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AAARD g3t AS5ES] AAANE AHEAE divee v A A#a g3t A
55 et FA glor] ~e e e B 30,000% ol el diitE g1t
&9 Ao o] /A AFFERE e Ut A5ES dAdst Ak
E 11 MA 32 ASE2| X28el (22rA 32+ o|Ah (ZX: http:/en.wikipedia.org)
Domed
Stadi g g or Opening
adium Capacity City Country Retract Lengths
able
Roof
. ) United
Cowboys Stadium 80,000 Arlington, Texas RR 75M
States
Millennium Stadium 74,500 Cardiff Wales RR 57M
University of Phoenix United
v O 73719 Glendale, Arizona nie RR 55M
Stadium States
- United
Mercedes-Benz Super dome 72,968 New Orleans, Louisiana States D -
. . United
Reliant Stadium 71,500 Houston, Texas RR 75M
States
United
Georgia Dome 71,228 Atlanta, Georgia D -
States
. . ) ) ) United
Lucas Qil Stadium 70,000 Indianapolis, Indiana RR 50M
States
Esprit Arena 66,500 Dusseldorf Germany RR 35M
Montreal Olympic Stadium 66,308 Montreal, Quebec Canada D -
United
Edward Jones Dome 66,000 St. Louis, Missouri D -
States
. United
Alamo dome 65,000 San Antonio, Texas D -
States
) ) o United
Ford Field 65,000 Detroit, Michigan D -
States
Hubert H. H h Met United
ube umphrey- etro 64,111 Minneapolis, Minnesota e D -
dome States
Stadion Narodowy 58,145 Warszawa Poland RR 70M
Etihad Stadium 56,347 Melbourne Australia RR 53M
Stadionul National 55,600 Bucharest Rumania RR 60M
Tokyo Dome 55,000 Tokyo Japan D -
Vancouver, British
BC Place 54,500 N Canada RR 47M
Columbia
Friends Arena 54,329 Solha, Stockholm Sweden RR 55M
United
Safeco Field 54,097 Seattle, Washington RR 80M
States
Veltins—Arena 53,951 Gelsenkirchen Germany RR 37M
Sapporo Dome 53,845 Sapporo Japan D -
Tiurk Telekom Arena 52,647 Istanbul Turkey RR 50M
Commerzbank-Arena 52,300 Frankfurt Germany RR 60M
Rogers Centre 52,230 Toronto, Ontario Canada RR 120M
Amsterdam ArenA 51,628 Amsterdam Netherlands RR 63M
LTU Arena 51,500 Dusseldorf Germany RR 95M
Stade Borne de I'Espoir 50,186 Lille France RR 110M
United
Carrier Dome 49,262 Syracuse, New York D -
States




Domed
Stadium Capacity City Country Re?rract QPG
able | Lengths
Roof
United
Chase Field 49,033 Phoenix, Arizona RR 72M
States
) . , United
Tropicana Field 45,369 St. Petersburg, Florida D -
States
Toyota Stadium 45,000 Toyota Japan RR 87/M
United
Miller Park 42,200 Milwaukee, Wisconsin RR 105M
States
. ) United
Minute Maid Park 40,950 Houston, Texas RR 73M
States
Nagoya Dome 40,500 Nagoya Japan D -
Oita Stadium 40,000 Oita Japan RR 63M
United
Marlins Ballpark 37,000 Miami, Florida RR 73M
States
Osaka Dome 36,477 Osaka Japan D -
Fukuoka Dome 35,695 Fukuoka Japan RR 105M
Seibu Dome 35,655 Tokorozawa Japan RR 75M
Ordos Stadium 35,107 Ordos China RR 65M
Parken Stadium 34,098 Copenhagen Denmark RR 55M
GelreDome 32,500 Arnhem Netherlands RR 30M
Nantong Stadium 32,244 Nantong China RR 57M
Astana Arena 30,000 Astana Kazakhstan RR 28M
% D: Dome, RR: Retractable Roof
&, 5d 9 v T3 Zo] gt AF5EY 7HMrES gHS vl A AHE A o
B AFEC P W AT A9 oz B Bopol slold & AAY $98
2PA 8kl ok dE 3 o] gt F2E HdAdV|so] wdd YA HA E3
2o IfH A AE FREo] AHs REsiEo] Jow o W O FAEE EokllAE A
Ag ot =355 7HA A e vhE, S vEeE AR 5 AR S ot
Tule] AAdE JiHA dEt ASES A5 AAolmR S okl digh 7 Al
o] ANFMA(EA)oR of7|FHE 2 7% d9r|e oF ¥ E4& 1= Qe dhy
& ZAE A Fo] WAT weh BREop YAy Aol AFE DHoltt
3t ASFEEoFe] FHur|&Eare 1 =4(98.7%)0]H AE(89.9%) P & U(87.4%), 3=
(85.2%)¢] 1 HE w23 Ut 5 (67.6%)2> T2 (68.8%)M % 7=l HAANE A
ot
FF dTt FEE £ A4 4% Aew dgEd, BEA no detn A
A9l B FEES A ATE F Qe Il 544 A7 dads ded Ad
oltt. dAl FElyEtell A AHEA gt AF5ES AT H FU VeEE2AAs AA - A
TS G §lo] mrlede oET Fut §le dAol

olo mekA 7E A= FlAE A (EH)e] o A = 71&e 897
& o9& 9 24 wye 29E Foz AZE HRow Audrh ayrnz oz
A A Fa 2 gAY 1ES vty A 54E RDE 3 4A4Y FRE v



Aot

=

3}

Fof of

°©

1_._.7H
il
oW

B
!

-

K
o
B
ﬁo
el
i}

o

1o
i

<] =2 2]

3]

AW ofyet SE=7ke A4 Foll Ao

Z o

sl

s

Ho

= o

,_Iﬂ_yl
w
T™H
ofy

=

JJo
_

b
il
A

e
B

o

il
e

iz

==
Hr

T

~

il
™

Ao
<
i)
X
N
)

el

ek AHH A o

1

°
pal

o

she] 714 % ofol

¢

W2 73

}

°
pal

o

)

—

0

o

e

MR

(Et1:%, 4)

Nl © o ~ aj©|m
(N &S| i ol SRl
84 gp|©| © |©|® ™ < | <oy
NS B (8BS &8 8|33
WK~ < |of— o o<
A_ﬂﬁ_.2331 ™ o< <
o
m_%_fe.e.oo.s. © 0o
NS & (3B 3 RS
MWK~ o ™ m|r~|
Wit | o [wjo v |(oow
— V| O |[— |0 Q DA
N3l & |of® > 0 |00 |0
MRS 29 © < ||
_._._uﬂﬁ_.“HuH“HOu » O |~
KOs || © || — olalo
— D ~— |OOD (9] QO DN| 0
NS4S b |[Flo 5 0|00
MK [ o o= oy
_._._.ﬂﬁﬂ2110 — o|o|o
CRER IS AR ARSI o — ||~
— V| M |—|©O o [colNe)RNee]
NSl & o > ||
MWK o o «fo o © ||
ol || @ |=|w 0 olo|lo
= <| © || <t DI | D
N4l & |[oo o) |0 |®
MWK~ o = 0 Q|0
olg || o (el o |olale
— | NN [ < O M|~
N S| S| © oo o O [N|©
« 1BE By
1k %0 <0 T oMomo
1k o) 10 - M5
4 o 10 z R oop
Ko~ w2 R
™ WN
1 o
F i 51K
Iy __A:Mo_ 70 T
Kio DN

F ZAFE ILA)

[

7

g

A1 2013 HE

=

=

(




Mﬂ
TR

B!

“ECR

T “
R

EICEES
of FAHoE U AAVES o A4 B AEEe] A

H
L

ATHES A st

ki3

AT87le sl

2~
=,

a417)

BN
=,

o 7l <ol o

Ho

—_—

=y

wr

na
o

‘(')/]

[e]
o418

ol
=

tol Al 71%A7 oA

)

o1

S
=

-of 2] MZ= CH] 2

=
4
1]
U|
M
|
oF
i
0F
B
(=]

{Hl
™
L
zl

e g
®
ol
B0
&l
il
=3
ok
ok
-y
oK
2l
be|

o
|
|
e
ol
=0

oz 13 7= e



d
N [ 11
J_
: A
i N
T or [ i
M %0 ok e N
= H +ﬁAﬂ 0 r Jﬂ
N ol b L )
o
_L n_l_.._ ok |..A| _Un_ e
= o ol fhu K Klo M
= ol 7l LH o 4 o 0
z ~ oF Kl i = O .MMW K"
T H 7 faz. o < A = &
- ol SR | AR ol o |l i 2 | w
% & ol iy s % IH o " mﬂ HM% .
- i il B_W il ____“ o %ﬁ_ Ol IH oF z1= 5l Mﬁ
A s | 5l aF N T | I - i L !
ME PO = od i K nxo| - e T .|A e m; = o gl
y I S el o | L 0 F |1 L e o o ) r
3 W g | izr Lo W = N B [l o|| F g F el
Y = ||¥ o=|| sk 0 R wi = ol 101 o 10 mm_maa_a : = X £l :
X . i 1 oo ak e T = .- 0 08T OTUME_G .“_.u!.x._g._m .H_u._E il X = =1
™ oy fu H i BRI | =] ~ _, KO of ) — - ol Sl " o mh b
o B =l | e <o A N | B Ui 7. o dorall ® s R
03 U | TR ik s 33 w4 R T U wwmu& j%ﬂ W B3 o
5K < ol | £l DR K NE L Ak T | RS =il = T ® g B
e nd . a ||ME 3 i | war || = s — " p
= = LY, | W uf B R Ll Py S = il w T X e}
2T i | 3 rof [ b TR RIRT i) MK R =0 0 G¥ 4 B § W
o zr o 10 =1l w= = HO = am=ll= ~ | =~ || <+ Al o k- N K o ~
R L TR o < ﬁnm_@[ ) P B 5K mﬂ%.ﬂ:__ mm;:mu g R o mm il
T IS TE o | = T~ KR A e 7
= o [ = = f Il an _
o ) | S-S 0T < o || 0T < Ao ~ < o
\Nﬂ ﬂhm FAY = = J._H_uuﬂ.mu ._.m..H__I_II_| @EE PR l_ == <t - X Mﬂ >A_l _ZTr
. . B iy T e or =r ™ o = T T
— ol AN . == T T0 <=0 of <1 = . ™
X~ o il i U L0 ) 300 B % = 20 =r _ ~ ko
(- ] . Y i ir M= - mll | oy ~
X FAN . =gl = wl Ne
~ o J 1 3 ] M Ho T X H Ho
JI_X “_m.__. o .._Lr.....- e U_W77L]_U_|m
5 T N i I\ .o :
@! ‘Nﬂ _IT Hﬂ.“ﬂ I ‘W_! T_O _ZTI m;A M
= & K E = T e
mm of z N ° B
(= i
7 R m_% m.@ "
= @ % % e
" ,A]_u o) @
O F X
) ,l;L/H _,Tl N
< I

Z

- 19 -



2 748 05 e8] 74

=
=

3 7]s Hopd HEV}

=3
%)

B/
~

;O_l
<X

xr
i

w

=

-

Soft
Structure

Hard
Structure

0
=
o
=
c

=
=
o

o

=
[+
]
wn
>
w

Discrete

NF

A5 A Az L A

3 S+ 7=,

AA

1<, 2

=K

op

iz

i
)

0

2]

=K

B
Hr

T

jze]

ol
o
o
=
i)
X

T
A

o

ey

ﬂu_wo
il
ze)
ayl

o)
2=
Hr

~N



o ghafof o

2ol 74
Al X249

a2l 1.6 7HH

il

i
i)

A
4
o
.

d
N
&
N
_
A

Nfo
RO
T
T

e

X
=K

A7

A

of

7] &

ki3

947} 7hs

[e)
T

of A4 0w v

B

A A

N

mK
=0

A
o)
=0

b

sl
N
o
=

Ho

)



2 AA

e}
)

A 7]

=
==

7F Al=gl o

‘.mo

O
3R
mK

s

o

B

I

o

A7 AT TAHS



o]

Holm

=
=

A =
s 3
A 2
T':O]:i =
A2 kel o]
=] 8}
SN

‘q_
8
5% A7&A

A A A

22X
1 =9

s
™ W<
o 17ro71_mﬂ1ﬂ
- 0
o _Lor ‘mwﬁ:._;Eoﬂ
EE J:Oﬂﬂ ZwAﬂ_ArOrAEO
H_._ X‘lor_y ‘._lm_% ~o
_/Jonn_.f,qO lAmﬂ
By E%Emmﬂq%o@ﬁﬂ
A ol nonmmOz]ﬂﬂ_.}.mﬁMrﬂ
~ deﬂmﬂUthLlE,] %o =
f ur%lmm@%mhumé B
- ﬂLMW%%o%Qoémﬁ_ ﬁweg\Img,ﬂml
T Méﬂ mﬂdl.mﬂ _._1|,Z]I7MM anq_ZT.ﬂ_muAﬂ
M ﬂﬂuﬂLo_ﬂmoEMMﬁﬂm%m_/%.ﬁ} ;d,ﬂ,ﬂﬂrﬂﬁ._m”A%UE el
g o e e <
: Hiiiéwﬁ ELM]? 5=z
" WMMawsm%Wﬂ o - Xgawqqaw
O UPqu O;_H71r%§mﬁ mﬂoﬂd._noE{ﬂuﬁxoL
= Qéﬁo h,a;o:._._,oﬂrﬂr f%ﬂﬂmﬂnﬂ:ﬂzoﬂ?oﬁ.mﬂ
a B ﬂmﬁu% ﬁxuoo;_ o 2 gurmmﬁd 7
i wam%oiﬂM%as% i E ® 3w
Aarmﬂwwao&fﬁmﬂﬂmf ﬂ,.,@%%igzaa
@ﬂwﬁ.é% rmmL7§%ﬂﬁﬁT ﬂuﬁﬁﬁﬂhzwmﬂ&rzo;l@
Eoqunrmﬂ@wéqmd %m@ﬂo a@ﬁm@f
ﬂ;a7amﬂmb%%lao%ﬂ ﬂawio%guoﬂﬁmmﬂ
= — 0
coﬂwzﬂwnm;:ﬁmﬂﬁ&wm mﬂwg umET%cﬂ%meﬂ,
mwta”wmmz Y. loﬂ“wmc ~ mﬂzﬂom,yﬁowAv g
EE 4 m#ﬂmawa @%%@quegm
b m.EMﬂ§‘|ﬁw1 ey <G | @ZL%.%iga_ﬂ
k%zé %ﬁro@}lﬁﬂé ,Qﬁidyﬂ:rﬂ
g,ﬁxbﬂ;%m_z ﬂifwxc*a Egeﬁnﬂo o B
beﬂwﬂoﬂﬁs,wﬂ:u 73;_@1# ﬂﬂuéﬂmogm@om% 7
,Aluﬂfll;o ElH‘IOE H_A| R 7. \_J|; ﬂﬁl_‘_\lwAﬁﬁjl
Jixﬁﬁ%m&Aaﬁma‘ﬂa7é ) wﬂx%owmwﬂ@%%
A o =0 an]J.OM]on Eilll _,oLo%J.T_
owqglwnwaajx}@ %w%W%E%%aa@
HPmeuuxmA.m zlbchrﬁ%WNﬁ urmwou_w&og:u]ﬂmﬂﬂ_mu
,IJ;E_.O Aoﬂ;l o *o.._ ‘Llu_wl 1;1_ N — 50
x% o o mo_.ﬂ xﬂoonﬂ mﬂby.w@;o,WA ) A
ﬂ%{u,.mﬁon_ﬂmihﬂrwrzfﬂmm7 %qm_/xn_rm]ﬂﬂwxﬂmmogﬂd;
— 3z F . — i o T A @
@u%@ﬂgmoﬁugﬁ Al %oowj@ag}@@%4
J|791 Hogo]un4 Jo° H_Ti, WE Lui
a}lé,% By do a.]z Aizoylaﬁuaf o
N L%a T _uﬁﬂo o o__l, é&%ﬁ@ H
@@Amo,%qxgg 2 e S © g F
ol i — %o oy 0 _Zﬂl ED m 0 . Jl o=
T O}E._ Z‘Z EOO OT W dﬂ_#o
EnNa1oMEdﬂa*oH RO o =g ﬂLaT7§u i
o@g%ﬂmﬂz wit;uaur%;%m%;s
EE]M@ = ziwﬁ%ﬂﬂomﬂ,@fgmﬂn%
dﬁqﬁ,ﬁo M ﬂmﬁﬁoo Hﬂllﬁuﬂﬂ 1.|X
= - S ﬂ_a£41ﬁx§_
S ﬂ“@ PR ° %
Jl_:ufééﬂgaﬂmz.1
ﬂwﬁ ) D o
sﬁszurﬂrwxrmage;;
oTAqw_len_/ﬂqua
Eé%ﬁ ‘%mo
E T
u g *
N N o
o

- 23 —



2y,

}

kel
yad

A
N

A = A2

T o oAl ™
— -\’ B —
aom‘xu%o_ﬂ”au Mmﬁo o+ o o) W
E_jmmﬁi%wﬂmu%%Lﬂo_a = T A
: = X v = 1 - .
e S T # v g G B R 5 \ Ty Ew®
Exou ¥R usE T X FEw  u gg S
L E¥x MY R oy Bah o
Mﬂ ,Wmé@uxwﬂﬁ w;ﬁ%_ﬂ . mau,o@ _smu__ ¥y 5T
ﬂmwmﬁg‘@_ﬂ_%%Aﬂrﬂ BT .zﬁ m____..ﬂ ,wﬂx._ Koy N ﬂ_@ﬂi
G . o o ri =Ju oh By My oo o
ﬂ%iﬂ@%%ﬂ?ﬂmﬂ ﬂﬂﬂﬂ mmm-.. :_.Mﬁ_ o Rl Rl o
i .%@ﬂﬂ%%%% g B NN ZEY B QS s
ouﬂwrﬂﬂaﬁﬂ%ﬂoéﬂn oo KR LR ISm 8y A ol
WL T e N g o N B g M R MEE =+h§n0x_¢u oy
Maﬂmoo_ao.ﬁomﬂﬁﬁoﬂo;l H]FmMﬂmﬁ -s:z W._Mooz.ﬁw._ AXLEA_.E
BT BT e Mg o www'ff.@;g:}__ma A S
< L P wEN e I A Sy : NNAIRENS N )
d! Jlﬁ NIUM N I)ME ‘»AI _Xx# Lt 1__/|1_ \JM N * o B RN i lvﬂ MO 1m_.|7 JO._.-.._ ‘LLI., dﬂ ﬂﬂ
el ﬂ@ﬁ@rﬂaﬁﬂJ e T » ¢ J ® Ws NP
o TR RN E R R r = B O
ol Mo om0 = o Ay ( ) o = o
= o ok T reTE_™ m <9 " . e T
of T o — X o mﬂﬂ.}ﬂ N Ro | = Eﬁ‘nan;ﬁo#
A S Bl SELE o |yw y I
= - < —_— N K-
%MM%%G%E%;W GERLECN o 4 Ro < x o
ﬂlur_ﬁ o KT e el N = mr o 9 Nn R N N W = —
T T g < o ow $ Ro X o | F BT o
_ X = K o N Mo ST ~ Ho ﬂa = B0 =~ —n o
@#%wﬁya%ﬂl Vw oo ww o mh_m x| o BT W
o ﬂoﬂ4ﬁ037q T ~ ) SN _ o} X
Zw = P wo o 4 L ’ Mo/_ B | | & Y GR e
o M __ 1 = = T X { N 3 pa )
- o%%&q%m_wf%ﬂ T TR L | B || be R o el
Zﬁﬂw Eﬂ 0 E ~ . N Kl | Udﬂﬁl
N S oo US| Bw || RN us BT
X EOL: o N o I rals d I.E N LSS OL —_ -
o T N o/ L O I Ro /) X NI Al B K| = W o W
Aﬂﬁzmmﬁﬁmwmﬂ%ﬁoﬂufiar. SRR A
=N =) o o] X T -
W o = Lors o o MO —= 3 R : Rr R N
%o dy QAEPL% %Ww}wtﬂ;lmﬁi ok _._._.mo WmlHl N a__“mm quAewEE
FoRTENEE CREET e oo 0¥ || TE|| O3 R
= N\ - - s N g ks .
m_%ﬂ£1@mWﬂw%ﬂm}%%@_ P &2 ) oo TN
o w m K] 7K 5o N 2,._0 ]47 0| *i xo — ) = ZALIMMJI
= &I o & T o _pieixd ~ = o] Nl
e X m TN Ee =B T Rs L ol RO ; Ao | Ro H %
T o oM wm HLW%HJ%NOMM o . o TRE W R
Y g JEAY 0 e
=k e ol _va%mﬂuru_w
700 = K =
m&%ﬁ

- 24 -



A

$98

T A A el A €]

A

i=]
7 A

1%0

3}5}7)

=1
=

oA A

PR
O]—o

| glel FAsY, REDE E

2

EIR4 4

KeR
L

of

K
a Kio
o K
IR o
R i
Ky _Alﬁ_ [ =0 —
o = o =
Kl ¢ —_ i N
g & < ~ ~
<% R0 H 2
- o — = =
sZald I 7
o] _“_._ro 3= < ol S
H .__A.o 7l = W — ~
R ~ g KO
Koor - = wo Klo
+ ol MW K A 20 r -
g DR | Bz @ g
w0 g1 57 o 2
o =g e oy | B
R B L - N
KB R O i+
B ooz M wowe o 3
o W U R ®
Wow _ v Tam |y W du
o %w 5 2 R = = . N ~
L T o
0 iy R ow M_/uu .A_.._ N © RO E]
= SO TR e
oW dIT |7 R
_Ill.—l = w _IL |_ﬁ|._ _.=__._._ _._m_v.ﬁ w.ou —— - —— —
= . s o w = K Tl K K
RS2 Bl | ob N
r T L 3 7
o 0 o 0 0
ol
o R
oF Wr
T
Do
i LA
KO T N oo w
~ R0 NS
i pal oo =
L, TN
| | |

I E AT

Aot %7h

/\O]—

#4d 7|es 4

A 9] A

ﬁo

oA §2tehe] A

o

A9

d

Eal



24 Fue) A3EY 2 A%

A4 = AM FxEFL 1990 ol GDPolA #A e vl Fo] 20%E 43|87 % 3§

o Faz 201290+ 15%0l o]l 27]174A] ZFAskth 1990d i o] Fe A

2 SOC FAFY A so2 =2 Ad FANFS 239 589 FAjef 3oy

A FEatA Ggoz shestA HATh @A Al Aol HEA ZANE 11
Bl

ghatofol at= FEel= Eiait)

dr HT o

)
ik

gt 9] Gop CiH] {2 TX} H| S st

24 - 23.42

16 -

15.49
14 -

V+r—rrrr—Trr T+’ T T T T T T T T T T T T T T T e T T T T T T T T
P 4 o

—

A8 ] OECD StatExtracts., ™National Accounts at a Glance;

a2l 22 GDP o] A FA H|S

Ferhebsl AMAYE GDP o] ¥k nFom 4uE Addel £9F7) F 457
B AR om £ GDP ] ANTA vFol ANFEAT 10% HAEAA o %
R&e d4stn Utk 20124 71E, OBCD %7bEe GDP ] AX%EA WFe

A&A 0w e 1015%E 715 Folt)

Bl HMMHo Y7 1Y OECD =7} HAMYS| 47| UYUD HLUSIL H|F st
15 15
14 12
12 12
10 10
8 1 8
6~ 5 w
a a
2 2
a - — 0
RRRERERRR N BE e 8L BR e B EERE3ES0 5888 E8EY e N e b e e =g p e R i
SE g3 gaaR s aas S nag g2 a0 2RRARRARRRRRARRSR R R AR AR R8RSR AR RS QR ARRRRRRRRRRRRR
—DP CiE| TS AR SPFPLR H ) =4 —GDP CHH| O A RIPRR| HE()  =—GDP CH| HEEA S

[A=] OECD StatExtracts, National Accounts at a Glance;

4T
N
N
Rl
x
o
re
o

a7 23 GDP the| HMFX} 8|S FAM et OECD=71 M &

— 26 —



Fol ‘qUA

3}
=

f1d =7ke] 14

I

Z7te] AARH FE(1QF GDP)ol wel

0

el
o)
wr
Ho
Gad

P71 EE 20119 7k%] A7k Aol A sl A

°©

st= 20094

Al
o

g
Al 2013 S A5 AAARlA diat

%

1914 gl~a7 53y

9|

=2
[}

el

20123 =1 <9

o1 2

==
o

o

R

= EC’]

BAAR ol Aol

1
R

7}

Njo

700

R

B

2} ] &} 3L

=

=

9

4 50

3

AAH oz ¢
A o] A

4 B35} (2011.11 7| &)

v

o]

2009

% 24 2L

1

48

dre AAW opa} e v|Ee] A

—_—

file)
il

R

61
Z,:

E

=
-
oy 1

3l

AN

s17F A<l gl

S

7}

=

=
€]

57t 7Hd
7}
olok = A}

1970, 80 i <l

PN
T

]

2ALE QL) Zarel

o

=
=

=
=

=

)

=

dolef 1990 o ol

b

S

o

R

=

}

0
yad

A% Qe Ao

°oltt.

-

1980

o, e A
o X i k. ey $27) kg

15

sfol B

=]
L

o
= P
g

)

L
a

]

S

=
=7
-

3|

g

’
=
=

o 90\ th o

3
2
Z':

el

il

o]
PN

171 Robe= dnbriEo] o

°

o Neg 24



E 22 FEe AM AIE
chel 109 e
T2 20094 20104 20114 20124 20134
gt= 986.3 1,070 1,1145 1,163.6 1,197.5
G o= 5,390.9 5,459 5,896.8 5,980.9 5,7200
E o= 14,624 14,658 14,991.3 15,609.8 16,724,2
o= 2,258 2,250 2,444.9 2,452.6 2,489.6
gh= 16.2 14.7 13.5 12.9 134
44| gm 1.8 10.7 106 - -
G
D
P ol = 8.4 7.8 7.3 8.3 8.4
A= 9.8 10.1 9.6 94 9.3
£X : international monetary fund
FaFobe WE A5 FEO ANE SR Aste] Bt Fu A

# 23 35Y cfdMdA T ERE

= 9 oHd A 7EE A3 R E
1 ol = (43%) ol = (25%)
2 HE2IE (13%) 2 2 (15%)
3 FHLtet (8%) =2 (13%)
4 g = (7%) = 2 (12%)
5 g 2 (6%) Ol Etz[ot (4%)
6 = o (4%) A =F (4%)
7 =ZHA (4%) HEZtE (4%)
8 ol Etz2| o} (1%) Bt = (4%)
9 5 2 (4%)

71 Bb (14%)
10 7| Ef (15%)

5 9 1709 2he 1,160 =3

17

ol

=X : f

r

TEEE

’

(Mamd m+, 2ol ol sl oja waae))



AANG S Adestes ezt d52 d3d FadAl= ofgo 2

# 24 HA tis2h 2 =2 A4

AHE(=H) Ay S5

of¥
o
AT
k=3

s ooTEof B AT, AIBSY M EHD £F

Mark Marx . = MA, AMS
(2 2) m Tokyo Dome, Yamaguchi Dome S 30 Of7fe| iZZt7x= AlZ| 7 x’l 4_'-|'Eo|’
=T 745 ol
(== ==
STRARCH = Strarch International A= 70| E£-E2A AlZ SHoll £ 27 M A=
INTERNATIONALRE  [= o Al2gle F2 s|al@ 2D o &1 Sof ol olgsl| “ - °
(@aeddajoh) |m, ZuolME JHEHBE Aetn Sol M2 Al e
n =52 RHEHAAM U3 S7=xE Als & Ao D F=F
KOCH FEEJIZE 29| ciela] AE|E, 22 SE8, Talo|Alol| AMAH, AlS,
(5<) of Amxx H=EA O2|0 FUHoME L& ofAotE HIIH & SN E =]
o AlZAlX
Daisei A B AZBAX 199 7|¥2e=Z Komatsu Dome, Yamaguchi Dome S| A, AlZ,
(=) 200{702| AlBSAXM HEF SN E =]

m 32T E Z0F MA 1o AlsAdX ER
Takenaka Co. s M QAr|s HMEH AN E5| oim Ia/\ml ol ope| EA A3,
ol e ’ T T T e
m Stuttgarttist F. Otto w= 74 ZEAMSo ZAME FAE F
Schlaich-Bergmann  [E 2} MA Mol thazt7=x 2td dXA dxyolgd &so| g A, 714,
(5¢) s TuolME= FitotAotE HIIE XSTF=E, AH =2ETIHE, At 2|
ZefolAlote] Axx HAEHA Fof MHE T
71, dA,
Aled k2|
(F)Etol2 == - 2o
- w MA AH 19lo 32 AFE ASHA A, FxIe

et A=l Adda ddd RV dAY Y TleAldS difEe] 593 o

oM At lo] A Eit AFEe] Aol oM HUE VemE A& o 8t

Aol webA ale] olEH]l Ve vlen Az s AFdlAM e TP gAY Fr
= ud



gk Akl

o] ¥

)

[=]
M
=~

1Al A7 AR
2|

00004

s

[e]
A 7F Ao
(68,

|.

A of
0

2

A A
=
,000m*
o 37

700
1 CS+#

)

: 74,000m (51,0000 41)

]
HH| : 250m
=0| : 40m
S A 2 1

oA
H4HA 208
S A 1 195

=
__I.L

= A
s

el

9

_g]
A FAek she e

o<
=

U 7]

}

9
pul

o 25 ojdal ofLt 57

(2) 2R MuEd AFE U AL

A A A Q

—_

TH

<]

o)

Xe]

%

4
(Y

FA e 1] al

S

o ABpzo] Hgo] gk,

=4
¢}

22}

BK
)

~

~
Mo

e
o



ZHAFA| &F

Z37I~F 247}

=
=)

)

(b

7t 7

X}
o

PNy

EHAl

28 20

)

SAlZol JHEA XSTE HEAE

(h

Kl

==
o

S

M

g 27



HE A

A RERE

Z=o0 7H=

71et A

SR

2l 28

a

ALl

B

o

—_

TH

<
N

N

Ho

#7t oA 1

A

59

]

_éﬁ

)

Tz
I
=



KO
H
w

| A H J1I

J

§

100
H

(c)

i

0
ul

Kl

gl da Ak

ol et



(4) 5% a0 AFE2 e Alg

N FRAAEHES Exo AFEdE 8975 s Hx g3t A5ELS IH T
ol #idoely A AV A AFEET olAF gl AHE Ve uYgd JEH =
AexEa ormg #Ad v Mie s JHE oS 9 AFIEAo] JMeE Ao
2 FoEn

o AKX : 2= Al olE
e O|=EA|

e X|E :140.7m

e =0| : 539m

o ME : Z2|7tE U 0|E,

27 (e %)

o AWK - dEF LIHE A
o ZO|(ZIE X MZ) : 80m X 216m
o M= : 2 SEFA(HI2tA),

(=T B ]

Steel plate

tail Lt

g
i
N
r
N
H
Mo
o
jiz]
=2
H
n
ne
o

o AMX| : o= fAEHF Efn0}

e 20| : 115m

e =0| : 30m

o M= : LIR(SRY 2, JHM, FIH)




o MK R MEIYdE =H
e X :20m x 70m

e NE : MIZIRE + 2X

4

Al

a8 214 =3 o3 EA CC




2. =] Al

m_.oﬂo

Mo

1
R

2

<]

FA1

A

oA tleitol

a1 F

o]
PR

al

24 £ 4]

1Al

gl

X

o spEY %

o Mae AM Aol &3}y
S5 A

oF
o)

3

&l

o]

skl Sl

S

3} 4R A
7

=

o

7

] o]

el

Mo

2]

i=]
=+

5¢

=
T

= el A

FaL Sl

S

o] Z7}
A4 T A

Al
o

of
&

o

- {7tz & A

- A ol AR JHE

=

Pa_ 7|.| =13

- §FFEAL Ol HX|o|

ZAl H7lE M
AL

HI3x

=

S

—

A
o

2

s

2
A,

E
-7lE

ol

s

==

T
[}

R84

g, 7=

%
2.5 dHstol e of

o] o} 7kl o
7

ol A

=
=

A}

fui
A

H]

ol
of

o

Rl

I

524 H|

KF
Zl
ol

o4
Rl
ilof

Kl

o

EX|e 1zt
[Zo| Mzt

S

e
x| ALA}

_—

pal

H
<+

KO0
=
10

<

7| &o| ™
EX| 72

jurs Rpurw §
o o

2|

2

B
=1
=1

S=ot 3
A ofl A X|

2
ol
U
E

I
0

af v dlgeltt m=E =

S

4

I




~o
T
=K
~o
o
of

A

7betal glow, 7]&

S a7t

ks

Al o

NJo

FA1 71 7] YA ) 2AA S A E =

<+

W

—
[¢}

3}

o
il
=

p—

0
bo

o

Ho

BEA 5

s+
ol

AA TE 65004 THAE

o
=

wel ATA

KX
=

a5 FFsta, v

th 2 g EHA S A A 1,7397)

59 &43s

Ag A

Aol th,

=
T

b A=

gl

K
=

o} 515 1 A

H A &

o

A Al o]

p==%
[}

, THA =

A 1,628 o

b Q=) el o)

An} olg7e 2003
)

30% o] %

Bl

7}

<
T 10% o]

2000

ke
T

W, cycle racing)A+

(35
A

ﬂ_mo

or o
y S

=Tl

7}3]

sl A FE

N AT} A

E4% Fhue
l—H o

gl A Al
o] t}. 1980

)

4r

al

#rd w, el M= FARRE el 7t

K

boh 48412

S

=
[€)

~io

#:0.119)

=

o144

AR E(HEF :0.262)

A
™

/=
-

7h

=
=3

1(32A

0.5(37hH

-1(3aA



= d
oA A upel o] F 5Y FHAY FEFow Qlste] o7f Fo g Favt F
7t HA Aol FI A el die 1% Fovt AXF R S AoRE dAwEnt
71E9] A1 Felyd 5 FdAAE IS o)) st HEEY & Fote] ¥ Al
A 5 FUrskeE AR Fkebal vk AASALE AUE g AR AN A9E BE, F
A AHIANAEY A5 Foe MBHew S Aol Aol fAlsHTh
(3) HAAAA
20003l = =] AAl AL 50,655m ol E3FE] o, 2005\ ol = 254,393m2 0.2 5uj
o] A Z7tatdth E3] 2003d oA 2005 Alolo]l HAIWA el Z7lEo] 197% = F 25
7hst At = 7FA QIA=7F el web 5 A A QL ARG 3]9] 5 27 ST E]
olo wel AAIAdL WA H £80Ye g S/ Aoz FAaE, A, o= Ty
of A7 dFor UAJAE WFozE 3 A A AP AE WA A U
FoE A WA= A2 Ao B A A8
E 26 2 MA| mxo| AM Fo
(Sl m?)
= 2 2000 2001 2002 2003 2005 2008 2010
COEX 36,007
stoi g 7,948
oqe| = 2,500
of
XAl 3t 4,200
Y}
R A% 46,380
o+
HH M 22,159
Al g
aTM Ef 7,422
HE =H
Z1e M M E] 2,395
(ICC JEJU)
FIEPS
(KINTEX) 108,483
e e 7,827
M E (CECO) '
Az AWM
M e (KDJ 9,072
Center)
A M
M e (DCC) 2,520
SZHHAlof 8416
Fol=
(GUMICO) 3,402
HAEd S 50,655 119,194 126,616 129,011 254,393 265,329 268,731
% A : 2012 BUMAIAY SH(SZHAAAR S| gzt
2014-2015 SHEMA| M| Ef 2| (BH R MAI T A RF3 3] 2zt



BOEEAR m0j2E B COEX L

PETE

uChzid e maTilEf B I A HKINTEX B EelH e
B LS A HAE B R B SEAYAI =303
140,000
120,000
100,000
80,000
60,000
40,000
20,000
o
2000 2001 2002 2003 2005 2010
J% 216 I MA| HAHol AM F
0 A2 :-0.119)
~ - 10
L] #=od4&"ETF:0.071)
8 8
7
EY
ﬁ:
K
u.
olo 4
3
1 1
o [ o[ |
(3A Hx) -0.5(& ) 0 0.5(&7h 1(3A 371




F oA 20108744 4417

=]
, =

ul

—~
fite)

_q

o
o

600

1
o

3L, 2020 74A)

2 597 ai

2

°
~
© |
S
8 g
e 2
T D
<B4
0

7h)

b 1@aAH =

0.5(=&

N

-0.5(&

N

N

F

-1(=ZA



SRR = b AN BB TEE EEAA
= TEALY B AFIE A, o suhe Ael/m 2
]

| = =
A et ASE A7 AE3tE AFHA W&o r &

- - XSS JH/E A B 7 FEAA FHL
sed s Al b/ E A FEE PESA U KRS0l
a2t =8 SHE = . ojy/ziy ey FxB44 ST ego] L
AMAE = . JHHAENS DS AEALATIE HY
- o B I TS| T R HOAI AT L
stol=a|= - 24 e FE7]F U RojAI AT A
FEAAH WU mm o A 3O JE A AT Erection 7% T
AZ70E e - JjaA] Rz g0 AZ7|Y X AN DB L

- A¥ U HEA AxE ou T H8vlE AL

ZATHSHof cHst o S AFSE S 21T AOIE 7 EH|07]|S

7j et

AOLE 2 =

SOEAVEIEE = . coiwe) Ante iy 2 Fxom xRS Y
HviE i + ICT7|ube] 3 ol MEA AT SR 0f7|S

+ NHAAE AXEY A FXIHE| 71 HE

= oz TENE
juAI[_.__l?_]. | El'f:— —
W=l & B2 H=S | Jem=at

d2 7I=2 483 . H|EL|ADE 7yur

=
T

AT

g 219 HHA st Ax=E Y=

R/

My =
=)
1
A
Hy
i
%
>,
N
>

44, Of
(g
)
N
)2
o,
)
o
oty
o
g
rJ
(i
2
N
i

o 9

i

Mo Jg &
<
(o]

AE 2R s FAN SHOE sl FEFAL WA BFolA gofof Fu)
e !

