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2012

//20—07\ HIGEH
1) wid (copis) e
*'}%%;’P","gl" (EOKID) rERRERE,

B OB LR R ISHE
MRISTURIETE, WE2E(EM.5E)
<34

& ';ﬂﬂimﬁﬁ
EMERERPY

WY AR, THE,
B

BETRERFR ;
EEAMANRE | gpmmmempeEn

2 BMe gAY

T3 B RS EE S LIRS < IR ER - 1F Ryint €

i~ BT IR H AR AR GE AR © IR i

B FEB T I S S RS it » P i P B

% FEME IR E 2 (Carbon Offsets ) Bz Sk -

PR e B PR BB R, » B B %

HEEFHER (RIEHREA RN ) SamthfIngse st -

B UNFCCC 55 21 X fif Bl & sk L 2015 4 11

H 30 HTEEBIEM AR ER » Ers "R R R #

(UNFCCC, 2015) ZHER#aREH % » AR

JIRI R BRI = RS =T 1773 - EDER: 195 fE 2Bl

SRR SR BOR R E N - BEERI 2R

WAL 2 N - WEKFTA R LA BOTR 2T

HZ 2 MR AR - " AR MBEHE  (UNFCCC,

2015) JRERAVELBEATT -

1. P57T 2100 4F-qif » PR 2 BRI AR 75 B AT T3 0y
HItHELER I 2 B2 N Py EE H A R e
ELSEZA -

2.55K 2020 M af BB H AR - F B AEWE - U
# INDC (BIRTFEIHE EER) Bk st
NDC (BIZxRH FHK) #HIEST » 55 - RS
RERIE AP AR -

3. 2B BIHEBUI NGB AIR =R - 75~k
fEHAC KRR EIREELR B SRR = S RE L -

4.2020 5 + CHZEBIZ SR A 1000 {5 ITTHYR M
EE o ARRUEREE BRI E AR E WIRET - 2025
FEEANESHE -

5. Z B KRR BEEES ZEEL - HAG R Ryl
A AT A B AT B B K -

BIPRHik E MR E AR &

it S BIRE E F B REAL 5 I RAEEIR ST~ B
R RS - R AR R BIARER & (BSI) ~ fikfS 5T (Carbon
Trust) FIEEEIEREE ~ BB RN HEE (Department for
Environment, Food and Rural Affairs, Defra) & s {fift
PAS 2050 : 2008 (BSI,2008 ) p& it FH AR 765 A= i s AU 22
SRASHEGEAL T (Specification for the assessment of the
life cycle green house gas emissions of goods and services )
o PAS 2050 HY E 7 J&§ it 23 BH ] B A5 AL #E (Publicly
Available Specification ) » = 5l [£] 57 #22 1 B J5R] RS A2 #E ]
ATROREITIEAZAE » S8 AR A LR @
AR EAMER T BB RATAE SIS - JERFE ARy
IEAAYSRE R 2R RE (BS) A FRSES1%07 - 20
TERR PR E R FF A AR B - T IR AR E D AR SR HE 1
HRDLT - SEEIEHERG &R 2011 4F 10 Hip 250k e
PR HE R 2 (1SO 14067 (DIS) » #EH PAS 2050 :
2011 (BSI, 2011) » F Ry IR AE @ AT - BRI
BEATHER R R 22 FLE KA B 2B AR -

PAS 2050 Yy P2 B 8L B HE IR B e B A% 1 FLkf
AR DIARHEALRY 51 » T R e RIS i 2B I R =2
RASHHICERI PSRRI - AR 2 SRR A sl R
FERASHRCESE b - EHBIREA A IO E ~ SRIEAIZE
FESTIE ~ IR BLER 2815 + 2 AR RS RAY AT (5
Fen] bt o H B IR 7E i ik i B A B R o
SE + FEHIZ PAS 2050 ] » 3485 [ Ry B RRAEHERH
AR E E A R MEEHE 1S0 14067 L EELS -

