83.618 HMH 80 3,196 2020
™=z =EM eSS 0.586 L&A 20.5 821 2020
£E Eff 2B M EfR-o45} 41.594 o15IHM2 38.2 1,528 2020
™S =&5M Zoot 37.665 2ZHA 79.9 3,196 2020
PSS EEM FoFHEHA 44 181 SH™EH2 39.6 1,582 2020
PSS E5M 2orsH 66.152 Zo|H™H2 10.1 405 2020
E Eff 2B M of5-AMst 43.829 MHA 51.83 2,073 2020
24 M S 280.077 W=(7H 6 244 2020
4= ™M Sk 281.741 MAH A 9 366 2020
=5 Eff B M EHR-o45} 38.784 So™A 93.46 3,738 2020
=5 Eff 24 M of5-A&t 43.229 EZEE=HM2 66.34 2,654 2020
L L S A 8.472 ZAHH 9 356 2020
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d5=5 s -] 43.867 =3 1.9 475 2020
d5=5 s =55 63.592 HISH A2 97.9 3,916 2020
55 Eff 2 M HE-EF 36.599 Z2[H2 66.34 2,654 2020
FoEE et opsk-elet 4143 ORI =W 40.7 1,628 ARH|
FoEE a5 Y 382.254 E Rl 59260 | 21,978
oA a5 -2 382.011 ekl 595.80 | 22,106
o= 1 S SRS 2.870 LA 435 17,412 2020
o= o 7 sik=2 20.714 ZAHH 110 4,389 2020
ME welM AF-olgs 21.262 Ssd1(EY 50 2,008 2020
FoEE g2 TIF-2ht 112.248 T 287.0 3,131 2020
oA 28 St 147.509 S RaRA; 442.0 3,916 2020
o7 sM 2AHS 3.546 =AM 78 3,131 2020
g5 284 sh—=g 279.462 A=A 6 244 2020
g5 FeRasl =Hy-gd 284.867 gEH 13 533 2020
55 554 SH-EF 79.964 S A2 251.9 10,076 2020
RN 554 eEEF 6.640 ojsH™ 351.1 16,231 2020
iy 28 S 121.358 A 1 15.2 608 2020
g Ssgd o 5.539 M5K BRI} 309 12,361 2020
d5=5F s HE-EY 36.307 AT 48.9 1,955 2020
55 S5 =-=at 90.775 et 426.32 16,053 2020
55 Efj 2 M RISL-AS 70.789 s 79.9 3,196 2020
S | etetad | Je-ekiE 1.725 SUHH 6.1 244 2020
HEsd | geat=d | ekl 2.397 et 6.1 244 2020
g 4 u YS0[f 250.217 S8 20 780 2020
g5 28 Y0l 250.851 e 6 244 2020
g5 FE R Y0l 253.405 oj¢d 8 305 2020
25 24 0[5+ 255.802 =4 20 780 2020
g5 ZHd 0=+ 263.593 2o 13 533 2020
g 248 sT2ke 267.253 M~NE=2ZH3 134 5,371 2020
g5 284 sk—Eg 276.251 gEd 24 947 2020
= g2 skeHY 280.145 W HHH2 12 488 2020
g5 PeRu skeHY 283.535 e 20 780 2020
5= dsud STM4= 70.650 Z=HAN 117.8 4,712 2020
d5=5 s o 51.619 SHAN 57.9 2,317 2020
gd5=5 g SEHHE 19.866 HE 8.8 352 2020
55 S5 5= 86.199 SdA 9 360 2020
S5 554 o= 111.195 N ESESRY K] 117.8 4,712 2020
5 554 o2 111.755 S 93.46 3,738 2020
55 Ef & 44 oAsHAMet 45.375 A A3 39.22 1,569 2020
55 g M ofp-ES 1.859 cdd™ 25.66 1,026 2020
RN S5 5E8F 6.640 ojsH™ 351.1 13,044 2020
HEsH 554 T 74.265 =254 20.0 802 2020
RN a4 Aoy 1.437 O| =t A 1 57 228 2020
HEEE a4 A2 AT 1.514 Ol =t A2 25.7 1,026 2020
55 S5 SH-5F 79.964 S A2 251.9 10,076 2020