=AM e e SstE e AAY A 7' 5S40 agE A



H71 <l

N&71s, Al

°©

3

=
aL =

ol
=

o] &
Erection

1

0]
yul

5ttt
AEs 1B

°©

+d

[}
1

=

E

=
=)

RS S

kel TEAZE A A
o ol

=
o

EUHE 7ls N

=

Value Engineering
)

PN
=

-
T

o} 2nhE FEA

to] Lock-pin 7]

1l A

F7)%0] aAh wEkA A o3t

°©

o

< % K MR W TR L I B I - R
WOR L Hr o TH A ) B TR B NT TN
o B X K N o ] S s = o \e! my A
T et EEE o TrefaTal
~ T = o —_ "o
MJ|OL7.A HU_W%EU*AATﬂH &A’ MH;O‘.DILE_‘OI ,M..LH&O
© X - X (ro MO ] B < I S
ap A T oo X Ho o - M g 5 =
duinn]r ELE;o]_,oeaa e goxu%olﬁTiE]
T xR D DC: =t BT o= Mo TE L W
LO;IVVI,..I_.HMH Hoﬂ\l yﬂe M‘Iﬂwo%]i EL
o o n T oo XA g MR X g2
il s .A]# o oy o= R Mo M N ih a0 R ) :
L o N T o g G S T S
o] ll AT.C vﬁ zi ,ﬂa zn o= [are) " __ﬁ =n Xﬁ HT_ g
TER TG A -
H B S M - o o U TN
B W PO ¥ o x Bz _ D
i R N, T Sy
= — = e
701%1% o W X B o W ®oxm R r T g
n b = %o N T 30 " & 5
g A TR - - iy s C—
o ﬂOﬂ gr o X0 No o ~ % o~ N ©
%umo ﬂbwlrﬂ QO ploX opk iop- .:O I <] e %0 © = TR
R TEDT N Pooxw_uw® ¥
AWM N <V ICN R N %%wuﬂﬂ%ﬁ@ﬂ
B T — N % T =5 n
BRI g el " o begsE S
_,oLE_.aﬂI Ly gy = Y 0y 70 RNy R N
T x wHpPUEE G TR Madd
i poIL % ~ ! N OBK Ho T B wjr gl : 1| a_]a = <« | wm
o 2N T = T =5 o B oo g = Ul M
G 7 @%7ﬂﬁﬂo o) CUEN ﬂ%jﬂﬂi
N Mo X 0 oF 7
aﬁﬂr%% by syﬁﬂWﬂ o MQWE%Q%QM
R oy N Eoédt.m_/u},_ﬁo iy uimﬂuo}iﬂuwﬂuﬁv7
0 ~ . P —_
ﬁi%ﬁ NOBN oy By w %%ar.mﬁgjxiwﬁ
T2 ~ P ® o 7 g < wE X o Hox 2
P oy D 7%me@& g W TN dom g
~ TR T o 0 TR B O —_ Ho oo M PT _ s w o
B =3 W%ﬂgﬂg L2} ﬂwrﬁrz_u_i;h%ﬂ%
T T Mﬂzlofrﬂﬂ N eIl gew
O %0 TR wmuw S R e R i S
a N = o MT W Bom gy P ® R
Pk, Tk oo b s Ao ko
xX = <o . o — A i ﬂvAﬂDTE]_IT ~ = ©
do o7~ do momwwe N Tw = w oD mo PR
T T T ook N P ook w0 b B W



O% 220 Azl AECS a2l 221 Esprit Arena M4
(A JHmE 4l (A ThE Al

Gerryweber Station< AU ~¥X % ZH7]Fo g =A< Halle, North Rhine - Westphalia®ll
AR Ao, B 892 12300 o1, 1992l A JHdS Ak 4718 88%
Qroll @3l= JRHA Aes 7HAIL § woll B7F Wel7] Al#tel e By s A71E AlE

E 71Ee] HASE e 24 AR A=

s
N
2

Edo] ZYPIFFEE Y3 A¥xx Hr|FoR YA Hi=n}
xa @ AolE FxEd <l

= | H Az 2o JTo] Tts

st o] A Aol ZEH R T OE FAor. drky oz dy o] &<l
Waldstadion®. = & #] lom, 19251 de] L EZ35Hh A714S L& od= o H o
aFel=E AXged, 7hd Ho #rdaye 2005 FIFA Confederations Cup® 2006
FIFA World Cup Hldl 283t 548 A7 AAEelqrt. g2 474 51,500
o #TEs F&L F Ao, wASZTe A S 47 9ol 48500 HES FEE
T Ao dAe HdAE d¥=23 AF7FS Gerkandt HEO HFEEVIEZES dxYol<l
Schlaich®} Marg and Partners”7} @S &3l 2002 5-E 2005 7k 2006 FIFA ¢ €=
S Y3 APt 2~y e ) FHow AAEEAN 4850082 AT 8T F
g —

Ji e WAHY, AW 650008= &L 7 de= s W heen. 471
o] 210m, % 190m, Z¥]i F w¥FebH A 110,000m 7 B &o] 480,000m ] ¥ ¥ 7t % E

L

(a) Zolx2a ofey Lt (b) Bi= At} 222 7| & () FHLtCt BC ~EiC|S

0

g 222 =2 A AEEE




dE=Z 4%, 30009

(¢}

=

tel 37,500m'e] o] =

Z

101-

]

s}

~¥3

i=Ne}
o

A A

il A1

9|

o el

of, AlAANA 7+ Z

ol
v

o] ABe 9000me] AARER

i

ol °F 15~20

-
1

golzH2 AFE Axd A Ay

3
=

= ol

7]
W e g, vhE b e

=

3w}

Eft] Zol H]

|
o

o
b
vze)

=)

Apaie,

o
T

Ui A9

TH

il

<]
ol

23!

o

Hlo

ol

et vlwd A 71&0]

7}3

=
[}

5o slugow A FEA WA ol



}

=

I

°

)\01—

Aga FE2A

Aol A 100m ©]

AA o] 4

=

ATRA Aol
=1

%

]
yal

o] A7k

2 9

1

=]
=

di

il H 4 FREe) S )

A2 FrEe 7)
ZAE . agw A o

F(AHE =) F27F AHA

ATH.

w o No A &
= I =N
— T
x._w_u.i o T iLMA_é
o ~o —
g ag ) R
fEZE » K0 o e =T 4
TERW G N g~ D oo
5 S Gu®
_._A.__ Ki c_lﬁo ﬂﬂ“lﬂrﬂﬂl
R
o o Pxw
TEE < za WE mhag
EgEfn K mm_ﬁ e wEE g
SR o i =
Mﬂ_ N T8 LT
N ~ n_Alo/ ° o
H o N oF Hm,m.ﬂ
Iy E e 2
T _I_ _ mOﬁ.@rMOT
o ol mmm_n_mu%ﬂ
Ki “ ,o|1r AUrmiﬁ._
" £ 3 G
< 0 A
Aﬂ_. EW%EH,L. %0 dﬂWAA 0 H._qu
] -2 5 m o O . N ﬂmﬂﬁﬂ
~ N R N Eﬁﬂ% ‘m.ﬁ. n_mﬁ\%
3 = w7 AT%® o
o <K W ooy
i |._ o 0 by
N <t =1 B
T W @ < "N
T R S T W
L o P - ML
~OK ﬁo”mE o Oﬂ .ﬂl
%. ﬂ WO#DH—TU_’M
Al ,mﬂ ,I,Ul‘nro
Al R
T N N T
M = o =
oo o=
‘_ao‘.x_.ﬁﬂlécdjl‘ur
< A S
THE N
Gl SR
NS dp T o



= dAAE
= dAQAT|E

= AlA A=

- shequry

* 7| EPZEo| DBY}
R

R TR
= RRfARY
LT

= HEASYUH

ro

i

a7 228 JHHAl 2xE FUAMS 96 £8 2473
b

)

2

=

b

1

M

BN

>

-

>

ki

M

=

1o

)

s

i

)

ol

Y

-

N

1o

it

X,
e ~N
o) )
o )
32
11 =)

BN
Ml
Rt
SE

>

ol

_);

[e)

o T

olgtar Aztet= W= 39%0] @ttt =l Al dAe] et
7F sold vk JREE e did A AP mANGoR deER

o
rlr
=
=
o
2

. erf

= B E0|C}

= et
-a=riisg

= =rh
= HE0|Ct
= ook

EREc

| 7H = 4] a7 231 I AlSEA 2 HE 4

Tx= MsTdsy

¥

==
ol2
~;é%%a
71g
OB 232 HHEA FEE2 FIAV|EH a7 233 HMHA FxE=2 Jl=™
e Bx 27}

Ao T AR I Gk AFA FATHGI mE MERANA A
BEste] ds] ZaAE £Fe e SURbe PRACE A5 Ao ARAES B
A, FEel HE5ldE Bobsetn BAd A9t el 6% Daksict.



&

X

)
e
o

=1
=

35482 43%7F @ala, A

S 1
a4 gy 2

sl

e

el

stm, 100m ©]

S

3

7+ 3690
B Ad# s ofof

3}

=

LA

I

o
)

= H
= =

1ol B0%ol slgatths A¥zAle] A

S

=

= 10009} 0|4}
=50009f 0|4
=

20
=3
3r
°
8
3
i

a2 235 HuEA F=I7|=7] ol

ofolgl oz =AbH glct,

=524

1=
=

2. U ¢

7]

|

23

-
s

CER

3} 7]

NEARAE

el

lo

=

i
=

CEEEES
o @71EA 9 Aol

HHdA 7

R

T3

T

=

4
°

;L

, AHAY o

o} e A=

S|
S|

gg]

s

FHol e o] Eefd)
_ﬂ/\

ZoA defe

-
.

wjr

)
N

Ho

o)
B

=y
pl

o

N

]
3
il

™
)

il
N
e
~
Ho

443% o2 1 7}

o

ol
X

3
-

1980t &F 1990 o o

57F AdFskl et 90

o

5

el B, e A4

<)

i, A2 1970 oy

Al

1=
RS

)

N
B

E
=

s17F A9l glem 90d el

E

=

=] 1970, 80 thel

. g

ﬂ
NF

N
No

-

e

o

%3 2000 o



ojn
00

A elveket of 15

tol o 2o S o

[

TOoE

el

700

3

7 Ao g o

7+l F

PN
T

w
)

T
)
e
-

o
A

[
=

Ho

2183}l

ol
=

A

A=

_CH

el
T
A

—~
file)

7h =7PE &

291

600

500

300

200

100

7| et

to|=E| =

el

o0
i

@A ol

EAHOA Z3e

ogf
|

2
QsholEZ| =

o7l &




.

AoiE 71970 © 2013)

E 28 i3 = AAHE Eso AfY wistFo[(o|=)
FEEHA 19704 f 1980 Cff 1990 i 20004 i BHA
#HA ol & 0 4 6 2 12
2HolA =gl 10 42 33 8 93
o} 11 9 15 7 42
| 3 4 3 0 10
stolHel = 0 1 2 0 3
7l  E} 4 4 6 2 16
g A 28 64 65 19 176
% 0|Ze| A2 1980THet 1990t B2t Tx=of 2B S8t IR 2e
H 29 tha37h 7+x AlAH” S35{9 Ao HetFo[(Y =)
TEEA 19704 f 19804 Cf 19904 20004 cf A
A ol & 0 1 1 24 26
AmolA =g 0 12 221 58 291
o} 0 11 67 42 120
4 0 5 15 19 39
slojBzl= 0 0 0 11 11
7l Et 0 8 44 19 71
g A 0 37 351 173 561
¥ 19704 tH32F 7= &3 S5{7F MRSt odd 23
E 210 372t 7= AAE E59o At v{5F0|(8H)
T3 A 1970 cf 1980 Cif 1990 cHf 2000 cf A
Al ol & 0 0 0 17 17
AHolA = 0 3 4 16 23
af 1 0 2 17 20
| 0 0 0 2 2
stojH2z| = 0 0 0 0 0
7l El 0 0 9 7 16
g A 1 3 15 59 78
¥ 1970, 80 CHoll E35{7F 72 glen] odtho| &= It
20004¢El 351 =7t 7KLt O o 2o godnh o a3



¥ 0| = BADoj~ ZyY EL mg OSo|EE|C B7|E

45 - 64 65 - 70
(Vg b
40 7 - 60
35
- S0
30 -
25 40
28
20 - - 30
15
- 20
10
5 | - 10
0 - 0
1970 TH 198043 T} 1990 20001304
I3 238 i3t = AlAE S5 ooy wigtx:o0[(0]=)
| m# 0 £ BAHOA =Y @I =L OSo|EZ|E @7 E |
250 - 400
351
L 350
200 -
L 300
o L 250
- 200
it iy L 150
- 100
50 - 37
- 50
0
(1] > 5 )
19704 T} 1980 T 1990 200013 CH
O3 239 i3t 7= AlA"E 5o ooy BsFo[(YE)
18
16
14
12
10

4 om D

1970} 19805 Y 1g90ACH 200048 Cf

a7 240 a2t 7= AL 552 i HatFo|(3h=)




ol e

A ol

<

A

]

<

el Fa Zus A

d

10

—L
L

ABFxEe] AN HEg

<

A o

T 71+

o 74

al

Gl
<)

2l

]

<

e Rk Ao, =] A

ol

Ebt] 2ol o

=2 A

pia

st 7

9

o2
=

B oo 4
AR TR AR L] WS RE

2ls

ol
=

st AA

wjr

ot} wepal A

ek AR

)

glo| 2uj x|

A

= 2AF H A
Al E5A

F 2.11 7|

i
ar

)
g

of

T

|

-

ol
mr
ol
ol
<

B

wor

I

o

0

2013.08.07

©
>

60

63

40

11

|Ab ATrzR]of
ENEI=EYEE

A%

7H =

The domed roof sound insulation film swiCThgear

|

2lo| = JHu & x|

A
=

oo & x
Opening and shutting apparatus for a dome

2014.06.03
2014.05.14

2008.02.05

X2

The slid opening and slid shuting device for roof

Opening and shutting type roof system

1




sS85 | &aol

N "EEEE 4%
2013.09.03 \ Zzm
100 290 300 200
| . .
6 | Hu4 x22x2
Opening and shutting type roof structure
2013.07.11 ()& &M oto]
7 x12o| s A
Apparatus for opening and shutting roof
2010.08.10 =34, ZF4A
8 N Al X&
Opening and shutting type roof
2007.01.03 F Al 3| AL EFO| 7}
3
j )
9 | HH4A x22xE

Opening and shutting type roof structure




oA = N T
- =g e T
i Wk g
o0 v\‘/ ool g AT g
16 AR BB s v
? < Y o o BR
w | ." , PEBE aw®
o 50 | I- 0 N
i : ».,,,l»«‘ o | Txb TN wr
o I AR | T wm N M N
r y —
W xw\\“\/\(v»%“,\ = o A =
\Q\Ic;uéﬂ T T
o > S T 0N E T e ¥
< £ % ’ B P
% Ho R < W
X T oA R M M =
= 7w F o oFF mf
_ _ ™ T o wE
<r ko) E oo ow " o0 o N
) . G C I I
== =5 = . f —
~ 2 S0 Jm-u, ol = MLH wlm% Ho ™
of IS 5 iR o
ol | _ ﬂ m = m M ANn m mma WE ath] § %0 WW oF B
5 [z : e o e T
_ |®a P - B o < HJ oy - plmy Ao
o = ol 29 Tz 2 o " m o
a | [P 4 g £ S Lo Boe Y e Ly e ¥
- S < 3 = o ufzomewo_éa_.@_
L z 58 x2 z CHEE R i
K @© = o )
%0 - " 52y E G RN
Xl _A|n T o L C o Q _ﬂuﬂ ;.Io% oo 10
® O 30352 Jﬂ o E -
N > )
N < L . g5 .| %822 BN w L EE g L
S AR i & i N <258 AR N %umﬂwiﬁ;ﬁ?
AR = g M) " Wogo WO R
Ujo Q - h 3 o g O —
S il 5 i g o N M o= NN W b
OF G El N T R
S R Wowm g 2
= ” A @ —_ Mo ) B! - T
o ™ TR W T M
oM e " ol



= L 2 9
T Amssl || #8Rx | #2332 | o | e | AU E
(F=A) - 3 &t3] F x5 7| Et
A =2 T 1929 560 605 309 1787 228 2250
ga3zted =8 ¢ 29 1 10 62 17 59 11
(A=A ChHE] %) 1.5% 2.0% 1.7% 20.1% 1.0% 25.9% 5.0%
A o] 5 2 3 6 6 5 6
(CH B 7HCH [ %) 17.3% 18.2% 30.0% 9.7% 35.4% 8.4% 5.4%
AmojA =gl 6 4 4 6 3 13 11
(cH 3 2HeH 5] %) 20.7% 36.4% 40.0% 9.7% 17.6% 22.0% 9.9%
:._I at 9 1 1 14 1 9 26
; (ch 32t 5] %) 31.0% 9.0% 10.0% 22.6% 5.9% 15.3% 23.5%
stolE2z2|= 3 0 1 5 3 3 52
(cH 3 2ZHeh 5] %) 10.3% 0.0% 10.0% 8.0% 17.6% 5.1% 46.8%
7l Et 6 4 1 31 4 29 16
(CH 32+ H[ %) 20.7% 36.4% 10.0% 50% 23.5% 49.2% 14.4%
120 e
100

A 8o
Pyl 62 -
L &0
—
a
ey
= 40
29
17
20
11 10
Hxste| df=xsts] J4= sig St RS IASS Al
(=4 Sots|  Fx=Hg
[Ea]E]

28 241 i 2 2 o 7Y bm



— Wﬁﬁ w &
<+ % — z
— 10
m_hwu_ o IR ﬁ%ma
2B T o :
il g B mrm%ﬂ' ol
0 Nogp TH or
i by T o B Ki
i zre @
iz @ gz ® 7
ey {0 = —_—
- S
s S OB
W oy X2
[F bl TP ~
um__wmu_ Orc ._&.Lﬂr:w
«| & x = 2 g’
- far ,._d,mﬂ
K4 gl B2 oo M
3 - = m S 2o
W Y T O
jol” ,mi,lr;o_/ o
== L =
- B el ﬂm]bfmm_m .".Mm_.
T e Th of
2|l = & S A =
B S~ i A N
2 ook ol _F - o i
wg ﬂEM/To:T Y
j o 7 E
g g - LN
FEEYEEEEEE ¥ Tun,
SR IR PR
N Eﬂzﬂl
[
X —_
= ﬂ%w_w%
. mooR
T o ogmEE°
Hl o wk

8%



IASS

ASCE

49%

18%

m3 0| &

ol

Hl

2l

m AT 0| A

=g

m3io|EE|C

m 7| &}

!

% 243 AMA=of

il
o
Tor
sl

shol

o, L]

=k
=

o 2™ el A

o

)
ﬂ

o0
el
Ir
I

_.__n.x
ol

o
L T O T I S IR
© © ™ 0 e} I @
ok © IaY 9] 0 ™ 1<)
o
ol
for
¥l1gl= © o
~ Q - © - ~N ) —
b |
ol
fas)
ol
o
| o
i S IS o) © o) ™ ©
ol -
o
<
g
o o
H o ul
— il —
M| ® Wl | ol m
- Rl M_ o | < or | I ~
1 w® = =)
I o e
M_ n T 0
o | 0 <
_._I




- 57 —

f‘ﬂ ~ O T,
)
BElmag 2R -
Ny T OO ___Logﬁ I - ]
o W oo X my b o e T o 7 |l & &
— ol o e _u_.ﬁ.x [ o
o T RO ﬁn ) w |+ K e L A R R 82008
SIS SEEML T i st ot o
N T _ I Lol Rl R 2
- oo 9 o JM Gy il fo *io *|ro ¥ ™ mi 1 R oh | T on| i
&0 1o o AT el nroonr o MR Hlm MR oy OHy OH
ul i ~a da o EK X T ) i ol | ._._...m oo _._._ﬁw _ﬁ_@ ro o __.Hm
i N o PR ER ol H T A A U U L1
8 & I o w e e
oe 0w z E = BN ° : il
e R = -, o ! K
ol M 5 = LW H g O o
| r BT e.xTE R
| I K +
m K _,T X 25 B - z
| w | L L 0 " + | T
m ir ol ol et - = 70l = <M
| ¥ir . T — K Wﬁ g o = T = oo e} - ujr <
! z | o = = X 7 ] B N gl ) m_o 0 S0 | W
| o= EER @ O K w oz h 5 T ur mr_“_ g | ™
m ! w2 N B B oy = ™ m oK o ~ =1
m | | B oW o W 3 Exﬁ__ S |7 | T = | MY Ko<
| | L = ! T T — oy _ Iml — —
m m _“M,: = ol % v o m M Kio __nMu 70 o“ o o mu_h_ w__
i { - ~ Py _LI .vM o K or =]
m | w |7r._ mm X o) Iy BT w N m-..u Ki _Mﬂo — M_ .Jw w__._uo o] W Ki o
| | I S O w2 x| BT m x| B |F | "0
m | fr | = = oF & 2 @ s | ® % | K| ol
i { Al < o T oo oo 7 ) KA _.__mo &0 o =l @ c 0 w| |A1_ o
m m B X BT T x5 I N W | oo S| | M| 5
m i . = | o [y X 0 J nT| w | | o | R S | o X u | X
} | { P _ al s mky = M = =R nr 0 — RO [S) KM 0 K4
- _ _ | _ " il o K 7 N 20 ﬁ_o_ | % wm| T |a | K N
8§ 8 B — M G n Dol gy | g | D | K S TR 2R
=] g g 2 = M B LE o ) o K ol 0o KO W 0 = = N
_ ﬂ_w . MV_.' ol A.E ‘Mﬂ ll o T _;_I _.,T Ho Hu .__U < = = < ﬁw._
T HIok<F _.Tv 71_ UT._ e E.E ‘._m_VvL - ar H__.o H___._._ <0 T pal ol qr._ or
W o E ) W Ny BT s | | 2 wo | @ | X m__rﬁ_ W | =
- W ~ wr TH “ Rl= | © 5 | W | BB s | 3
AN © <] y Tl < r [
a0 w o Mo oo B N N Al fir m_ﬁ =
2 O meurm%nh? " " ooy T
HEﬂnﬂMIﬁ_o gl
S oS 2
_:f 3 Bl ,.mW i o ™
o
ﬂ«@%ﬂ%%% o -
ﬂrm o 0 _i wﬂ N ™ ©
me M ook ~ © o o _ N




No A= 33|
olzdof4Xx] EdelE ol8%F &7t =2 HWTAA 1o|MEEILY L= i
18 ol =0l ot o 4X] M2 E 0| 85t= B =z
14 Etge 2 EE =d AHolA = Fx=9 MMM I x5 ghot E#ig—fmtlzﬂil
st=atTxes
16 HE A XIEFx=e] 2o et SUHF==2 dSsiY -
(e .|
17 CrEEtdetEel Al3E HetR 4o mE == §4 &F%g_fmtlzqil
(L.
st=a T xe3
18 Fyamolaz=Zee FxE9 stE2E0 ME E7/® SMof st AT wox
st=a 7T xe3
19 Aolg2 & *x==9 Eeold ¢ oA =HZ Fobof wE HUEA o
St 3Z2t7 =3
20 STEP st&€ e #eEla2 & FXE=9 & Fx=od 4o 25 A+ cox
21 Step-Up S0l ol8h SHEeElAEel AIZAl oA ol ﬁi“;i%'
7|5tetd dHI MM S ol 85 HIEE B P29 FalEMDE ol olA LRl s i)
* 714 =27
- Rotation-Up =0l 2|st 2 Eg{A a2t =29 Erection & &of ztst st a2kt =g
AT =z
CHEEEIA Fo FEXN ctHg o M2 H=SEM HE KS7#E 7|4 st=atTxes
24 ZM AtgE VIELR &) ==
25 EotE5E = HEtE slolEEE & FXAIAHES ZH HE EN st £sts =22
26 a2t X5 Xe7xo ASH=E AMefEAof 25k o7 et =53 =28
I 216 IASS =AM E=0s 372taH Fe =2 g
No H = 5} 5
1 ANALYSIS OF ELLIPSOIDAL SUSPEN-DOME IASS
5 CONSTRUCTION ANALYSIS AND MONITORING OF THE WHOLE ERECTION IASS
PROCESSES FOR LARGE RETICULATED SHELL STRUCTURES
3 FLOATING-TRANSPORTABLE 'OLYMPIC" STADIUM AND COMPLEMENTARY IASS
FACILITIES FOR MEGA-SPORT EVENTS
4 GEOMETRY DESIGN OF RADIALLY RETRACTABLE PLATE STRUCTURES IASS
6 Mechanical behavior of Axisymmetric Folded Plate and Shell Structures IASS
7 A State-of-the-art of Deployable Scissor Structures for Architectural Applications IASS
8 A Structural System for the Retractable Loop-Dome IASS
9 Acoustic design of electro—acoustic system for large spatial structures IASS
considering architectural acoustics
10 adaptive construction of retractable roof IASS
11 CONCEPTUAL DESIGN AND OPTIMIZATION OF STRUCTURE IASS
12 Desugn process of free-formed dome structure southwestern dome stadium IASS
13 Nature and kimetic Architecture The development of a New type of IASS
transformable structure for temporary applications
1 research on the stability of suspen—-dome with stacked arc structure in chiping IASS

gymnasium




No A= o3
16 Scale model test on the suspendome of dalian gymnasium IASS
- state-of-the-art optimized computer techniques in design and fabrication of IASS
unique steel structures
18 structural design of the kaosiung stadium IASS
19 structural desinn of the gymnasium roof of cluj napoca IASS
20 Structural potential of flded air-tubes IASS
21 Structure design of roof of the tianjin polar aquarium IASS
22 Study of retractable membrane roofs folding to the perimeter IASS
03 Adaptability of Smart Base Isolation System to Spacial Structures in Regions of IASS
Low—-to—Moderate Seismicity
24 Current State of Large Spatial Structures in Korea IASS
25 Design and Construction of Lens Shaped Air Inflated Membrane Roof IASS
26 Design membrane truss structure system of Incheon Munhak Stadium IASS
o7 Process of development and present status of construction of large span spatial IASS
structure in korea
28 Space Group’s Spatial Structure Projects IASS
29 Structural Construction of Jinju Stadium Membrane Roof IASS
30 Structural Design of Philippine Arena IASS
31 Study on prestressing construction technology of the main stadium in Guiyang IASS
Olympic Sports Center
- The Prestressed Construction Technology of Suspend-dome Structure In Large IASS
Gymnasium
33 The Selection and Conceptual Design of Cable-stayed Cantilever Roof of IASS
Stadium
34 Design of a new landmark for Vancouver — BC Place Stadium IASS
35 Dynamic Progressive Collapse Analysis for Annular Crossed Cable-truss IASS
Structure
36 Estimation of Damping Characteristics for Steel Frame Membrane Structure IASS
37 Introduction to New BC Place Stadium Roof in Vancouver, BC, Canada IASS
38 The Renew BC Place in Vancouver, BC, Canada IASS
%9 The Structural Design of the Membrane Roof of Niigata Stadium (Big Swan) IASS
and its subsequent aging
40 Seismic Behavior of a Medium-Sized Dome Structure IASS




. ——
QA o EA EHAM A} T2 3o |
S olHeTUE L B AN dE
MEEol HREA|Zb0| LX|
foo=z HAXQ ZAEHA
AEALY), AASAEAY) 40| B2
17k R =Sl ol MBl(BH R AN E R ol T 2l) - A Fausd ge
Mol(3H 27! , : N
Ol F(M L), olS=(otolAE), AN P9t aTzol B
Bl ;201 68 13EE) | o ym(zoiat), xu (s, Hee Axz Fous ¥e
1600180 AolEM),  ZeRw ), - JlgeTuUE HErlne TA
AN = sF 3|0
o |olBEETI),  afeEI), e s
FE TRl HAE g mgeam), M2 ) A7 g0l E2E + Yooz
o | ciefel po| e ®ate| MX
S HMEE Y JSEE TAp W
st 3o
- Ro(SemAle TSI FY e
o
. - B =Ml MUY 3 =e
A X2 3] 9 aFa(@=n), olalfel e =), - Structural Design of Retractable
% _E_‘E— 2 | ”
: %FE&'(ES?X)O“ A LlTE()C’)I SHoh) Roof Structures
Hed(e o X 22 o), - Space Structures(x'd)
WA oas B NEE ojz20p0i~), olzs(sopas), | 5P S xAH F% el
16:00=18:00 mus(etoloh,  ArIEMLd), o ne sioe xa
_ Aeiser), 2= (EI), el & mmal e
4 (F)olo|AE 3|2 SAZMSARL) M2 (PL) Aol o
== ’ 4 = I
- JIE NHA BB AEE o
et xE 23 2 2
- Mex Ug AE
dxa(P ), olAel(s ot E),  EuEM RuEEs MEYS
37 X2 212l 252 4(EST R0 L 0f2)), Ze me
78 (3 Th ol x| L 0 2J), - 2ax Fougd HE
BA 20148 T8 252 | isgumd), ol S S(otol2E), CHE 2 HAE LgolM
16:00~18:00 Ol F=(SolAE), XS (Ef0IT)) darisol e =l B2
5 S
- 2o HMA), LN E), ool HEY HAE
S (Forl=E SEE o) - ohel B3 mab U 2AolA 4
T ofol&| MMo| BFEA| o 2 of B
e SET B ERE
HAEHEE saoz stof 2t
_ MEdz Mz oA=EE MR
ZxEel(det), O Aol (5l ot H &), x e MM -
4xt At 3| 2 B A (EST=UX| L 0of ), Mmooy
7'ﬁc*(/HIE”EH) =M Z(elsteH), MEod e MM T Mots
o oS = . inl = M
B4l 20148 B 29E(R) | 5 =2 0p0j2E), olE(SoiAE), ool Bt Ha| 2 He
16:00~18:00 WS (E017h,  AIIHMUD) e e memes
o | PERMe),  afoE) el otAn e
a1 (F)oto|AE 3|2 SAZ(MSAYL), SMS ()  Holde seiAe s
S AT E ME XE T|eE 7] E
DR HHAYE MM 2 AE




AN U AL & A X} zQ 39 e
- CHAY Z2 Rx2o JE=2C
oH
=
712 X2E 7|Etez2 =TT
= MAlAEIOZ BHIITE
g xlealo LE(Pe),  sakb2(elsty), UNAAE O Z TYHA
5% Rz 8l olMBl(ERALNER AT ) =7t 712 Htems Hel
olXZ(MLULH), 0| = (0t0|AE), CHZ7t 718 570 A Eo| 3
AAl 1 20144 9% 122(2) NEEEA)E o e
160018 ol"(ML),  ZE2), N ErES
sa  (mofolae sjoja | OISHMEIIN,  EEE(EII), 1EHH o172 J|x2 20 o7
ST VTIETI=E= ST gaxdeArd), eA(@d) 9 3ebA ool hE EETI|AE
R
- As-is/To-be &AM 2 HE
MIl2ol| st AHAHS A=Q0
Opﬂ x{alil _u.|<:>7|. ol %
— HH A =2 A|x EAf
MU SR T2 Moz
64§|- xApF EI Iﬁjl»
_ . X RFRof S8 ZATD 27t
eFA(Sgt), oleeliE e ), AEge 2l2da HE fo?P
6xt Xt=2 3|2 252 M (EST-ZAR L 0{2), s =
ZEE(HEAX Lozl =" o -
ol . 2| ol(<l <'DMxl( | ! |21 )% ols - FR sadns Aol =9
oAl 1 20141 9 22(Y) | AMZ(SA), =R E(QlSTH), Moy ey =oAL
16:00~ 18:00 0| S (0l0]AE), O|EEZ(ZOtAE), il o
] HE 2 ABHIISA HI|
= 2(Eto|7)), Z7IE(MYH), C AW MBI mZEm HAE
_ - = = =} =, = RS =]
A (F)olO|AE BlolAl | AHF(ME), (), 2 7o FosAMIl e
HAF(MSAIR), 8MS(H L) fha = 20] Met =o
= T — —
WA B2 HS ST B2 5H0d
s EHH 7|&of het 7|
&3} =9
_ E‘“ﬁEHHE AIE 7;“§|
- HE A HEZF AS Aol CfE
74 X223 9| ZF (), dUisSHrdzAA), ofo|M e motst _¢Eo|:§ =
o b - — o M L=FH o
ol Dl(st=2AMER oI, o AL
olX (ML), ol =R(oto|AE) _
ol Al : [E| 2 g2 (2 ’ ’ < B M E of AbpbH o zESE
ol 1|6_Oéo1?8__001o 6] | = (zojar) zw2(etoloh, ioq Ml of |
. ol & (st =g (sh)d
A 0 (F)olo|AE 5| o)Al _ o = ’ RFP M A2} A= =20tH MA
) HAT(MSAYY), M2 () oAl B e ] 2
o = o = e
H Aol R3H =of




T
il )

4

p—

o]
L
el

B
o

xr
i

H

—_—

0

<

T
)

Tor
Ho
_5._.

e

Tor

il

T AdA " 1980 =

B/

N

%
)

Ho

Tor

AL okl A o] Fof 7]

=il
=

o

Ho

fi%e)

1o
]

ﬁo

D)
ME

0
o

2 AURE A, 2002

Hx

R N e

)

Whsh o] 714

shelh. e 2ol mi

R EER

Jol weh =%

43

2]

#HE =74

=3 A E 3}

AEDE

:TL

B/

o

g st Aok 28y IMF o

oJ A RE o=l A

g

A%

ki3

.U_H

ol

a0 ok wEkA, Al RE

25

]

o

)

=K

ol

ol
oF

ol

N
A

)

7
o
)
H
Rl | o
| ° °
r
Hl
ol | o
T | 1o
T
_._I._. Kr
K -
B 4 O O OO0 |0 O O
)
Kr
1 o) o o)
KH KH
S W ! <
™~
oy KK | o | R W &
_“_._ﬂ K %0 N K 0 Eal o_u 0 N
- o k= |0k | ¢ =
100 H_._ _5._. AI_._ ] H_._ __A_._u _A_- _.._o HT_ __A_._. AT._._ )
- | = | {3 | = |
A A b e o B N A A
oJ = od N | = |0 =
ol mut H| w_ I mz H| K| gy | H w_ %
zl ol of zl ol Mo | &l od ofd
= < i3
E] El
. | I T
_ Rl | F .
s | TZax |BR|P | C
1h DTN R o
o = 1 3 KN | 5= -
~ N S ol
T ok = | o oo
<< Bl




Ozisels BRg=E Ool=sl 7EyE [O87 71257 B TR 22 FHZISTE
A= Er——— R aw |
2%
. 30%(74) | 80% (2] |
S —» A =so
30%(104) | FORR(4E]) |

=g e T =
20%:(10WH) | 7O (4] |
= = r 2 -
3 A40%:(8) ‘ 80%:(24)
| ] 1 1 i 1 . . . . )
0% 10% 20% 30% 40% 50% 0 10 20 30 40 50 B0 7o B0 ac 100

bal

T2 245 MZEZ ChH| 2 olZal o J|ELE

r

Sl AT QlEehs oY ol 24 Al TS Fa e A4 #H AR T4
Ay Hlad Az dejeoltt

#* 218 MZ= te| =Wl 7l &

- - I H 2FEA|
AN =ole ol = a} X JlEsrE A
MEoA - = 2 7|a%=
A ER¥E | 7RIS
eadlesdE o - 7|& 7|& 7|= =
(%) (%) N = °H T N = H| T
Sz 2 x} TE A Rt
Al 2 3} dlo o o o, L: = o L: 75{@
E|c>9—|' 0|_I' g?‘ 20% 20% 30% 8 '—_—|_|'71| 80% 2 '-_—,_}‘71”
E 219 MEMA = Jise UL g
A=
T
sl & o J|set s = 7|71 g (=<
CHy()
o Qlslif SHAS W ATA
o UE EQSIA| 7|1}t Mo &Y W AFA,
SIA ormal= al S8, ZEC) (%‘—?KfDomeOHHE =712
M I e e A= Surrey O, 2u{of & £35&8 29 40%
= == e 0|2 SOM £ 200{ Cf&t e (F)Tiger, =2 Taiyokogyo
MAHAAMERM 7 =3 SHAM F AR 2T = A
=8 2
TEAIAE A 2 | e A& Takenaka Co. e (F)K-Domedl M= 72 200
48N 24 e =2l Schleich — Bergmann Co. E5E Ef °
AlS718 2 Fletd | o 2E Takenaka Co., Kazima o (F)URUAM, @AY, 30
MAT|IE T 74M | Daisei 71 (F)ueHM °
Agst ¢
o x| . 2 7|ed
®A - =5 7ld o 2= Takenaka Co., Kazima 71 | ¢ AlMOINMI|&Z2ct @AM,
M M Daisei A4 (=)K-Dome 30%
(Code, Manual = == a
AL 3}




gl

0
o
mr
od
of
K

E
=
ol

=

B
A7)l gt

e 2 g
CHET
BE, Wt
EZ3to| 4|
FxliA =

[=]

=H EHAMA

A= "o o

24

1l

<]

AlHES

x| kot
oz
HuH=

HH| ¥ HE

Operating / Internal
Al

H U AHE
DBTE

=
B

OfE 7|=0|H™
HAT=

b
7t

SESEREE

=

—
=

W ) (General) ol A Z4d7}5

2E3H AT =

=

Zk
(=]

HATS
M

Meja =Wt
H == X2
srob o

L.

o

10l

ot
i

ol

o
o

=

o 2
=OFZE o™ opH
v}z o]

Hpep ol ARS|(S), 71

of cHx of
o))

DBEA|
=

=
=y
Het
-

R

’

=

2| 7|egerol o
4 ]

Heid
F7PhE

™
d

ZH AL, 7]
P

¥ ojuly
FSA et

o
=

<

o

4

Ve
(=]
A

(o3}

>
‘124 0.05%

of 4
)
7
4)

5

-
It
3

7|8t

[e]

—
=
=)

General
‘08 A CHY|

o

(=]

ZIE 7N 2E
=

(AR L=
AN
Fo{ 7td|

=
=

=
[

3

ol

o

oFo} giel,
=

7t =

ol

}

=

<lo
<0

ol
!

bl
o+

<l

M=
A
3 AN

HaAEEH|
=

- STEEP

2

1 (P)

E

=]
7t
H
2
Trend

Al

q

AAA o)

5'34

E), 4

1. STEEP &4

-1 9] (Operating/Internal) & A 57 ¢]

58 $EE

H
™

Social

23Ad 3 Soce

o
[

VS
S

‘oot H|

Y=g

7}

=
S

104 20%




HousssE M W e e
=0lo|Al Hat (7|xsH o|EE ‘08HACH
H S 7.1% &2 FAM)