% 1 PAS 2050 #& B 4% %21 7

HEBAS
R APTA & S LR
IPCC ﬁﬁ' 5’]1&‘%?%%& ’ @% : Coz, CH41 Nzo,
3% % | HFCs, PFCs, SF,, HFEs, CFCs, HCECs, PFPE, 4
ey Rtk da &) 2 aibdm A
Cradle to Grave (#% % =35 % ) & Cradle to Gate

(#HEEKRM)
. ' é\‘E]_g 3 = Bl ;,'@
31 AR ;22%1)4040 1SO 14044 ( 4 4r 8 87 3F 45 & 8]

5 K [ 1S0 14064 (B % AL HEA SR )

b | AR AR KX (4ot 1SO 14025 3R 35 4%
BARE K Z A SRR )
R EE R R G = EFeoe g (BUAE - #eRE
SBC R | MREER o BEAR BFME) x B GGRHR (£
EEZ R E PR E)
R ISO 14044 - 6,4 ¢ BF M)~ HIE 4
EI Tk | ATAREE AR R RN . — &K
BRI -~ AHOR

30

\Vol. 44, No. 3 June 2017 £A/KF] ZEPY+PYs: 25 =1



&R L i

PEAh - BIBAZHERH A (1SO) B E = R BEHEIGET
I HI R FH 1SO 14064-1 (1SO, 2006) & #H A AL LA
A B HEE 1SO 14040 L anEIRFAS A 1ISO 14044 FE
o B IS AR sl T == SR B R - SR 2R 1SO 14067 &
mmfi R B KA o FEFDRHARANE = R A E B G - E
TR A ] e e EAHBA (L R - ER L L B IR S ik
JEPMEA - R R ST iR B -

E Hij 1SO 14067 7 /i fitk & i & {1 B i 5 o 22 5K B
851 (Greenhouse gases Carbon footprint of products
- Requirements and guidelines for quantification and
communication) - EL/A 2013 4 5 H IE R A5 Ry BB £
fiif #1 # 1SO/TS14067 : 2013 (1SO, 2013) 5 FAHIEN 2
1ISO14067 F3#E » JEFAA (2017) A - I TREEAD
28 TN 56 S ik o i A et i o S B RE R Y - {HL1SO
14067 WA - HIDIENYS PAS 2050 EiE iR S -

e TR | ERERIMRAI (PCR)

1 [ ] ) 28 S [0 1 72 ) 3 R B s
% GEDnet 83 JJHY HAZ » o & X B H EPD (BREE
FESHE ) R - B LR BRI RS A R S R
International EPD® System - H FI{E{EE S BRINYEE = JHER
BESE 3L - DIRIERRE G — B ERE GRS
B0y PCR HE1T A i d B HAREAS ~ 328 AR
FERY EPD - IR AR H DI H A BRI R R E BN TR
ThHIERGE » ik e R B E AR SR ESERE I A ~ Y
JTIHEFE -

A G2 o3 AR 4G 3 B R i85 1 PCR #% 2
5L 2 i U E W % B /S (The Swedish Transport
Administration) A 2014 4£ 2 H 28 H #% kB F% EPDs
Foifft I 2 & A g~ 38 KO % PCR (PRODUCT
GROUP: UN CPC 53211 HIGHWAYS (EXCEPT
ELEVATED HIGHWAYS), STREETS AND ROADS)
e tER] - A MR BT IRREAIE
&~ WA - BALREE - RPUES - BETEA - 5
FCJRHI ~ Sl R e B B oK ~ BRI A T E
A BEENESZEMME - KA PCREWE 12 i - K
g PCR E S AR « AR — FEHEE — 4 H4
IS S E FORIBEER G (S ) FEEL ~ fi TR
B BEE RSB TH IR ARE - BHER
RS B TREHRBRIE B - FUHEBRA S FH et -