TSR 2 o-CH&R| 82.267 gAHHE 101 4,021 2020
ZH s - 83.919 =8 39 1,569 2020
4 s HEAL 0.137 el 34 1,376 2020
ZH Iz oRHLE 188.824 2o 12 590 2020
ZH M eRHLE 189.918 gHAE3 39 1,569 2020
4 s ek-4E 192.035 SN 9 360 2020
g g RS 192.187 4 SH2 18 732 2020
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e s eRHLE 192.352 24 976 2020
g s eRHLE 192.569 12 605 2020
ZH s oRHLE 192.757 24 976 2020
g Efj i M A 98.517 9 450 2020
RN Atz FEE 0.229 & 21.3 1,064 2020
4 g Mz-ZH 82.083 AStH (7 66 2,654 2020
ZH g Mo 87.634 LU= 6 300 2020
ZH M FaThekl 184.032 =8 66 2,654 2020
d5=F g5 ek 27.706 2EH 10.1 402 2020
g s ekRHE 186.213 M2 12 475 2020
ZH s oRHLE 189.036 HHA 9 348 2020
e s kLS 189.293 gHAM 2 13 526 2020
M 284 = 186.886 ol A 5 206 2020
e FeRasl HE-HW 196.788 BN 25 1,008 2020
55 M RiStH-gols 5.845 Ato| @™ 9.96 398 2020
T 2 2448 236.516 2dH 138 5,510 2020
4 Ef i M T 99.218 =54 80 3,196 2020
e 2 = 188.179 Hyd 21 848 2020
M PR 248 239.328 gy 20 780 2020
¥ s A 167.545 “HEH 82 3,274 2020
e 2 S0l 244.110 S 14 560 2020
M2 a5 M-8 1.306 Fuot=u 10 402 2020
ME g5 M-St 1.571 HWEItEW 24 976 2020
ME Z254 M-8 1.571 HEIEW 33 1,304 2020
HEsH g5 MEFZRI 128.216 Mg 5.8 233 2020
RN g5 MEFZRI 128.448 Mg 6.0 240 2020
HEEE g5 3| EAR 161.195 Eaks 6.0 240 2020
= SEM = 67.547 T 29.4 1,472 2020
b5 S =M H-EE 92.501 SHH 9.1 366 2020
S S5 Y Eot 41.788 o ATEEW 12.1 484 2020
HEsH 554 2334 55.501 agH 13.0 651 2020
HEsH 554 234 56.760 SHEFE A 27.3 1,092 2020
ZH Ef & 44 A 102.874 H AH 9 360 2020
d5=F s SEHAE 17.328 TESUW 8.8 352 2020
gd5=5 g SEHHE 19.866 HE 8.8 352 2020
ZH Eff i M Efd-2= 96.385 12 484 2020
4 Eff i M A 98.840 9 360 2020
e g2 -4 212.576 13 533 2020
e 284 -4 212.847 9 366 2020
e g2 olg=2 219.540 10 404 2020
M 2 HE-olY 242.021 13 533 2020
d5=5 g5 A3 44131 8.2 328 2020
d5=5 b HEIN=E 64.532 19.4 776 2020
TESH 2 oT-CHEE| 83.930 7 278 2020
TS 2 CHEE-AlER 85.694 2 13 511 2020
TSR 2 CHEE-AIER 86.219 2718 6 240 2020
o ad54 4H-FH 0.952 Zopd 5.90 236 2020
o 7 g4 2E-F 1.371 MEItEW 6.00 240 2020
o= - AH-F 6.984 28 20.87 1,195 2020
o= a5 4E-FH 9.336 orEH 6.00 240 2020
o7 g5 dE-F3 10.198 2| ™ 19.60 784 2020
d5=5 454 TR 13.706 9.1 364 2020
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Z2E=F 254 -2 25.240 ol=sH 19.5 780 2020
2225 Z254 Held=s 32.053 | A~ 29.6 1,184 2020
E==5F 2= AR 40.811 A 13.2 528 2020