JleEmd H8d MEHSAIY F EEA
M |,|£
MolE of

M TR oHE(EE SAHSEE )9
U s

HE AqIfgto &b CHH
HlE = (Gx =
20174 40% ofl &, =7

T SsHEUST It M S3EY
5otge 004 olF oy FES| R

ICT & Atdzb ICT 85 2= Al
|

24t 7Fxol tE =d ZlEkE
o Jleyel UM Jtsd

71%% BIH13 S8 [XAMASHA
H), 11dn ’ 124 E5]&@$= OECD HE A oA T Y Ssdrel I
F12717 & 3HM(World  Intellectual 7t & o &Is
Technology o
Property Organization)
32t Fx=sd J=2d74d Hy
ITAFY M Ad[ g2 Z7F FAeE ICT?|7| (=2t AE7|& 23 72 R&DIHA|
2 ICT8EAMEIA & J|7| MAtzko| FIt T8 AMdNEH)
(13 ITAHY MAH| 22 ‘06 HCHH]| 2.6%
AEsI, ICT8EAMEA 2 T[T 44 e A =& S5 Ef 2 AF (F)E
2 24 Jitol MZE SHEMXIEES AN o|7F A &3i 1A)
HES3 2HESATSHE)
ZEZA Bt iy med Z=2HE
IT&F MAAEE 722 st 06 7.2% =8 (L) &, e=27 (=0 En)
offM 124 57%=Z 3St2h Reed Electronics
Research, Yearbook of World Electronics TAM A LdEE HE SAV|HE9 siA
Data Volume 3 2012/2013, 2012) 7le 2ed
a7t #x=829 ZHAMo gsyteto of
SF el oM o4
AECIE AAAIZ dXHE T|= =+ TZE ¥EY Uiz =3 gy #
F &7t =29 Y= Btof 4t
Economic

ol s =7+ 24

Z=AR JHEHAl A|AEIo] JjEtytsA Tl
SHRFM
— O o




w_.w e Mo =) :I_ = e = u Kl & ~ ﬁe
ol < 100 0 — —_ o = —
@ B < mo % T KI o Koy J mﬁ ® H
= W U Bl 0 T 45 S S W s > <fu
N P N B El _ X = 0 Ho ) ~ ~
Ko = = _ N 3T o N m__= ~ | Al - 0 @ o+ I
o B B oy _ o H _ o _ i [= "
<0 8 m_m i % o A ol ~ M_.___._ A.“ ol 00 <0 o} A M %0
ol o P EREY ! oy o = W= Ko o ur 7 0
CLPE! AL K of ol K4 ~ 0 = =3 TR ol R .
— o - U Fu 20 T T W R T Hr N
ol — Kir Kir n o = o Klo 0 <a oo = — 3
® e = ! 7! g 3 70l Mo K Ko N
Ko N < o KoK Lo OO il — Ko Ik 3
0F & e L A= K o Bl - JJo 0 ol Kl =~ ol M o=
=R b 2 N U <o 31 < LY ~ U s T 31 o L
TS S i~ < K . S T = _ a9z TR
O - Ho B Dy oL - X @ a) LS
WyxT = n oo Kk Nom B W i W D B9 o
Mg & T Al BT R B I N o o N
N ®mR FR R o 4 oM e ROII o K NI 4 Rl
oo B ORNW O oK AW W ® WK W WK H OT mdw Koo
L] L] L] L] (] L] L] L] L] L] L] L] L]
R ERCIGS K H R L= s 2 P W % Ho & @ ok wr
BN o O R o TF u- o>l RS A =8~ LTI =T 2! .
W O Uz 3 W R oKW 7o i = K L o ol ®o
~Ew, 2 R 588 TR TFR g ® =B 0
L ) LN B ¢ 2 Ta N . T
= - A _.,_I o 5 o oE_ = ol — AT ~ ™) pa— _ — <0 © — "l 0
< % A ~ = 0ok o — — ofr 9 — K 2 H < or U i ~ 0 3
z .2 ®IF T3 3% N ol Ko 8z H q4 3 ® w0 W o
m? _EQ o R Q Moo L ow Sl i - ® o RO
»=s 23 ms = MWu- 5 o 3o iH gy WO ~ ol £ o "2 K O Lo o
- =23 of¢Y =D 30 = m R Ko Ko — K 2 K o ol =
oF = LL ol 7 N oY o o_._ 0 u 0 or H__l oll =
oF Q ol T TN il = A < — ~ ol or < K T 4 K
o8 &5 Y F N O e o i Th e imoun g M TR 5T
TP gt QPn xS g8 Qe rwS 55 E nZ FE omy  BE IUR
> . = — o - o
Tousg ol Yo s kdmg R T "] am o T2 T g
TuEse Fez oo~y _MEQ Bamn ® ol e twm Sy oah _@x
_“IoITA_._E.N g 5 k@0 Y T T a3 ~ D T o  I= =& 2°Fr
R~ 3 KR Kok O N S g X o o T e o _ U
R ™D o - %Eo ) oﬂ 3o m ™ ELNH N mm T 3 ~ oW L — = wom
TorobSo & Fogm Jow.. =~ < INBE WRN NS d4® ®mar pm HM®
THESS ~@wZwm OFT R T ol ke W2 ol & Wy K WNE OF HAm
L] L] L] L] L] L] L] L] L] L] L]
IS, _
Q o]
= Q
S =
o (@]
(&} o
L




2. SWOT #4

1A STEEP #4128 =

gl 9
2.20%} 3Eo]

=]
T

ANA
= o}y

o ol thalA

=]
T

(W), 7131(0), AF(T)e] i<l

H(S), oA

701—

-
it

wm iof
o
o Moy
R c s
— K!
= W < I 1 ) el 0
. - oo - - - - sz
w2 s = p N 30 WK
[ oF a O g Ko Ko = Jo o = W=
LU oo Sk . of = o M of N ¥
= w o ol M K H {Hu ofl x|_ N = = . m nmm o
o oW F s < - N K J o = R NN Moo
A ~ = T W K o ) - s o —
o ol W K- _W T W il m MH ol ol M. Ko =~ B0 Kl uou = ol
H - 65 o = H S g B M oz ® s
- - 0O W = =z o W = _— 1 oo T oom ol
- a1 . o ® T K R~ al =
5 o= W o= g = 3 - - O W< = o O T Ty
8l N o ® © S o oo & < mow s
k< — R’ Rl T = — OoF — = ol
- - A ow = Kb = T _ ~ O W o - O hd
£ N x_.o __A_.._| K A_I Mm- ol Bl ol wn o E_E w ol _.._n_ _A._
) r R ® <% Uo o = = 7
Rl w0k g T o o 3T = o < O R ogo &
T - Moy R OH Rom N Dowow "o 4 = % o o
I o 3 R _ oa = X N R I 47 20w
R TH - o T & = | o — Ao op XN
— — X0 = w — 0 TN of - N N
ol Ur — 79 5 3 R H W= — w =
= 2 _ N o — ro Ko = of MO
= 25 X oW ® o = R it A
o ' R B o 2 [ H T H J ¥ X
s i - _ M @ 1l oy T Ho o fara
0 KN 5 = ol - ol R K ~ 20 o -
o of M 20 ~ - _ oK K = K I T
U = oy = h x I = oo o om = W Ko =T I
. ._ < ol . = I = <0 = ¥ ™~ Ry [l =
- = o ki gl B i K oo X T - - — N 5 <
[ VI =« = - X = X g ~ _u x o1 ol ol o
Al gy 10 LN T 4 T OE I < owoo <T
ohu K & & N oD O oF o a0 2 = o H W oK o TR
_.A._ i — I —_ _An_ < —_
Ki o X< Moz o fp M < b — F K K o
e - wo = = N o oo a ._Ar_o LAY B tor o=
o Km T S R W M o T <7 -
~ LI ok PN N -« o = =~ T N N W or
Mo 20w w S ' OE OB N M N ol N T 4 Lo fooFm o
T 8w < O X o T O<dOT m T W Ko o ol F T Ko
0 0
@ O _ _
2 ] = ol o o
5l o Kl 5 of © Of
[ n—, C T — D -
o N0 X ol S = Bl
= @ g (e
n o an o
Ik = o

IH

iy

mo0
ar

-

67



o

o
B
\_Iryl
T
B

il

23!

3

YA (SO ), AR AAA(WOHE), AF

PN
T

d

2210 HERAA Y, 54

FANSTHAE), &7 2 A (WTH

)
i
o
B
3

3}
=

5t

oot Jtse

tod

°

AAE &S

=7t R&DAIY 2

K

or

[}
I
o

-

=01

Hof w2

[=]
(L

At

ct.

<+

ol

o
o

od

0

60

ol

o
ol

o

*7l=g Mesto] 7Rt

=
7t

Tl

K

i
w
H]
ol
o

ml

i
4
Hr

FAl o7

=
S ©

ok
=

by

OH
o

7ol

i

Tor

A A Al M

i = =
ZEE 29

ol 27| 7tX|

x| = =0l

7|20l

CcC
ol

FO

5|

S

AT Lot

s
=l

70l
Tl

o
S

2 ICT7|&7|8e| Mojet #+&

i

I:Il-l:klz‘

o

ok Al

Sk

=

=13

Alo1 7K

o
2

zE

A A

A
=

K

ket ¢

2]

AT =9 At

A 2

ol 44/ 74 7|

Ed|
=

A
et S8t

H O Al

o TESH oo

b7l oA

of
ujr

ol

4

<0
__O_I

H

7|7 =

gk

E

[n}

S

o

& 5t
=

~

Hu 7=

/2o

(=)

S

ICTZ|gt 2L{H

SEA
S
|

A
=

4

o3t

o
ol' =

<

w0

.I

X
i}

=

2l

=

7HH 7=

4

t=)

a:

WAVISN|

AHESH of

54
=
=0

erection

Smart

s ICTZI=7]| 8t

gl:

o

K

il

K

Z}A|)

<k

pal

o

L._.

_—

FAI)

A
ol

S

F

(Risk

nl

_—

il

(BT 2 2habA)

4

erection?|

4

S

a:

=
A
68

al

=
(=

oot

5h4] of

o
71" = HMMEARE EES

jars §
o

o I




- 69 —

e N T
o A o
&S — X
o Z Ay E 5
G T = 5 =
~7 T o ol
w o= N o & o m
£ X &o %) @ ol
= o S g3 .
T T L = 2
B BT g
o T To ~ _HAFT W
eI =
B = 5 = =
o M . ~ R B m o —
~ =Sy ul - _ ol ~ = n —
W) AT o _ = ) ) il & <] 4 ¥ 5 = = :u
- yﬁ X0 M Ll oF o < 0: ol U N X % =
ﬁo _,A‘._ ~X A_ 4 | - Bl orl
O] & = u < CR N W S
C Mo &P w N < g 2 Z Fow & - o
0 i il = = (o] —
B i W o ° i _m_ ﬂm K - i) o K - @m mlr 3
T o i3 o A
_ Al 3 _ o = R
"o ax H X~ & ® a . T P O (e
2y AR x0T 3 = <H K = oK 0 R0 < 5
N NIl <¥ X — N ol e o ~ = o =
‘m.yl ﬂ_rm ﬂ/lw_ @ il ol pail Y _.__A._M L Mo U n_ 20 o} _-_l H_|
-y N g W 4 el ) S =) o
B ow ® gy ~ R X = o T 5 = & w3 mlo
© 0 g a o4 R T T g i) . 5 =
& AR T %o o o : = ﬂ x T W ] o N oom
g = 8 w g 3 5 3 W K §
gy T oo all 3r _ﬂ T & T u 2 E _i o E
— st ) = o ST bl
T o T = oI = 4 B _=_|_= - % = I o un“_.m ol @ i e %
o @ ali] N = ~ —— el K 1o- TN 5]
QN o o Kio - 2 n o™ om gy = _ o = £ E__
LI W2 Q ®m R B o maT= 2 - -
23|ET. = N B iy - w23 ™ S = < ¥ T D N H
' R0 o H 0 Al s 2 ]
S & pt a2 L wmm o EaadI
aﬂ%io.@]ir? A e X W ﬂ%?ﬂ%ﬁp Ry e o
T 5 -y o Hl = o NB RLUT o OO Ex Sghd=E H
T ﬁﬁ do o S Ko+ . . iy =~ s¥ox=w
Ql H_A| 3o ot} U . o _ll_ = . .
(= B o Ea ,._w/
wal -
T EE WS RO
3 G o N0 3o m“ﬂ
N T B @ 0
I.VI Wi ‘HOI OE Mo.“ _ﬂﬂm Wv 1+ @
T T o g3 N
N = 2 8
S v AT RN E
g
o
o




FHH HIE

5

3

]
J_l‘.x_.ﬂ‘_nﬂu‘.)_mo T Ko
Mo = ol N
Jleg_l, Liat oi,
T o B U 4qr To i T
M ,Ean L%HeozoﬂaoJ TR
~ ™ S 9 Ao]tl
Jlﬂ .70 ole ]L: E.E LL,:OI ;OE
d.ﬂ_lﬂl‘ﬁo Tu7 u_x;oL_,Tl .60J4EH._ ,|
) B * o rE Y B < =
I_A_w.._uao»@ﬁ ﬂlmﬁﬂztﬂ ol ﬂ.ﬂlﬁ_ﬁﬂ UEHMT_.O
o~ — ENT el
%71@% é_ioﬂﬂwﬁ@ p%ﬂ% m_xﬂne BE T
oo G L R @ X Ho 25 i oy o Jo
M%imﬂ i éﬂwm%ﬂ to =0 o T og_}ro;_ Jo -
o N w “L_/.Lwr‘_Mﬂ7,¢_ vafﬁo ﬂﬁg.e‘o Eoon_mo ﬂﬂo
L.o,lvﬁ dlﬁ_,oﬂ_u ~ o) gl Nd B 4
s v o Ak o Mﬂﬁé < il = T e 1o 1_|,mu| ™ B
Lﬂﬁﬁaﬂ T E R %ﬂﬂ %mﬂ7x wOm;;;. zo mguxﬂ
LT TTCES < }ff% < P o Bk
o= w5 R R s Y SR T L i o T e
]ﬁT|J7vL oW my ™ _6ﬂ0,0| e MU Mo < 21 < ,._lmoﬁa,l LaMﬂLf
~ ﬂ_EueEo UWL.rHI ﬂL_,o_.n_moﬂ dﬂjlio A]ﬂuo NI = O
A u _L%o%% T 5 = ﬂe%%
a%ﬁ_g_d ﬂ?% ST mf%ﬂ% owqw ﬁohur A
iy i ;::@a_o %M%ﬂ }Ey ,AW < <
T o ]nﬂojﬂ_ Ai _71,*7 i ~
= U ® x_17ﬂﬁgyﬂ #qg@ [y A wz%
_zwvio r J!X,ur] ~ Mﬂ]E o _ ;oll:.; ,.QWJIE.L
ﬁlﬁo 617LL7rauioz. L:ﬂ7# maﬂ__o o - u
O kmloomf T . bR W oo
1r1,#o§. = Fm T = X ip_ow_é zﬂ iEﬂ s
lu.xﬂ%nho = W o= n QZFHUH Q#o.* ﬁdio }Wo_i
Mo o= == < Nﬁo)irjudﬂ. ° T mr;,oa o g I
ur«wﬁé ﬁﬂlquwmﬁyﬂwéﬂ,m - o oy A- SR
B X Mﬂxx xOmAAEﬂu@o — B = Jl o
< FNHE _ﬂ%yg(ﬁ%%@}ﬂ by ~ 52 mrag_v o}g%_f
W T mrw e s o oo F o= N
g iy aoﬂ}Luﬂjo N D
r ‘_zr.mﬂﬂﬁ H]%szuio.gﬁ uo- zﬂLE E7ME JMﬂEO
- Ofﬁlﬂ ogwm%xloﬂ}%imh@ow gl = WM%
n—.X \.J,urlq Jo 42A .A_.r;ﬂlﬂ7¢|o . ..Jlﬂu_la EOMﬂ ‘_|71_,mo
x{éc% © T N ® = T b ] ™ LA
_— = x _ ﬂLmﬂmﬁg_#‘Eﬂ%d!ﬂaw/] aﬁﬂwﬂ PR A aﬂ,#
e ~ 9 o o %.i% = LEoM T ~ W * T G
—_ mﬂurmﬂug %%ﬂﬁ ?u.%%%ﬂmn ol of gomﬂ ﬂ%urmu_x
n %ﬁﬂ% i,%m@@gﬂﬁﬂ_ﬁ,7ﬂ$ o Mo mrﬁz w I E
o T E a.xd% mﬂﬂ}ﬂ o oo o T TR P
Hmefw N & oy =¥ i op a0
— EL7%7L§,7Lulﬂ Eomo_x%o?ﬂ;u faﬂﬂo thy o oo
i io}%ioayﬂﬂ L G R0 & il o
—_a giazé @Txﬂ% oo < w2 o
B o T o s Hlo I T w = Ho K he N 2T
idn.oﬂzogaﬂrbﬂe 1_,_ﬂﬂ@1g 1OAo7Ld|1r <°
b oTurmﬂH%o | ,A]_v ol o B o Mo 7o) N ,Jxl,ﬂ_ﬁl
.EldﬂmM ﬁaju, = oz = Ho =
<° B - N o £
(el I R By F
Ln,qPﬁ <T o
o d|]¢1
° ﬂ_./H,Llﬂ\ﬂ‘_Ll ,A_ro‘mul
;OH_O,I_
. 7:|Wﬂﬁﬂ
= o o
0

8

it

3L
[¢)

] 97
5]

w olg} 7ro] 7

7 2]

2

J o

A
25

A T 2A] 2
- 70 —

A

b

371 <A

,_—rL



LE R

-

T

2

i<

e AbEh o

- oo WP MoE
o LI R -
0 e ° 8
N o be o = S
PR leth o 3
W _slﬂ_] el o
5 _E
- %o Mo N g W iy ~
o Nﬂ%ﬁﬂ _z?,mwﬂ
o TTTamr TxP
v R T S
—~ B w2 Ho P
o, 58y
g W N
R A s
= ﬂﬂﬁﬂlﬁﬂrﬂ_ﬁ = W
» B TxH TR k
T x%iﬂﬂw =N
= ©oH 2o o
R I
]Q.zo ) = o g
K ~ ,JM e dl Ax_ o HE
X o < p T S
m N
5 Moy g o P g TEr
T e owm~ LR
& ﬁﬂ_ﬂmoqoumﬂ E = ®
RN R
PR EE NPT VT
T mT e P
W X a
=K Nﬁée,mlwnﬁﬂm FLL,mﬂ
- mO AN H oo B W
<] n_/nm.,%mm@r@_/_zw
< <o_wu%suiﬁ?ﬁ
RN SRl
Lo X < oy m oo Mo )
T H M )
" BB o RE
= 4k mﬂs?ﬂ@% TN oo
o Vo s g M =
e oww
ST I I == R P > ﬂ%wn



P
mjr

wK
%0
X

4
Ao

!
w

KM

N A 7= 8 4(CTE) =&

1.

™
<
gl ~
= %0
= 60
Ol
30 0
< Bl
< ol
ll Mmaﬂ
= = |
_
o (Zlw| (Ya|d
3 <l 21 S0
3 =) il nl = R = < | = )
o | = " sl ) ~|= =lA W | | > -
I S e L R L P 70
O | 4 < R B w5 = | ar Ky Bl iz |2 =
“ ~ o | = S| B o | 3 KO | ) mwlr =02 —~ =l
= % RC |z | e = |3 I o1 2 hlm|=s|z]| = N SR
W b M| B =S 20| 8 Iy 70 <= Wy | = | S
e A S R T B|E x| ol w0z eldS] R YR
=_._oﬂ_u=_._o D_xI._m_ﬁ.oD_._l_l MA_m EDNWJnﬂAlEoutnlmmw/uAEE._DOﬁD._
wl | — — ~ = s _
AR AR E A A E T EA AL A L P I
iR A R R e g bl e B e A EA e A E A A R
%%?A_QDHO%%M__HWAzoﬁ?mﬂﬁ%ﬁa_%moﬁ&i ol || = | Kl
—_ T — ol | = — — | = - | == —
- WL | o _ K= PO Bl T F 2 2 xR T 55T
AEEEI RN I R R R L | | [ R | ™ | o | o | o0 |
dI1E| = 18 o | & o |l = | |2 7 |E_o_=_5oo:moéx i | OH _
BRI B o =SB la | m X w0 s mw|rl| RO | 0| BU | M | K | W | DF
~ | = m P = - o) | = A = | o ha D_._= Al o_'\_ |r_ _ IR YR Y .
Dﬁao_m,.x._ D._J:..__._).mLﬂmuﬁﬂmo_&x‘_ﬁx.__ﬂw_fm_‘__ga:M_DDDo,
W___é__ow?w_aﬂ%muﬁmopﬂé_iM__g?@?%MEEAMBEE%
IR RN LA T A - A A e A - A R A A A R e g g IR R R R
Ry 5|0 E RISy S|S|HR gyl BRIRIRETIGIE| &S5 |5 |
O B | B0 | m|e|m|x | iem =TT a|® 2w B ||| v v
T A e = = = = e B e = = =S R G N =R R = = =
@;x_.ol_\./lm._ku._@._uﬂm_m./uA_S_x.__m.Jumw_xv.o_A_.ow.JuDo_m.JuT_.oﬁo_LE_J_A_‘TATA_J]_J_L
S e R A T BT B - = R e R e B e e e R e PN RN R A VA RS A R A R R AR A R
S| M MM W M My | MM H N[ M H[H NN H[H|HHH| NN
S I L T L I I A I i I i e B i S e e S e e




)
jutad
~N

22 (CTE) 44

AIEAE

FH]

53 | $u4

57

=E10

.0|ﬂ§0|M%R =4, i

%%—N%&HLFM
b=l SoHgh (M)
IMMEI7P

% rSoShelbl

_J|E0| ME2xoz Mg
ol of, oltHoll FHEAl
Z=l 72000k

7|20l wArEol
M AsEE=E Xl

\J
—_—

5tLt
ol &

=
=

HIABAE

=21

FH2

FH13|FE14

=215

FH16

=H17

FH18

FH19

T

. Ol 7|=0] Al e7 =2, H
olM Eof RFEoz

[

T
In
=

ol
I

= = —
FS OIX| =71

Zls8 HLSHALL Al
b=l SCHEE (o)<
| IAFEJ 7t?

| M3xoz M=
[, olgdoll JHErA]

rir

ANERN|
>
ornx w2
2lom0
1o HU 1o
NS
=2
rlo 2.0
N2
Hor4 - x

fok

N

oD

R o HU
Sox

1 b ofn
10
0x

1l'l_
0z
il
ol
|0
i

rrmjooX on 12 2
Il

\J
—_

o o
—_ -

ooz =

ol

e
x|~
N
i}
fo
J.-)\.
@)
_|
o




Mazze 501 | 350 | 5503 | Sr0q | $505 | S | FHY7 | $H08 | $E9 | % bl 3

HEE A

| x| =7}? ==

1. 0l 7|=0| AFZR7ZHA, bl
=

o
SN =S JHUStALT A
oAster] moher (Au)S] ® O ©

3. shE7[=0] MEAL
=551l O ©|] o] o]o

4 7|z MEZHo=z mNgs
ol %ol olgiol LAl H o o o B
A 7121 ShLt

=

5 dilE7lE0l RAISZH ol &t
M AWEEEE R @) O O O O O &5
=712

n=2

o
o
o
1 O
)

N

A
rlo
Hord1 - x

Il Jp
2o

rr mjo 0% or J
ual
O_I_
ofr
o
uli]
<
o

J
—_—




CTE el CTEY 2|E TRL
CTE 1 Al AE SR A 2 JiE TEAIAY 5
CTE 2 NES- Asd 24 ™ 7=AIA"- 5
CTE 3 AZEQO | MIHIHEH A FRAIAY FxRSHAM L O ME =2 M 7
CTE 4 LZELN | HEHA Bt ARE SE4TFEMHA S EHE 6
CTE 5 2ZEQo | HE IS s AN /g HEHA Z2OY 5
CTE 6 Al AE Ax3-E FxRI|E ZolA A 2t JHEAIAR 6
CTE 7 NES-= Smart Lock—pin wheel S &M /T SA|AH 7
CTE 8 Al AH Z4Z 0|F 2 QuFx AAH 6
CTE 9 =97 N E FSEA HA/ASKEAM 5
CTE 10 =871 FHE A AE A Z8HA =2 M A 5
CTE 11 NES-T WE A XIS EE2 JtEE SEHY|E AXME HIMAR- e 7
CTE 12 |- ZHX| ZHA Xsd AOtE MM EHX| 4 6
CTE 13 Al AH M3y ADE stddd| x| SO AlA" e 6

EHE 2 XXz 22 XteAxishol cist JHEH A i3zt FxEE=
CTE 14 M= OHM M A& TN °
CTE 15 AZEYO | 3 FEED MNSHOAER SA| = MLA =208 e 6
CTE 16 =871 HE A 32t ARE ol =Z2HE 7
CTE 17 =971 HE A tHEZ2E A=2e FEHATIE(QH 6
CTE 18 =971 HE A 32 AFES Al 2 FAE2 XEA 6
CTE 19 SH-IH 37t 52 S8 vl=vADd s 5




ANs8 Zdek 7l H A =32t o & i E o
o7 2H A B ol e, 28 sz Yo,
S EEE M ARE A o Ale | HEEE
_ OfUAE 27 TR
ol A s an
- TRL 1A | 2AfHE | 3RMEE | 4REE
DfUAE X 14,04 15,04 16,04 17,04 18,04
CTE No. Jl&Yy
= 1A o} ||z
CTE 1 SETE 8%y ZH 3 3 3 4 4
=35 FA i
CTE 2 Al S N o 2 2 3 4 5
I EH A FEAIAE
CTES | xS e e ora 4 5 5 6 7
HH A B2 A5 2
CTE4 | afAzus se 2 3 3 4 5 6
HHZzie Dol 5
CTE 5 ?EJ}“%*' A iEn 4&@1'?—.:” 3 4 4 4 5
S0[HElE TEAAH & s A=, =8
ST ANERIE LG tE Egn 0
NS MEA ARE HE 2 Al | BENE
glel A E EE
s - lUAE 2% TRL
- TRL RS | 2AMHE | SAHET | 4RpdC
DU AE X 14,04 15,04 16,04 17,04 18,04
CTE No. e
AZE3I-E F=I|E HolA
CTE® s e AR A 2 3 4 > 6
cer | Spaiesewe | 2 o | 4 | s | o
=748k o|= ot 9jm X
CTE 8 EEE O'El;%l 2l 2 2 3 4 5 6
Wy PEw s
CTE 9 AR e E 2 2 3 4 >
iT: H| =250 M
CTE 10 A S s 2 2 3 4 5




A 2| &H Al L= _ A| AE|] AE AL x
of 2 ob x| o AOLE x-"o-I/%HI_I:IIEI-E-Io AT = =3 I__JEI'EE.;Ilo-lox"
= ETE! ek NHE Az 2 Nt | dams | Y
_ oldAE 2E TR
ol A an e
TRL IHET | 2fdE | SREE | 4xdE (5;5)
ojelaE U 1404 504 | 1604 | o4 | ‘1804 | 1904
CTE No. 71y
WA x| 28 JEE
CTE 11 | SE7[u AT HitA~H 4 5 5 6 6 7
i
E] g =3 d
cTE 12 | BMH ASE mite 4X 3 4 5 5 6 6
M8 ADlE 82 Mu| &3
CTE 13 A *Mz@gl s 2 3 4 4 5 6
HiE o xAT e
KEoi XU slof Chat 7Hm Al
CTE 14 | preotehol et A4A% 3 4 4 5 5 6
sl oy
07t 2xeot
CTE 15  EH o] & Ao SA 3 4 5 5 6 6
AEMA Z2aw Ay
AN =7 ASE - >
o 2R Sl il 78 28 7ly
=agl9l2 Ry NHE Az Nt | dams | JEY
_ oldAE 28 TAL
ol A s an e
TRL IREE | 2RHE | SREE | 4RUE (5;5)
ojelrE U 1404 504 | 1604 | 1704 | 1804 | 1904
CTE No. 71y
el 4 22t ASE w
CTE 16 i 2 3 4 5 7 7
Z2dE
el 4 thZ2t ASEel
CTE 17 2 2 3 4 5 6
7z A7) 2 (2h
He 4 B2 AB2el Al
CTE 18 _ 2 2 3 4 5 6
2 Sxzal xHM
He 4 B2 AE2el 23
CTE 19 2 2 3 3 4 5
=LA 2 Iy




38 71Tl 2 v

WEr AFE B8 T AM7%9 FES e ATAAE Adsa o] M
A AF7 e AAES 2t Jovt AAS} e aFIIEA 9 AA YooY e AV e
of jE&A otk JhH A et AHES V¥R g R oluA AR T& AFFHoE
A F e AR g dAd7|sd HAd7eS FE5AA 7Ie9 §5%S A3 & e
woEg A FofdA AER A B AR dARE FES Sstel AF 2 dAA}
) A Ao g vold Waks AATE F Ak 7 dAFeA = TUREA giEit A5E
A7l AHsE T3 gAY =) o HEE A foko dAT|e st sidE
7l AFsHE Foto] se AddAAE WEE F v wFEE FHEE Zolt

T2 & & (As-lIs) o] 2§ (To-Be)

g
7=
Al
Al
o3
Z
4, * AEC g, 3HE
- cH 7S MElE, FARS JHH A AH
il o II = 2o =X =]
2o < AEC|S. ZoiE HALE FEZ2 FE XS .
g ' s MeH AR, FALel JHE Al XS

cHIlE M2lF

oM

572 Amel Auix|s 2|nY
5 HHTES AN
R0l e THE JE 5

z
-l

jura i
A cADIEY EYTEAAH J2ESR
Jla| EF |- 3 FAIAHE i M/EAHAS M 2 AMTE JNEH AAE AST|H
J1& | 71& cAEF EH PRIIE UF=E MHA Y AIST
=
. - ETFE, GFRP, WOOD S| cietst 2 58
;Pig' «HZ, 9y, AHolg 9F * Bogie, smart lock-pin system S¢2l Z|AX™ &

g2 JfEstolol Hetet 2E M=

c7eY EsE HE Px AlAg
slel PENE

e ol X|L|o{zl Al N
Algd AR HOZ A A 712 dxLole 45 A
cHOIZE HNHAIAY 7|2 43




CAA, AN, A, FAEE] 2okl

<
o
e
e

XA

X

A A

2 T4
~F 5 3}

]

B
Ho
Ho

)

, TEA 7]

Ea

- AAZZA

!
)

ol

0
=0

2

o
A

<A
o

—_
0

o)
fu
il

,mﬂ
&

o

X7

X
o}

o)
i)

o 20tAl AA, FxA, A

o

T
W
=
T
oF
]
oy
o

W

T
A

=K

el AN A&

9|

- 1949 84 7)%0 YolA

o
e
-
i

B/

o

7]zl

= Agol o

Fol Bl = Eu

)

_CH

to] 3ebAl9] HIAEW = ATt 71 Z2ARE nld

)

3},

[
s FH

o

A

o

W= g

|

o 3Gt/ H

el
Nlo

o

"
wr

3

X

gl
il

~N

g 9stel A

she] wAs BAe A A&AAY 23

o

N

W

Fol, AlA <=2

S

AN FE AFE AR A% LS 9

o

q =

Z

SRR

P
=

= A A A el A 2] 7]

=
T

24 7]



' N
ZHEH 4
o3 d5E
tdrie
AEsE 88
IHZEBY

—_—

I=EEES

J|er=

100

O 32 JHu A thsH AR Y FEME



EREEREE

1 AR el

~ o o F 2 - il i
_ - 3. . X £l
of = 3 RoooaE W W z & 2
o~ < o ol T2 > = =y e I
W | S | oD H=xIX & K wa s w oo K
S R L L L R S L B U = DT W Ao 3
_L. g et = = c % —| = - v .
g ® lm @ g Zuaw SESwIIR X o Saw (fT oW
Kr N o= =g = =1 =1 O = o < K —| = Al o
il < Koy m R0 ™ ol @l g iy T ok zl BN X oK oF
[T = T ) O B - IS 3 w T fird —
T o Kok NS MR T o W OK| > 00 U ol kK D
oo |y T Cl == = = =z = O i K - Kd = | ¥ = 1)
= |Pw TrzxP2> S22mxlla < o IR & oM
of Mm [T mo Ko :Jﬁ L I (e e A oK < Fl W © o
I R e A L T I .
e L /1 o R 11 o A I < v S TV S
A g wTy@ g R L3 HHa@y S ol K Ko Ko o ww
R @ T KT e F T o B Y N Eouw il e N
A I O S S LU [ = ) x oo
U = = g 2T s X or ol | T D N ) i
Sl 0o e Too@aTET g @ ¥ AN 8w f
R MR e [ A T 3L RT TN = o W o= X | ™ e
R "HaynEXdgMg LR T maE s g g oo ™ KT
R IO IS R KRz DI Tw mH TN
Eo I EEif (0007 030D DEOE o (oW M
RLBIRNBIIT &l 4B NONT VR HKTQ .y QF 7 TN T o
R Ho 3 20 Tl < il 3l
e T Tolle e e e |e T M T e o o o e 0| U = e o e X . K e T
oo o oo oo
o = o = o = o =
&0 of &0 of L of RO of
K- K- Kk Kk
T ol o ELl N o W
e I u_ = Sm= o 2 o
H0 F W3 m i R oI T~
T ao-ﬂ_iww o 3 & w 7 W iy
—_ ™~ —_ .
| kgn3 Z5h EE 1¢3
ﬂ_u 7ol o w A_/A _u._.J.._I
~ o T < o ~ ~
IH ¥z - I I
X B EI=Y X 3
_.T 11 21 o <

N

2~ €l
1

2 A5

-
T

o AAd7E ME AFlA

%%

Kl

3k

oL
[¢}

HHA A o

B/

—_

;.O,._
)

Q]
=

§ ot

9]

4% 9

wK

o

— 81



2 ZRAES FW 434 A7E 980 Bk 74 ARATHA L HaEus AT
AAE o a9 2k

r[ 1A (2015) H 2AHA S (2016) H 34t (2017) J‘] (‘[ AR (2018) H SXA (2019) h

| mmwses | | zewesuamszziceay | [ XY T4 MY FEAAY MY |
s ; ‘ AHA REAAY A7 Y ‘ l 24 A FENA WAHO! U HH3t ‘
R= Tﬁ% : i i
SELIL =TT i T4 AN B8 AN 3 FEAA
e ‘ 0 NS B A/A Y Y ‘ ‘ i R el ‘ ‘ saun 22an ]
—— e o WA AET TER
) | M7 B2 SAUM 2D U 2 olLix WE7IY ] | Saan 2ssqo |
I : - 1 I I
‘ HY AL Fx32 Hof U FTEHA Y ‘ l P JIHE ANE S8IE Al L8 e ‘
2y ’ 4 B A TESL MO U FSHA Y ‘ 2 i ADIE ERTE AL e ‘
sioj=ele ‘ @4 AY FEE BTN ‘ : ‘ 24 AWy FEE RS NBIY ‘
FEALE Y : ; )
NEIIE e : :
[ A 2E wYEA ] : ‘ 24 ATY 758 28T L ZUAS ‘ | ¥ HE VEZZHA Y ‘
oy AMaAE | = = f sEney
) l Hasy ‘ : ‘ 28 AHY A28 YYE Y8 | ¢ [ L EE TR I
T : - 1 T : T
] A B2 B RS R H A CIBT AT BTAAW Y | e
— e ‘ A GET HHE AIEY AEEA0 &
M?. | T 18 v 3§ 9s e AN i [ FhEa e B
IPRSE | | 4 A A2 BUEY S8 ANAE A | [ e : | 25t st w2 e |
- e - A Aad 68 e
) | A 0BT PR 2 L FXBEA Y | | Yhiaarity ]
T E + T T T
‘ : : :
‘ Hig 7He] A2 TESTBED & PILOT PROJECT ‘ :
aHI ‘ 244 7)5 Al~%| TESTBED & PILOT PROJECT
M ch22t _ : :
AES Hadl= TNH A PEE s Sl Mos rEEL| YA/AS BER 2 N/ HAY =20 YA/ S BESL
a8 e MARE By ! i 2| FX|2E| BES £4 HEY Fx29| °K|-'4E| EEH
EECET] : T HEL X 2y
) | A2 =7} J ‘ SgHEd= Y J ZHY 24

O 41 AFNLRMCI=2EY, TRM)

’



Aed 47 7HHEA o

7F A 1A F A

2. AlE-A 2] e

W

e 5 AAVIe AHstet w4 A

/AN A T

=1}
P

A=A AN L, A

121/ A7F 7}

9]

o
=
A

=13
=

A7)

1

o)
yal

ol
T
ToF

2!

B/

Mo
)

oW, d/¥/=

EE

1
o

up

22

7] & A 23 3}

LR I R

9]

71743+

2

°

5}

TFZ27|5F A JHE FEREe

o

B
<

o

=3

ofo

K-
ok

[\

ol

3

o JfAE JHm|/ZbEHA FEA

-

ol

ol

|/ 7K ol| 71 L & 2t

IE

N

-

il
~N

<l

<

=]
b 21
|

3

=
=

At
TSAEEold ATz

A
=

170/ Al P Al AE 0] T
P E =S

4

S
| +SAE AlE2oldE

HIl 7|

I

il

5
HAd,

N

o

8

()

63
=271=2

TZ7|8F Jhw| 2tEol XX

a

gt
=

3|

=
S

=9
=
x4

s=d Hoivt
=]
=

k)

i

o JHHPINH A FEE2| DFAIEHO[MY= FH
7

o JiEH/NT A T2

A
=

HE A|AES| T SHE] AIE0[HE

7ol

=

<

=
1o

o JHH/MINA JHH =2 V| 22E MA L Mol

23

H]
Ir

S
K0
ol

Ho
Jjo

-

100

)

ok

KM
"

a2

a2

0fo

0
KF

x|

7HH /7N =

7HA /7Y

-

0
ol
&M

K
oK

1

1-2

=2 7%

iL

A Of
- 83 —




SAEl AlEelolH T X of

[=]
-

E/

7§||3|

2 JHw x|
/S!

Makxiel 7]
of

A
=}

dq

1

[l

il

ol AY

[e;

IH
Ko

g
I+
il
O

ok

o JiHe/7fm|

T=7

iL

A

=}
=

A
&l

7

e ="

v

A

A

=

7=

i

H

sEfH ol A

=

al

4 Al
o
bel Mu|dAZ =t

=1

gl

S
S}

HE SlEt &

stofl of

2

He
=

t

o Jfm|Atefoll whE ALY

JH=lof ot

X

o

ol

gt

HelmPxo of X HZS 9

jarn }
=

7H 2t

A
=

ZEMA 7|

v

o i

0f0

0
KF

a2

dq

(2 THE A

X0

™

O

oA

o
K4

?