HR Ry AFI RT NIER LA R K LCA Bhg=
J* 2013 4 12 F 20 H # B EPDs & #f 1E 2028 & 46
R E4EE PCR (PRODUCT GROUP: UN CPC 53221
BRIDGES AND ELEVATED HIGHWAYS) » H #ij kB
rERR A R - AR S ¢ HERT - A
EF  UIRERNIES - WA - B REE - R
G~ R SRR A - BRI R IR E E K
BIRAEMESEAS « BEENE S AR - KPCRE
5 12 i - AAER PCR EEBLR - AR —F (2%
AR AR ) » oA el SR R B i 2% PCR AHIA]

B M ERIERIARA (CFP-PCR)
TTEPEBR (R A 2014 4F 5 H 30 H %t FL R 3

— EEE ~ B - SRS = TR iR R B

AIELA] (PCR) « WA E FR S BB a < BB
iy 2 PO SR ] o[RS EI AP B ~ it A e o B B B

B B — R s - AR 2 AR B R A R

FIEAE » DME R R E S 3 — BB ~ Bl ~ fBRsE

THREEH R E R 5 - H P iEsR kb8 TR (Tunnel

Infrastructure ) CFP-PCR %€ & TE 2314 44 1 B 3 Y i

BRI RATT

LR THE  REREENZERTE - BEKE -
S T R A~ MRS AR DL R & A R S A A Y
F&ER o DIRE Ryt it & B RY s HL Bt e » ARSI I
S LA R+ ST e R L D RE i A HE ~ B
L AEL SR i« A DIRE AL E B R A E -
RIE BB B (R SR G b B JH At 06 SR
el » USRS 50 2 BT -

2. P38 TA2 « JREAFEEA 2 B5E TR BEAK -
FREE ~ AT~ KU B PEE SR R AR E KA - DIRE Ry
FEOL R E T R Y E S - PR R
DL AL SR L DIRE AT R L BR T - R BH B I A
BT s - AREESLAIDIRE AL E R R A -
[HITE o B AR (/B ase fi B A 04 B2 B
Bt )+ DARRAR 50 F- 2 B -

MERHE TR

AREGIZ TAENE > W SORME R R &
HIBERENT ~ ARG T AR TREMIE SR R LRI R
fii ~ RS TR L s SRS ~ &5~ AR
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TR SR M L R - SRR E IR MR A R
EHEAGRER - RGeS L B AR R S 3 - H3E
iz TAFRIZEEBRANE

1 TREMAERE a2 R HE R AL « BT A TR
e RHE ~ TR T R T2 B AR IR AR 2
IR -

2. PR AR R B i A~ AR R AR AT
Firfl i B (RPPRE ~ BB ~ s R S5 ) ik
HE TR Bl 9008 R A A R R S i IS B i 2
PRERRAE A - A R AR o R ARIE S 1SO/TS
14067 ~ PAS 2050 SeER{RZHIG] < Tl " 72 it Bk 55
WEBRETETES | ) FTERZH R~ HH - Eig - &
Y~ KB RRE - ROREERE - A B DU
it TR [E < SMNRHAR B AR A TR AR -

3ETH LA & « AR B R PR AL R
FTRAR TR R -

4. FERE TR ME b R AR A ¢ B A AR TR Sth R [ Y 2 Tl
WERM L -

5. R HF R FEAd BRI R R« ARG B SRR E K
L RSB A I T RE R R MR A - A
TR S b B AR  ReRE SRR T i B iR
HRICE AP B - DL SR B THER -

i

. TR B
N ﬁrT\Eﬂgﬂﬂmmmmm;H

-

so———— ERNRE S SR avae £

I.
| £

B 3 6T BAT0 R R

et E AT

LI BIG T SR R i SR B ] R b T B
HERRCRBLFR PR A B FRE 5 Se B A ams B FREE
oy BEHIFEYIRIPIERTEMR » 3l - 5865 - B RS
BB L BRPEIBCR © BEAb R f@FHEERERACRME - IR
DIAFACSRBOR AR o MRELIEI > RSBk (R
2 e RURSEA AN -