2225 g4 Ha-HE 47.596 A 6.1 344 2020
dE=5 ad54 HA-EE 49.227 A 1ekd 12.3 492 2020
d==5 g4 HAEE 49.677 H2etH 6.0 240 2020
Z2E=F Z254M H-HE 52.928 e H 34.1 1,364 2020
2E=F 254 HR-HE 58.046 2|H 13.2 528 2020
d5=F g5 HA-EE 58.318 R 29.8 1,192 2020
225 Z2=4 0fIF-015 89.582 =Y 29.4 1,176 2020
ME 2l M Aoy 27.227 =71 (E 4 168 2020
ACEH 4 %38,39 o|xH o
TEST ol ol A1 oMt 33.485 =2 6 244 2020
d==5 =4 =4 29.236 AM A 9.0 360 2020
TS 2 oIT-CH&E| 78.352 HEH™ 6 244 2020
d==5 g54 g3 111.422 A 217.6 8,704 2020
HeEsHE 28N X[ 131.516 e 38.5 1,542 2020
254 2O 256.013 25U 277.00 11,080 2020
z254u Ao 256.013 45U 277.00 11,080 2020
sEH -EE 89.823 oy 118.0 4,720 A 2
SE SAEAE 19.526 st 121.5 4,860 2020
s SAEMAE 22.186 7 A3 118.1 4,724 2020
s SAEMAE 22.651 7 M4 107.8 4,310 2020
SEu =g 67.967 o shH 160.5 6,422 2020
s54 XA 2E 1.605 =M 147.7 5,908 2020
s54 ToFEH 47.596 EFIJtE 24.1 965 2020
s54 =20 60.227 =CItEW 15.0 600 2020
= Eff Ul ofoHMat 46.298 AN 39.22 1,569 2020
2225 =4 =57 64.668 H=HH2 93.5 3,738 2020
E==5F = Rl SEAME 76.461 H|Std 52.8 2,111 2020
43 =4 EA-AR] 113.309 UXH 6 300 2020
Z2E=F = =57 62.634 Hl S A 161.3 6,450 2020
d==5 =44 gz 8.663 HEH 39.2 1,569 2020
FAEEH 2 SR 8.458 o=H 26.00 1,300 2020
ol 254 A5 10.882 T 12.10 484 2020
o7 2= dH-FH 12.488 MEH 66.15 2,645 2020
225 254 TR 19.089 o™ 25.6 1,024 2020
E==5F 2= SA-EE 20.956 g3 39.3 1,570 2020
d==5 2= SL-HE| 23.493 S| 22.5 900 2020
de=F Z254 S-H2| 26.521 de|™ 39.3 1,572 2020
Z2E=F Z254 HelbgE 30.388 x| A 66.5 2,658 2020
d==5 g5 Hel-d= 32.340 S| 120.9 4,835 2020
2= Z254 AR 37.521 =X 161.3 6,452 2020
d==5F g5 Al 42.702 M 107.5 4,300 2020
2225 254 HEN= 61.600 =Ry 306.6 12,264 2020
ME weM s 11.583 A=W 24 960 2020
L e Z25F4u Aok 375.075 M ZH N 265.10 10,604 2020
o 28 ==t 158.667 SHA A 50 2,000 2020
d5=F Idsu S5-4M% 71.098 ZEHH2 78.0 3,120 2020
d==5F =4 Mz-ZH 79.463 UXH 79.9 3,196 2020
Z2E=F g =57 68.872 S8 97.9 3,916 2020
d==5 s == 40.922 SHH2 78.0 3,120 2020
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5 24 253.117 MNEZH 63 2,532 2020
2E=F s 64.373 H=HH 78.0 3,120 2020
o o M 30.697 IHH 355 14,198 2020
d5=F s 80.600 SSHH 97.9 3,916 2020
dE=5 ad54 103.073 SAH 66.1 2,645 2020
g5 g 256.862 MNEdH2 134 5,369 2020
d5=5 g 16.199 WA 157.5 6,301 2020
o= o 7 23.052 kaks! 122 4,892 2020
d5=F s 52.097 SHA3 48.9 1,955 2020
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