7H

7H

1-3

1-4

yl

tol v}

S

U} A 24 23}

o
1o
Njo
A

—

<F

ai
N

T

R R s

AFTAZA 7] A

71 iy Al A

Al F

2 A
Aw7]s AAHI 5A4AEA

=1
=

e e

h84

k)

e 1y

=
=

e

A
}+= #o]¥, Smart Lock-pin wheel

5|

iy

il

0]
yul

of th

Ea

A

[}

Al &

)
=

< €l
=

o

3

3}

&
Erection”] ¥ 2}

)

=

Aol/7& A
A

el

=K

skot A

3T 2
_TJL_L_

Fol AA

S

ZAAE

H)
Ho

=K

Erection”]

=
T

el w

22

B/

o

ol

ol

o

<]

5}

=
=

S E
=

2~ gl
T~

g Al

2

ol
=

FREE EES P

A

x7 %

o= 7)E AAA

)

_‘Ef

0

i
o

X

)



= oAy Mot vjd 2 FUE
o EE NHIUTFEE ML st 2x3-E
TE7|HE AN 9f JHHAIAR JHU2 MEHo=R FF
7|&o0|of Agojeto| off EHE
o M ShIlHY FTxE2 ST TEA2H H
stolEE|lE FEEX JHe
e M ot FX| 0|5 EEZ| 7|F HAHAHYHE EM ¥ of
oiA of st A4
Ny =77 o HE/Fe U Aamds flst E=E 3 Locking AlAE
Mol Al g 7t He
ol e AM MZ Ji™A Txo HOE Qs ESH FTTA
TEAS AE| m
o AN HOo|ET =TI JHHAIARS ZE|AERA O F
HE AT
o ZHZH d2|EZ 0/8¢8 As ZZ[AEHA A
WNES=p s
o ZHM JHH A TESER L SEAHO AlAHE e
V| MEFY Majol| off e d
o M o|F/3|MY sStolEEE HME TSI L ICT7|Et
Smart A|AE J| gt
ZHA | Al o UM FEI|F/ER Y MO{Fx| ESMA T
T=7|7 9 o 3NMY UM TSI F/EA 2 MAEXR
H O A| AE 7f o ZHM =¥ JHH Al F =2 Lock—pin wheel Bogie Al
AH HAM
— a0 = 1
o O|d Ud 7SI F/ZA ¥ HOAEXR
e |CTZ|Ek2| Smart Lock—-pin wheel Bogie T+=/M 0 AlA
=t

U

ZN4 g N
N FEAAH 2
Erection 7|
7H gt

e HEHS 12

ct2A UEett2 2 Zb JiE AlA" Erectionoll 2

FAISZIE2 24 Adoll wat

rot

21
7|=eo| Jfato| off ZF
o AT U FTXE M5 JHHAI AL Tl H ghAlof
(= Erection 7|8 74 gt
o OiM dutsk JHH T AAEH EM BEFR 2 Erection?|
=] 7|.|I:él-
o M FZAMY JEHTE A|lAEH EMH EF 2 Erection?|
=3 =13

olle 7N ek

e 2bM ol =& = A|lAEI EM BHE=
L4 (=k=] O|o% 7|'|-U—=”?'_|_ A|—|:| o T
o UM 3NMY JHTE AMAEH EM BER
o JHH A FZA|AEIC] X}Z3} Robotics Erection 718 7H
=13
=




1| Gl - ur n Rr
N 5= T i mp |BOE m oW
EO D w_ - o % oo ol zr K1
T T |5 T CINN PV B L Wil A " iy
ol K Hl e W = — ujr = El
_ W % i oll or |__A| _ K4 2 3 o
o K < M W =0 TR i+ 2 _
ol o _ =X N L X 5 S X0 £} 110 " il
L T A R - I T
ok |M moT N5 = W @ g
o - A|_ Ut - Kl = K4 K o = ol N T =
N R o s I P T < oo o 2
w_ T = g T om | = o 3
< X e 0 2 oo o RO = o < -
< ©° N = R K1 = W T = N Al ol
_ . %0 iy B> K|y Y B < o
mw_ o u al Ho ol K4 wl T K n 0f0 = )
T . T — o = — l_|_| —_
L {2 U oF ™ o s Nl 5 oB_ D i
= [ = |8 o 0 oK < M gl E = o ) ol H
(R 1] >3 N o ol AT = ] = = o
D G R T S L 1 T
= O N N =0 N mo<2w X 4 Ml © -
B g ©fer K < < ne Moo 9o [T = < iy 0
ARzom 2 < gy BOSma Rpg W X
= = 2 = |mwo mlo OBk T R oy
P mat 7 BT L% w 20 2 T B o
st |g®Re = CHRW s GE TR O KR
= — —_ —q o T &= T
MOEMWMEEﬂDMOLEMo?mﬁzoﬁMﬂmm_:‘_mmmm_ﬂ%MMqu%ﬂ%
L__QNHHA_ﬂ@uﬂom_.ﬂMﬂ7an o<l = 1 ~N
O G = < o) = ... = - e 00
kCHO ™~ = e ol e II e 0 e <
o W T|e Fe T o e < o o Mo W e T e T
T 00 . wlr %
=S T K
RO o = | @ om
Y _.A._ -
ol el l,_% = mm
o ok = _ﬂ._ T~
_,xn I o = o
~ U ™oy N
I oo w oz o
ERE G- KM
= K <
o Ho
Y o & o
RO +

86



2THE Ao}/ mUH

o} A 3A| F-A]

famEA /U H Y

o

o

o
o
i

|
o
o
el

i

<n
W
o
oF

]

F7] 913 A hd A=A A Aol ek <t

s

d

=3
=

]
B
Hr

ol

7<=, ICT7|Rk9

)

A7}21

e
&3
o7

N

=K

.

X

E

ntE FxAe] 7%, ICT7IREe] 2u}

Ea

ol

= T WH 00 <] il " 0 nH K0 N o K ok o H < ~ it H
Eanal < = 4 2 - T R0 ~ K
zEBowwyg o T g " 2 o w FTo F 05 F 4 ow
R 1 B S R (4 H T o 3 g™ o3 oz o
S L S R TR A L N S
T2 0w S g - il Kol so |85 ® K T - <l
EXngE o4 |0 o oW U3 IRl R L S
3oy W of | o _ﬂ___ - wo 4 < m__ & e T Mr_ﬂ i K =) o 0 7 o
Rog Ry & | m w o5 & Igish N T
NG - — [ — o) N = <0 [" 2 iy
YD N - R R S E R ol T "~
= = K op|f X P T %0 — w1 = 8 = 2 - 4 _ A T T
| o oK - xl= M T X < K O o T o= N El| oK ™ = < =<
o oF =0 o3| | = S| o =) S <l o N _..W.u_ 4r &0 |_Ar._ W =
. — M o= = = — _ iy _LQ — —_ o)
I =Bl S A TR A i L B
K| 5 |E ..M.: = m N~ ol zl Kl 50 E e o = g 5 = 3 W oE
N RN b < | o mo o W om <
HIr 3 3 T 0 IS . o L, o = o = s il
L\ of o) Mo ol o ujr W_._r_ El W = B! _ < ol I+ X0 ! E) K _H.u_u o 0
El B R - N i T L L A o O T T 1 S - -
LI R By o DT zw om ¥ =
AR Lo ME Ky KW o g TR Rmd 5 g Rag uX
Bl N ot ol|® S 5 xlak Ko 3w K1 = Ko s0 20 ~|= R = O &l
o rg <k & % e N oW T TOURRN W Tm—- ™ SF
= KR N ay = g oK = I~ T 2K
_%r_._wog%%&wu_.#%%o_.%%N%HE% m_ﬂo_gm%%%mwﬂno% F R
EAﬁwo__ofAu,g__oeaxi7uﬂxyyp T oo glT D ANz R T
o Tzl Mje X0 T e T e I o K o [ e K o e S U cle m e | < o Rl o T e il
ol 00 ol oo
Y RO ) U KO )
B < of = <t of
~ K- N~ K-
o E_
oz U W R
0 TN <l 3¢ o N
= 0 W0 g T T oo o W
X Rz, ® N 23 qRR
= ol oo E Kq > = = ~N
Z T 0+ D R
< 5
IH — o N
e ™ {0 @ {0




o T |ox & < qu l oo < | W = m_n
lof Klo il — _ = _ - N Al _ ]
oWk pERw oz | Trow @l FR | ® %
rx ¥ T TR M g T B E T |or ok 2l
-l ol ol T TN IS <| %M Ell N - < T
T - o EFE R _-FT oW " o Koo 3 Bl
D T I B I R N o_”__pomgh_._ﬂ_ 8 )
B EE o(wog o & o - S o == o g
w Ta o |23o®y om0 RO IR0,y
R T e B A VR S -1 [ R I (N VA 3
b U T— = |z o Pl 00 |5 3 oF
of o = n o = 130 13 um o0 iy S g K oo
o o of ® |l T Ko |_ T T il gl L ) =X
ko o s T K o R < [Rogp
R o' 5] T o —Im Moy < kS g
- o K2 < o 0 = K o o <Im K A -1 N
sz X oo o o gy =X = =« = = Ei 7| # g | =
o — i ol 0% m s 2 = 1P Tl = |80 = o
a K= W <243 aw RONKFE s (Sw o
™ A F 2 T WY ROE ~ T |F g of
dm B Mgugd g ey T sl & o N
DAY o & ol 3 W ~N oo ok 3y o = ol 5 =
AR W g Hom T Wi U R S | P E AT | T
W OF T T M g = RN o0 R FEN 0 M e 1 o
0 4 o= = Koot = & om ) | =5 - N iy
o 0 — 2T T oL 1o} |A.:oA »n o A_ A_._._._Ll _J._
Kz woem_ = ®mT O = o= wr|_ o d |
= 6 oo T [ MW g @ K Jo ®W~ B 0 o R~ <r
ﬁ%%ﬂﬁ%ﬁﬁﬂﬂ_n_w_neiodm___d%wne%o_ogm%ﬁl zom "
m . W= W _ls s AN R oL o™ = e
mwe g e PRI INEN a0 w2 Sa
c W B e WS|e WH T e <o e o T eI oo fIR|e T e o3 e
or 00 or 0fo
X0 %0 = 1) 0 =
Ej < 0 = < 0
~ K- N Kk
R0 m -, <
ol A_% H_”__ n__xﬂ
- - A by -
o X & AL |
3D o= T A=
T - = 7 SR
~ 2R =
G v o NS
@ o 5 o
™ [0 ™ Ho

88



2}, A4AF- A

%2 oA 2

A A2k A e A A

7)<, ICT7] 4k

2 AT

Erection

ki3

el

W . _ _
il _%“ﬁ__ K K n_|x n ~ M 7
T o op|x|er R R
= oo K I ujo H W
oD g oon Fo|S  |MO on | m
o = KoK <l |< 20 o
ool |RRER K RO
x| |mals o E B @
= NN Y = _ 2E _
S Mmoo 2 = @ e o
oo| < o T T o~ Py _ iof- s G T
=|~ 7 7 o G- lm @ |® T
T - —_— = H_I_.H - KO | = |T
o] BN T T 0 Sl RPN NIGY oo Kl
T o = = —rlop "% Ki_ _|I_ |z 37
K™ <0 NN Aﬂm_. —|w (o |l N
| T A0 0oz B W oh A (o | o of ol
K = < g oo Dok KH K K| < Kir o T
R = . or|<n ~ OF|™ 2|’ L —
=|, 6 w ot or 2 H N N - o
=R oE| R (0 30 J2RT [’ | WK T
ol [H0 M|l o )W Mo = _|Ho = |Mo N
zF 0|22 2R ME DIF F 0w
RIZ KL 18880 N B R~ W s
B I e I - e Mr o N
T —| ol [N~ NIl = T KK M| = K Ho
= Ol| — T T W= = Hine <|= = Rl|= =
N RN UENUIEN Mo ™ < |~ N T NoO
e N| e e o oo T e (fijle eo|e G-l Kl|le e
ol oo o oo ol oo
U KO ) U KO =y \U KO )
B! 0 = < of = <fu of
~ Kk ~ Kk ~ Kk
m _
= o i
T M Kk ™ -
= H| {I 1
X ) T =
= fil¢ % K| ~
& i >
|
IH n Ho N Ho o™ Ho
g < Mo <~ HO <~ Ho

3. Al FIA L AABA

2 4ol ARR FAEC 7 AREw

afoll A &=

7

A

= Ao mat

=71

;g_u;_

s

of &

= =
= o

2 AlzEl A Y

TH ZEA

B/

0

B

S
o

Njo
=0
)
1o
]
]|

—_

3

bl

Mo

s},

@37

2 fA e

M= 3AIH(* 9



FEA A0

Aof & S
A 2Ho| BHUF

7 42 MEHAZE AA ZA =




o

4. 71E A7k S5 2 AN

7 AAFA - A s@ AT REA et F2E SHEAAEE AR

-
AN = A 7| AF A dEZ T
77| =1 =1) xhed A of A dtol
- Al |_74I S O
oHA| 5 FUYE A FUYE CEEED el FH A
° TA|AHE
?‘-‘-_I- - = . Zt_jc:”%t
S
of sk XA AN i
XMo| B o H|7Hm|
o ZhE % T o e 2Eoz9 Al A|AEH
= ==
HAHUE M o AXZXeol 2 7HM 3} o o| x|
L, | e JHEE =Y FA|AE A ENC it
Xsd - o =h=E e o U EL

b S A0S Al AMNutgin 2 Mg St AT}
i PN mzzt | TTEH T | moseza e | B

| A N ~ o =1
AN xmm o | wse | A x| of2 1 o e
EH_é_?_r o TE M de71 | e Hats 42 (06.9~ ° X5¥ 6&A|AE4IC<>3|

ZA 4 s k ! — SN ==~
T | e PR EA | e | g 0 2 11.12) ZapEiy | SO0

— = X A|AHE xZo
7H uk TE ._I;_:' 4 =9 MAA :TL-‘-FE | cgo =
o X8 2N & ikt 7| st 7|2k
A PEAIA 7lE e shm E | DS
= o TEHHAT oE Al | T
=o| MA gt 7l&
8 Ex=3|
o AMIXE
o &atshA
— —_ =1 = =
o THm|4 ﬁi_ﬂ gl H|ME S| . oiuar :jLOIﬂE
2 FEAAH of e 2 olzal Msre ot
“ ys mxs =0T e e
2 & = AT 3
. OlSA| ZA © 48 TS S | w2
A 7|8k 7l =
shed/ | B A2 Alg2 ol et e s oz | 2
:

I sl A bk o s === old} CH=2
7H = A OM_:‘_ i =7+ off A 2Fe of ECSTE =l A7 o =t DEZ
TEE | o XY ZA =D =1 x| ofal 2t Ex=

za | ul Alag Algel | S 5= : 1 T of Bz 4
TZx5 285 A= M| | o Ex2Ct H (06.9~ o HOJA} -

A gl o|M = | ~ X 11.12) = Do AX|Elo|
= . = N
255t | o JRARTIA I o iz | 2SI
I 3| QA Bl A st AT Al
ghot | JiE = oFY sl 24 sliA ro A JHE| Al
A 7|8 e = e e
o L THAIERIOl | gt
o THA/TINY o SOLXIB A e Z| &M g
— — o
TEAAE A N = of 7ljat
25 of 25t d|M
ESpSEeT B
oM =2
I JH e




A/
44
7H | A
TE=E
A
SEx

ZE¥|

of 74

=13
=

. MRS
of Algefol4

o JHuAl FaY
S8 ot ajeks
41

o JhEA| Bt
S8 AmE
2lof

. 55458
sefmlo] A

o Al X2
SeHA A=ZE

o]

ZHX =2t H|

oA A

o O mjd
7| kAo
ot A
xZEsiet
==z
oA

o WA

7H | &
B E

fd
il
o

r

nx
X
Mooy

T
—

. 22 HHA
H Z2MA

. 25 FNA
H =Z2MA
Ehesed oflLix]
28 M Jls

o Qux ma}
oil=2) cixjel

o 35 2
M AZES)

0f

oz Ay Op
e N omo

me Y Y 2

4, Z, 8%

x5y &
A=

s

=

ol

oo Jx
R

=

o

o
o
0%

1z IE rx olo
b

x

N oz

@ >

an W1y
T of IO 4% fu

S

i U
=

oy

-

o
=

ol [:u’:

o

kl e O 02
mil'l'

A

0

o
A

x
rr




oA A

EEMED
(7712

o4
of
o}

7He| =

7|7
al

oA
AE|
— 0

Y

ols EE2| 7|+
HALE 4 #
ordat oA

e ME/mE o
20ds 9gt E
dlE 3 Locking
NE==

o oM MZE N
oAl Ezx=o| Hof
£ <l
TSAIAEH JHe
o M FOo|E2T
Z718k THm Al
Ho| =a|aEg
2 HAUSE AT
o TAzH 2w
2l&S o8 At
£ zZP|AEyA
HOf A|ARL THE

ES515
SHS

a4y
7| 4]
77|
T gl
HIOA|
AH|

—a

Y

. 38 75719
Hx| 2 HofaHA]

3™y
TS| FHEA Y
Moz Sghd
H 7l=70e

o ZM oy
THE| A T2
Lock—pin wheel
Bogie AlAEl &2
A

. (OR==
Lock-pin - wheel &
Bogeol T& =
ZMAaet SEH
O A|AE

. ICTZ|Ete]
Smart  Lock—pin
wheeld &8 +
SH0] AR
i

Ol

ok 0

d

CHaZt

O
U=g
24

7Het

"HIX|et
Hojea
SHA7|Y Ty
o SO Mo
25t "M siA

=z Jlgt

EOS TR
Hojzl
(069711.12)

Z i
TRA|AE
9| ADIE
Lock—pin
TS
A|AH=
ICTZ |t
sto|lHEE|=
TS7=




o o8 Uy
M AlAg
58 2R o

Erection” | 7
o M IAMH

PASS NE| 7= A|AE
L £8 257 ¢
AN Erection” | 7t
70| o UM 0l5H
T | HEITE AAH
A2g | 28 28w 0
9| Erection” | 7t
Erection | o ZM 3™
7|8 | JHHTE AJAE
e | 5M 2R 2

Erection7 &4 72t
o JHE|Al FZA|

AEIO| N1
Robotics  Erection
7|8 7

CF ABMIF-A © 2ntE Alo/EYETY d47]E A

oAt = oA 7lE AT aH AEZ T
EEE _
AAY | Felg | IMY | Faus (emojzy | BSET | R
o LCH=7}
. HE.xz b
== = = L~ = 4
Holg  Zol7l NEFHO | o gz
o8k oM U Mxlel = |of s
2N Tl Al x| Al Z =AM | Bizhof o
Sax  xMHAM B
§7V~J;E R Adls |3 s
xhed 1 5f ol = st =l A e Y| 54 xE
of cyar| © ML 7= of Bl EsHY M=zt = | ge
oixiag | 22 DS s FEEA B
SUC | mxiel SAE || g I I
el _ =l 5 st QI&X | 2o ofst
on | BEA Z2O) 7o | e HESW FE| =oll sMss | nersE
A|'c>c> an 7HUF ;L—I—E AlAE1|O| ?_x (T)CS?—I—Oli S S = S K R
siAle | F = 74 A4 — =~ - x| L] o] 2l o5t A | 20l ZEa
%o}a . 7c=>lEc_>I= EH—g—?_I' _/E\ °|_|'7é‘,| %’5‘ _DEAI' | |0'|o 1 E‘ITO._ = T I‘ i:l—‘_|
2|5t ol (06.9~'11.7) ol ozl |8 A
Ix22 95t o X|ZFAHX|
AOLE = | I 1= = Al2e o | 7Y &8
o|XXEIM S B2 ZxA
o S o o= = 1 o P HF _T'_j|>
FxH| S0 " 7H et o 27
Sle | 2RE 20iE =T . os|mzo =
Z R A A o UZIAMAH X| i
WL o S Ad ot 3 Fs5= | gy xz
e = A e Mofaal | AE 54
T of =3zte | A g
5= HO{EX o
) ) £t sto] [ E MK B
o =gt =3t =
_ HalE A | =2
stolE2l=E A of Al A
Of Al A 7l Her
=




° k] ° OF%|
_ HE2h 1o 2y
o MHAl X|E o Y Tx= eS8 f o 29
_ Pl
TEES ItH o 7|5tetE H BRI
T !
£ SEIIu A Hgrs S4 gd52 g
ME HIMMA o 25 & o X Al A
— A I = = -
B 7|t o AHO|A = ol Szl Hol EA
o ICT7|ut x| elelel S5 7 S I OV,
2o FEE TEoty 54 7 et sg
= O
Oy | A etEE By o o BUREL LT oy
7| gte| Bz g2 Xt =7t o LHZXIMA X| 2 ol MA 2 olg 7=
() patndidl 1} -

ZOLE | o Chmta| sg 2x=2 | A EA (T)Csmal Aole 2| oo g
I = - - NS - - =
48 e e AM | e &7 2UE | X ',1‘137) R B

— = 7 —~ . 1 —
X TE G 2sa obn Jl& | 2ol o8 7xl | (069 22E M| £ )
orM M 2| gl %= J|Ht J|= =58 =
—-C |z g gal 9 7l ar 2 T8 7|& gk s w8235
Xl = | =
NI TS H| O A| AEl 74 o StAZZ 2 . ICT?| o] PR
= >
7|§; b SRSMY A B OHEA | 5
AL
ME e oo e H o s5F-EHp NS E] Sy o
olojlz R == ghob H| of 29| 7% ME @
oME ok/7 0| 2 T 2oy | =
MMet 2ME . = ° = E{2 al
Al Jlsg 28 FxEo =8 e TRV
st FMN x5 Mol XA BIEA 2 oy ey
g A0l MM 7|8 EILL
x| 7 g
e OfLHX| AtE
717], MM
sAYs oA
3t o x| =E
ICToIeH] 71% BEMS) | 1y 55, SN
- 124 - gCsT =l
o A | A el A TE= x| of2l
¢ A
=89y g af (06.9~'11.7)
Ed|
Alﬁl:l o —?—lé._l' ﬁl:'l'E 7|§
SgtHlof| = N 7H e
e | MM Tl
o M2y 2o}
E 2ZMu| Al
AHl ESHY O
N o 27
i A% e
- |
o WS AR 29 j' S|z
ni [ ] [
2o 29 ERNE:
=2 =2Y . S X 2zl | o FToll A
srz2 =8 - HTEAs s 2| Hwe o
=o| gx e . o
= A = _ ICT7|Hte | X S
M | T fZzh | % ek x| | maow
/t = prul =
e ICT7I& 71| H=< ool 24 | HCSTE 2 Mg | -
Al AHE TZ== | o Y < Ll ofz N Al | Rek XA
ubo| %X = 4 | 712 x= AHoiE . > e
ZM2d| 2= - Faks| = e bt (06.9~117) H2AE|ME BN
_ =) 2%l . . S 1f _
2R gy 2| S5 |, e 2o x| 0] 7%
- I — - =
el 71 o Ajaey gur Jher | x| TEO_lo oa| 2| 7zz B
= 7 tél— Al - .,‘?rxli‘,;FEI Xll:l = by X'I_|- =3
= ° 7H-‘L1|—| EHO 7(‘|E| E_tl %EI— 7énl?:l Ef <
2520 29 Sofl thst
(i ol &= o
g exjaz X 21 e
2
4 ey Jfet

- 95



o N R T |= o3 ez
A A R i
i Fauyg i & (|2t A | AA Yo
Lzl =2
o1 FHEAl | ks
22 o GiM I | MH U AIB
2REE m ]
_ - 2xg _ ECST =l 20 Wl | ofl ciet AR
oty | ZeNEe Lt s mrel
7 x| L of A2aglel | 7ag & ot
Z2HE| o 2N Ao Z2HE
oms e | VE (069~'117) SN2 U | 93 =ZzE
{hraas 4
. T o o E 78|z
eea= = %L_g_
o TPE/
Aole+=
A7 |Z(2h
W 2 BA
= A H =
a7 = M
2xazE | B2 o o tiZeh | e JIE LA
Jl% INENEY Txe FECSTEA TEEel | JIEehS
e
225 | o oxmeny | 22 o x| of xghE | 7lgez g
- B o | (089~1117) SMgu | @ SMe
e oh o ]
o o5t HB2H
7&20| M
Aoz o Al
e BE
HAl
22t
SESUPN TES azxg | FCSTZA o SEA | o seAb
— ' e t||x[,|AEl:-|l p2PS| 7(||,|0.|E|
O e Al (06.9~"117) e | s
= I .
7H g




gy

24 A%

GAA A 2| T

5

L TEE

aL
o

As® AE HHA o

7k A LA F-A]

& T < s T RH
" ) = < o Wl E W
Ko o4 K ok 0 K ok U S
) RV Y " ®RT
B KH| 20 <0 20 20 20 <0 <0 20 <0 <0 <0
m<- o ) =) ) =) =) =) =) ) ) =)
oo n o & o o o o X oY oY
X0 Mm < ™ Te} — < ™ Te) — Te} < [Te)
o |5 om ol B P N A TR 1 . or (O -~ o
B et Tl e e 1 L U I i - B o B 18
I | TR0 | T g | ROl | T N e Az | SRR, T SR O | BRLEE iy | NRRLy T | BRI
M iy 2 R | R WIS | Sobklly | = R | R | WRIER S | S 20E R 20 R0 | 3z
K| Splom) | SRR Mo Uimo | < RO | SR gy | DRCERRT | Fosme tzo | < IROR™ | T SHox0 200 | momi Sy | =
A ZzoRz | B3 g\ 3y = pa & |2k | B g = g | HIOMES BR M0 P | <) 3
0 ™ Ho O g | DM n ~ o o ol | I n T B ol =
T -, Tl il ulor o |T0 - Tl il ul or - — Tl M
r . 2t o r . = = o Mz o
BT awe| 228 sa8 0 Jant| a8 |za8|pgdx, | gud v 4
K o|— = | — o e <022 TR LR = T — o & o < | = O g <F = T N
ST gy T JUR R g oH Y| = WAL | R - SN Ml 7
m X | o’ o B o3 Jo =l o ® 2080 | DKL KR - -
0> K4 %0 D | K = ur w2 K % D | K S ur w2 | Rl e o Dy | I o
= g = o< B - T <l 38l T
ar 50 - —
=l X i - = ol I =0 o -
T NRET T W
o teE > LS =< 2ull
e = = = - B K
=i _Mu_w_/x._ _uu.w_L_M_u.Arwx._ Wiﬁ__ﬂ_m_.__
X0 ~ ~ N -
AI S + 3 + pallih =
oF — -
]
T T o
du =
= N X0
0
.M_“_ oy - r = |
70w TN O ozuo<|
a7 o ¥ o ki X a
RYESFTHi=

97



>
or
o

o
o

>

N
=
£

X o 4 2
> o B oH
[> mx mo N g

oz

XMoHs ezl SEHE
= e Bl Z2 o235
xmol A ABE=E [l
ng o | AM PEE A | 8 oy
I S Bk =TI
N A%
E StA l
ey FEAA
HE A o Z 2t ZE ¢ NetEl Az E e
R, = 2
HEE std 3 | chfl=Z23 | dojel S&E A 374 o| At oy
ZMHA S E | ¥ S&8A = Elala_lﬂ
2 = S >
Hig| E
Stz el = Eggl Aéiﬁltél'
HEAE He M 4
= H = 1 o =
gysl | 5T 02 724 0| ot
olmal = e I|l=ely
AL
=7 % Jlsel=et
1T = ~
TEAT
7 I:II-E|
Hoaes |
4 Z2MAS
. e
§|‘7:’/§72” —|"<5'°|' :i
i AMA = 524 o| At
oF =o = — i =}
E—Tl—alﬁ—' ?_IDJ_'_}‘
MAM2A ==
A = — =
ES
HsdT TEAMA
= A
ngsiM|=2 NP
= T =
0| &%
. MNZolx
SCI(E) =2 eyl s 2 lxl
A= 571 o| &t Hola 3
o A1 3} =
Ea i ol At
a5 2 st
oA dutE
70 k=l
iazZzza | Lz Eolut
E WM =l 571 o] &t
SEAF | sia=Zzao
s5 UF
3 0-1
A 0-1




71

L A 2A F A

4 Tymm < Fymm_ < PTI T Tymm_ <
" Al s s m Al C T m adw | nils ad® T m
KO of K= Tz LT W e K= Tz
) R RCRE R RN R R
H KH <0 <0 <0 <0 20 <0 20 20 20 |<0] <0 | <0 |<0[0 20 <0 20 20
or <- ° ° ° ° ° ° ° ° o |[o] o | o |[o|o ° ° ° °
=) L g o g o g g g g g g g g g g g o g g
._w .._o R R R B R R | B O SRR RS K R N Oy
X0 Mw < ™ [te} — < ™ [te} — NN V| NN < ™ [te) —
o |grRo<  |zrRlEr R [T |gHe< [zl mR R s N ~ =< [z T |[aET
- 0 i ol 0 2 ol 0 i
0 H_”__lm.l&.._x_o u_n_=._._oo|~_||ur._|._ _ln_ﬂ.__“__.aqw._ Ul = il H_”__lbla._x_o u_.._:._._oo|__||p€ _ln_ﬂ.__“__.aqw._ Ul = ol %AT M.U M.U %AT M.J_.w M.U H_”__lm.lqm.._x_o u_v.:_._._oo|~_||ur._|._ _ln_ﬂ.__“__.aqw._ ul = ol
N el O — K= T N el O w1 K= T | < < N el O o IK= T
| <108 oz 3o HM%L% S <1 HOR8 gli 7p HM%E% Eofl k] | R PR ] <1z 0RY g O 7 HM%L% =i 20
G R B T e e ol T L] el et Y el o 1 e o N T [ ey
o et i T et N o -l e -l e e Y o0 S R R R U
B [Fup [z hpE= |Tee |Ruy [z |hpEs (TR | a N |FEET MyER DR
= = Al = = Al = | T = T = - = Al
B Mnﬁ il Wagp | Uy | Ty | 5 Do | Uy K312 |7 |33 1| P | 5 Waq | Ulgr
— =| Kl g <l= FR_p | Rl g <= TRy = | RO = X | <> | RO|RO| < g <I= B
K o| —I<F G| 2T o<l | —Ik<F | 2o U T = g e 1 ) e AL, F | 2O <t
= S o | Wiy, | = | WA | e | WOy | o | WIRL MR SR TR R ey | Wiy | <= | LIRS
H Xy [0 S K1 w8 K [0 S Ko Jm = Kl ™[ K [0F San KIS 1 w8
0 30 Q Sur | e 20 Q o s LAY LT = AN S V) B Q Sur | et
< - Dk T T3 s Dk - T |03 W< |>| - D+ I T3
— N
H%AI_ _nmpmﬂ_u KR Iz a4l
oI 554 we oM Ko <
! __%mmu_/nmn Sw= Ww_uu A7z °© K g
G m L © 5 o Ba® |2X o
20 30 g3 5 LN R
- MRS 5 < R R ~ o ki o
|
T o P N P T
(qV] (qV] N N (qV] [ele)
S =T " A
=1 N <0 KO <0
0
20 T _ <7
) Wy X< By
o o = Ho A=y N =
o ok ™

99



)= . 5 2=
ok A3AF-TA] - 2ErEA S/ RUE Y AT s i
Mo kv Mapl=2 = x| = 2
&l Al et Ee dut= °(LK}:||)“ X E Ho (f_,Jj::) aq;_r
S ST T
sxs g | HEE Hma | 22 0
Arle o | ZRI1US A “I& SW
o o | B0 MAE | e 2w
S O e 100/07I-_/|\_)
SAsE &H
mzt pxe | SCIE) & | M ==
o MEmojx | TERYE | LS St A | 42 oy | TEEA
31| Ao =A| n A% TZoto| 3tz AbR 2
P, H = AN 3| A}
A =20
izl oz
SEHs | dA=Z=zaHy <
==
o T
T | X 5
9_1‘_r"7HE _ Z‘—|7£|2|'; 271 0| Af
ad 55 =20 35
JHEEEl SHEIA|
S5 d= | A=A 55 34 ol
ERSE
sciE) of | MedE ST
ae are | SETE AT 371 0| At
=EUE | o " al =M
Az x| 2Rx o 2ol stEx T=dA
) ey Moe AbR 2
AN2elg 9|3 c = Mol
31 ol &AM e Ml o| XkX{ BF O K| 14 oly ._1—._IXI
=) = L 2l s
AOLE AlAH BIZEHI= ) s 2l (el gx=d o= =l
Hol/m sezme | BF EEEH L aho Al
= =2 Jlrl o £ ,
Il arosam | = DAel 2= chol: 1ot
LB =e=T 7H ol vhA = =
s Al 7| ch USD ol 3t)
= Jpur EESTEL ol &xf &t
ER - Tl = 2 ol
oH 38 | HAHA 22
TxEE A
T=29| AH
Me gay | TEE AR o o1y
A - T
a5 FEMA
N A X &F SCIE) o HHA =S AR A
o o AT oo
_ XE2o| HANET =N T 2o
3-2 zEo| AUL | s | W mersr | 32 0l d_i'zl
YA A Hs oI M= Hoj= 3
A
== ey ezl efna| }
oo | BOIL JHME 22 o| &t
JHeEl AOtE
S5 A | dMuE 59 34 o4
E/IS5E
JletEl ADlE
SCI(E) ¢« P
TeodbE MAMzE o7 371 O| At TELA
AH A Xsd i Aol st = e AR A
3-2 A0LE MM Z =T Mt 2ol x|
il 7HHEI' E-"AEH‘”‘: AD}‘E MA-I = 17—| Olgl- LlO‘iE'c')lil
2EHE | < = 4l
ygaze | BEUE M om0 | A
= o| 7=l gt = =
Hhed A A Bod 100M ol &)
AN AOLE MA o7 O Ak
oy 82 2 -

- 100 -



im
ol
>

34

1

T=AA
APR A
™ Z2AX|
Hoj&l 3
At

TH o Al A

x o a
Mg ¢

F x| Bl
Alxg

3d

2= 2 /8

2| ofFd

2A

WA 32
52 29
2 x e

1M &2

T=AA
JNE=IPS
HEZAX|
Hoj&l 3
At

oo




Ko
2

—_

R

<+

A A

A A

Al S AL
.|7'<

2

=
=T

7

< KF
T K
B

Q2

KH

Jlo
0

14
100M Ol &)

1

RSR PN E: 3

Ho|

AE
op=of of
FQxtel
QEE @t

4

A
S

A

ASA

x| =2

00 7ol

_ ol oF

ro of Wb
= OH o]

=
=

=
=
ch

T r

A 3x| Z

(KPI)

==
= L

o
—

= 0
+

3 A

-

X

KO
—

<

-

<

ngd

=
71 Jhg

A%

o
=

-

<

0

o+

|

014 YAl

A

Al =X

4-2

2}, A4AF- A

E]

-

X

0

ol

0 %0

H

/A A
71y

=

=

A

102




Asd 47 7HHEA o

— 103 —

7F A 1A F- A

o) — — ] — — — —
H < o\ — IV — — — — —
o
=
0| en — — N — — — — — — — —
Eil
__M._ (N IV — [N — — — —
B OKH| <0 20 <0 <0 <0 <0 <0 20 EQ 20 <0
m_._m {F ° o <) [S) o ° <) o <) ° o
2 %l =l o oy l l T =l zl =l
X0 Mm < ™ Te} < ™ Te) Te} < Te} ™ ™
g W | W, B |T0 5 3 o M o = ok [l i
BT landa2dnT lgwrid i iguty $maw X0y &y
K ol|l- <= T2 T’ 2 DAL= ._.._|E7._H_U_T=__ou_.._A_|(|\ T = N|= O &M <F|U g = =
R R P P NS o i b AN i TS gl S BN P VRS = 1 Sl A o Y e G
N P S R D e P e B [ e T L o S S A T L T A B
- - - o | or
X0 JI <0 T _.,_I (@] _._.___| _.,_I <0 T _..T (@] _._.___| _:_I _:_I T = _.__o _:_I B E._o _U__E | _.__o _._._._o
0 - _ _ L||_ —
X T 0 R ACL I r/o 2 HO
O = 20 = il MW =
= <] N <] B A_M_.__g_.,_ = 0 k|
o HR = - 2= T < =3 Kir Hn
= e < 60 = < D < 7T K H =T -
Gl g K Jo © K =K KR LR g 71
X G T ® T R - Eomt
.% ~
|
T T Ry P
< F=
7 N X
0
el e
w0 . <7 O T L
) oo 0 o Fo K 1 X @
RVNETHwT




<0 20 20
° ° °
T T T
Lo Lo Lo
ol =l E U
Ko oo @%m.a_ M_/_m
AR <H| S W R
HE |0 3 o
ofl XU G o
=
o Rz
e il
N KR
__u._l% @ __2._ _._._._
B oonH
~ o/E |
Tl
b R
~— [elle]
< wr =)
~N X0 KO X0
%%Mﬁ%@ﬁ
%%W%EEM%
K XT T T

104 —




o A2MEA - slolBElE FeAlE 2 A F7]H A
M Ir M = Iz xldd A pl = 1
SPNPEN o Mote dnAE | SuSE EAL g
(KPI) (MsxF) 2 3 4
FEA|AE
MsEA 474 o| At 2 1
) He
AxZ3 E
g SCI(E)
21 | oiat ot o | ATEEY | 34 o4 1 1
|:|O|—| On_:‘o = T
W Al A — =T
FEAAHE
oto|c|of 521 ol At 2 2
5%
FEAAHE
Mo 471 oAt 1 2
H
Smart Lock-pin
P SCIE)
-0 _ Wheel ofp=g2u [ 37 ofat ]
EBHH o]/ Al o i
ACHE e T
- TEAAE
oto|c|of 574 o] At 1 2
EslHs
A gl
ANZI|&E( | 27 ol4 1
TE k. e
stol 2 2-3 TSEX| i
Bl= MAMBREA | ANSHEM | 2n oY 1
FEA | 7= —
29 | 4o} THEE o) oy 1
al x| & A
N a4A
& Al@Z7|z=( | 271 olat 1
W e oh
TH | Al A R , 1 ola
O X[ Xl A 7
=2 M A
VE XI&AM | 27 o|at 1
TEAAH
MsEA 471 ol 1 1 1
H
x4z o|= o
2-5 ol 7= SCI(E)
S ofp=2ut | 37 ofab 1 1 1
E A
TEAAE
oto|c|of 574 of At 1 1 1
E5 S
=] 0-1
Mot [ 0

— 105 —




M| <

E]
UK

i

K

M ke

-

<0

o

~
(o)

<0 |<0] X0 <0 <0 |X0] X0 <0 | X0
o |o| o IS) S |o| o o | o

U I ~ Y Y| LY
VI Keo) BN <o) — VI Keo) BN o) N |-

uf
\E,u_”_u_.._A_l
NIU\E ~
DIH

Bl

1
m u_uu_.._ <+
mlm._t ~
DI

Bl

T o R LM L Ko e B B P F
Aol Do = G < ol T
— N hy —
_._._.__._.:_l 3 O N B _JTHI - | O
! ol o 1o
Loy Smﬁ_ﬁ B 5100 Sm_.m_i Al Ulo| 52

Me=r

M 14 I/Ji

2nlEA o2 E

ofu
=
X0
oF
i

24
[=]

=7

ir

TS H of & x| 2f
SAl EHHA

<l

w107
_._._o_.A._oT

0
o o

I

7H = A

5y
NN

op ™

4 7FA|

1L
o

prud
)

X

o
T

3-1

3-1

3-2

3-4

0-1

Th. A 34| F-2A]

[E)
0
i
7

"

o<
W u %
.__oM._H_E D_Aoml
CERS A_Iﬂan
o 2L
w ;
=R B0 U oI —
T g RO o_omo%
U Kol
Q P
(4p] ™
< w
~ <0
UHmN
oS o <0<
g T & n

106 —




2}, A4AF- A

[Te) — — —
Mo
NI Bl B - |-
o
7
UK % — — — N —
.1
H_AI =l
Bl o —
Rl
| 2Ty -
I Ik RO
B KM N2 0| 20 20 20 20 0
or M“m e ls |5 | m|m|®|° 5] 5] 5]
3 E8 x| > 5 w_ ~
D R ST ol B S R L
RE| o1 g™ gEadsd it as¢ g
HX M Lt | e TR K@ ™| a T
X0 H Bl = Bl | T o T~ |3
L = - _
= _”__._._._ =i m\ — .lA H_._ il
. KR | X R e o
I =~ Kl K L
' = |:r| H D = | | $ <l
5! ~ = o RS Y T
0 20 o & w | B0 RS 2
F Bl = ol K| < MVA_H 5 -
] E] -
i o ik
< <t <
o ~ <z RO X0 ROR X0
X0
0 ™" B I
& ol W ul M R <13y
ERL] ~ El

- 107 —



3. 4¥E7]¥F TRM

7h AAE-AA - A A= HEY et 72E SEHEAALE

AT abA| = = =
i HalA HBZ AEE 2ETIE N
M= - =
i A5 AL AHTENAY R
t
| |
A2 H| 3 =
S Al 712 g HHFZ SE/CIRIRYAE
SRR HHZZAIA T "‘jgl woe %[/0:;‘
FERERE I

le—y |
EZT A T IH A LZA| A
A58 28 MHY F=ALE

e A AR M E AL =20 —

FHE| A| AR C|X}QI T2 58
e A FEMA HHs 220N

1E e 2Rt g EPNIE aXpAE SkE &

AT IbH| =
Sl HE A 27t AS B A W AIBIIE MY

M S A o

TgE Slo|EE2|E A FAIZH 3 AS7E g
t
| 1 1

)‘ﬂ—?—:l—fxﬂ ZFMd JREAl Ax20 oM FHE Al A= 20| _

HUHTZ | Ao A FEBAME Ao A 153 Y Y 2 Nl o

ohel datE I |

Spoke wheel 17|t 0| &4 914 9 FHE|A|AH

1
Smart Lock-pin wheel E2HH| 0/ SA| A

74 ¥ SR 2A/MSXIEM —
|
T A U3 M = ejny= HE7E WY

1R 2Ape = IR axtd s SAHEE

- 108 —



o AZMEHA - 2ulEAC/RUHY BA7E AL

=

o ACH kK
TS o HE A 27 HAEE ALY Y

NERE] e —

=5 20LEH|O/2L BT A7 [E 7HE
t
l |

auﬂigrﬂl sl0|HE| = Aok Xp7pEICH o
HeaaE ADE FSH oA AY MA|ZF SLIE{> A|A™

o
o
-4
B
i ]
fujo
40
rol

e
03l
el
00

ra
al
03l
=

SiO|HE|= HEH O EX
]

|
ICT 7|4t QHH E x}7}Elct m2 13

58 AOEHMEX]

ENIETS A EEIE] =S axtdE SAEE

gk A4AFZA R E A et A5E AAV e 483

oy HHA 22 AR B0 AAYlE Mest
1
M= 2 ' '
K = - R
=E13 x4 Soist JEHS U 555}
—t t
I ]
e (. 30M 2148 7l Al 60M 241 ZHEA)

T It |

Z47F 30M M FFH A ZHRTE

=

H7t60M 24 HH Y BNREE
1

Zd s F=HA7E

Post-Construction H| =L| A 2l 7jjdt

IXEE 2AHEE 3AEE 4XE SAtEE

- 109 -



o L= A A Aok

4.