o HEGRBERIE
HERBOE SR TR LT 5 1 ¢
1. fHERGRC S A T R A TS LA S B PRE -
2. MORB N E B ERG TR S 2 EE S S B PREK -
3 A BN A S R B R BE R AT RS 2 A av i
SEREL -
4. BIASME T TEIIE R -
5. B NSTRA T8 FERPRE -

o TREGERFI

FHAMHFEZEAUIE H rIRe S B PR RS > AGTEZ
HEPRBCE PR FYIR AT TEmE - At - BEH
G~ AamEIR A TR Bl SRR B R -

SEZ RERRETEE
ARZEIFHE 2 = R AR — A
5 IPCC 2007 4 55 MY R G¥Ah e &5 AR 91 Fi A T 2 R
B AUEE - &R (CO,)~ FLE (CH,) ~ AfLEE4A
(N,O) ~ EHIEY) (HFCs) ~ ity (PFCs)
AR (SF,) RERERTHMERCWES -

%l \Jl.i%ﬁ
DITAR A el & » i e pha TR AR I %
FUBHEE T

o IRF[HESA

R R 5 Bt A e s ot e S B B i
fieE -+ Ak 4 s e

fia TSGR B — BREEIMZ2E AL TR =)
a2 B R K - DU TR T H Bk T.H Ry
Al o (HARZPITEERA SR TAE = HEAERE - HEFEIERE < HHR
B DIHEM TG R R E - S EE R B Al
e R R BIRR BB B ~ AT A SR
EIC R EHRRR - BRSNS R S HERR S A
B AT R -

hET E2iEREEY

==
B (EAFER) HE38 cursuins)
| i 3738 GEsEm) -
T HARS ) BHR E T
HREE S

4 R EERTER
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o i TARIEIE B HIFHE 5

ARGt A LU TSR B - @ Dt
BBSUUE -

R o Tt S E R IS v Sen I E DR AT AP
iy s L TARERS R 2. i TAEEE -

TR EREEARE TR TEETRERAY
ko BEBIRC BOE A S Z PR - AT R E st y)
HEGE SR EAYIAGHR - EEE AR PCR
RIETEE L EOR o i TE A E R EARATRES
BT T KRS N -

HEREETE AN

b e BG T E DAHE R BOEET T - RSB SRR E
RANEEN S » LG E EALR E RASHEAEER R
B FERLUTHEGZ I = Ry Bk (L7EEs (GWP)
fifgz Gata » LI SAdbikE & (COe) R -

HE R (COe) = T IHEIRE | x (T =R
PRI RRAREL 1] x Z=BRIRALTESS i)

Horp s i RiRENREEE ; | IR R R

GWP B IPCC 2007 28 PYREFAt s f T

HEREZ ET HE(D

M EASRYE Y

AN AR R T R RS T A B A
il 5 B BRI A TR BRAE B R » il
et H BANS SRt - R Bl ey T TR TR B Bl S
ARSI TE R LEE BB L - AR IR AR
AP BE o BITR] DU e ~ BB Tk R AR HE A B
AR -

A

RIEAGT SRR R - SefT R E AT R & TIH
BN, £ SRR T RO - DU LR
IIHTHER R TR 2B BRI . BRHER R B ik
E - A BHBININMS BT R - SEEtHRER - L
B s IR R AL Simapro iTidifG < B EORHE - 1T
[IA TR PER PRELZ 205 [H - BIATREIR (R B
FIERORZ 2 R R BV EORHER » ST e iR 1 B B A E
B AR B REL -

MR — CLIBRIE

ARTIRBER T » HTIFEE SE 476 16 - IR
B T0E (3R TR i T I8 R DI R HE T
ZAGENBIEKT 181 TE » AR B B HE R A K
i AlEORIREERR S TREADEL TIER) 166 TH » FEk
SR TR R - SRLAE B E Z IRBE R B - P& L
TEHE RIS - #15 E R GR By 153,769 TCOLe
SR CEHEE SRS ST ARPE R
T » HFG B AR R TARMR TIERER T2 85.4% » 2icHE
FAG S TRHER Mabe U= Ry 180,038 TCOLe ©