110 —

< _
gt
aw T -
= I mu_.l W_n ﬂ_u :.A_|_| | m -
22wl T B T a X - - <t R
K = |k = | b o K — e < R K s <l
T = m.MEME4E_J71 A g A= P e o T wA OET | R’
o Ey mmk Al Lw Bl < u S N R ) i e e L | R
L TR 1 T = O g il o M o<z S B[R
o it Biia | Yus Bag Lee minfim e Ppidpa O B g
of @3 FEWE g wmrT | ms = i 5 Tm R T R P e =
= _ A=.__A._L.|o|~ H_WA_‘ OH_“_H_)_ ,_.ﬁ_u_._.:o = &) = .._ﬁu_”__.e.rx._ ki XU ox._Aon._wn_n_._Aou_.m o R
AU gy of O_EJ_A:.H:MW RE® 4ﬂ:_._ W 2y 6 ™ ol MEEH_:MOI_ ol I mE:‘WmE:‘loNE_EJJ ETRES
zﬂ RN S wmtE T LW RR® SRy T )
i XA KA 21K K ¥ rom w n+mm7% o ™ o mﬁ_ﬂ%umﬂAI_m_x:an_ EE:
Gy o ERATE TRE | EWE | BT omRoE (0K T <K o Sl A TR
_.M J_A|_|_|_ _A._ Mo_._._.._A_I 0 _.A._A - _u__mx _/ 1o _.//_l_ _ ﬂv_.._m H_Jol_.._lLu _ __A._ Al__ﬁ _A._ A_ _A._ _.A._ M_|MOA .A_u A|_ .An_
Ho 1 5 | [ Fzo | nowr&r K =0 M L o I < T ol 0 S ol R S bl R B N el i
Rt alitsuauw tus | Hww | -3 TR Kl X0 o< RO| Ki<F 0 |KI < X LA
P S P 5 A S o o Lt N
. e o o e o o e o o . o reojt-ur =g mwl RS
o o e o o o o e o o e o ole o o
e o o o e o o
ol - 4 -
B Mg | W @ R o K
XA G b K oW Iy az
kE Macg Hasg | 530 g 2 3 ki T md | md| @ A= S
= | = e} I T T pug = S 4 A i it} K
G U e BT R R T BadIn . e R R (s -
N s s WK | Ot 8 |E R B 31 W oo Bl <3 |3 BE s BE s HXE®E
ke o d A | Ty ook X0 pr sar | R (6 K R SxWgd s
B =& Mo Ki & = (__AI.._.N. =Kz |mnd D ol _ (<Y L.,_.Tm._r._ o Ki |l KA |oor 55 &I jer X OOH
ol = ._.._uuum = [T > KI- Y ....__.éa._A(_ < .ﬁ:n%ﬂ?ﬂ_.ﬁ,x._ﬂ/raod,meﬂm._
MR rn Koo R N < ] TR RS e o T R g
B Ww - N N o= = o ro o e
o < o M= 8.
K~ R T@mo [ _m . K
R Ho zm LE K 2T ® L o= T — )
1 =@ WEzx [Frfo REx R @ oK 3 | B PP o
50 7._A n ul N < K m.v. 4.H.H._ﬂ|m n ok o - X0 = H..ﬂH..oﬂ.vm_l ..._._.o_i
T | R0 TR T R Iz A W= aﬁ_no:.ymnﬂ7m;m_71|o=gﬂm=_%w5.
"o T WnI RAT=TEE 8| oW WD SR AP T p dBTE T
o = w0y TR =K "0 Ky T = Mn_:_i_M?A_Myﬂwm?n_xﬂg_xM
< 7 = < — Kl D= P — T = T = - ! =
Tag, | 0S5 |" o g™ ® Ty T 2w W Yo Ho ,AOWAawAﬁ?myuﬁwﬁ:gx;H
= = R T |7 Bl ol - B W < 2MMWZ7M2WWHW7D._%%N
o N ®l ~ K wo,._N u_ﬂu_m u_hu% Qﬁol._
~O < <
Al G — W m — _
Ko & T o o o 1o < 10 = — — _ _
ol It L . il L o G} ot I S I
- X - ¥ A o~ H
3 &




K’ro ) B R = -
by o <
Vo | w2 |B ol g DR T { D A
oo |z RE ) s P L 2l|ol ok |or oK
[ [ N T S N owdE o owm |t o
WU (MR | B R F R K K, Kl
T+ w = |° W s o LAy K
L 1 v lmanm ¥ 2o 2o | H
81RO UM K 8w | ur <4 = ur = | a0 K| N ~
a g E |y Gl W ok e L i
I L e e L (P K ok
=&z =y N &Ha Fpt° ko w | pin
~pfa FMY @ BE OEZRag AR
momp @ |f W ORwCE e w A R
o ™ _ = s "
dE<lwm Iz @ N4 %%H:E OH|oR EmOn (o 3m| oy
<N L ARO[ Dy R I L LU
Sl = wm_x Kl o T E = x._zlo_n_._lam_._lov k- 0
T AT~ ([gouo o g X ozoA | ol SEIESIYN = N0
R - LT A e e | R
O R > = N KM= ®OHO - [0 XT|HO | MO
:u_u__._.IME:.__oA_mﬁ:. - plu__%_u_:uM___BJH_uu_uan_ﬂur._uWu%xE M_nW
Zil e - oo K < <
e o o oo o o Jlje T @ o ZT|e o o e Tl © I /e [0 K| e [HO| e KH
ki . 4 l
o = o m.._ o & Iy i =
-_— f— A_ — H__._I _|.— pr— 8. T L
EEMH_..._?M_. 401_”@_.._ BT — m.o o ol Pl
e @l o P Som | SLEL o=
Meogimasy | @lnt | an | oy | 8 |
Szokmd AR | dwd¥ | ds | AEE I
naoH NiEL K & T T < | 0
. = T 0 4 Ko
ot i+
0 Bl w ey Yy ) 0
w g i - .Ao o 0 n _._._._ o
Ty [FP22 T |, = w® | o
T ODwRR AHF Vme Ix o T
B 2w ogam @IS Vo 3 D
ca | Exis I4s B33 ExT | mT |
s = o — ol N —_ == = oK ol
7D 58 N o RgE = O w| W
02 E2gx p¥e oW JBR N R
= ® S & Kl 2z20n |, Ho| 3 oM T E] o
< Tt YmR @R Tq | T
™ ) =0 <+
id ol I I T 0 I | o
g b | bm | bm | b Tl T
o+ = ~ 3 — —
w <
(a0}

111



Asd A MAA o

7}, A 1A B 377

_A_o - _”__.._
< -
£l ﬁ_:ﬁ Ko | yjzr | HX ﬂo z | x_o
Bolw ot m | B Pl Ko | T | WX o | oh
Klo o || = UE% % ol I mu_ ~ | R’ % o 4= 00 — 0 K
o ||z w || ™| Ul |y 3 ol HN | R L I o E% M
TIE| SR == | B d BN =y A ER an w0 | hs
ujr |o=_ Yz w | = ﬂwm T m_._ W= | T TN ol wor s |y x| o B
| our B s oy |8 1 ol=| @ | ®EN Ugy | # | S =<
e R ] ws _ml_ =k |Tx Rz | T =S
a ||~ o F_ d | = | = | g Rlu |z
il 30 | R o 7w | & x| 9 ol & N TR
~| KO Hr A ._Jm=_”.__ @M= ok .M_._ M K’ o~ | <k o oo M_ll | Bl
Ko K| uo | = M_:M_.. u_ﬁw__ wro| A | g HEW 4k | oK | = bl AR o ﬁo Mu
x| | o | HE o | = M_T_._ thpy | T Wl | s STé | OE Foo| M | Nk b
oo | - W_W_ Hol®IR _.__w iﬂ.m_ﬂ ENRES upo _ﬁ% i | | T <E %ﬂ ordk | O N mw___.Ar
0 —_ L T ¥ o 1 0= = i = _ — -| | 1 o>
“lalk Slu | b Mg | =2 | BR N S| ®h 20 | E e ni mﬂ@: un Em o
Bl | wHE S = | W T Sm | | SR s = g P
w!| T P e I =tla | T | R 50| o | | EE
Ko o ofo |_e 195} | jor ~N 5 = M_a G uuu.m_ " m ok | T
A ~ || F "™ @ BT | TH . S|y e
sl <™ B o - N | Ko H w| || Bl | o
o<k | & o < | < au | w0 H < I+ ~ K0 <4 000
e I T B R wl TPz Bl o | =y 5
[N I = T Ul - T o | oo | al | o o | H
0 X0 — | = = || W | oo i X = — b
0 ur | W < n v F EL IR T 7w | P W | D oo W o
5 - ur | o b ~ KM oll K 3 U T Ulo 0jo
o| T | B = 35 I AR Ko | 40 | et | 22 am | M5
: gl T |® |% |g A IR
I a Slel = a5 8 | o 5
il — D (¢} ol 5 oH . mm ~
20Xl L=} » LI [ _m_._ Iy
o %M N o .am_ “ 3| e
) z0<| <Tgoak N
¥ ﬂ? N ER{EY M mF_m__
& 4= e Tz Ty & Wy
o = - = KMkl L NP
| Ko™~ 10 2 fof A_.d:l.r _.alA_f.L_
3 K _)_II_A1|_| w N 0} ol w 2] 0 _._._._
— ® = o =Tl ol H
Fi)
- N - E|
— |
E] — ¥ —
20 . - T
_ W N
<a ~ <0
s _
®H
60 Mﬂl_Jr.:”_ T = KOX0
0 — - 00
10 2o T HOKA Mﬁ_
<R

112 -



71 A

U, A 24 B34

Klo -
X e,
# | g Ko | yzr | HX Ko T |
0 = m_.._ ﬂu_.._ mu_ N E.__‘ @o M| Ir Hl < E3 = Klo
o | B2 T D | B ew) Bh nolE W | K z |
o =) mN | oo | A8 nlw | £ w | Ko |y | A
| T8 aE | ® z | dm | 20 5z | ® = w2 || BE
| T | < | Twl s o | K E3 ﬁ of || IR
F R 5| ® |5 |E <y | 20
NERETE £l " ¥ Bl R E|R TR 62
= mm | o | Ry b M_.m ]2 ulo S
A el s N wo | e | 8 Cla
Klo o | = | <t oH TR wx | x ||
ol W | @ | R Az | ¥ w Bl | op oy mo| SN =) t
N o = o S = | < = hy! i 4 ==
= oo | KU ™ _._|_wr._ oD o = <t HJ.._ .1._% w__u_ ol i .J r ._._i UE mu_ =<
Y- 08 B By | B |uB ) B = | Z | ® | E |y LR
20 :__ﬂ = | Uy ] =3 | F@ | o | T ol X Uo =z | T | A il
rlo |2l w5y |8 Ble 2w X # | = || E
W | T ool | @ | [ I W — | 53| T
T w| ™" TR Ry
e Ko ujr K Bﬂﬁ @) M.__ mr_.__._ i
i w@ y il Hmh ™ mu_ _ — () w_ __o_._w_ﬁw__.ﬁ_u
or<E| & | O < W< Lo o - i
= - - < [ it
R o |owm | T B - el I
w0 0 | @ 3 = TR o | | K Rl [ ™ B
&5 o < s ® gl sk a R B
ol T s ur | @ = | & | & R o
3 3 ul A mo| X Mo 3 7 | |4 Y 21
o| T T K4 < ujr = |® | | F =
- 2 ur | N
2 + o wi <
o L Tl £ A|_ < 2 T 3-
Iy 7y s 2 Rz & )
[E] M= S= o K0 ol -
- MR ST = 0 graf
.Ao —_ = 3 O = _._.._o K ul T
< (nBE = g J1TX Al
] Ia £ LS z o ° Y
o " ER =< H 7i0
_ o =71 ~ o T
_ ~ U=y
« o Kot
o~ P <
. . X 0
H a T|F
Ry M |
<0 ~ X0
o =)
— __A_u &)
mo <l Al ROZ0
oy 3R
o WoggHO=
1o _u_l M

113 —



ZntEA o[ U B

Tk A3A A

¥ i 3 T | Ko z | | Ko
Eil Ulo T @o u| <r .._.A Klo r r Klo T M- oo -
e uo | o | =1k B e B () KO ) < Hr <
m0 o | ol 5 ol wo || =1k ujo " r
=) - T | Yo |odl=w ujo -
Ko = mﬂ _.A_.__ =) " ol M o] ol = m/ﬁ ey | M._ H
M = | 2R =T | = = 2 N
e ul | = H_uoﬁ o |[Eln ez dn Kl oF = 3l
Hl ol R I |F|g| ® |F| T ) w| M I
< < q | e ur il Hl =
k| F F <
B T 5 S R y ¢ o0 3
KH| =0 n O - 00 T o+ =l F - T 3
- A -4k | H oy T 7_ K
N| RO r wr | | 7 0w 0 | Y & I
Ko| %I Uo 0o | = | @ 7 S e ur ur i B
K| ) | = | ud wu |B) o 2RO o | | Ty TR
7| oo = | |z AR S IR LS W x| 2 Vg i
= w| T M || °F Kl — | =l = K —ll
0 H ul — | = | Ty | w3 K o 21 M M=
£ Hl T O RAE & | =|u - | z U
< ur | @ | 2 ~ O | H 10 O ) = H| =
¢ 3 Bl E|g|a T E G| E &R
Ko X 0| T A = O
H
T H =1 =5} H
w ofl __Io H = Tr - il H _
b e & < S T R R - " [ 7
o< ﬂ R Rigr | AL h U e |2
L 5 ¥ = q | 4| @ u| kE FrR Rl || 3
-\ M 1o ES _“__.EH__.._ M — A wl =L il K| _A.__u
RUR M ur | @ m oo gE » M 7 % g ok
Hl o| T = ARl ur :_._ BT Z0°
o = | o H ol VMF i
@ %) 3 O O
_ ofu —
ol = R K —
Bl 100 _ — o 0 -
= il o 10V0 K ul
O™ {IK _1 1o ~ o< 5
gl R aoMxoM_ A;ﬁ_:i_ xHHL GRS ok <
H X TRy ol < B M_M__ A_M <Igo<
X0 < Hl ?__po_n_ R R ml;__ = Wl <Hm
oF Ho Tog© = M = Ul 0E e
| i U i NRR
i N «
£} <E
X0 ~N X
il
5 Sma,
o L o
o 2 M_“_ N
< H ®r

114 -



2}, A4 F-2A

il z — — il E3 il
o 3 I n 5 | = Mo
z e | Kz | MX | p o o W mx | H | W
2 oK ol TR NN — ] o H - Hl
_A_o e < Y - - < <
o R | m— | 2 = = w | ®H | W | W
U M0 o oo N KHI KO KO X =
T ol pl K e e R | R W R
~ N Mo ~ Mo
N <+ =
£l N o N
| & ot | = | & o B N EA B R O
i S S S I R
N ._.Auo AT s |M/_.=._ ME = = _ H_ﬁu N —
Ko| AT S I R L - = = il | ok | B
ol Ki I[N ~ ~ ~ Kir T ~
o H Mo _ =l = _ H K= _
oo < s i Y £ T ™ o )
| T KK Hl KH R0 R0 0 AU I R0
0 K=l H =~ 3 K Ho N _Mo Ho
0 0 Kl =2
Ea| [
W = o = sy
_| o= W o | oo | o X W | @ | B
MRy = Kr o0 K h K o0 o N
= n ~ K K - = | 2
m._.m < Hl N A|o m__w oll W 3 o ol N = oll
Al ke | R N el 0 R y b g =
VL E o |t N | T R |t KW T
S <+ 3 o ok 3. T = |
i —
o o ol _ < | m Tl
- = 7 o K b KA o
= = K
= =W T n = | = a <
<0 X0 % H| <h Ho Gl IM n_
— B L K < R r RI
oF ~ - = c o
[y Mo
i RN ik
< < <
N dE T
G N0 030
30
<o — .
TN O o]
) & M W op
SIS

115 —



2. 283 3 AFdE gt

7h AIAFRZA] - A"

NAY X | Z27R

HEAA RS
ot I =xXo I AH M =
Alﬁ%!: = 7H”’1| _<50—'| 7|'|""'1|A|—|:| S / 7|_-|AE_‘§|A|'
x| =5 TEAIAH S2AA Mol THHTHEH A A
=S Me
1-1 7HHA 7] | A e
=Zs) =2t ~
7 2o
?-xAlAE‘" I:H [=) Jﬂ?‘—l—g-_—l—l
TA|ABHIOZ M2 _
W Ao gy | TAMNBESE AE s e
HaTHHE X STEAIAHO
HE FEAIAH - . = PaR=-IPN
28/ HARO Y Alagel
o9
o o

ol A1/% M 3}

e o< N0 = Al IHE TA|AHE O JHH CIA = EMH AR
ey bt oo WA | A TEALE ] AMEAE | PEAAAR
Yzt 1-2 s ZEAAE | Deeh AlBEOlMT MAKS ~

s = == _ = = _ o
cre @F) | ojumw | TEHN 2 [ obEE PxEel siMn | M2 o]
g e | BN =2 o1 2/ 8l A}

S A A = X ghatot

AE

w

0K
Ofn

TEAAALR

A
-

HEAX o

21| A}

A%/ Nz AN
L | mses | ZHSEE | maxse wmesolxe "
da | mew | SEEEE | sk 2wz | SE

R gz Al Sliakall SeA ABelold BB | T o

S =z o1 3] A}

- 116 —



L AZAFA] - stol B e FEAILE B AIFTE T

e MR35l Ee ALYEl gho
Al AHE: _
o1 ~z3a-8 7|8 225
ot | AHmms | BETE @Y AN2Y M8 [ B4R
=g Sl o s w| EFo MHAlLY HE /
== X1|01A|i5*' TEAAH SAAMe THHINEH Al A
—= M2
Al AEL: a2t +x==2f
PAZN _ IxAAHOR Mg/ B
2-2 e sy 2N S AL L 3 Al et o Al el UEAALR A
- HE FS7| _ ATIE Y X EFZAIAH O ~
(B3) Y FEAIAH ~ _ _ M 3| A}
! 28/ SAHOIE Aladel
K| Of Al A E 28
7H gt
Erection:
slolEE|= A SN =TI PN
- K A| AEIO | = =
PENAY | 28 | AMpx | moppmay | T EAZEE SIS
2 B | (@5) | Ax"e FEAIAY R A ol
- - A 71 X
7H et erection 7% dAHe
7H gt
MM
JH o Al
el & N A oz ]
2-4 FEEel | T T, | hE Aol we A Y
1= [=) =] = =
@) | 37y ¢ s SAS fst AIBYIY Mg
ESES R =
D=3 e
MEdEg
%?E?k 2 E242F of A AMAMEAHOAM quMz2
ot Herd e o X g7t
gy | A e | SIS o HsA s Bl Vae
ee = a;; 537:\ Engineering2 E&l +=F &=
g7 o= = x| 2
7|_|!:ll-

- 117 -



ok A3AF-A - 2etE AlS/EUEE A47e

T8 M85t = ALYEL ghob AZE+2H
=7t 2x21} olo|ctALt 22 Alg o A A
xotmpajo | SEMOIEAL | PxeHA o 4 =2 PO
o1 o] - - = =
A =WNEEE<PEP/ Estel MM 2ER e
o 3F oMM i oL A 3| AL
ol AL2Ad =2 = Its
=< o o
3-1 | &ar2 9|3t i
AOIE Amazaay | 2 AETEAREL UH | FEUAAL
ST A= = -
F7z=H 0f7] > o5t - U HE HE HMERE E
= T = =
& JH jﬂﬂa 282, A7to|E3X| 5S¢ M2 X[ L] of
=< < L} gk A| AEI O sl 2|35
SN olefull 7|ghe| AMA[Z ANME
NTE
X 2ozl DUEZ ArHEOR B2 | FEMAAR
ST =~ =
Sae Ser|u TE2o| MAl otME A
=L oHd — — = =
o A El o I cC3s =
= == XDNE 13 el A|AH M 2l s
7 e
AD0LE R Of/2 L 3.0 EL <
2| aH Al e ~ K OFX M
HE sl TEoas J)ze| MECQH AHA 2
Xl =
e MR s qee | TEHO B2 fMotE | RzaAAR
— <
FOE B Mol | etolaz meaiset s I
x| H 752 2@t 58 AnlE | MEAX o
< = MA A&x Hetz muEE 2 3] A
AlEte| &l 7hs
ICT7| Bkol da| 7D A= BEMS ¥
= M35 AQlE sS4 AlH TMA AR
§—._|‘7c:>i E‘cl /é“j' &‘{%g ﬁDI‘E —|o%> — I';— %oil ? Eﬁl |'_I_
- _ NES- - T P ] &
3-3 Al AE StZAAMH| AEHx|
-= o= < Ch=2| ol2lo| AbRStE M2 x| L of
SEH7| | SEHO AlAH Iy i il
- e 7x2 #2z/Mu| Hofo 2l 5] A
= ge
TH | A| AR Al A W A|AR 2 s xS | PEMAALR
Ay 29 |mSof g 29 2 Fx &
3-4 Z Mo o B
wrmel | 5 Xy | vISERIEE sg Mg | dedxio]
JlE g | TS - 32 Jts 2/ 3| A}

- 118 —



2k Al4A A - TR et ASE AL Ve 483

T A3l £E AILE got | AESe
_ AN i m Al
4 upel = EHIOH__P::. NEE =2 MF M A A
- — i) = —
ZZHE ﬂ|,O|OE-| ToME =E2HE HE MBS AL
= A — - —
ol X|L|ofzl
) zxsE =8 TR
IH ) A FEMAT|Z (2 ey =k
w—\d
37t < A A A
nug
2 42 | 71zEEs I 3HsE S 1AM A A}
7| &9 e SA| Al Z At
A g3t
I — 33 g S8 XA A A
moEmE =0 Haex
4g | HIZEHZR dl=LA B BH3E S8 yl= A M A}
= - TF oY 54 Azxx

- 119 -



R&DALY

[e)

A =

1

k9
i

LRI Roke] FA

Hol| tj

ek

ol tf&=o] Al

M Al ool BAlS 71goln glon], MANE ol

s+

33 AEA A FTEY 7]

b ookl A 24

&t

J

8

Ao wE

o« =4
ax
e

A A

S MUEEY HE

B

i
)

ox

e

B

o
el
W
,.__AO

o
il

Mo
el

file)
o]
i

b

)

—~
fite)

X0

el
oy
=
X0

)

ox

+

0

o
il

o)
il
Mo
g
)

o I7MAALH

o
32

F 9 ot

2

of A= s sta glom, ICT=ok 717,

= 7F B A e

=

7+ He
ol =

I3

F49

il

)

ol A 9]

1.

(e}

al

A

=]
=

%20

[e]
2
fins

3 o

S

T

SR R

I

=]
=2 0

o FoH AT A A%

A AEA

o

gl
do

"

N
Ho
N

H
)

2

o

3 5471 A6 o
SR EER:

<
=

]

=3
=

o] ]
o7 7

1

[e]

R
Pz

2~ ] O
T

B

o

ol

I

=)

3 Al
=

7IAAH 849

1

0
i

=

[e)
[e]

| 5@ o

A=)

2

A

=
X

% ej 7}

Eis

qu]

171 %5 A A

REDIEEEE

A
1 30-40d AFE A =EH AT

ZNees A A=

B

=52

Eal

o] 7} 2

=
=

o

o

- 120 -

= Aya

=

o1F9] ol

EAK



of o R oA T .1
R FISEES T
;ﬂm_:LImAﬂ < — W_H‘._.EOM__07HE_M ﬂn#.e‘u:_.,l
o N s D 7%35 . N T
W om o BR RO W H e T T
oo~ Ao W e R SN S
Mo o o Hoo . TG o
W, E 4 Taw B
DGR By P E Wy =
K W, © ﬂw_x o e _1/0_
<) K oy 5% o OF AF Now o Bom T o o
= B :3 ) R0 BT T Ww N W Y
© 5% < = o wT R ol o o= o or
ol my if ~ EH oo R S g w T
£3 N = = £
S c .nm o h 2y I X il ~ ™ 9 NS
ST iz el 5E P m e %;aﬂﬁmz% T
U] _..:.._.4 | H.#]O_Laﬁoiydl. 3@7_6 JIOT L.r1r1_42m
................ S I SN T HTE F o N X
............................................ 1% o Gl 03 X N o] © N w F oA W b Fo R gl
S B = o R T N X ol Mo © T Moo
— GoERE amy eVeTaIs ¥ .
- TP aL gy TwlkEER a gy
B ARy o ¥ E NN eyl 2 A
o~ _nwﬁ WOH g W <) Ko W F® =N wr hm
5 %Lueog%_o%o_e e  XINFEZ T @
g R T oy N wme—wTEEg® g
+ %zaﬂoi}mu] ﬂmE]7ﬂo« = o
a4 dNe s o o L N T
g r 5T I g mﬂﬂr.ﬁﬁﬂo_n% ™o B =
T BEELPrad TewThg¥o U g5 @
g ~ 0 ks 0 —
<l i = o S gw N o Doz T B = _ =
2t : LT e pwd B X o R oy X
Rig il N O o7 ® = o i =~ %ﬂ%
s m > w"__ i on_ E.E ‘HII EE m ™ Br ﬂc s o _,Tu M_L ~n _ZTC ﬂt N <
R8O 3 I S < A TN R S I T
n ﬂ A K T e s O ol o o) it
wﬂ_.._omm[a i 8 e Eo i zt N ,A_ o o 100 e w2 =
Ry i LF & o N~ o o = W o AT T S G,
M_x.*m%cm. _._om TN o SCI < M e ™ Ko o = K
H o - X oy z_.o S — il .IEoﬂ
............................................................ o Mo of 7 P oM = = . G < N o TR
Mo m W o om N X M O I s
= AEXLHL = sl s NN o L 5o
A~ ~ o w o~ = Mo ol T 60 oF
ﬂa.ﬂﬂ i el xu;u1;u _ = R
TN T ool = iiﬂmﬁﬂmw% DTy
e T T W R T F A .ﬁuﬁM_],%U B o T
4= < = x RemwE 4% % %@
™ oo oo =TT = =

- 121 -



A7)
I R

j=173e)
o 1

-

o] A2kt 2E

]_

=

.

5

ol

=

=

uk
2EESe Azl u}
A7 % By

YA

b4

K

g AT

B ol JHF A 2H A
o A ml 2]

=
=

3}
o 2}

_g]

<
=

7]

dERELE

!

o

=13
=

BEN

T
=71

£

®0

Hel A 2E oforiol

3}
ol

=9

al

s

e

3

x
B

]
H

R

OJ /\]—

I

s, 27}

S

ol A

7N

g’l

o

AE 7R

ol
il

o sfe]7]

A

A9

63
of
iy

gl

A

A7 =9 53t

=

AZ17F A
=1

R

L
AR

o]

A<
T

3

WE7t A A zee] e} [CT

d

S

w7l R =AY

1

|

A E-7}7HA]

il

L

el

al

rol 2 Aolth. n¥I7L

R

3

[e)
[¢}

3|
~

I AR A

L

2

-

S7he] Slut ol Epabglel x|
7

7o
=0

0

p—

il

o

o} =44 7]

=z

=}

[e)
RUS

o QAN E] A=

L7171

M =&

ki3

A== JhHAA 2l o

o

il

ol

o o axpde] o=mrleed o

ur o
= -

o
il

A
o

i

o

o

%

=3

™
o
o
ol
Br
ol
TR

[}

N, A4 71ed

1t

A

S

I I A Z2A 22 9

=
=

7]

=

st glom, F7b71%)

S

b5

Y

oy
il

- 122 -



s

Zhe = A ol A

jrase)

|2)

d

2013

=29

H(WEF)e] AIA73AH il ut

-
>

A A7 A

o

2007 ©]

()
-
7}

o

w=7] ZeE geoly 1919 GDP7F 17,000$°] 74 <]

i

|

A

o,

7}

3

ANFEAAGA R =

&
&

Aol e g g

ol
i
&

o)
o
ﬂﬂo

o

7} a1

e

A=

ar
B

JJo
_

ar

—~
fiTe)

%

ol
i

6A st 25912

20121 199194 20139l =

e

A 7 =Yl A

Uetwt FHeEe] dA9s durd 20134

=t

=
N7

i

791, iRt 12901, ¥

<

=2 991,

o))
=

B
T ol
o Ao
B %o
woL
R &

0
0
I
~ N
Ao
ﬁo Ct
= M
TR
& 9
=N
T
Y
o o
o T
w T
- i
g
"X
‘mﬂ 0
=
mﬁ oK
T
F T

1
wﬂ N

<
o /I
© o
o

Fefell A =HlEel A

@A e

M

o

gt

3 ot

=]
Zs

7N

SES

oF
<K

E PN =L
S =

4

A

£t

=
x5

2PN
1 =

E4o|
=1 2|

51 MAZGHM =

iz
ar

oF
4

412345678901234567890

L;22222222233333333334
(90]
S
(aV]
oF
H

OIN|I— O D V| OINID-—|OIFT|IAN D OINNOVD|OD|O|O

T [ N|N|N|AN [~ [N|N|N|[N[O[O|DO[O|OD|O| OO DT |TF
(aV]
o
(aV]

. I o . |xl

:.._ o — | = |_|__O o | —

= | U oo | = — | W —|o|=

- ! o 1 SO T o 2

LR A A P E e R g

1 = |l | WF | <] | ol | Ko | mf | = Oof | U oF | T n =

.A.__u___.r_ H__mml wOA_ A_:._l En_w_u

i ol ST ol | &

Iu u] ETON oO
oF
H

m | |N[o |t |o|o|~oo|2T Y2 T|L2ILITR2|R
(90]
o
(aV]
oF
H

m |- lafolo|~v|o|v|2elelez|Tlyen gy
(aV]
o
(aV]

" ul| S

| _ ul o) SR O oy DU T vl e

o _ = el = o

7Al__u._ﬁoaﬁ_ﬁr_ﬂioa_%i%n_er_wﬁaM%nm_r

oTLI_._.__._.__||oT,_o._oJ._._._I_._._4_.o_._.__HEI_DE_7IE|O

rr N | [=' ol ot o O |=|=|= = | KV S | =

LI | H <l = NEAREIREE =

<0 oy H JE [nl

o o

O | —

<

- 123 -



7l A n] 2]

13
=y

< SOCA

A R

o

Eia=l = e

=g @A £

o)
oF
]

o

o
A

NG

=13
=

=5 Q17

2l

%

7]

o

iz
i~

X

o}
A

g
e

i

ol
;OO

Bo

i

Gl

=o0] 31 R&DY

=

& AR T4

=13
=

i

zEge] FHsh o5

~

Ho

;.OL

7HA 7] 4

(@)
N

& A
A=Al o

=7}

Fol )

°

G937 5o A% ¥

1
l
=

k)
i

_CH

Raro- 7] A

=

7] R&D
2

4

x
fa

of disiAl JHH 2 FERAI~E

Z1=e] vl o

o

o

R&D FA4|5
& 712AQ FAPder 7t

s

I oo

9|

Seltebt e E)

at

=93 53

o

N

mr

3

_CH

el

o)

~

-

0

o

1
o

#}rd 3} 5]

3)

Avk R gty o

71 9]

o] AN

o 3 A

W, St AN Azwel AEsksde AAsD

ol

o
il

-

M
el
_,AO

0

<]

,;L

o

Ne
Mo

sholl 7H#H 4

—_—

ol FAoA ¥

AT

2=
=

& Aolth. 7199 A7

ot FEE] Vlemd A

]l

[e)
pLe

—_
fie)

14 20123 =oju] 109HA o

9|

of o

3

o 2= e A
vEl_'T_Zjl"]}\

B

)

s
;OO
0

o)

v
b
B

27}

[e)

R

RIS

|

P A2

o
yad

b7 9

°©

= o\
= -1

o

ol gltt.

=
L=

& BAA

H

O

00

D — |0 n INE D=
N Bl VR N |0 |©
ok
A_¢2115 O | M|~

|~ |- N|&|©

a
o | —
2e
o
S\l
2|8
S|le
= 5L
s| 5|8
Q AR
(@] S|
«n 0| s
Q %]
© @
> |2
(= | ©
Qo r=aEe!
[<} =T
c ©
< T | O
O S5
2 3
@ 2|2
> o8
@ 8|
_“_._ﬁ_m o | 7L
I
C X
= iL|%
<0 ﬁ
nr o
K
K ol
<F ~

o[l
<

<
o
dl

QIE{Ll ALE Xt H|F(Internet users, %)

PGS
N K

7l 28X T (Availability of latest technologies)
- 124 —

FDI2t 7|=0|X(FDI and technology transfer)
A 1elet (ZH) dEfdl 2 Z(Internet bandwidth, kb/s per user)

ESRl

|

(=)

S

EERN

[o]
[

7 A




R
4

%

A wdNE WY FEE

2

o

ol
,_._mo

71 =

$52 A%

=7} SOC¥]

==
1o

2
ﬁo
oo
)
1o

ol

MEIEH &I TS B

=Bs =8t
M2 B77x] &5

=gl ZH

il

. &= el .

HIER! F (Food)

HIEFM E (Ervironment)  HIEF G (Government) HIEFI H (Health)

HlER ¢ (Cuture)
HIE[ | (infrastruciure). - - -

HIEFI A (Agriculiure)

7RENY

&94‘3<

=]
=

Ii E g

2 QY
ojojciof

=

ol

R&DAY 2 3}

9%

SRE

==
L |

7% 7 A8

st

il

=

Tor

ﬂ!
py

o)

R
N

e

o

o
s

il

SOCS) FEH5e ARe] Merd RDAFS S

ol
=

Nz e}

o] & o
v 1

=1}
=

L
.

el
oH

il

v
iod

] 2 A

o]
=

A o] AA

T
hin
ﬁo
o
~

Mo

N

o

el

N
N

S

- 125 —



[}

e 2Etd o 44 7

1

o
pal

EU= 3

=

=

1at, o

PN
T

ol
G

+

B

oy

R&DAF o] $-4

ERCERE
ol A 2]

R

2

ole} Atz

43

A A%

gH=

a4 7] %
b4 osleh =) A

A 71 o)

-
R

o]
PN

AN stgE

A

o] a1g7]

=
=

o] }.

al

A

A717v 2

1
R

]_

S

24 3

7178 A A A Well A 7] B gkell o

=

=

oo

l

1o

A

=
=

g

3} Hiel #7744

)

-
=

2] &

%]
X

1S wero g ICT-SW HE5S

& A
I 04

B3
o}

o
-

ﬁo

34

S

59

W, AR 8

Fel oA A gle] A E ol

5]

84 7)%

|

N
N

)

—_
10

A

= R

0]
A

al

—_
o

o

el
o

gl

AAA et d271% 718dA 7|

AT otoldlell A 7HE 7]

)

-
=

2] &

i=1}
=

o$7)
A

=l
— =

]

¢

o
i

—_

3

B

==
"o

2 ICT HAE7|A& 8

3 2

A

el

w_

—
o

=
o

el
G

D
o

E]

H

=]

F ool A A

Aul
R

1=
FL
RL

HH

N
il

0

X

i)
o

|

ox

+
ol
do
i

~
o

ol

- 126 —



St

]_‘_‘
o

]
4

F7] ol

°©

A o R o T T TR W
7o oo . wOW oW W er o
™ oE 9 M woE LI 5
: P oo . H o " T =
) B w A
) N = o o= Ny, o+ o
of r WRN W % & T o i
e <R oW ~ " e 2 o ~
. =
| El o & B X =0 e T
m TGS BT
: wom RN g a o ke WS
= P E E O SE 4=l
..... = i - o — P A of 2y P
R o £ED, = b O RN ~ o Ry
L My e i i oL < W L ww o T b oy
=@ A AT = N R B L5 T oo
wﬁ 3 .“mlm.meeeawv& D W % kﬂ T o = <V = o 2N " I a
T PR el oo @d T e w - W o WG
i Do 5 996.”..“...99 B KJ <0 mp o T _ 2 o
Do g o oloil ; - = T T % N o T W fall
mdgﬁ.%. : ol éo A = ‘olnna._l Llﬂ,._o
‘o fH° ik - o o o HVT N - e rm ™ W B
fnrr S (L - 7RO - =
R ot | (EERES PR PR, . % 1 7 ™~ oo Mﬂ o i} ﬁ
1 o e gy 3 WrMi T
> M” D @ .. ™ o N On_ ,A_ X T o —_ ‘»AI ie] O#E o
o OFH " 9 4 oL e L - )
M WooH o . ~ = NS o = 3
D o st slel ¥ wowTl 2 pE M E Ly
i ol 20 el 7 El S - a K0~ —_— =~ ol
s b w el & R opn = o | ~ nT =)
- 2 K X & ™ < N zo = & < — — A 3 il
= e G o o o op o ) N E
= e 9 R & -~ W || = oo rio m o ~n B
0 g of g RY — = 4 S . ﬂ.mlﬂ.._vmﬂ — frce) ~ —_— L.E __AU
ok A5 5 o Ty il X — B B b _.:ux_o HE | |z= il o o o
= g @ 4 M RS R HEl|o®|zH® M ™ oy o T
i k. T 0 oo o 737 71 %0 o = R 0 £
58 = < N o R || 20 | [k nE T W ooy W
i (i3 o) N s m._um oo ofr 30 5 o atil o
do g BN I 215 || ok = ||l T %0 T oaox 0 ooy N
%! Gl T2 || Ao ||wr2ont Tz U )
= e o (S R T o~ wd || 5o ||Hmwr G T L & =
B K™ <ROROK W0 e = T M.E ocallealle oe s = " Ie) = % @
o WIM ,ﬂu LO._O ~ of ! O# o r OL —
0 = = N 8] - X N
g g G
fou ol %o Em_m 5 Nk N T R
oo ¥ 2r o A oo o NN
. % B N
T W g E e I g
wo T iom R T A T B o
ok m ook N ~ X T W W W

- 127 -



o =7} R&DAFY Total Roadmapell

tol ICT

S

7} RRDAFY A A Z=wo] 23

ol A 2 o]

=
=

Aoltt, ICT& 39

bA bl el

S

=]
=

A

-
ol
dlo
o
il
™
L
o)

=

MetE F

b1

o]
=]
3

A& NS e

)
=

1=

S ugto g =7l R&DANY S &4 3

]
=

¢
ol

A
el
T

_,AO

X0
0

o

!

AT,

1l <]

S

go] A o)A

5

A7leRE7IEA g mEw e Al

=i}
=

sake] 244 5

SERIE

o

0

=EDIES

b arsboh

24 ZAHe As

—_L
=

]
=

B

j—

Aol Aol R

-
R

= 3} 5

o]

3z
=

oke] ARTFA F7}

L

)=
R

B
el

e

A
=7 A4

Wi o H gkt

A

-(:51_

’(H

st=

AlS el

80.6

88.2

88.2

ZIxXH

81.5

87.1

87.2

A
=

FAIE A 7

A
=]

85.0

91.3

89.1

JI2MAII=

734

91.1

88.4

<l

K
o

72.8

92.3

90.3

=7t

7ol

EU

gl

A71e FHH VeAE

1)
ok

Al o=

B o] A €]

%9 4

3l Al
= ™

5|
pud

3=

7} oo} A ok

E‘.
a

]

8'— A
51
2

b1 9

|43

Al H S 9

ki3

A Aokl A 2] o]

s 7l

G

AIZES ] 7]&d)

I~
s71E %

tEglold A

)

ool 4 52

M

4

Ho
o)
i

ol

o

p—

or

]
<

o

P
el

o

el

S
oy

R

-
ol
=

el

A

0

M
|

~X

~O

- 128 —



o]
LI v 1l
20009 ) Fuk ol afUte] wiEE F FEabEY Afse - wd 5 EHE MR
Ne=so dzeprt A&xor Frbsta glew, sWdAleES HeEAd A5l thsshe
ej =S Foiskdth. 2007 3989 Eold e FFHo] 20121 650¢ & ol 2t

o= ol 3

o3 =
SAMAG BHEE OE FC03 19%(129) — 11 57%79))FATh P
AADAA A& o

o 8% Welel S A&Hete] '20@ 74 o 152E FEE AHEE A
o % (Global Insight, '129¢)sta glow, 2 7|34 9 3o = Ay 3 =

Mol Fghale] MAweS dAsteor b e o5 AddAANA g AL
TEE AAY 8%~10% FEE FAHAA, ‘12)8ta gt}

200

15.0 137 142

10.0
50

0.0

ofAlolEH ok AHE 20 V|Eo R oF 45xERE FAAAMU37%)s L, drAE 153 A7t
[e]

)
o
el
o
al
%
5
Ay
lo
>,
o
o
o
]
)
=
_O‘l

GDP tjn] 74t v]Fo]
A Ffel] ggo] 27
AAAR(EFARE) HF 3 LFIHA
2 Awsta o mEbA sedAd Al
A

A
o
9l En sk 95E S gere v

1o
:c‘wL_tl
fo
S A
i
5
N
Ll
J {
)
ol
ol
N
o
:c‘wL_tl
>
r
of\
f
(o3
e
>,
9
X
w1 W

g HE 5o nes|ord
S UEE AgH HEY

sto] AAA oz AL Hark vk

o o N & Ho
O

MENA X|S GDP CiH| 7404k 20| 201313 MENA 7AMA|EF 2SS of A 30
(EtS: Aoy (5t %) (9l Alojera)
3.000 30 180 -
160

2.500
140 4

2,000 20 120 |
. i 100 -
1.500 L 15
1.000 " i 50 -
40 -
500 I 5 20 4
o M Hmlm e Bm A Am AN AN, 0

2005 2006 2007 2008 2009 2010 2011 2012 2013
e EE GDP £  wmm HEL ~ 04 4H/GDP —— Construction —— Infrastructure —— 0il/Gas —— Power —— Petrochemicals

2005 2006 2007 2008 2009 2010 2011 2012 2013

F) E==7H= MEED Projectt el =712 3

% 56 2¥= e

N
>
4>
M
z
El
e
Hi
i
8

- 129 -



o

™

A l:o‘oﬂ/ﬂ 0134

o)Al ]

=
=

sfelAd A

S

_g’l

=

=

=714

ﬁﬁ@;‘._l
Jo ﬁ@.ﬂzg
Hﬁaﬂ%é T
Hrﬂ,&ﬁﬁﬂ,A
ﬂgimaﬂm@%
‘UrLodﬂZoN.u‘Hﬂ oF o N T
R ~ B o &9 9 9 L
zoﬂaﬁhﬂm ﬂﬂﬂniﬂhﬁo B ooy
ﬂ:ﬁﬂoﬂo%m HHoEn = 1__/|oo ok T EAE
@cﬂﬂﬁofﬂ O_Eio»mﬁmawqc w ™
: “ @ R _
aﬂorﬂﬂlﬁ/raogoﬂ; %?7%%1 ﬂﬂ_.ﬂmuﬁmﬂ
%,ﬁu;i,%o o AHV QQ%OL%,I & duﬂﬁrg”E
oy K= ,M‘._ o m _o.; X o o W T Mﬁ ol A ~
mﬂurﬂﬂrdwg1 o aiﬂ.ﬂ]% m«r%@ﬁ%sh
_nsn%%iggo " Wﬂiom%ﬂ@a Wéﬂﬂm
Ho_.Elﬁﬂ? 20 (Y LA AL A
= 5 NS = @HLHﬁ/ e X
B o= A L, e W E = D - Ko A
jami ,QZAOT._OLU o ~ ;o‘mwljl,lﬂ 7‘mﬂ7,._q,|
— N i;mﬂ% o - LI ﬁ;Eloat7
ﬂVmﬂ_t\ = il mﬂmﬂrﬁ_l.@o W - o
%Hiﬂﬁrﬂ = e ﬂ.%ﬂ ) o
ﬂwﬂﬁ%ﬂﬂwog I@ @&.QEE}_EE_ Nrmﬂt_oﬂxe
aa77ma1r£ao 0 o o @%331@ @ﬁuw_oﬂ.
WHTT N L E 1 o o/ o = O (R
i m%_/aa ~ K ﬁ@r@mmﬂr#aﬁ aﬂ%ug T
meﬂaT%Ot X _:@H/ % 5 ﬂgbpo_i
oTMLﬂ.@méo . o N ﬂuﬂ%}m% ﬂﬂxﬁﬂ
dﬂnme7o‘olw.z€ @o ﬂﬁ”@léeo#a]ﬂﬁ E.nm‘m_mﬂvl
aﬁ%mﬂ%ﬂnKﬁ. Q Do %@%{Eaﬁ% = X % ®
i — T ot = T K x T N oo TO 3 ooy X N| ol
AN o»ﬂﬁaﬁ] o W T X
S R & D ~ S g B0 T oo
muuxuu TWQ@__ S mﬂaﬁﬂﬂu%ﬂ% Ho%ﬂo@.n__/uﬁo
guﬁﬁoaa&_uﬁa i T R
ﬂﬂ#&z@% m M%%ﬂ%%# ﬂiﬂ%%@
) "o )
}ﬂ/aﬁeoﬁﬂo = e “1_1_710 i~y o
e " X Vs 8 = I %.éig X o o
A = Ay < L
_zﬂx7gmx% = ﬁwnﬁuw%ﬂ ﬂ@%%%ﬂﬂ.
o T I X - - L g ATMH ﬂ;ou ol H| o
Agi A T, N
™ Jv7L_r] N . ol ° 7L|¢l
N LG T A~
i B oar i Mo PR e B
M‘_ﬂbﬂo‘aﬁEE_qo Eﬁ_._;o_e‘ﬂo%ﬂlio_voa
? gﬂg_@wﬁ %}@%ﬂm@
LETanzi Fairies
e w * AWMQ & P
o 0
ﬂo_a_EW

- 130 —



B orymey
WA= (H)

200,000
150,000

304,000
- 100,000

00

700,020
500,000
00,300
400,100
300,000
200,000

148

el

EEN

7,000,000
500,600
4,000,000
3,000,000
2,000,090

6,000,000

EE L oy o xO T by @ﬂﬂﬂ#ﬂgﬂ T o W
&= h o vl | =n r r
. P%m.mﬂﬁﬂ R%ﬂ%@&%@ TR
A L o OB T 0 =
s 5T o R R ﬂn}\nﬂ

) N ~X ~ o
i T o B R AE 3
i o»Lleﬂ mdﬂ& Moﬁ_ﬁﬂn:.b - o
LN BAEE T S wE S H o
e D i o W= F = o
q: 8 Wwﬂﬂ%ﬂi %Jﬁﬂxﬁiw mﬂ%wu
e S G et O%MEHMEJQ oy & AL
Mr~ ~ NI JIL.O_O 0 17_Al\_,|)A
Wr 5 R R X T
e 2 ZTe E%@%Q%ﬂ% e
- —_— — ) L
M. MxnmozﬂAau E_Aﬂwmﬁ_dﬁﬂ Mﬂﬂ_%

gy Mo 0 ) © ~ !
Mrawm Ty BX Hed T ma W T
LR Mwﬁgys ﬂwmgﬂwﬂ%%_@ B o

g - oo T = °o =% ToT Ho
Xl <~ _== IR R R S 2%
2o T Y I T I o ~
= s (IS = Y MH Y b N W_. Hw . o~
& KK ol o) X r ks —_ olo 0

. ol X Emodlﬁbugm_m ﬂﬂo?ﬂ&;ﬂwmwﬂ = ﬁooﬁiwﬂ
I.u..AI N ) 7o B ]L,IOO‘I AU
5 ok .. d%%olmﬂ% WrL owﬁﬂlAﬂAout.@o = —_ TN e
i g R 2w PTIW g ooww Py T nooY s

. Wu\_xr_._ - HT _i ,_ﬂwL E.E _.E _ﬂwﬂllﬂo N O# H.i ﬂd’ A 0 Qnﬂ ~ =

N N M- paili <~ 2 o W < On— nal DU
= o o) X Hfu%wxrﬂo%muﬁoxyR ® Mo mr
f2 3 B o B o M ﬂﬂ7&oww%ﬁﬂﬁ%% P o Mmm_i

lnl.l , = —r Tl
i Srdc bl FoieIaTEOE T g wmEy
Y TR W L W mw oM T o T o o= O
I = Mo . N = — _,TATH_EOMﬂﬂ/N_ X o B
T 53 do — W N o~ N o N T H o~ N oiin oj
,, L O A = TG T e T ) N o 2o
ik P Ni e 2T IEEova o4 DES
EIC = B S U e R = NN
. ]Oﬁ = o EoRﬂoMﬂJlEL,.mr dﬂ\ H_.E ™ lOJIJIL
Tk S R oo e ﬂ%%ﬂumﬂ%m{mﬂ ok = M- WWX
g FW ™ o o o X ~ A O A oI T Jl ‘.A_.u_;_._ —_ A o
R mepe P i MU al S
BW o T < F T

~ Ao - o BT T W oW I omp o) o o N = N
T W T W TE RN KT ORROW el

ach

o)
il

BE

O]

==
=

:rL

=

=

g}

3

141 <1

I3

=

[¢)

=

=

- 131 —

1

]

Y R&D

ol v, A7)



)
S B ETEE
WO m o
WW o) o e - T H._;ﬂm_l‘urbnn
o dﬂWdﬂﬂJwﬂe m_xﬁ,_%vsﬂ Wi o))
or & Gy mr o I %ﬂ o WO
G Mwﬂ %wﬂﬁﬂ IO%QﬂMﬂ _—
: %_ﬁﬂr T n7n7%Hﬂ = X G B
o —_ ) ay — —_ ; f
CWEMM,E%%}W %ﬂﬂ%@r weovo%Wé i L
o B 5 N T ~ o R ! = E7,A ™ - (T = to %n X
r oy b T o W ® RN TG %.m-rmwyogﬂ =) < o9R
ﬂ_yel_}@ﬁoﬂﬂye TN 50 oco N Yo m T o O Wao%_z.ﬁo
oy Dy T = = 4 % igaaﬂa]ﬂﬂ. 1%14%1 7@?@10
o"_wﬂmmﬂ&mﬂﬂn ]%WLEW mﬁﬁaﬂw% MoNrA% aﬁ%x W 3
TCL ]%%ﬂl;l ~ ° T w %&ﬂdn.o_maJ X ﬂn]g.aﬂ7
o 1r,._d X ﬂ_rme#aonﬁo i s T o K 712]1‘%
_sﬂﬁ@ﬂmgﬂ HAES =y H%iéﬁﬂ%,ﬂmﬂwﬂlﬂ N aﬁﬂﬁk
o R = =TT v Hae{o ﬂ@r?1€§7 %:.fr}ud
- 1ﬂ<oFﬂﬂA§ 2o Juo dﬂj.ﬂyll. Mﬂuidﬂ,.roﬂ %0 o B KO 2
o O o o <) o o P = %o o L Mo No No &
Afﬁg;azy S m@lﬂ_ﬁg& LT o =
ﬂ%uﬂ%ﬂ%ﬂ _%qﬁﬂx ﬂxo%mugzolm%%lé%, ?iﬂﬂﬂn,
1%01J1_|‘%A|1_‘| & dﬂ,JIIXA,w! Elgﬂﬂ/ﬂ ﬂ%M‘mﬂA 1#0 E#E,.m_l ﬂLO#%ﬂ]dﬂ_
aW%%Mme TR L ﬂ@%%mﬂ@mgﬁgaa P g
golﬂw%_x%buf ~ o mﬂwﬂwlodjlﬂ%%%% ﬁaulor Eﬁdu.;n r
@diﬂi% ™ Y %1V}l ok N ﬁ%lﬂmo
& N T o = N IO Po T
ﬂ%&ﬂ i o ﬂurwu_si EE@QO ol EW{.& ~ Eﬂ\po,
?uo_]w_c:@%a:% B A ﬂ@ﬂhwuog%u%ﬂﬂ Efm;ﬂo@qo
B = ﬂﬁ.awwu EEO_LwEﬂ @?Q%ﬁolo]%ﬂo_.u%&ﬂ maﬂ%oﬂaﬁ%
Eoyﬂgnyn%%fr ol T o o & hid }LmoaVﬂ =5 A @ Pﬁ%ﬁ%ﬂnﬂ
Ho B AP T v 5 o T T _ 7ﬂmr__oﬂ@_a§ﬂ — ;.@yMnnH
mmo])A:L T T O %Ju o&ﬁ,muﬂrﬂ.mﬂﬁu\lxrquoix_ Qeﬁl =
abﬂe\nmcoﬁamnﬁo#am;l ﬂg@.\_ﬂ_/ﬂ._ WO_UJ_/NIHT_Z:vPﬁ,W_I AT.EMHHHLWH @Ldﬂuﬁlﬂdﬂm
=3 1ﬂ3|,_w0u€o‘_t o B B Wiq g Mﬂﬂﬂﬁﬁueimd OtHTPoﬂ&o
1ﬂ7xﬂﬂo_oﬂ T X w9 EToT@a..o}g% @lﬂdr%moyxmaﬁ
ﬂzoL._z?7uT_]ﬂ o oy o8N Emﬂﬂrnmuo# ?_ﬂ‘_mﬂo ° W ~ qu
TR B THEN oL 1mg1m05ﬂ50ﬂ1}w%www%ﬂ
~ A L~ Qe N - %WWO ﬂ%l%@wfaﬂ]ﬂi TR
uuHurmm.,wm%ﬁfr ﬂWT7%% unw%ﬂﬂu%ouﬂﬂ%u%%Aﬂo»ﬂLWLtﬂ
awwqg%ww waqgwwAzmgmmH%qm% %o@m%mﬂ%
@gMﬂ%tgngmﬁuw@qqga%gq%gwgﬁwﬁmm;}%
o 7Nroom1 ﬂ@dﬂ EEERC) B oOE R = E_Lmoﬁuoj_ﬂd_ﬂooéeﬂ\_ K No Xﬂ
= Bl o ) zTOtJmMHFﬂn%7ﬂ 5o %%Jlﬂrlomﬂ BB
om o o i M= Bo oy X N v = _,WLL
OT Of_o oTLl 0 el Lﬂuﬁﬂr,_ — ].L. [o) - aue
gﬁﬂfsmoﬂowm.%%m«ﬂﬂ%@%%i%%%ﬂww]@ALﬂ_ﬁ%M%mmﬂnﬂ
Gl }wﬁoﬂqHﬂﬂﬂwﬂ?mge?lﬁﬂmgAw«ﬂw %éﬂﬂ%%ﬂ
o N i T B NOT o i o T)
Q\Muﬂuumgb T < Mm o__mﬂWﬂLn_ﬁuNaREehAl7a_6o
R oo K OT OT o ‘_,Uleﬂ s E.E 1‘.___%; ﬂu o - Wﬂ qui 50 ‘uml,._ ey
R er zémanﬂ.%%ﬂ W
0 0H7E 9|
Gt %aLLo_ogﬂ
L RN RS
Xiﬂﬂﬁﬁﬂ

3

Eﬁ]

3}

1
20

- 132 -

o)t



# 54 =29 R&D X|& Fo| & A=
1999 2000 2001 2002 2003 2004 2010 2020
RDAI&( 2l¢eh) 679 896 1,043 1,288 1,540 1,966 3,600 9,000
R&D/GDP(%) 0.76 0.90 0.95 1.07 1.13 1.23 2.0 25

Z£X : oA SAH = www.sts.org.en, 201041 20204 A E X = BRFRPBZRMBMEREABWE

d& AEsstrlel= o win|sit.

%! z
g Q1% 30m TFRe Hdsl TR AEQ o AE
] i

90
20
70
&0

5|50
7 40

e

78 S e g
i i o 2 3 Tyt SR “Nﬁﬁ‘-’: 5 8- b8
384,85 86 87 88 8990 9192 93 9435 96 97 98 99 00 01 02 03

= -4:

74757677 75.79 80818 05067 08091011121314 ;
“‘-P.-QIO.O [ ] OID.D.D.O.O 2.1.0 2.1.2.0.0 1.1.1.1 1.0.2.0.1 2.1.1.0 0.0.0 0.1.0 D.O.D 0
*HE 0000 0000000 4111617815230604537344525191716203 8 4 6 5 &8 50 2 3 4 00
=~0|% 3(3/0|2 3|/5/0/1(0(2(|03|6 4(4(4|7(1/2/4 2|6 37133 1|3/2/4 2323511311
—&%3% 0000000000011 0121000010100000101026 445114 2
=Y 0.0 oo G.D.D.O.U.ﬂ 0.2.0 D.0.0.D.O 2.2 3.0 2.0.2.0.1 1.2.2.1 D.D.D 1 4.1 D.1.2 o]
'ﬂﬂ'OOOl1.000.000000012000110032012311107195151914.51
Esds
% 59 £¥=tE HRE
ot ol AT HEF TEALWE AL ANA AT ALAL o F =
9ee aotsy, WP THAT ALILAY F4, A FHAAT % 89
% Ews} 1EEH, AR/l dF ANYR FL9Y A& A, 37ke] Az
A gol e AP, Fuel AAFE] AFH A mE d@Ld, TR &
A ERe) FAR QW FA ARFF, ANY GED A F) AH ATAY v
2 de 5 5 9o, olgd HAE FHRY & Ab uSue AAstel AT 2ey
& gysta Al Bt

- 133 —



14 A oputeiae] A

9]

B

il

B/

o
Mo
)l
0

iz

X7

X

2

G

0SS

)

J
fite)

-

oy
o
B

ol

Aol AkA WA FAL 9

0

B
|

R

¢

9
A
]

ol

Al A

o)
HH
oF
J_AO
o)
i

7ol

oo

A o= 4

AT 7R A o A

b1 9

°©

£3t

WHES A

1
e

(<))
2R

il

A4l 7]

g3t AL
G EER

S

o
e
7

7 Az

S}
=

ATHIEESY HEEME

ol A

%
=0

)

ok

¢
ol

el

0
o

—
fIte)

o

-

EEREL DR

AeE o

R

=0

<

o

R

uhE

|=3
=

MAE FZ2EZ9

Fuel AR AFAME T

koA
o o

il
Ee

3}

;'|:
‘/]O

)

3

=
3 A

o

i

[9)

AZ1E

1
R

aF

S

BEE= 7 A

§3

)

o

)l

—~
file)

fite)
o
E

5
)
o

ol
o

o

o
Np

fite)

o) FEIE v

1l A

0

=

(¢

=

=

g

e 7 A2 A

& Aok o714

1
B4/ A7 %0 A
%

9]

TAaTE MAAE JeE )

¢}

FEA A AR A7) &
A o] Al 28]

Qbell A 7] 3

A71&9 ar71& =

o
el
Br

7o

o)

BH

h

)
N

el o

}

o
pul

2o] a4

T

[S]

l

7h

A ezt AT A =g el T

S

of o

- 134 —

<
=

ICT71¥ =UEE 7]

}

kel
pul

9



A=/

.

R

I8
=

H] A3
SEE N
A ) Ny

- 135 —

= J|l= o inl
= 5.10 — —
=
1 [ 1 0HA| 2F

N~ T
ﬂ&.uﬁ
T =
mﬁﬁ%
a«ﬂnma i
NS ﬁmﬂeﬂnL
i S 43
_;O ‘w O_E\wAI_r ].l
o O 1ﬂﬂ%ﬂ%_@w
T~ T wmn_/nﬂﬁ?i .
#EA_.ELI “Al\._nﬂ.ﬂ EﬂLﬂ_E_’
ﬂﬂ_s R %1_%7%
_d_d% ;lmama_vmﬁ}io
.M]Jﬂl @L]ﬂwixﬁmdl
o 1 !
]Ae _n:io1_o
iﬂo}a i %41M
_,TﬂuoL HoﬂﬂaAAﬁi
ﬂmmo ﬂr.ﬂoﬂn m?ﬂg
T2 mMLLzuﬂz;o%
\;OL)A E p ﬂ
,_ao EO ‘H_OW ‘w PM” O#O n O#E U;A 17_.0 N m"
ﬂzlﬂon Ur%ﬁuaugﬂio_e
~ N X0 ﬂu_zr. - }
7ﬂz - b
N = BA oji s W " -
u_uwmﬂ.mm Hoa«ﬁ,&u} © o
OZ;O ]ﬂ.” 71_1_.7‘”\0' =
ﬂﬂlﬁw& @Vxﬂzouﬂaﬂoﬂ M
ol ﬂzo _xxaoLurm7qﬂ| |
W@o = —y %O o oR X v <
E..#.H,Aao uxM.ZE._o.N_-‘.r‘aﬁlﬂl.
.a,ﬂA||1_|A Ho 701# ]XOJl_/
drm < 70 aoﬁ%{ 3 :
@S;:__ T ﬂ%%ﬂﬂ?%ﬂ% w
QWWW Nfo ﬂw_cqu&m_xﬂdr.% ﬁ
He i Mﬁwgﬂﬂ%&m § by
iﬂﬁoo 0 M ]ﬂmmﬂwﬂiﬂaﬁﬂw w ﬂ_
MﬁT‘AlL_le i Q) ,JLMH1~HmﬂI ﬁ@_-_/A
xﬁm1mh o 7 ?MZMW% g
m_v R =K i ‘q .m:._ B- o ‘Ul A : ; o_e : -
_émn% —_— LilL,HE%Ww
| __o .wm = : . 0 i ﬁLﬁTMHE 1]
Eiag i < 1m_aﬁn7nxﬁ_1xr T ~ o -
?Qmﬁ G T 7u_ﬂ1aﬁ5ﬁii i i
B el —_— ﬂﬂLHﬁ%%EAg xﬂ_ um mg
% 7 by ~L S o ol o - e Bo | B -
p T g > B Eoﬁwﬂzﬂ7 T |
M|] J-E N Lo Q_o — il fo- :i b7 — .er :
~ K xLﬁToE mﬁ 0 -~ m q
A - " 4 Bl oo _,,o | |
M quxlﬂrﬂ . | |
o T d]%ﬁ{ | |
H@LMQoMm% |
JXIL.@; ;ﬂ_ﬂ |
uaﬂ,\JEl
= oy
av

] I
| N
-
“
7 Oﬂ-?—] Z 01 _7_1}\
uh B ]



A7E sglom, 4% 888 2§,

o

7

ﬁo
B

ojn
)

B
o

ﬁo
B

e},

ATE

3

Pilot Project(\+el &)l ¥
Lol 24 A4 A FRAE,

FA Y 2

AAAHA,

1
o

BT

I
Rl

2l
3

AY ANA =G FE AT, A

4% 4
Lr_L

7h

}\o]-

]

AepH JIZA, 30M o

4-5xd I o]

21 E Lock-pin wheel 7% %%

(€]

°o]-s

, 7378

1=]]
=)

2=

]

LA

5

&7

A5 %

1
s

o] AA A7}

8l

S

3

Ol

7F 7)1 3 A o} €]

7 E 2

=

SAN A 2 A

H
T
HE J]Eo

r]

Els

%)4

&kl A 1,000M+ thegto = 7H7]

o

300M +

o

s

3L
o

P 7124 1,000Me o

]

AlA 7

E

}

g

= A7

= doirt

seft Retractable Reot INteg rated

stem

v

1)
0
;
=

o 512 A B JHw 7S7|F

- 136 —



)
i

s

X

%

tol obef o] 471+ “defe] ve Al =i, 1ol o

[e) =)
Ne B3

2 STEEP#

SWOTEA]
A 7F 2704 el

a4 A4 o

30M+=

-
R

olelgt HAFs Al S HE

T o

© B

taerm=z 7lE/id Aol

6OMT 74 A o3
g 43

Fol AAA QD A

, 7=
5

)
=
&

g

s
™

A AZESO s

B

5

9]

Fug A T

- A4 o A

4
Nfo

TEAlEE

o
T

0

B

oy
e

o
A

q
o
<0
o

O~
=

7N

123/ A17]

SERE

h=d]
=

& A

- s Aolol]l B3 FFH A DAL 71AA

o

v}
=

2=
=

A axel 5517

3

A

o] =Q/7NEt WA

A

Aok QA =E TN

ICT7]

H

&

% 9

WA

ol
=

- AAE e kdA

ks

A7+

2]

- ICT7]&7]4F Smartd AsA|o] T35 A5 9

- JfHAA e mE erection

AR
¥+3}

713 ZALA

R AE

ofoltiolq Au]TaA 2wl 7] % o

—;ﬂ,

b @147 Tbs

J|

=
g %

=7} R&DAIYE S @47
BgewA 7)A

‘_lryl

HH

3}
ol

~
70

Bl

—
fi%e)

el

LE 7R

& AEstn 712847 7

T
—_

Ly

el
TO
e
®
o
1o
oF
o
r

Mo

o

—_
fite)

-

il
2=

Al A A

A

™
@
oF

!

ofp

B2 AQ=7retel 2

E
=

=9

1o 2 ICT7| %74k

o] A
ol

3

o
B

=38 erection”]

el g

E
=

g skt i+

- 137 -



VNeTEe] 7teetA gAY HRE AYA AFE JAdsteE Aol Fasitt
3. 7lerE 9 Y AETEA
P FRE AAVERE FRE 194 A7) A AFd AAHe ey
A=
¥ 55 12t a2t o AFAN - £
of i E5ua 22 2 SEHS 22 U SEY H| 2
x2 8 2E U 0|2 Tu|d o
1 Aso| ~z a2l 10-2008-0040857 2008.04.30 =2l
2 Aol e oIzt &x| 10-2009-0041314 2009.05.12 e
3 Aol2 olxt Arx| 10-2009-0041315 2009.05.12 e
x28 2E ¥ 0|2 Tu[F .
4 Ao~z o 10-0953195 2010.02.10 =
5 N ESSFY 10-2010-0035494 2010.04.16 B
6 Aol olat Akx| 10-1052233 2011.07.21 E=
7 Aole oIzt Arx| 10-1052233 2011.07.21 s=
Aolgel Z7|el& slol= A 0|2
Zatst Aol 29 E7| QARAIAH s
8 o7 0|2 o|mst Ao|mo| Aojoixm | 10-2011-0082425 2011.08.18 =2l
e
9 o &2 =3 A 10-2008-0052799 2008.06.04 e
22t +x2 X283 x Mx XK= .
0 R HREE 0 0000-0042812 2009.05 =3
11 Z27t Px2 JIMdER 2 782 10-2010-0035643 2010.04.19 =gl
10-2008-0136622/
Gpxgo NRIES M 09. s=
12 Tx2o NRAES % 10-008 1865 2010.09.06
3 A2 SER Al AL ol s 10-2008-0039866/ 2008.04.29./ =
10-0995120 2010.11.11
14 2T xSo| hE SEEAM O oS | 10-2009-0040520 2009.05.09 =2l
15 MU SESHAI AL 2 gy 10-0995120 2010.11.11 E=
16 MY M5 DEE 10-2006-0040520 2006.11.24 =2l
PCE IS Fatol 2ol MEMoe 10-2006-0125807 2006.12.11 =2
7 JWME stZEPCRe Txo) 0| S
Mztste W 2 ol ol 23 HEtRe 10-0741248 2007.07.04 s=
Al S ek
) 10-2007-0067082 2007.07.04 e
18 LES FZHE Jx gl g Al Zub
g8 AT T | 10-0869397 2008.11.12 ==
19 Mg 22l XA (FBG)
$,q,é;| N HFBG% ;,.;;E ),g'tg 10-1001104 2010.12.08 5=

- 138 —



MEume 0|25k @ cieot mzps | 10-2008-0008382 2008.01.28 ==
20 — = O_ = — O -
M = 10-0974672 2010.08.02 ==
) oxl Balo]AE TH|SH MZAE HE 10-2009-0028439 2009.04.02 e
1
18 M oM == sy 2011.11.29 5=
#HOo|AZEOlE IHE AHEE I
22 I8 o|gst ZM7|s2 7= 10-2010-0045715 2010.05.15 =¥
232 EQ HEFETE
Ho|S& ZE 2 AISMo| SAE 2
23 Absiatol 10-2010-0064133 2010.07.02 |
oy fert FMHE XRSE
24 STHERE o|gs o] HA 2 10-2011-0132203 2011.12.09 £
Al S gk
L8y dE2I7HE XHEE
25 STHERAE ol s ol HH 2 10-2011-0132204 2011.12.09 =¥
NETTE
Ztaro| A A3 8 el 2= o
26 X R BHE B4 RkA| 10-2011-0132205 2011.12.09 |
chel 2EP X ZTEE STERE o
27 0|23t Ztato| x| o AT ube 10-2011-0132206 2011.12.09 |
10-2009-0033117 2009.04.16 £
28 AW HAY ool AlAg
10-1034610 2011.05.04 S5
10-2009-0033116 2009.04.16 =¥
29 HAY ofofel AlAR
10-1059900 2011.08.22 5
30 32t #+x=2 7MEER 2 It 39 10-2010-0035643 2010.04.19 |
égl'g._ HE ?Ulo}' F—‘"A:1 (] O‘”O‘IHI 10_2010_0035883 20100419 %"‘:F_‘I
31
Al AE =
10-1073470 2011.10.07 s=
MY MRS S HAY £9
32 oflofel A AEl 10-2011-0101596 2011.10.06 =3
olgldt 53 7leeEs 7IWe R Yy fdEl Z2AES AP 0E AFstgon, g
HAA Gt w8 ded A7 ARRe Jow do "W vl ofdy B7R
3 opAl 2ol Wi FRA7 A i el FEE B & AU,
g3t FxE AA7E(M3T F2E 194 A7y Ao AE g3t d
A7 (33t 725 204 A7) A5 &3 A7 FRT 9o 2022 7hEr
2o 9eg A% Fre A Bx gl e weEn. @4 Qa5 20224
7VEl2 9= Aol Y mAE BYgS vata wrel= 971E Fetr] YA i A

- 139 -



—_—
fiTe)
]

A

o Azglel A3
5

N

=
o

|

o
—

3

[m]
—

: 74,000m (51,0000 44)
P CSTZUX|LI

119591 3720

2AbE Q. =)

AtH|

jurn §
o

o=

2

=

3|

)

A
e}

2o

3}

1t

9

e

T

9
i

F91(2,100,000 €)= o

8 514 HIF B

a2 513 otet ot E7F
o

= A

=

279 3%

k

=

A 7R

T

o
.

7
-
ol

W = oke) s}

A A B

U 7159 AE3tel giEo] Bu MY JENERE 10%0] 4] FA

-

T

-

-7} 4] of] A

=

B

— 140 -



¥ 56 S MY HAEY T

Al 27

F

20 AMHB(5Y)

- 141 -

central bunched standard
membrane roof unity mass . overall sum source
SYESEHX|EY) 2
primary steel
structure[tons] ton | 13000 | 3,100 € 403,000 € offer. steel
(FRES)
erection steel .
structure (& Z) ) included )
k shop d .
W?L _'Ssk?gp Eragwgrp)gs - included -
= offer rope
ropes(0|E 2 ) ton 25.00 14,764 € 369,100 € manufacturer
erection ropes package offer steel
Al=ol = @ 3te =) price 1.00 170,000 € 170,000 € manufacturer
motorization package offer driving system
(71 =2 x| 2 E) orice 1.00 535,000 € 535,000 € manufacturer
retractable membrane offer membrane
(FHol7t=1at) m2 1963.00 158 € 310,154 € manufacturer
add on steel parts
: offer steel
é%??ﬂ% m 170.00 81 € 13,770 € manufacturer
central hub(steel) offer steel
(EYS| =2 -ofx == 7[(E)) ton 2.00 3,100 € 6,200 € manufacturer
central hub(glascover) offer steel
(%%%12—”—‘*7(1 eyt vF—I) m2 75.00 200 € 15,000 € manufacturer
foundaz’;lgirlwafglea)nalygs quantity 4.00 850 € 3.400 € offer en?meermg
. = : offer construction
foundations(Z| =) quantity 10.00 5,000 € 50,000 € company
driving Piles(Z| =1}!) 80,000 € estimation
building site equlpment package offer steel
(Bf bz ZH)) price 1.00 30,000 € 30,000 € manufacturer
buffer(-S7| 72t S 5 x]) papcrlrgege 1.00 100,000 € 100,000 € estimation
sub-total roof structure 2,085,624 €
@ 2o 2E JHAR2 MEZY =T
@ 22 JtAHM ZEtEX| 22 A
- A A H|
- AlZX|Ye E7I54H
- 57| &
— LSt S
- AO|E 24 2 HZEEA E= H|E
2 HA A= SWOT #4115 &3 W 9=F 23 gt 2584 09ds d=g
NEQT Fu, 94 U T2E B Ad 58 0§ S0y Az, dEdsY Ay
T A TEE FARY ZRAE Y, 2uUE A % AFRek] AUl §9
T+ AA, ICTER7s e A AFy mA44< ICT7 =9 AdS 7122 st o
7= FH g Aolth dAAl pEE QX 2 ool Fojya Ja, Ay ASH %
A% wolzbar gk Il A Aol Adoe] HojQA gonz AHY sl Aol |
Hoale] JhH T ERE 8 A FE AMHA 2 AR dddEn



44 BAH 34

o
of

Nfo

Tr
1o
H

O
il

B

1980

==
=

atol Ak =474 A

[}

|

o
1l

o=

al

zal

=S

o
2]

)

84

3 #AAAY orshe] B3

o] =

.

0]
AN

e}
AN

Mo

ki3

el

oF3tAl 7] =

Ao} ol Al A4

Aok 2y Wl A Aol A il 3t

A ) Adgel

, ol FAg el A
of o

al

—~
fite)

A3 o9

=i}
=

2 A

o] ]9

ol

o
B

PN
T

SH
=

]

A

YA
o -

gt

]

=

J

73

=

JCERAT I

LN

5] )

o

A7)

-

R

5t

°©

&7 oH7] o

1o 4 =

o

e

%

ol
T
A

a g
<
H

)
alg

Q]
=

i dot e

5

HA

A

=

_?42

o

F

fY

A AA 2

H
N~

el

tol skar, & 38(2009)

(3

7}

-
=]

A

d

gl

o] 5%

]

S
A

b A

)

H 1> &g

p==
[}

fus

2002
7=l <zl

]

200m ~300m

T

N
T

o

B

<7}l

o
i~

X

w

o

~
Njo

ALA A =

=

LR

I

A17171 4l

=k

1 =

3

2 §]_§‘
LN =

Ak A

e

2003 ¢

1
T

o] A4 A= 5%, Z3taFH-olA

Fate

o
jp

A

=

3}

L 1

3 AW Al

S

9]
st

=

=

=

[e)

AN S5 65000 AR

o

jjl‘
o] &3t

o

‘J:Ir

A Al

el A

[e)

- 142 -

Al ol .