DL HEAL SO AR TAZA R/ IS S -
AT TR E 2 E R A - RIS A SR T 52
Fit 2012.05 " 2 i e A% Bl R s R A A U 0T BLAR A
SIS ) R - A RE AR R U AR
Woel » REECEBAAE TRERUSAEE A - Hoe T
P E . HEHEREA SR TREHE R 16% » HHELHER
AL TRE & HERRHE R Ry 214,331 TCOe © ATFTA [ FH
BCEESTRR » B SEE RS B B TR A R R A
il IS B i 14% HEARS - FIAERE 2228 di B I Mamne sk
KT Ry 244,338 TCO,e » FIHHEIRAZEERE 5 AT -

NS IH(Z0RIR4T6H FERERRRNZ
NEEFTHEET THI181ER 166
BIBHNZIH295H HEHBLENING

B63HZ N

B St
153,769 TonCOze 771

mTE =i\ 214,331
16% TonCO:e

80,038 TonCO:ze FTER2
FE2EBE O\ wusrreE
ERENE GHTRR14
44,338 TonCO:e

5 ClARmzdefb=tHiAZE

R — C2 R

AR AR F 2 R B%3E AR - H T/F5E H &% 900 i)
TH - HTIBREREE T3E (R TR T THEERERR
FHE TIER 2 GBI EIEHT 200 BRIE - 48 B P B HE R
TREQEORHEE h = WIS oRIRHE PR B CAE AR LI
#7275 Y8 - FER B TAREAORE - SRDUH e iR £R
0 R R LIERPEEIAE - M1 B E Ry
127,621 TCOe - SoFHMR TR THE SHLLY] - SHEE
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HIRH RS T3 - H TGS EK Ry TR R TIEHE
ATz 84.1% » ZRHEEAGTE RIS D 2 REIRHE R Ry
151,800 TCO,e °

DA HEAS SR R A TR MRS A I DA 5 -
A HE TR Eo R HE G HEAY, - RIS A @ B i o
Fifr 2012.05 " A2 3 5 i AR HFAR S Ak AR XA 1T B
ST ISR ) R o BB AR TR
TR » KR LS BAE T AR KSR & 2 A - Hofta T
#E . HEHEEAEE TARPERE . 16% » HHILHER
A T HE 7 MR A Fy 180,700 TCOe » ZNFE5 |
BCHASOER - B S R RS B Bt Tt R A i =AY
Tl TS B2 14% HEq - RIARE 24 dmi B2 MERbHE R
FHI Ry 206,000 TCO,e » I EVRALHERE 6 A -

EN S T E(EHNE)843R S
0I5 68 TR T TIH3008E e
B IEHN 2 TH5925 TRMNIRO2TSR

.//— k.

7" ZersEZ. W
BB S e
127,620 TonCO:e % =\

FMIE
[ mummE
180,700
TonCO:ze

6 C2AZtmz bt A4z

BEEHSERRA
(= e

TR G AR TAE R AGTHEMITR L 2T
TETAR IR SC FR7R e T B R T SR s R e B PR B
AR - EEEREHERFE%R - HhBEEAE
TR EAL 5 JHHEERA f R R G AL (Bt TR
Al SEFTRIERL - DU & B T R G A
FF o nlRERERNE - TRENBUR SRR 5 R -
P E T ME A B T Z BRPE R AR 1% - BRI Ricky
HEBGR W ARG S8 A B A R K IR B < B A
1y ~ HEE fG2 5 - TS TAF - 20068 7 Frs

AERIRRE

T SRR PR e AL BT L
S » AT Sl B ERE AR B - I A A
L ZEHE -

HUBREROREE
BERRST

SBnmE LCAR:M
BR-Am prd ) y
' TR
é’ TR f/,ﬁ
...... Jﬁl
R

R 7D > 5% 0 OV = 3 O R

B 7 #EiaaE

IR B TR AR E] - AVESENE TiREh Rk
(R RO B 5 B Bt TR B B85 ) » ZH R
ERKERE THPE H ek - Woe R HEAHR B R
Vet okt o A AR A B A0 AR T Bl
B - SR A IR - W R AR A
SERRTAR - DU A T s e T S A ik
i - HE TR TR MR B AR - Dodlkkzig
T TR < i -