U A AZASAAE 17390485 gFs8ta, vt

—



<= YER Sl 1995 =

[0

=

5150 = A=

573 19

el
51601 HERE AA

-
It

5.8% 19

22!

sk,

S AHEY, 60m~100m+ AWA K] 7¢

e ARASHT 24%7F 2lZddgo] aHAY A8 Sl

o

[0

W= A IS

=
==

b oar

k)

ZFell o

00
Tl

57 AuiA|

2]

=,
=

A & 81

31
57
95

gl 2Ea A3

1980440§  1990~199544

19701308

196013 CF

25

pu

ml
~

UM | ZEY HE

1970A CH
19804 CH
A

1960'A CH
1990~ 19954

ol
fiTls}

mg|22
meng

&
N
~

Ko

fitli}

E-EE

ojn
&3
ol

a8 515 AUiA|

0

ol

58 AuiA|

v
vl

o
=

A & R
44
45
95

Blogal A

— 143 -

13
25

11

FA|

30m ~60m
60m~100m

100m o] &




m D HYAHE
W DEYS
cil
=

2

16

14

100m 0|4

60m-~100m

30m-~60m

o0
il

% 5.16 ALiA

60% v

L

50%

40%

30% -

20%

m%a//

0%

% 517 A¥ 100m O]

EREEES

A5 AR AL

A

=

A

24

ot 3h = A

il

g A e Al o]

=4
[}

, HA =

Gl A 52

dAA 1,628 o

dl, o

Ar} ol &7e 2003

Al

el

-
s

b gl

7}&

Nlo

wAO

\

30% ©]

2000

KeR
T

fir, cycle racing)A+d

it

&

10% o]

b=

jraxe]

B
__oT

,_._mo

— 144 -



2. AN @)

o

s

71=9] s

P
2

shar glel )

S

ks

ol A

B
L

"K

ERCE

H7F fgd 3

3}
s}

[

ko)
pad

she] 2%kl 1

o

7} =]

o

RN

R4

3 A=

713 ICT7]

7)<zl ]

J

A
=

al

xal

a8 a

T

1=
=

7N

R BRI

g

-

FEHE 19 5189 zow, I

M odaget

=

(=

3|
S|

a7 518 MH A FxEI|=IH ol o

1
}

T

h84

30% 17
25%
20%
15%
10%

5%

ESE

el

FR7E 500091 o] ~ 1% o]

=]
gl

o},

e

o83}

T

-

T oIkA e} )T &k

=

A&7 A 7]
— 145 -

=i
=



o

Ao 22 e A

ZleAd A 23t

o

o
oy
o
o
A

<0
T

0
il

uef

)
by

A8 A s

1471+ ICT7= He]
=

o A A

O

Jjo

olo
G
il
4
o]

)

o T ok A4 el

Al OFTAH(NC tholms A5 of

RS

3

¥

e

JJo
P

el Al Eg A6 A AETxE B

1

=4 £ 2] 4 A] (MICE)

1o
go

M
ol

7A

o

zel

3
oy

Mo

Ho

Fa A A

S

4

&
LS

}

o
pul

= e, e 1o

o 7]

.ﬂe

oy

70 ) 2]

A $-g)tetol A

|

&

— 146 —



A

=

=

‘(H

o

F

A A A 7ol A 2]

s
.

2
2H

glol o7l of=

PN
T

G

Nfo

—

~H

o)
i)

AT

o
R

W oohe), @4 =

H

L

):)

H2FaLg) o 2 A

o

=
AN Selitete] =47

&<

Aokt F7b

| Ardel FAgd), R&DE &

i
2N

A

we) A
EEEREERE

ﬂt
Nro

ol
0

ojp

- 147 —



»
0

o

[S—Y
(1)

2
oY

=
Jior

[

THA2] TR

F A dH(drd)
M & 5 ; s s 5
- AT E 11X = 2RI = 3AE = AR = S5XH =
oA o
14 | 2/4 | 3/4 | 4/4 | 1/4 | 2/4 | 3/4 | 4/4 | 1/4 | 2/4 | 3/4 | 4[4 | 1/4 | 2/4 | 3[4 | 4/4 | 1/4 | 2/4 | 3/4 | 4/4
AM/ZM JNH A TEE oFHUT BN —
EHY oY o HH A PRAIAY ofF —
A5y 2N HHa PRAILAY ofF —
5 Al PEAIAY AT AT
1A-||—|— = = = =
X S5
WAL | gy ohma A" Hamo 2 sl o
TEE
SHE R TN ok N 1Y AT ———
&l
N ol HA Mg MA 2ZESO AT —
HeflAl TES S8t 47 AZERO oAF |
AMEZ ANEA L S oALIA] 2 ol 7 ] S
N A B2t TR BHMEA LTEH0f M

— 148 —



H

Fadd(dxzd)
M 5 . - . . R
- AT E 1RH = 2AHH = X = ARHA = S5AtHE =
oA o
1/4 | 2/A | 3/4 | 4/4 | 1/4 | 2/4 | 3/4 | 4/4 | 1/4 | 2/4 | 3/4 | 4/4 | 1/4 | 2/4 | 3/4 | 4/4 | 1/4 | 2/4 | 3/4 | 4/4
AT FEEe Mol 2 TS o7 | ] S S S
el NHA ADlE S TSAAY A7 —
ZME FEE Mol ¥ FEEA AT —
LY A ADtE SETS ALY g T
AYMN A FEE ASTY AT [ I R N
= 24 JHHA FxEEo NSE AIS7™ I e e
Alﬁci’al

3 XX F= BLLA A JHH AL AT —

7|4

HEI-

2N JHE A FEE 2EE AFMNL —
XA Tz 2ZMA L HEH A2 A7 _
AN JHAAY HESH AF —
o A AlaH HESY o7 —
AN YRHEE Iz m
- 149 —




=
~
e
!
K | =
O | N
X
3
<
|3
!
K M
¥ N
<~
=
—~ =
bl ~
H
B WS
0 |
R =<
ol | o | §
®l
K+ X
~
~
<
| 3
!
K | =
N | N
=
T
<
e
!
K | =
— (aV}
X
< il
7ol M ~ ~
oF K ® < <
20 o X < o
70 g | = R0 S m
{fu K0 ww| ol 3 K
<N — A_._._._ =+
VN | | T | Ky | oF
RIS - <IN ) s o oK
oo | = T0d — ~
= B T - I T B T R B
Gl i) 7 < “
= - o o Kl Al oH
8l 10y, il Ry | W al R
02! < R NK J“_.“_E r
=~ 0O s oK - <
200 0 |37 | _ W
R Ko i o o
3 I R T ooz
3 oo < T ofl B
g N = x
K 0 ) =
RO ~
o<
1+ rls TR
= K XU =0Fop=
< A »<| X A <IN

— 150 —



=
<t
H |
w | ®
o3
<~
=
Al
<
|3
y
Klx
¥ | N
Al
) 3
4
¥ Hlx
R YD
ol | K| x
Kl S
_x_l M
Al
<
H X
m [ @
K | =
N | N
~
=
N
<t
i |3
T
K M
— (aV]
N
B3 E3
m | K K0 <
=z = K K Kl
wo | owo | R R R o m
H H < < o o
wo | w | F || 2] g
ofl oll KH KK K )
ol ¥l ® | &~ | = oﬁ Kl
= T T 0 s
0 i
Ly xﬁ_ xﬁ_ d a i) thy
e I+ i+ o o o K
- - 0 0 ~ =
T T bl bl Ho R
= = hd s = Mo
[E] [E] = =
r )
0 0 = = S
Bl N - - 2
0 <0 ~
Bl N
0 <RI o o
o 2 U N
iF = = = 0K 4o
) SETRITR

— 151 —



o = o E o S
27 AFYH HE JLFYA
o 2l = 2| Al & (Man/Month)
A 1
2 ola g 4B |MeE| 87 |2z

AN/ZY oA TEB oIAUS 24 3 5 7 32

z2 oM o A FEAAY 6T 6 7 2 | s

ASE 2N A TEALY AT 6 7 2 | s

Al PEAAY AT AP 9 o o1e | e

Vo | 28 AmA ALY gadol 2 HHs | 6 7 12 5
S &/
Neizzt

FEEE | oM WHAl B s A/EA Y o7 3 5 7 39
£ &

SR ik ok mg w4 azesiof o 6 8 2 | 4

NE A Fxe BB A AZeslof o 6 7 2 |

AWez HHgH U HH oK BB ATF| 9 2 | 20 | 7

Al cfZzt mxgel sEMH 2ZEdol | 6 7 4 | s

A 60 76 126 506

AMME =2l Mo ¥ FSEX A 9 10 17 58

WM NHA AvlE £E PEAAY o 7 7 2 | 46

28 FxE=9 Mol ¥ FSEA AF 9 10 17 55

2y A ADlE B3TE Al2d 6 7 | s

AMINTHA FEE ABIIY slAlelT 6 7 2 | %

onos| DA HHA PxEel xS3 ABI|H 9 9 7 | s
olgz|=

FEANA | KRTE mzaAel ATAAYE o7 3 4 8 71
e
b

NENE | g 3z ess awy 6 8 2 | 46

XX PE Al ALY o 6 7 |

AN JHHA AR HEEM AT 3 4 8 34

2 A Al2E HREN o7 9 o7 | s

SN WRHE 712 3 4 7 31

A 76 88 152 586

- 152 —



Aeirs) HMEHs U obHM st 7S 12 12 20 0
obH A 3 ALZN B2 98t ADlE
i R 16 16 20 100
| Al AlAROf | X 5tEl
~nle Mo g BUE o2 14 14 20 0
3M| 2
“AOLEH | sym Al o= 2o pTxEOIMAN
G| MH A Hs P ;;on_@o A= " 20 %
Ef 2l s Al
R E,
3z 3 Mu|AlAa" SEHo7|S 8 8 16 84
HuAlag zNed o fx27|s 8 8 16 84
A 72 72 112 538
AN HHA TxE2 oA Z2HE 8 8 12 2
olMat/zole IHH Al AR Sl AH X E A 4 4 8 2
A =
_7f|1n1}§q4 2 HHA FxEE Ot ZRYE 8 8 12 ¥
=7t
k-
Ad 2N =2 UE N AlAR el MAHXEAM 4 4 8 2
HEE]
Agst
azt #+x==9f Hl=1A 2d I 4 4 4 15
A 28 28 44 123
A 236 264 434 1753

— 153 —



3" Q44 AHA
1. AT AxE AQ oA
7} AxpE AQqAHAREAR)
(Bl - &)
S SAAE R IAAE FIEE
e E] e e e e
of| At st s =4 MM = = =y M =y 2 A (%)
EX) 24 24 24 EX
01X 2 | sy 012 37 5,000 48 5,000 51 5,000 49 5,000 46 5,000
olziu| | &= 185.000 540,000 255,000 545,000 230,000 190000 624
ol 4 3500 4 3500 4 3500 4 3500 4 3500 1 o0
1§ 3000 48 3000 54 3000 50 3000 _ 37 3.000
A-IOll_;'L ) ) ) ) )
Xz |98 ; 48000 ‘138,000 q162,ooo ‘150,000 qm,ooo 609,000 3.9
elzinl [ 13 2500 9i 2500 99 2500 91 2500 79 2500
2= 32,500 227500 247 500 227500 197500 292200 0.00
N 56 1800 269 1800 205 1800 266 1800 239 1800
=xd 100.800 484200 531,000 478,800 430200 2925000 10.95
RS 183.200 900,700 987,500 934.900 788300 3.566.500 19.28
| XExH/
- - 1,700,000 1,400,000 1 3.100,000
Al A
Y
| 13,500 116,940 136,880 133,170 103540 504030 31.48
X 2|H|
NETES
- 490,000 615,000 630,000 485,000 2,220,000
RS
29|
o 30,000 143,500 170,000 152,000 103500 599,000
=84/
R 4,040 31,840 37,640 38,330 30660 142510
§|'_—EHI TTE 7.88
&
o 9,000 171,000 204,600 193,720 137.400 715,720
2z
e
o 37,500 249,000 278,000 262,000 209,000 1,035,500
A
iz | 5.400 94,320 100,740 108,000 80,160 406,620
= ZEH|
an L 1126
RANEEE 8,100 104.160 113540 104.420 85200 415420
2
2 5.400 51,600 60,000 56,800 51600 225400
AlCh
e, 73260 517,940 239,100 520,260 193740 944300 5.10
P EaN 186200 1670300 3664500 3208700  1488,80010,308,500 5572
ZrE | 122,500 840,000 1.535.000 1,385,000 7425000 4.625000 25.00
R MG 490000 3360000 6140000 5540000 2,970,000 18,500,004 100.00
B . . . . . ] -
S[Efod 77 e = = = = = ] -
A 400000 3360000 6140000 5540000 2.970.000 18,500,000

— 154 —



L BA Aol mE

B 23t 3 e 53 o]
A 3= ozt e ol e alel e T, 3= ol 3= ol
1Al 5 x| 140,000 47,000 900,000 300,000 1,100,000 370,000 1,000,000 335,000 80,000 260,000 3,920,000 1,312,000
=1 M| M & 45,000 15,000 300,000 100,000 350,000 118,000 300,000 100,000 230,000 77,000 1,225,000 410,000
1-2M| M & 35,000 12,000 200,000 67,000 250,000 84,000 200,000 68,000 150,000 50,000 835,000 281,000
1-3AM| M & 35,000 12,000 250,000 83,000 350,000 118,000 350,000 117,000 300,000 100,000 1,285,000 430,000
1-4M| M| & 25,000 8,000 150,000 50,000 150,000 50,000 150,000 50,000 100,000 33,000 575,000 191,000
2M| 5 2| 140,000 47,000 1,150,000 385,000 1,350,000 450,000 1,350,000 450,000 1,080,000 360,000 | 5,070,000 1,692,000
2- 1M M 5 30,000 10,000 300,000 100,000 350,000 116,000 350,000 115,000 250,000 83,000 1,280,000 424,000
2-2M| M| 5 30,000 10,000 300,000 100,000 400,000 133,000 300,000 100,000 250,000 83,000 1,280,000 426,000
2-3M| M| 5 30,000 10,000 250,000 85,000 250,000 84,000 250,000 84,000 230,000 77,000 1,010,000 340,000
2-4M| M| 5 30,000 10,000 150,000 50,000 200,000 67,000 250,000 84,000 250,000 83,000 880,000 294,000
2-5M| M| & 20,000 7,000 150,000 50,000 150,000 50,000 200,000 67,000 100,000 34,000 620,000 208,000
3M| 5 2| 140,000 47,000 1,100,000 370,000 1,150,000 385,000 1,050,000 350,000 900,000 300,000 4,340,000 1,452,000
S-1M[ A5 45,000 15,000 350,000 118,000 400,000 135,000 400,000 135,000 300,000 100,000 1,495,000 503,000
3-2M| M| 5 45,000 15,000 350,000 118,000 350,000 117,000 350,000 115,000 300,000 100,000 1,395,000 465,000
3-3M| M| 5 30,000 10,000 250,000 84,000 250,000 83,000 200,000 67,000 200,000 67,000 930,000 311,000
3-4M| M| 5 20,000 7,000 150,000 50,000 150,000 50,000 100,000 33,000 100,000 33,000 520,000 173,000

— 155 —




4M| T A 70,000 24,000 210,000 70,000 | 2,540,000 850,000 | 2,140,000 715,000 210,000 70,000 | 5,170,000 | 1,729,000
4-1 M M| 5 20,000 10,000 70,000 27,000 | 2,240,000 750,000 | 1,890,000 630,000 80,000 27,000 | 4,300,000 | 1,444,000
4-2M| M| & 30,000 7,000 90,000 27,000 200,000 67,000 170,000 57,000 80,000 27,000 570,000 185,000
4-3MI M| £ 20,000 7,000 50,000 16,000 100,000 33,000 80,000 28,000 50,000 16,000 300,000 100,000

A 490,000 65,000 | 3,360,000 | 1,125,000 | 6,140,000 | 2,055,000 | 5,540,000 | 1,850,000 | 2,270,000 990,000 | 18,500,000 | 6,185,000

— 156 —




(B9l &)
1XIE = PSS 3AA = 4RPA T 5xHH =
of AbBHE ol ck7} = Et7} o4 Et7} == Et7} el =2 | U
e M| = MM | T MM | © - (%)
=9 =9 =9 =9 29
0| X2 | 24012 125,000 145,000 14 5,000 145,000 14 5,000
elzdu|| == 60,000 70,000 70,000 70,000 70000 0000 867
o2 4 3500 4 3,500 4 3500 4 3,500 4 3,500 1 000
ol = 4 3,000 123,000 123,000 123,000 123,000 156000 398
g |-°F 12,000 36,000 36,000 36,000 36,000 ’ '
Ikal] 4 2500 24 2500 28 2500 24 2500 20 2500
_?__] I_:IL ’ ) ’ ’ ) .
= 10,000 60,000 70,000 60,000 50000 2°0000 0.0
1d 1800 8q 1,800 90 1,800 78 1,800 6§ 1,800
= _c'_>_l__l 1) ) 1) ) 1) i
== 28,800 144,000 162,000 140,400 122400 07000 1524
ol A&7 50,800 240,000 268,000 236,400 208,400 1,003,600 25.60
ZI XA/ 1 1 1 1 1 |
AlAdH
2/
| M 4,000 28,800 35,200 32,000 28800 128,800 2089
X 2|d|
AlEHE
- 160,000 210,000 180,000 140,000 690,000
RSl
22|
ot 7,000 22,000 36,000 36,000 18,000 119,000
+&dl/
017 | sm 1,200 10,600 13,800 14,400 9,600 49,600
7=
e 2400 28,800 57,600 56,320 19,200 164,320
25|
El
ot 12,000 48,000 60,000 60,000 40,000 220,000
Ap
S 1,440 28,800 28,800 28,800 22920 110,760
oA | BE 13.16
ESMEEL 2,400 30,000 28,800 28,800 26400 116400
DA
e 1,600 16,000 19,200 16,000 16,000 68,800
Al
AR 22,160 62,000 67,600 61,280 55680 268720 6.86
X F | 2
(ol 74 5| 5 &) 54,200 435,000 557,000 513,600 376,600 1,936,400 49.04
FE=El 35,000 225,000 275,000 250,000 195,000 980,000  25.00
R MG 140,000 900000 1,100000 1,000,000 780,000 3920000 100.00
2 . . . . . . -
SIEfod K h| . . . . . . -
EHl 140,000 900,000 1,100,000 1,000,000 780,000 3,920,000

- 157 —



L. 2ARAAE TSI =)

X = A = 3% = 4 = 5Xtd =
e R T R TN I e
01' - o T M [ MM — — MM — MM = -4 I (%)
29 29 29 29 =29
HEET 1d 5000 15 5000 15 5000 15 5000 15 5,000
eldu| == 50,000 75,000 75,000 75,000 75000 00000 690
solg 4 35500 43500 4 35500 4 3500 4 3500 1 000
o= 5 3000 15 3000 29 3000 20 3000  1q 3,000 010000 414
NER 15,000 45,000 60,000 60,000 30,000 ’ '
ol 748
az g 2500 30 2500 30 2500 30 2500 33 2500 aizs0d 000
12,500 75,000 75,000 75,000 75,000
14 180 99 1800 10d 1800 10d 1,800 89 1,800
EE'?_—I i 3y ki ki ki .
25,200 171,000 180,000 180,000 153000 (00200 1399
ol u| 27 52,700 291,000 315,000 315,000 258,000 1,231,700 24.29
IR/ 1 i 1 1 1 |
Al M|
M=/
Xﬁ;,'jl M Ak 4,000 36,740 46,680 46,680 33000 167,100 20.16
X 2[H|
AEE
- 165,000 240,000 240,000 210,000 855,000
L ESE]
29|
ot 7,000 54,000 60,000 60,000 36,000 217,000
=&/
17 |mms 920 9,600 12,000 12,000 9,600 44,120
geu | T TF 274
=
e 2,400 57,600 62,400 62,400 48,000 232,800
25|
2
ot 12,000 96,000 104,000 104,000 80,000 396,000
A2
oo 1,440 28,800 37,440 37,440 28,800 133920
:drjﬁ e&n 14.56
FeNEDT 2,400 34,560 39,380 39,380 24000 139,729
oA
S| 1,600 16,000 17,600 17,600 16,000 68,800
Al ol
AFSE 20,540 73,200 78,000 78,000 66,600 316340 6.4
| ™
(ol 2uil 71 2 52,300 571,500 697,500 697,500 552,000 2570800 5071
=Ll 35,000 287,500 337,500 337,500 270,000 1,267,500 25.00
| &
R MG 140000 1150000 1850000 1,350,000 1080000 5070,000 100.00
27 . . . . . . -
9l Efed 7 e . . . . . 1 -
s 140,000 1,150,000 1,350,000 1,350,000 1,080,000 5,070,000

— 158 —



. A REAAE TSI =)

(Tl J)
X = A = 3% = 4 = 5%t =
. ol ol ol ol e H 2
N =% =% =% =% = AR S
l MM Y M 1 Mu Yy . A %)
29 29 29 29 29
01X 2 | 101 = 14 5000 16 5000 16 5000 14 5000 14 5000 300000 829
eldu| == 60,000 80,000 80,000 70,000 70,000 ’ '
solg 43,5500 43500 43,5500 43,500 43,500 1 000
3000 14 3000 16 3000 14 3000 12 3,000
Mol 4‘ ’ ) ’ , y
N 12,000 48,000 48,000 36,000 36000 o000 415
el A 4 2500 28 2500 34 2500 28 2500 20 2500
'?'n_‘ll_:ll ) ) ) 3 3 ]
10,000 70,000 80,000 70,000 50000 200000 000
1§ 1,800 82 180 9d 1,800 76 1800 72 1,800
CEX : ’ ’ ' ‘ :
28,800 147,600 162,000 136,800 120600 04800 1394
LIRS 50,800 265,600 290,000 242,800 215,600 1,064,800 24.53
7| RpRH | | | | i |
Al M|
Mz
Xﬁ;&,l A 4,000 35,200 35,200 29,740 29,740 133880 18.64
X 2[H|
AEE
- 165,000 165,000 210,000 135000 675,000
| =]
29
ot 7,000 54,000 54,000 36,000 36,000 187,000
+=&Hl|/
e 1,200 9,600 9,600 9,600 9540 39,54
=y 10.03
=
< 2,400 57,600 57,600 48,000 43200 208,800
==r]
24
ot 12,000 96,000 96,000 80,000 80,000 364,000
Ab
- 1,440 28,080 30,540 28,800 28800 117,66
i =L
A 15.23
MM EEE] 2,400 28,800 34,560 24,000 24000 113,76
THA
| 1,600 16,000 16,000 16,000 16,000 65,600
Ay
AFSe 22,160 69,120 74,000 62,560 57,1200 284960 657
Btz e 54,200 559,400 572,500 544,700 4594000 2,190200 5047
ZHe | 35,000 275,000 287,500 262,500 225000 1,085,000 25.00
R MG 140000 1100000 1,150,000 1,050,000 900,000 4,340,000 100.00
27 . . . . . 1 -
9| Ebod 774 hu] . . . . . 1 -
B 140,000 1,100,000 1,150,000 1,050,000 900,000 4,340,000

- 159 —



2t A FAAHFEAT)

(Tl J)
X = A = 3% = 4 = 5%t =
. ol ol ol ol e H 2
N =% =% =% = = AR S
l MM Y M 1 Mu Yy . A %)
29 29 29 29 29
01X 2 | 101 = 3 5,000 3 5,000 g 5,000 6 5,000 3 5,000 105000 2.03
eldu| == 15,000 15,000 30,000 30,000 15,000 ’ '
solg 43,5500 43500 43,5500 43,500 43,500 1 000
3,000 3 3,000 g 3,000 g 3,000 3 3,000
Mol j ’ ) ’ , y
EN 9,000 9,000 18,000 18,000 goog 209 122
el A 4 2,500 9 2500 9 2500 9 2500 9 2500
'?'n_‘ll_:ll ) ) ) 3 3 ]
a 22,500 22,500 2,500 22500 0000 000
1d 1,800 12 1800 15 1,800 12 180 14 1,800
CEX : ’ ’ ' ‘ :
18,000 21,600 27,000 21,600 ps000 1400 219
LIRS 27,000 53,100 67,500 62,100 56,7000 266400 5.15
7| RpRH
- - 1,700,000 1,400,000 - 3,100,000
Al M|
Mz
Xﬁ;&,l A 1,500 16,200 19,800 24,750 12000 74250 61.40
X 2[H|
AEE
| =] i i i i i |
29
ot 9,000 13,500 20,000 20,000 13500 76,000
% gl
e 720 2,040 2,240 2,330 1920 9,250
%L_%ul TTE 3.77
=
< 1,800 27,000 27,000 27,000 27,000 109,800
25|
24
ot 1,500 9,000 18,000 18,000 9,000 55500
Ab
- 1,080 8,640 12,960 12,960 8640 44,280
i =L
A 3.24
ES MEEL] 900 10,800 10,800 12,240 10,800 45540
THA
| 600 3,600 7,200 7,200 3600 22,200
Ay
AFSe 8,400 13,620 19,500 18,420 14340 74280  1.44
Btz e 25,500 104400 1837500 1,542,900 100800 3,611,100 69.85
ZHe | 17,500 52,500 635,000 535,000 52,500 1,292,500 25.00
R MG 70,000 210000 2540000 2,140,000 210,000 5,170,000 100.00
27 . . . . . 1 -
9l bl 7I) e . . . . . 1 -
B 70,000 210,000 2,540,000 2,140,000 210,000 5,170,000

- 160 —



3. 78 TASKHE Al 484t
Aofol(d Fe Zul 9 AIEE
Y| | 2|
e o CE X PP
=] fra B =3 [u] = ) %I o [ S =y )
A sEEnle TETSC agaivaa) g mxa| A | we W ARE U (@R e | AR A He) x| A
) T 2= ) (20%7]F)
x|=3 e - AMINH 23 M| 5 10
1| JHEla) pzAlAm 7 | 12 7 121 255 125 | 501
7HAHH A . (j; ! ° > ® HMojms AsA H ] 0 | 7
-] o3z T M
axaag | | NSE &S A SSEmo] AlEH H x| 20 | 2
EHZE ] 0 | 2zAlad o7 | 6 7 | 12| s | 8 _ 125 230 127 | 482
T SE5H 0| AlEH x| 20 | 2
= N - B 0 A 246 485 2% | 93
A FEAEE zego] (Vi -
THANEA | g | s T o | 1| | e |0 ootV stdo 6OH 0 | 1 173 351 175 | 699
axe oIMAIAR sjARlolERi2] || 20 | 2
"2 2 za 2 &< A S e 0 | 1
2xisputol| 2 | TEAIAM HAHol| 6 7 | 2| 2 | 7 177 39 173 | 6%
9 x|xi5) 2|xat sho 2lol=efal s | 20 | 1
s eS| 5 | 18 | 3 | 114 | 177 350 70 8| 13%8
T FERSIEAZS] AM A HE OIMA|AEI ALRE|A =2 2l 20 2
THm A 1 A A= EL0f 6 8 12 43 69 133 247 127 507
EE TN o1 Hofaleh 4] 2folsiafa] AHuw|| 20 | 3
- i -
Set M T SE S clolefulolA e | 20 | 3
azEQof | 2 | MA 2ZESO | 6 7| 2| 2 | e —— 122 256 24 | 502
et oim Sohdz BUE GUHLH] 0 | 2
S, I 2 | 15 | o4 | 8 | 1% 255 503 251 | 1009
) e == ORI A 2= E O] 20 |
HHEEHE | 1| 2 2k ofx] 9 12 20 74 | 115 — 145 300 145 500
| el e ey SHoY MEy| 0 |
et d e~ s CFD Algailold =z 5 |
Jlage | 2 | RESC BAMA | 6 7 | 14| s | s — 110 200 10 | 420
_/I\_EE‘?"”O-I %@g}” Zz27 7HUEH:|| 20 1
£ 5 | 19 | 34 | 128 | 1% 255 50 255 | 1010
A2 _oAe] 7 B4 | 66 | 112 | 43 | 66/ 1106 | 2188 | 1106 | 4400

— 161 —




FHol ol = (&) F & o AAE ’ 4
et el | e (Gl ruls ey
= = o = = o [ L) + A
A sEEnls TETASKC lauz\dag) Az maw| A | o2 AREde (e s (T80 aes adu) x| A
) RN gz (20%7]F)
B I ol ot Fg AlA" 2 4 | 7
o | 1| 2 TEER AT | 9 0 | 17 | 8 | % 208 408 184 | 80
HH7E7|7 A M 8 4
271 | o [ SN Zote Eg2| Hoj/TEAI R M| | 25 | 3
e 2 | S8 TEAI2HE 7 7 12 46 72 — 182 357 161 700
ey AMHOIAIAY fZaZEYO] | 7 4
2 16 | 17 | 29 | 104 | 166 390 765 35 | 150
i =29 LM YA A D 4 6
s | 1| Mol % BRI | 9 0 | 17 | 5 | o 207 407 186 | 800
N 57| 7 i A HEH| 8 4
2% |2 soinas | ZE R ZotE Kol TS Al2gl Hzly] D | 3
Ao | sERS A2Y | 6 7 “ | 2 |7 — 184 359 157 | 700
et BHEH A A LA AZEL O 7 4
=] 5 | 17 | 31 | 107 | 170 91 766 33| 150
d7fHA TE2 ANTENEG ofA =22y 8 | 2
M w oy | 1| AIB7IE S A7 6 7 12 36 61 [A[=ZfA oleHo]X Z==-1 J 182 357 161 700
o g [P FEN2H by 6 4
e e | ) [P TEE RHS3h AlAR Zfg| 7 | 4
== X AlZo
2 | st ABAT | 9 9 17 | %5 | ® NESTH PR —— =1 207 407 186 | 800
ZA 5 | 16 | 29 | 9of | i5i 389 764 347 | 1500
Z5 A PEE 2ES} AR H | 6
Ay | 1| 2B AL o7 | 6 8 2 | 4 | 7 185 360 155 | 700
x2o A|xekd Z2Y M EH| % 3
24 TE=9
AlB71E
AxeE HY| 5 0
2 6 8 2 | 4 | 72 185 360 155 | 700
&8 A MESN Mol =8 2 A | 5 | 8
zar o xay| | MZEM o 9 11 17 59 9% — 208 408 184 800
Al 2% ZelY AlEA ®E| 6
2_5 Qm|gtx=
xS MY | o 0 0
A 9 i 7 | 5 | % 208 408 84 | 800
B I e 6 | 6 | 118 | 407 | 65 1563 | 3063 1374|6000

- 162 —




£0{ 912 () Fo mul o ANHE
A| & S
el 7 (oq_ir,iili ((i_:i:lp o E
HE| SSTH =2 TASK ot (BoA 810\, o 5 X x7ml) x| w17
HoF MUF| AT |2=H| A IH| 2 OAIE S (R I | gy =) u_ﬂ;‘)T;OWIQ;
) ;‘|’;.:. /| T
. Szt Fx==0t A~ZEQ|0] (Visual C++, Matlab) | 30 2
MATH | s xjoizraiel =41 1 i 1 4 | 7 15 127 02 | a4
sk orAd ! =
M4 =203
2 AR
3-1 SkALS et AlSIZ A=
—?—lgzaé TT%%LM%I_ S ” : 17 1 7
O| XX & %
axmof7] | 2 ;DLOODTE 1 1 2 5 9 . 204 0 36 60
= e —-= O|RIK| B = AlSIH
2 2 2 3 9 16 36 297 23 1,201
THAX AZER 5 10
ICT7|etel ICT7|gke| eV
1 ] 1 1 2 4 8 GPSTAI7| & oL S 10 5 219 182 146 677
ﬁﬂ}i*ﬂ’c&' DUEZIEX] Ho[e] 2A 10 3
32 ?x;}w ZMFMA  HSEA 5 10
=TS ICT7|gke]| X7} JIEEA 5 10
i) | 2 IS 1 1 2 4 8 D e = . 182 152 122 586
= et olb|cl= ~=ZEg o] 5 2
3Ml5 2 2 2 4 8 16 401 334 268 1,263
BHuist BUERlIS o 9 A= HA 5 8
sz 2 | 1 o3t AnlE 1 1 1 4 7 GPSHAZ] o ok} & 10 4 183 152 122 557
gq | HEIAIZE MIAIERR] clole] 27 10 2
SEFIOI Z20LE ZZ | e RICIESEY 0 | 2
= 2 | Alr® S8 of 1 1 2 4 8 219 182 146 607
P dicharpla) 2| 20 2
] 2 2 3 8 15 402 3% 268 1,164
ICT7|= 7lgte| He el Z5 10 2
MEAlagy | 1 |2E xH/Ss 2| 1 1 4 7 zgle] S 10 | 2 183 152 122 517
& gl A|AE =& &x| 10 2
4 sxze
7lE N
] 1 i i g 7 183 152 2 517
AE DA o176] Al 7 7 11 29 | o 1342 1119 895 | 4146

— 163 —



Fofel=(H) F2 | 3 ANFE
ol 74| A ™yl | 2kHH]|
oy ATES| (28| + | FH
Mg 2soHuy 2 TASK Bt (zroig 10, 2 BZ UL LA E T
HolZ (Mol | g3 =2 ZHd| 2 A|EFE o HH O} 2] 2 ° = =T 1
Holg Mg | &g E=d| A [ IZE W ( ; =T | 0%7] =) SZ 3t |20%7] =)
A A 1,500 1 112 1,500 403 2015
= A Al xRS
4-1 SoNE 1 Tlelal maEE 8 12 7] 52
SAH| 200 1 200 50 250
o | 16 24 o4 104 112 1,500 453 2,265
JHH A xS AXEHS
1 AEMAT|E 4 8 2 34 J|=™dEEE| 150 1 72 150 55 277
=2t
HE= JHmla FxEE Al 5
4-2 JeEE 2 NEEE 2 4 11 17 Jle™dE eS| 100 1 36 100 A 170
4M| 5 7
Hmla FxEE ARl
3 Sx|pla| X|AIA 2 4 11 17 J|&dEEkE| 100 1 36 100 34 170
oA 8 16 44 68 143 350 123 617
=2t
4-3 dsasl 1| =g dl=Hs 2 4 4 15 23 J|ed e g 200 1 49 200 62 311
lelflﬁ = E ——1= = EoLE=ES
1=
A 4 4 15 23 49 200 62 31
MISTbA| d7d] A 16 24 o4 104 415 5,050 1,366 6,832
ot 2P| A 122 158 265 935 | 1,480 4,426 11,420 4,741 21,378
ZA74H| A 122 158 265 935 | 1,480 4,426 11,420 4,741 21,378

— 164 —




gviE 83

<

12 A Ak A (RFP)
A0 RIS

78 A MetTAM EHY

Aok OF RIE KOO R — |
W g o KR QT 2 A(% E o ~ o Ry
= = — I a7 - <
carn “agsC e o= I M =< =34 =4 ©
T h o gmm W s oS o s o O 2
Emoy o hoE M oo Ao 23 T o
Seg MTaomm W ° S w3 K S R3 oF
ﬂa%oI, [T TR g W R e 2D momw o o o
o D = 3 — o U < = = e ~N o Kl
MSs o1 EudT 2 oK @ Wr _
R L © g« g =T S v
BpE SCNTT Bzgaosm | fw KE
Swa QEDEEwmmgwym gy My M3 o
< Hn ™ BB MDD S N by N i 20
- . T ¥ T <
=~ 0 ﬂp_gﬁﬁ_uApMmmp_m_e_% Tz My 20
= AR ggW MDA AR 5= 20 -
N P = ) o (s SRS O £ | IS VI ~ _ xR F
C._ U:._ -+ _.Cu_ == _A_.O = @:._ —_ _l__ _._._u_ D_x _:_v_u o — I _AO
mg M0 = ol o) “ 5 = - W5 Hi = N
UL = O - D Ky AL~ _ = K0 RO
RS J&o_emo_m_aﬁgu_&Mm%% o D<o 0
= o I e S Py = R
H o == = = 2 o o B0 | = — o o
EMEE = EAEWmEWEWAEVx._ 4 O oW i
T mBAWM s cEsges s TR SH WOl T =
L O R o= TR R I B W misg 2
) KR = OF MO F [0 - — |5y © LG <
D_u:__:_ﬂ_uu, H@o_la_.mu_.wM?ADH__._m.zoo_xok ") o
M0 Hr < m= S H Tz A gy N s gH M
S v e xS Py nod R Faw A
& | R U RS = L
or | © O ! Al
. © © O
oll mJ
= )
+ ~ |
> I
_ & B Al
« | O

— 165 —




o
IH

i0J

1o
][
0D
0F0

ol

il

Jl=t ICT DI

ko]
22

0

=
=2

b

et ME222 JXl &

Off CH

A
=

el A4

= g

J

Al
.

A E Ol A

v

AXILIAHE

D) PIPN

=)
e

P

U2L

i

10

i
Kk

mD

Ul

[[e]
iy

(2022 JtEt=

O =140l

ol

ore=z

o)

-

al

19

o2l |

JiEl=E 22U JI=4

SZEl X

-
=

AlD|==ol IOl Al

Of [ep 2HE=20b &

b

O] 2de

|
=

ol
RO

<
i0J

0.

s.