PR BEE

i R BRI BGE FH IEMELE  SE BM K
FHLIE - Rt AAGTEZ IR LE - DURAF G
BFERETR K » AT DTG TRk 122
TR P S IEM B RBERTRBE A - SEfTRE MRk
JEERE = AR A T B A S GEE TRETEA R
FEAR R EMA o ELR HEPRIRBOEF] Z IERENE - AGHE
AUER R BAHRR HE A RO BRI R FA0E 8 s -
ACERIAATR

ARG R R I REZ IR BURBORIR - AEAE ks
YIAA TR L R RS - DI AL TR AR R
TREERE R HAR « Eo0 BT TR R R RER TRk
JEARBLZIRE - IRIRE R Z $HEHE DU IR B <
Y% R S BRI AR R B HRAT  :
1 AGHE R ARV ER A L AR
2. ARG A B BT A R
3. BIPSEE BT A Z FREL
4. BIPERIRE 5 2 AR S BRI PR B
5. B &5 LM R R
6. BIPISMIFSESCRRZE H & TREM R R B E R 3
7. BRI SME a TR RS DR AL B L B R R
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&R L i

sBARERTES
+ARELS

oTEHH
siERE
12330040

SR
- RBRNERE
> RIRE

*AREAS
R [ebliniiiaed 8
+ £ ARSI

TERBHEN
FEBRE
: >
IR RELRFDAB N . s ampuan
e, N
vFrcemten  PULOASHRAR N . g
v REHATOER |
. HRRDBER >
323008 1. ]
RUATILTER
RN ERASE

8 &R HRHEAAR B R IRAZ S

RYDF R

Cl {ZEre LR HEEETHE

ClIG T H 2014 4£ 5 H Fd L - % 2016 4 i€ Fy
1k - BB 57.88 % 0 DU SHIS MBS EE L T
F~ BE AR - KR E -« R AERIRE
LA TEREA

C11% 2014 FEHEHER
C1 £ 2014 #F & 72 A4 #H 6 FI B 7,999.46 TonCO.e *
TREMRLEE R 513.94TCO,e » A RHERfE I BANZR 2 -

& 2 CLA% 2014 SF4H#Hdame A 43t &

& 4 CLA% 2014 SR 54k A 43t &

HERZE HE2 (E) | RHENE (TCOz)
S B A 2F-1 6,408 4.42
B BN 1F-1 1,836 1.27
R BF AR F 2F-2 4,376 3.02
ERBF AT 1F-2 10,027 6.92
BE AT 1,538 1.06
ClLEE#THAME 7,113 491
S AT R E 7,940 5.48
TR TAARAE 278,071 191.87
&3t 317,309 218.94