=
=

(85.2%)0 1

fir
80

(87.4%),

oll
lr

oK

(89.9%)
(67.6%)

—_

Y
Ho

A AR
E—I—I_jnc_

J

=E1S

(

o
o

A
=

J

45
/o

22 OlR HEIIZA =

At B30 M, 2013)

o)

2 £H & ASJ1=(2006. 97 2011.12)

KA

BN

o

Z2hA 22 100m 014t

= O
==£°

al

2

[0

C

IHIH A

= =5t

LH 01l
0l 41%= ItE

- =
=

2 2A= HNAl

ot
LS

0L

Y
0l
JK

<l
oJ

ol
il

<I

) 2EIb XA

(cHEIA

3

n0

AEZEN

0
0D

— i

ar

ol
o
80
0Kl

0

n0

H
o
80

o)

- 166 —



= i O
al W3 SR
30l on, . A4 _ Ewsomo +
= 1 M sr ot s 2 iy ) ! W=
i m = 5 TpxD W= oo
oK R %_. M - ofo < © o ™ ™ I
. [ e Swoe Boo W =
ot ur o = ar < = I "7 o ~ [t o3 MM =
I - 5 0 wa . w00 iy ~ ol
o o <0 A ol ar A o0 T <k - ! ~
_ i o S o U H o = _ -
o Al o7 = 7oy W S ST qr T o 3
= J 20 ol 1+ 8] =0 30 o =_._o|AI=M = B = '
@ﬁo___p @o_ = 3 _:Alz__molE > = " = ml.,.pas_
z W oy 10 AR o~ _ = pll mD_,. Iy LIS oH E N Rl = X0
= < MU P LU o2 i WS AN D 4 B = R
Igﬁjm Mo = ____ﬂjwo:_:. __PFOH@;'3 =-— 0 - w oo H
_ oA = ® K w S o o o = W L ol o< =
= o <1 U oK R0 bl M= L n < =
kp 0 of o ol_ﬁm a_lpl . 45:_00;1 DEOMH_Q o= 0 _ﬁzﬂ
<A - Dol i B | D0l g o RIS iR
{ = 3 B = |_»._.._. i) LA o T O = o il ._@_ of R I B |“_ 7 K o T
g < ol o0 % b WS 0 A m W= 0 A i A CIEll P Loy b
~ H 0K X X 2 H ~ o - = o0 PO = n . = ool X Moz = A nJ KID
E:.JAM m_xJE _A:ATOEMM_OMJ,%& ﬂ.xro__qoém NAE_E M Mo
A U Ao iy { o Doy X e W 3 3l ] = & &
. W 1D E___DEEH_§| I T= " = a_bo_ - i
o OF OF O Ws = = U Elw@oofgg =z Oy P o r I 2
By g o oF ol — MW D) w0 MU op S) v [ Uk or '° ow TE gl o o - T = =
A — B <H .0 - o %o ™ Fomr Ul I K{ 1| of " gn < ~ -0 =2 2K
o~ ™M {H rr T O = 3 = o 0 - U o o _.=_ q R 00 I = _A/._
| (LRI o), A H ol Ql N s 2mL 2=
o O o 5 LHO Lc = - I ol < n_r_._ LY ol nJ < do B =
Nomom o« r = 9 = & T AK ol o M o= ™o
o =T = ar B Do 2 S s w B S
| AoOm_%Jaﬁ o_azom__x m5.n.r o Jo 20
_ 0 F ?%mxlﬁﬁ 5 0 22X
@Ellﬂg A|_.L.u:| .|_...Dro
o T o= = o 8l = T ok
= S5 5 <,
O o I < X0
010 = 7 &l
== - |
5l | B
=B
| & %
z | & IF
| = 8l
o | U

- 167 —




JHIHIATAEY JHEY

—/

N XIAIAES] JHH M at

=

=

A0l

E.I§:|>

I/E
=0

o

cr2
=

T TN = HD —_ I.II.I| |r
SEw  UymM =B A = SEe S o5 X
Lom s o g A A o 1 ) Ho W o R T
Sl Hw¥ms S 5 M 3 M o olopr K, O “
A2l wmS e TaManw W= =k EEw g
oo X e WEoRw. waa @ 53534500y
o0 o - Rk XX H o M = = _ = af > ] & &~ = N0 m
< g O ok -2 © ﬁWAE_H__WwE mo= oy M AT =
< p X iﬂﬁ.ﬂvé %ﬁnglm__ﬁw %mﬁMawm SRE LW By
Te] < = o) b0 0= 8= ~ K = = R[ =
™ - =< ,® Wedam_ =mrmpdll o Mg Sm ™ m
Sok kol K RS e o wPEE o g B
P W ® @ogmHE g DT o W= 8w 2
< R = _J_|x._ = _ < ok = 80 3 o o) W <~ I = - 0 =
wwy M % o DI__%EEMON o e o A H_I__ml.,.mﬁjn_a%%
S Wa g m Sxgl @ KAk gy T du o g
ru._uuxm_ _;Tmmﬁ__m._% |muum_AuA|_.ao/ a_mo@___mlnﬁ ?xgl_xua__&w_awg
z m =< R Lo TR D W o oW - ok = Jo0 R0 g I°
Rl = WMy gL x4y = MNHigpggmpgh ™D
ol B0 K] = o) _ N _ = 0o | |/__ot = N gl K{ ™ Mo — 10 X0 ~
monh E2Eg9 CHEZTWE mHEFTH s QR =g
s K _ E0=03 w2 mICEA R = o 1 3
& MNMO%A_ M s e a B oy Wa s
W E NN L I IR = o o= oW
L £ sl ig =W LA RWIRF 2
=Dy BT A ¥ma=<M> BWEN o MEEREHEy
ar R0 R g = = =S =m W A OESIA e o X0 ok 2
=T B ﬂawm__o_*___WJ e, IR ol
0 = W0 > Kl R War J Doz o X0 3 < 0 ©
= Fmm 2R m=& = 2w = 0 O
ROUO Jo = B W B o M g AR® Swzw L
Wz o WEH pRUIHEE ===id8=z 100 0 iy
R I N B T A_ﬁ_._/JO_u ) = e = UKo B
— 1 I .
+ %

|

tOH

0

P

- 168 —

N2 ZAIAE




[2HISR] GH0IECIE RSAIAY 2 AISIIY WL

2-1 g4 9 JHH SEX 2 HOAIAE JHE

- gd 9 SXl 0ls EEcl JI+ HAHLS =4 & ¢dst g+
- HE/F8 U AHES I8t ESH % Locking AIAE Y

- gdd Mz JHHA X2 HMHE et SEE AsAIAE g
- HOIS2DIE HE HHAIARS] Ze|AEYHA HALS A+
- dExE Ziclss 0188 As Z2AEd A MO AIAE HE

2-2 &4 HEA AsEX L HOAIAE JHE

N
o
e
0z
He
LN

0x
o

= n 0z 0
FXogr ogr ogr 0

N
&
0¥
op
o
pal
ron
0¥
>
0z =
all
to

10
=
=

2 T Y OHHIA 22| Lock—pin wheel Bogie AIAEN =4
Olsd 24 3J|74/&EX L HHEX

MY 2 FSIIH/EX & HHEX]

Lock—pin wheel Bogie2l ?% T2 MA HOAIAE

ICTOIEt2] Smart Lock—pin wheel Bogie *=/MO AIAE! JHE

i

|D

]

A DAIZDE e
2 Erection)|g JHE

2! Erectiond|g R

A JHHIREZ2] Erection
HIH R AIAE EM

s )
IHEFZE AIAE
J
J

0x
o
o

0

=<

E
E

0x

0x

HIE| A& Al AE
HHTZE AIAE
AAEI9] Xt=3H Robotics Erection JI® JHE

N
ST TRE TR T

HI HI HI MO

mJm Jm
z 0x

J
0

0x
Jz toh O

=
=
-4

2-4 WHA 222 AIBIIY 2 XEIE3H Y
[u]

Lu

2 DXJ|EF oA
QF jHLH|A|AE-IIO
JHHIAIAB S| EHe
ANSIY Dl &
SHIA SAIE S8t Value Engineering =& T HlA O

-U o
0K
0z
bl
0
N

b

> By e >
0y A 0% ox

Itl

1Bl
Qo
- 40
E
4J
0 > b
U
40
x v

va > o
U
0
m
a
10
=
=
>
| >
e >

> 0
4 2 oo ¥
to
E
-
> B
uor J
0
0%
1S
=2
I &

=
=
1z




Al
Ay

}

IHIH|

—

—

ZA

W

NSZZ MA0

NI A

3

=<
—

IS)

Ql

JIe JHe
%
SOl CH

o

2
[=)

Al
SEMO/?S AlA

AFUMH=ZA I

=l
=

all
(=]

E

S AN A
O /N —

c

tolEel

r

AE D Erection)|HIF 22 A2

st

w = KOO oT Or Ki X0 il = =
o = MWW T W W < =
L B A~ 38 3R AL 5 S
R R A o ofl H;_wo = WS
W = st osr oA R R Wi =
o|d_.A.*u_=mA_.=_|_H,@.._| NENMI ~ meAl_mUru A0 W
z?m_ﬁm__atow m_ﬁgmwmﬁ__ oo RS2 = WG
[ n = =z = =
ﬁl_.wo____em.ol_%mom %X:.%&M e g2 = oLl
= 0 < c WH ) = Ki = N oo oo < o
= ALY — K ~ DK K] T0 KO _ 0 o
~ &l o 1o r+ gr Ul = = ok Lo = i 7ol
ok XK B = ™ m = RO g I oot 7 SRR
s w8 o W = R =R oW © 3
(= A RS Dl zUm oma gt oy o
M o ™ g W TJITR2RE SIm T MW o3r oHy
N - < 1__J|A U o__.= _A_.o 0 0 L~ o KO _.An_ = Gn_ = ..:_-._ = 0
s Do < o TRCITRC S . - 3
cmok gy =5 < o oF M 2 ’2H = = W0 o1 H
Symlb s W SwTRIE Huwy SR
A0y X o WS e IR W< I o
-2 0 < S iz W0 W g0 o < m = 9 R
SR B W g DN = o o Rg< W WT gy DA W
Sy & =2 Uog o g W = sNVFS = 25
= =1 W KFJ m == - = o Tl Ll = |_M._ - 5 = U0 ]
D T v 31 W 5 S < Z W g KA N2 K — D O 10
IWHEISH SR <ok DK g TR X WK™
B8 RR Y5 — o KT m_mm__mux ok M o0 3w
Sms wpafg® EygRagn X Syt sI o aTg
Woxooof W W< W R oF MOHME o F - WD w HooE =
Jowhur o W s <A = . B OKR R S ] - DO K
BO_O____ O_O____ 0_0___

MOt Jl=oHe

- 170 —




S

S
[l

9]

H Ol

0

KHH XH

= o
o= T

IHE

A
=

tef J

1)
—

3-4 JHHAIAE X H2H L KA

JI
e}
o
ol
il

i)

SEA
S

OF A A
O O

KIS IHH Al

al
=<

2oz IJHH

==
1o
110

o
u

_uu_
11O
o

ol
<

g3t

OtE ZXO0DI=, ICT
=9 &

J

ke

dE=

3

b
-
S

.|

[4KIS AT OHEIA) CH

0

O
K
&Y/

e

<0

o)
ok

o
I
ok

KIO

F

=

IHHA T

H

=
—

—

[x5]

017

MEZ=2 HIZULA 2
NSFAZIROA = S

b

—

S

| ZHA Bteds =01J] #

(@)

- JHH =2+ 100M O

4-3 HIZL

A
=,

SEAHDI
HE S 1Id

2F
=

U A

o

=
a0t Y ZLIHE

K

AJ

—_

[0

A
=,

2= XI017]

E

2 A0

Ql
ICTIIBt2

Rr

SINE=P =3

f

0o

= =010 <

- 171 —




I

Il
0
Rl
K-

I
o

on

o)
LA

un

I Jl=HES

e}

33 3=tz 74

akK

Z0F2

2|

&, 7l

[EAH, *ZHA, Al

- 26

o4 OHEIA OH

2

ot

KJ

HEY
o2z usg

Hdrle
THElsiE S

IHEBH

3t

g
)

O 18H 2

oD

K

o

ol

i0J
Jo

o X HEIt

— JHH

o

o)

o

o0
o

o

i

[0
JI

[}
()

ild

UK A

el D=0l

NSJls, =K

ZNA, PEMOAIIS,

- A=

ol

[9)
KO
A

i
oF
<H

o0
ol

o[

"o}
O

ZO e

’

- 1= 24D

-

nO
ar

o
K

T

gl

ok

i

KJ

.

KO

T
oy,
o

=
1o

ol AAA

A
=

- 172 —



0

ol
Rl
nl
K/
0
oF
u
10y

ol

Rr
r
KJ
il
-

-

nl

A0 I

c

ot 3=tAHI2l HIAEHH

O 3t HIAEH

HIA EH

=2

0

HO4

1o

ok

ol
KIO

ol

!

<0
il
Rl
ol
<J

il
IF

-

Al

o)
oF
ol
KIO

-

R
oD
o
wl]

i
Ul

o0
o

<k
i

&l

i0J
El

o

_ln_
5

il

oK

ol

Rr

- JHgE JI=9

CEE 1 PSR

LR L]

1A

=
KJ
Kk

L]

=4

o ANy P

o EJH Ay

HEXHA

|25

. 34 TANY A0E ZUIE

U A PEALG WO Y YK

s KW PN AMA FTAAM

CEREE 1"
FERO MY U FEEH AY

Ala% YR N8 e

PEN2Y

. A
L L B
D5 LB

X WEY

14

%7
0

o
@ ur E NG

itz

e HMA FER BULUA D8N
L,
2,

JiETpeg

S:5
=

FER RHD W EUMNE

2

2 I A
TEAAE &

- 7AiM BT BUUA ATEFY

4 % oA AT AW

| 244 TESTRED

||||||

WA

=

Al B8 WA #;E‘Ao‘ J“

A

1y

il

4 AAW PULY BE ALY AW

4 FER

=AY GED HHE HHD 2EEfe)

JHHI A} TS 2k -

W sjoj=a|= Hof? i

QEMQIﬁMM PTOTTS

E RN B

.- AW GED T

+ MUY CHF Y VVAILY AY

s EM ] MRS NY

Bel WA U RE@eY By

LR

MUY FIE HWAWADE BY

THN/UNN PFERS WAYE WU

- Y A VE BN AW

tEl, JHIH

110
X0

= +

up

SaJ|lg s AXLINESH, 2HARL S2

2 74

ol

-
1o

R

&l

[0

0
o0
IH

U

- 173 —



01 JHE AL O

bl
= o < 4
_ KR R4
Mﬁ__ t I K] ~ < 0
= 2 R 5 o 5 <
= H ol Y -
= M= rd
i JIo T i - >
jol m .A_u _Il_ o) m _n__l .
Ho = [ o i Ea) O R0
Ol ol = oD o w ™
K 7 3 ol RO R o or
t = ~ = o S Ho == ol
. = il o w2 TR T0 3
~J < 1o il H gl = HO < A|_ =
[o K1 I 5 R T U <
= g0 T B = o = B T kW
== - L - n
<r <l s _ 1 D0 3 I — Iy o rt I
—_ < -~ JuD _JT f—d U_.: _H_H O~ - = m o
=R = ol oy == o — KA Rl o = = o]
B dmg, S¥ 2 ki O] oW T
= .3 = S W T S .
4 _ o & K = ~ _ K __ o] W pw,
- = 0 T = T0 I N0
T =2 10 = KJ ol - <A o o)
o = X0 0 = _ " <| =M ol 0l -
0 mo. 0RO ER T < &2 i
E o 5 m ¥ B g W3 OKE B S 1
oy R X0 R W oW N < ?mmiﬂz =k A
N 0T = . K D =N W w3 XS
— )oK H L n KA TN Ll o D
n — S g R T T Bp o X o= 8
= ()] m oo~ O = Do~ ok N E 5 - O
= oJoor doo o ot S~ 0w 3 ol =20 oF
= R R Im.xt_o_i Wlo_% |..m_ﬁo+T
= _ = R0+ X0 R = ol x = oo oY
o = O _ o | | iz R0 g X0 = = ol T
= o o ! | = R0 pH X =
X0 _.qu o ! [
Ki0 8@
" KK
w | [

=

g

2)|x9 =1 N

1

=2
=

& AHl EAHSF K

CHANOIIA X

b2

- 174 —




[2HISR] GH0IECIE RSAIAY 2 AISIIY WL

O

O

O

AT 2 XY FOIA o8 O HEAIAL

Mol : ol ot WHE XSO S8 PSAAY L olol=elS
SR N
HS2E : AED @ RII(8F 0l o HEAAE OHe

Smart Lock—pin wheel S&MIO/2ASAIAE

ol ¢ UM 0l=/adE GH0IE2IE JHHFTSIIR & ICTolet
Smart AIAE! JHE

HSSE 24 HHA TSIR L SO ALY Jf

HHE TSHX SA/AB NS A
Ho| : Y QAITEE MEst HHAIALS HHZAN 02

erection J|& JHet
2 (m]

ds=2 39 & Ad % OHH AIAE erection JIE JHE

JHEHIA! B2t A=22 2H AIS ZZ2MA

o OHHA P2E=2 KXFE & HH-AE=2] VE AISIIE

=
ds=H 1 24 01S/3a8E HHFE2 =H AISIIE H

[SHISUR] A0EMO/ZLIHY #AIls HY

O

sto1=2lS RS HOEA
Ho| : NEREAILEY 3

XS
Hds=2H ' ot0IE21E A

Hl

g ot0lE2IE MSHOUHEX]
Xt

X2 JHHA st A5= &E

o Ag NSHEAAEE Plet AEMe HAEK
HsS=2H @ JZME=sZ 600kN(EPS, 0I=), HMZEIE 10,000
USD Olat

- 175 —




T2

AN8E BLIHE

=<

O JHH X
al

)
o)

anry

E
ol

ur

o]
@l

<l

Al

1)

<[

- OHIH

LIEE

=
0ir
1o
0

T2 )

(]
o

OFX

—

0
o

IHE Xsg ADE dA X2 Of

s 2
o

— M1
oS/

040
Rr

1]
K

0

N

_

[0

g3t

A
=

=2

J

k-

dE=

3

)
£
s

[4KISDHAIT OHEIA) CH

O JHH

4

O JHH

A HIAl

el XI&

&
Ok
ok

[0

X

I
Oir
JJ0
X0

JHE=22E 100M Olaf & JHHIA X =

O e N
- ds=H:

oD

(@)
HH
ol
70

oy

N
ok

70

ol
loF

— I‘|O|
= =

Het

J

=

[=]]

MEZ=2 HIZULA 2

b

—

IS)

1 <

ol

HASRAH] Xs

ioD

H0

ol
0
0i0
ol

- 176 —

JHHI 2 ZAIAE

—/

o1k ot

[=|
S

O X




el

JHHIHEHIAI

QIAIE 2]

Ofr

040
Rl

’

.|

Al

w

<l

IHHEIA

o]
&0
KI0

X

Rr

O XIsg 248 HH 2ZAIAE

00

| [e=)
o

ol
il

|

A

SEHOA

=1
=

O HHA AEAAE AXoHd T27)E

Alzdlold &

st

IHEHIEAHE 0dH

2= A HE

IHH T ZAIAELC

ke /&N

=]
=3

/Oy

/éﬂj;” N=

H Z2

_|

Rl
R0
__3._

~J

[0

b

D JHHAEHE 10
of A0 HE, REx=E2 MEH A

3

O JHH

EAHI A

&t

J
HO

ok

el
=]}

OIECIE #SAlA

0

[2HI SR 2t A ]

O g4 o il *sI1+

KO

HHIAIAES] 2

ok
=

|
S

&l

==
=

g A0 D=

INIEIY

H

Rr

A0LE JHH =01+

3

O &4

D e JHHIAIAE

3

ol
10

ol

O HHE *SEX £H/AIZ XEA

el
=)

A Hl

00
Rr

il
nJ

0K
K
nJ

—_

[0

ol
01
<
OF

<\
0

Ho
ol

A

O JHHAIAE 2H Al Z2A

A Al=dI01 &0

C
[yl

JHHI E2=2| Al

GIoIe M

X0
&)

ok

X0

AN

X

—_

oJ

vy

0
ol

A

i)

3| A2

G

- 177 —



"E)|= e

K1

=)

[}

a

n0
R0
i

ok

R

<

oy

o
K]

pS|
a

o]

K1

m

[}

4

w0
RO
K

_uu_
(e}
10y
4
Ky

o[n
E

RI
]

o)

[
=

It0I1ES X2
OtLlct XIS JHIEH

A

F

=

g
otLlet

OfLlich AMIECI SAHHIS] HMIAl

d e, JHHEX Alsd Jid S

Al O

=

[BHMSUA] == HO/2ULEE #Aadl=s N

O oftol=el

0
o

!

1 Z 3t

A
=

=2

ANsg dAHEZ JHHA XIS
d4 D

d=2

F

a2
o T

[4KIS AT OHEIA) CH

HOIE

_‘

Rl

Ol
i

A

2

b

D MigtEl EAHDIES S

~J

[0

CH

<

O JHH

t

1o

H0
_H_
)
el

ol
lo

33

, MHeHAl

3

- 178 —

& NSHE ME S

ZEH D
O JHHE




o]

= =00J]

70

A

ok

0
ol
oF

]

o0
ol

o

O JHH

22 JHH

b

ofl
!

Il

H
or

O JHH

IHE JHEJI= M

ES

9

1)

AE=VNIEDN

SN

JIA,

. A
RO

D=

|12 AXILINE D=

X

O =MEe=z

It

O JIti=E

)=

A
=

OH

O =MEC=z

i

1 2015.056~ 2020.04(54)

K0

1 2015.056~ 2016.04(127H &)

2t

Il
- 18,500

2 Ol LH
=T

t

oJ
D

H

0
&l
Kl
IF

0

Ol LK

t

oJ
D

H

- 500

fo-
100
0]
no
Kl
I

%0

0H

7|

w7 EHOI Al

=
S

7t F= 7t

=
_l_

)

T 7|EE W2

D e L DS |

<
Kk

o
=

MEHER JeRed bl
b A MHUYAS H A

[
[
<)
—

o

#oF stod, of

5

oAStH|of of

- 179 —



o

7

.l

=

e Ea

4

-,

ol £z

CHA
oSS

FALE Et

S

8. Jl Et

DN[=

DHHIA R < A (RFP) O

O & A<

O

HAAUHE

HIAIE

AHEHENE

o
1o

ol

Ie)

KD
ol

1

=1
_uu_

b

Il

ot 04 OF

| KAl

1

FALLAH2E AALE0 S5

Ol
—

O J

| ™ http://rdgate.ntis.go.krel - AFZHA|

%zl

% www.kaia.re.kr

ubA S

oJ

KK

fm oy
110

<

M

0]

| LA LE

U
=X
110

A
T

HO4 DI

10
mJ
El

a

t

bRl 2t

@_r___
10
040
ol

_}n_
6]
oD

tel=

HAI 2

o0
IH

1
oF

=
=

of LA=AHL AFIHL=THI}E of

=
T

lof Mzlslof eimilue HEE Te

T £F DpAe| S=40| A

Hek

27

O:

A

—
(-

o siofzl mof

A
(=]

S

ATt ol 2

O:
[

oln
o<

<+

oll
a

ol
1o
o
or

ol

=S M=

FO4 Kl Al

o

P

JEAI 2]

al
=<

P

Xl 2

KOl A= DEAI2

WHEZ As—Is?t To-Be

O AT AH

=
=1

Flet M HAl

I N D=

&k

=g TRMS JIBIL2

Jl

st

SOKUA KAl

il

J

A KAl

X

FO4 KAl

o

=l

dl

=

—

ol
oK
=
X0
ki

-

I1e)
o0
I

- Ol

O
E
70
Rl
<

ol
ﬂ

5

I
o
=
X0

-

ol

&l
Ju

R0
=l

&l

-

ol

&)

ol
ulo

ol

cl Al

7l

0.

CH

Ol ol

KOl HIAl

yE

L

Il

HOF

= MAI9

3

oJ
10

I

SIS

il

o
KIO
A0

oJ
Rr
oD

HOF &

HIAlG

=2
=

ol
18

wi

et

ZHXER

— 180 —



o
50

70
0l

0
g

JI

DA

)
0

0.

A

3

— MIAl

i

Ju

oll

Rr

-
10

KD

R
U

o0

el

_

ol

-

10
00
ol

3
ild
KJ
JU

o

&l
40
0

i

1l

o
A

0l

ok
KF

0

DHHILE S3 Jl=oHgol o

0l0
o3

%

el
R0

I

D

“

ol
160

or
KF

0l

~J

3

bRIS] S =2D]

)

=
—

£ HA

ol
100

NN

ol
=l

8l
AE

Bl
Kl

o
70
e

0
Al

0l
El
m
0t
KJ

ol
l0

ok
Sill

ok

00

=]

A
_l_g

2A 2

O L0 A

00
o3

&

mll
R0

)0l =

I

__o_”_
IH

5]
T

0T

N

0
ok
A0
<l
m:

ol

X} <
- -

="
w

Al 270 A

A

- 181 —



23 J7VE

o
of
o
L
o
53
-
_ o4
® ol
3 o!
- vy
% =
a7 =
| R 0 N
T o R
_ L _ N
o< e - e Cl
00| w | ol | o LH or RO =
— = < X0 - Kir K IJ_rﬂu
N K i 3 < =
F) op 1L ol KO Kio 2057 | or™ = =0
= =T iy Y Y ™~
o | M HE | = R | = | — | = | g™ X0 - F
| & L L I . ol | o o | 5| | = w = B K| =
2 W] B S I | o | H 2 |+ 8 N
Y o | | 2 n oH | ol | ol | gk | X I — _
0 < ~ ot &0 o 50 | _ K ol | o = [
=] oF | i | R | &r < | R b | |20 = W <0 4T 20
. — X = hiag = | T o) —
= [in (i ﬂwl ol K mu_ oK | B == SN ©
— = =N mo ohu ol o _ x| W oo | wi M_r.
o w0 | oo | Mo | = F [ T I e = w | = AR
7 e I BT Kl = = | o | F | 5 S| Hl . —
- = | Zl ml | oF ~ | ® 20 = oF orl
3l 3| B | = | 3 <[ B mE | 'R W F o | OF
o+ |3 | A | T MR R0 || o ~ R
3 X | K- <l = | & | 81| <o Bl A= 0 [
T B 3. T
ol U roWwo= o H
w Mm@ OmE W it I
o nEWE KWl nmw e = ) ||
| BSmog | Swnlz RS R a5 |
K ~= qJZ _ HYR ol =
N | o7 AN K 7N w ETIRN 3 _
ROk KT - Kk Iy oF

mr

)l

19] 609 1Rkl 7 5ol

=

= 1003 o™, &%

% 2

- 182 —



# ARATU G W9

T8 MEATY S
- HolgRx HAMOIZ|E, o Algsold JE, BUREE ALY WY,
R | MY B TR, HTES AT A, MATEE A, oA
AH | MTIE, YN B PEHAIE, A KB PEHN B, BB
A/g e e, MALZESO HYrlE
oo | Z2H TESel AB XN, AE0|lA TEEOl YER Al2d AN,
s = = =
x| (CFRP GXEE o8 B2 Txeel M8TIE, B ABHA 1%,
AN BB J|%, AN AATY T|Z,
qo |- AEHOIBAC] WB2TEE MBS, Al TEZA 0P|, AN ZR
e = 1T =
| OB NWIIE FEE ANE wIPlE, dgolurl @ NEHOTIR,
TEE RABRII|E
IR |- o 2 TN HElA B2 R mUH ZeHE AU 437 Px
AH | 2 7|7|E EFS B2 ASE 28 8| xUA 2l

fs o o
Y AFALAR FRAA BH T (=R 45 EY/5F+ AN EANF) A5
- <100
D AAAALANYF FEAA BE TN (=R 4+ 58 FY/5E+AANNEAF) AgAE

(3) TEIA IH AFZZAE 22X A

[¢)
O WEA FYAF AE
O AT 1097 FEAA #1099 o] 4e] ATZe AT §

— 183 —



af

S

A AN IRt

L2 ANE A 47 AL A ) AL
w3} 4|

TUE A (AFZRAE AA + 5715

(4) FEIA BE =7F A7 NEIA = A

a2 i AR A ol A

Tp

et

]I
&l

CIEEEREEE:

~
4

e

B/

"

Iy
1o
Mo

1o
o

&
N~

1o
B

7
N

o)
s

4
o

i

aa
oH
=8

Mo

o}
B/

Ho
|

A A7} 2 kA 9

)

?_

-
T5A

ol

0

B
]
—

—

0
=

B

i+

R
=

B
o
Mo
o
BE
]
Nk
o)

B
)
e
ey
all
Ho
o)
SR

4
el
e

1o

- <100

Oqﬁ]%))XIOOXOA

(e}

=

Rl
Aol 7l =

=4

S

o]
H

=
K3

JERy

1o
=

BA

4
g oA 9ol B

o
MAX (30%, 2824

=
L

=
K3

|

O MAX(a, b)& a, b

oq]ﬂ%))XlOOXO.G

o
=

e vl

o 2719

14

A

7
7

i

3

|

ofu) o A4 GO tE 3

- 184 —

1
s

s

874 (574), 2AA

3|
2]

MAX (30%, 727

el

3]

2

?.



<l

Al
ur

RF

3.75
2.5
1.25

x5
x5
x5

(4—1)+1
(4—2)+1
(4-3)+1
(4—4)+1

LIRS

oF
o

A

@-

2. 7}4

7+

=

T—

7h A7 FEel m
A%

oA IA 9

B!

—_
file)

*H

o A7l

B!

—~
o

*H

O AF-A|o F=47]9 ]

u} 2}

H| £
0 1.04

8|

S
™

13

12
e A (@)
R

K
1 A%

R4

°

|

&l
Jo

A
R,
o] g

— 185 —

718 5 Ao AT Ee] e

7HA 3ol

=

o uhE

A7) ] o

j i

[e)

=

71dol AF-IA A7 e 1/3 ©]
71dol AF-IA A7) 1/3 vy

I

o
H

7+

A
a
3
t}
=

=
3
=
K

L},



714

=
-

ZEE !

o

B

-

Z
o

A A

of Wz o] A

==
RL

1

Zd s v

ol
=

O FETELIE ATARAY BEA A 7HH

2k 71E

7 2

ol Al

R

Ao FHEE)AT

Al A gk A7} 2

-(:51_

O 718 Alel o

il

A1 o

REBE

HAE FelA

O ARATAI} AF A FRAT

A7} A1t

2

SE

O AT A

FahAl o)

3 o
H T

A (09. 6. 30)°] %

71 A70EArd BeA3

9|

A&

e
Nl
e

o
=
B
1o
B
)
)
T
N

)

R

T
ﬁo
ol
N
28
]

A

=
EF

3

T

bl

O AT a9

A 71e] B THERE7IE A NEAY AR, ) AFC09. 6. 30) ol %

Gotaal o)

- 186 —



=

N

FuEd

Reissner, E., On Axisymmetric Deformations of Thin Shells of Revolution. Proc. of Symposia
in Applied Mathematics. 3 27-52 (1950) McGraw-Hill, New York-Toronto London
Gerard,G., and Becker,H., " Colum behavior under conditions of impact," J. Aeronaut. Sci., 19,
1, 1952, 58-60

. Stoker, J. J., "On the stability of mechanical systems," Commun. Pure Appl. Math., VI, 1955,

133-142.
Henderson,].C.de C., “Topological aspects of structural analysis", Aircraft Engineering., Vol. 32,
pp. 137-141, 1960.

5. Fuller, R.B., “Tensegrity", Portfolio and Art News Annual, No.4. PP.112-127,144,148, 1961

6. Dulacska, E., Experimental Determination of the Critical Load of Shell Structures. Proc.

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

Symposium IASS (Budapest, 1965). Epitestudomanyi Intezet, Budapest, 1965
Snelson, K.D., “Continuous tension discontinuous compression structures', US Patent Number
3,169,611, 1965.
PR, R 2do) 2 e #AL Kbkl B’ HHE, iR SSsSet R =g, A1l
A A20%, 1991, pp.71-74.
R.Levy, A.Hanaor. Optimal Design Of Prestressed Truss. Computers & Structures Vol.43, No.4,
1992, pp.741-744.

4G, BB, o)5A, "B AEx Fo| A2 SAo) BE AT - ol 2] g AATEF
3] ShedEs] =3, 199210, pp.127-132

A utzEo] HIEA HA FASA Mo Bak A

o

, BALERR =, AT ehal, 1992

-
v =2, 1l
A, AER, 2718 S o] 8T AlCIE-UE TE=e N A Y i SSs s

7, A8d 23, 1992, pp.175-183..

Az, o]gsl, s, 15Y, A¥E, Space frame TE=2| TFFIMA, A & AF, AF2F
s8], A123] 71e4d<53], 1995.7.

A58, E TRE AT B8 d2PTREA, A7, 35, 19959, pp.78-8l.

AYR, Prolokrs] R, A2, A5Y, ALE, “7181H nAdE-S e By AJBUE F2E
of HAYY 9 H-HFAHo A A7 dIAFTI=EH, 1149, 15, Fd75BE, 1995,
pp-153-160.

P, AolE= wimE B HEhel Wk SR R IEJ-AEE Mol B pHe, fH LR RS,
Y CEARE, 1995.

S, dEt e 722 B4 9 3% xS A], V.39, N8, 19%.

AeE, “2volx ZYY Fxo F2H B4 9 AR IATESIA, A8E 2%, 199%,
pp-49-58.

Gavin, H. P., Hanson, R. D, Filisko, F. E., "Electrorheological Dampers, Part I : Analysis and
Design," Journal of Applied Mechanics, Vol. 63, No. 3, 1996, pp. 669-675.

Gavin, H. P, Hanson, R. D., Filisko, F. E., "Electrorheological Dampers, Part II : Testing and
Modeling," Journal of Applied Mechanics, Vol. 63, No. 3, 1996, pp. 676-682

Makris, N., Burton, S.A.,, Hill, D. and Jordan, M., "Analysis and Design of ER Damper for
Seismic Protection of Structures," Journal of Engineering Mechanics, Vol. 122, No. 10, 1996,

- 187 —



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

pp. 1003-1011.

Fujino, Y., Soong, T. T. and Spencer, B. F. "Structural Control: Basic Concepts and
Applications,", Proceedings of the ASCE Structures, 1996, pp. 1277-1287.

AN, R T, shtrrze] Zg54e] tee] AF7E B Aeie] o'/l = 9% =83}
AN (2 HE)71ERet e A5F A F2FTAE F2ATATA, 1997.2.

INERSLES, MR T, shirrzee] g5 tge] 7= 3 Aeie S5 MAls 99 B
SHA(SE) 71 et et A FRI SR T A T4, 1997.10.

TS, AT, sk, i, Z40) T % Ale] 7150 A7 | PR EH 2
Ho| AR A A, 2583 F2E=EF, Vol43B, 1997. pp.456-476.

A9 42, e 7= 4 2 AA, A 15-2, AT EEEE], 1997.

Housner, G. W., Bergman, L. A., Caughey, T. K., Chassiakos, A. G., Claus, R. O., Masri, S.
F., Skelton, R. E., Soong, T. T., Spencer, B. F., Yao and ]. T. P., "Structural Control: Past,
Present, and Future," Journal of engineering mechanics, 1997, pp. 897-971.

M.Yamada and B.Ishikawa,(1997), "Dynamic Response Properties of Single -Layer Latticed
Spherical Domes on Grounds With Irregular Subsurface Soil Conditions.", Proceedings,
Workshop DPRI-KU'97, Kyoto, Japan

El-Sheikh, Ahmed, "Design of space truss structures," Structural Engineering and Mechanics,
Vol.6, No.2, 1998, pp.185-200.

A3, S, AP, A, AU, A, 728 - AT 2T, 78T, 199.
A, S-S A Fo HAAA A A7 BRI tieh, HhASEY =&, 1998.
Kwon, L. B, Choi, D. H., Choi, M. Y. and Moon, H., "Real-time Health Monitoring of a
Scaled-Down Steel Truss Bridge by Passive-Quadrature 3x3 Fiber Optic Michelson Sensors,"
SPIE proceedings series, Vol. 3325, 1998. pp. 253-261.

INEEELES, HEARE, @I —, E2A S072] AAAIsE2] 7Pl dste-1E, ¥

o] WS B7Fe of9A JAAZ7R, FH 107 dEt s YAATL $5A T3], AEH)
WA A4, pp.101-110, 1998.10

Masao Saitoh, “The role of string in hybrid string structure", Engineering Structures, v.21 n.8
pp-756 ~ 769, 1999.

Kato, S., Yoshino, T., Minami, H. and Segawa, S., "Study on the Constructuion Process of

Joy

Membrane Structures Considering Visco-Elasto-Plastic Analysis," IASS Symmposium, Madrid,
Vol. I, 1999, pp.C1.95-102.

M.Yamada, C.W.Jung and B.Ishikawa (1999), "Dynamic Response Analysis of a Single-Layer
Latticed Spherical Shell Subjected to Spatially Varying Seismic Motion.", Proceedings of
Asia-Pacific Vibration Conference '99, Singapore

d- g7z W, W, Wa, Weks AR At siy, PRl 11 1L aEds AT 4
e AT, REWSEAAT 4, 1999.11

Kelly J.M., "The role of damping in seismic isolation," Earthquake Eng. Struct. Dyn. Vol.28,
1999, pp.30-20.

Kelly J.M., "The current state of base isolation in the Unite States," Proc. Second World
Conference on Structural Control, Kyoto, Japan, Vol.1, 1999, pp.1043-1052.

BhAd Q. 2Bz 26, AIZIAL 2000.

— 188 —



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

AT, 58, [SR7IM AT =4 718 FEA = xS, Al124d Al4E, 2000.
12, , pp.134-148.

Ikuo Tatemich and Mamoru Kawaguchi, A New Approach to Seismic Isolation: Possible
Application in Space Structures, International Journal of Space Structure, Vol.15, No.2, 2000,
pp.145-154.

Hassan A. Moghaddam, Seismic Behavior of Space Structures, International Journal of Space
Structure, Vol.15, No.2, 2000, pp.119-135.

"Guideline for Numerical Analysis of Spatial Structures", HAFHLEE, 2001

T2 WRIAAISE A o, dEA%3}HE], 2001

Jetthetar, “wle Z2ohezt FEEe] AA 71 B 724 As 540

-

I3
pil

r_l

A7, a7l 54

Astistal, “mlE 2lEgt TR=] A 7Y B 72 As 54 A% A - el 7=
BTG B sl ARt A7, FerleR SAATNLA] ArEIIA, 2001.10.
Foista, ) 2oE3t TR AA 7Y 8 T2 AE A A% A - dieit 7E2E9
A As 540 A A7, AprlEF SAATNLARIATEILA, 2001.10.

THAFAE A2, W) 2 e3t FE=e] AA 7Y B 724 7E SA6 A Aty

7 5} EAATFINIAE AFR314, 2001.10.

714, ol s, “Hy skl o3t T2= Mg &A1l Y7, A=AREe =5, A5 Al
3, pp.21 " 29, 2001. 2
FAY, 255, FFE ALY EE o] &F B F2EY oA A LA, dxT2E 5]
=3, Al4d, A%, 2001, pp.97-106.
TR 5, B3 5o $HASH QAR A3 7|24 AT, BESSPA(LAE)7Iedse) o9l =,
2002
DR, THEERE, 538, ASpan OFATES] ARA SHASS] A AAANH 4, 7=
38t =%F Vol48B, 23-36, 2002.
TR — “HEATENY RIS B WA el B RNLE BByl T3 B, BUIARTR AL
KEBE, MR G S, 2002
olz, WY, 454, AU, “TEE e iksE AolE % MR H¥ A7, =A31E5tE]
AR =23, I=AXETE], 2004, pp.469-476
Connelly R. Generic global rigidity. Disc Comput Geom 2005;33(4):549-3.
A%, Roschke PN, Lin P.Y,, “MR #4]7]¢} FPSE 0|3 dte|He|= A o] 3= o],”
A AEs] =23, =AXIEES], 2005.
Architectural Institute of Japan, "Dynamic Behavior and Seismic Design of Spatial Structure",
Maruzen, 2006.
A5, ARy, UEt A5Ee] FHE ARAT 547, AT 2SS A =)L AsY, 15,
2008, pp.5-12.
A3, AR, AT oA TEEe] AT g mE ANSHEAN e A7 =3t
TZ83] =73, A8, A6z, 2008 84, pp.59-66.
O. Yoshida and S.J. Dyke, Seismic control of a nonlinear benchmark building using smart
dampers, Journal of Engineering Mechanics, ASCE, 130(4), pp. 386-392, 2004.
WA, HHA, “AIAS Oy Al AeFE, SEriets] stedns] |, A5d A1E, pp.227

- 189 —



63.

231, 2008.
14, BRY, AFY, AR E2oly] PEE

9, 23, pp. 73-84, 2008.

- 190 —



_?—
co] HuXe SEIEFAA AP IELSAT7 A ] AT gy
col BaA 8-S IRSE dos BtEA SENERA A ALY AT
Aaple grefoF gy
CE7bE e VAl Bad E2 ueder My T FstolM=

ol U gyt

- 191 -