C1 #% 2014 fF-FEEFE AR B LINE Fy 333.02 TCO,e » J38
HW) AL HE MR 9.16 TCO,e » EHEHRANFE S5 -

%5 CLAE 2014 5/ 4 AAL L i B st &

" oy = | TXHEME
BERURRY BERIRE 8 | BE (TCOs)
#HK THABER | AKX | 10,781 3.79

— A E R EMREAL] ton | 5152 5.21

e
—d ey | 1O

567.85 0.16

Dt 9.16

C1 1% 2014 & & T F2 jii T 1% HE il & J 9,714.25

s H B 3B 8296 » HZv ks TR
AR WHENE (TCOse) 5E TCOe » Hri LIHEF L 82% o KR TRER
34k B 48 5 3195.28 39.94% HME ELREF - #9805 5.5% » S IEHERUR 2 HEBCE AR
Rkt LA 2559.37 31.99% A1 6 -
BT X 887.40 11.09%
il 1424.03 10.97% K6 CL#% 2014 T4 THHHCE 53 &
X 7,999.46 100.00%
\ BERUR TRHERE (TCOge) 15t
C1 1% 2014 4F & fiti T 4% B H] ks 556.26 TCO,e » Tt THHE R 7,999.46 82.35%
TAHEEE# Ry 23.34TCOe » A TEBEAE I I RLANER 3 - LA 526.44 5.42%
Ak 556.26 5.73%
%3 CL#% 2014 SR (kM 463 & WAL 23.34 0.24%
N IE B4k 47.10 0.48%
z CFA . 79% 9
BT A 142,55 25 63% m;;h 0’23 ggéf’
IR 67.56 12.15% SR _ 5.37 06%
IR A 31.49 5.66% w% B AL 333.02 3.43%
B 26.54 4.77% TAME 9,714.25 100.00%
B R 1.32 0.24%
Htbza 0.66 0.12%
A3t 556.26 100.00% C1 % 2015 E EEKE.%E %

C1 A5 2014 4 & 23 %5 g 56 FH By 47.10 TCO. » H
7K H s 0.53 TCO,e » T FHEE {5 I Fy 218.94 TCOLe » H
A E SRR 4 -

C1 5 2015 F & TAREAFHE HT Ky 50,999.50 TCO,e
i TAEAEE R s 1,876.63 TCO,e » S REA R 5
BT
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TAZE R I B R BRRAN G — AE IR N TE 9 I B

% 7 CL#% 2015 FH#H#a 5048 A 43t &

2 REER fixHEME (TCOze) [nd
Rt A 26,875.31 52.70%
BT 4R A 17,605.56 34.52%
L X 4,889.49 9.59%
Hr R 669.07 1.31%
H Al 960.06 1.88%
b3t 50,999.50 100.00%

C1 5 2015 7 & e T B EL{#H F Ky 3,308.97 TCOLe °
T e Tk EL SRRy 13.87 TCO,e » & fE ke BRI F &

% 11 C1#Z2015 5 LA Tardk B4t &

BERUR TixBERE (TCO2e) 1558

I HHE R 50,999.50 90.11%

THER 1,876.63 3.32%

A LA 3,308.97 5.85%

#ALE 13.87 0.02%

NFEEE L AE ) 67.76 0.12%

A E 126.16 0.22%

A K 0.97 0.00%

JEEY 13.68 0.02%

A B #E ik 9.70 0.02%

7 [ S AL 177.82 0.31%
TARME 56,595.04 100.00%

A 8 -
&8 C14#% 2015 FH#SLH0R 1k A 4651 &
PEERR TixBEINE (TCOze) 15tk
IE LA 1086.56 32.84%
A8 1051.06 31.76%
BEME 673.26 20.35%
72 A% HA 335.58 10.14%
s 88.09 2.66%
AR 74.41 2.25%
A3t 3308.97 100.00%

C1 5 2015 4 5 23 75 3 i {5 FH %y 67.76 TCOe » H
7K{H Ky 0.97 TCO,e » TR Ry 126.16 TCOe » A

BAE SRR -
& 9 C14%2015 %) #5048 M 43tk
HERE FEEE (E) | IxBEME (T1C0oz)
ERBEHE N E 2,402 1.59
TP -1 52,440 34.61
TP -2 15,000 9.90
Cl2ERTHNET 34,957 23.07
S RN ERE 12,172 8.03
WE G IARRAE 74,173 48.95
o3t 191,144 126.16
C1 A% 2015 4 J& B = ) K fb #E b 3% Hi ky 23.38

TCO.e » A& =4k 10 -

% 10 CL#4% 2015 SFjig 40 ZAL k4t &

N o - TixHEfE
BEREER BEMIER B | #®E (TCO )
i THABRMLER |AX| 3039 | 9.70

—fR A EREEM AL | ton | 26.41 13.34
JiEE ]

— Ak i A B Tk‘r): 145278 | 034

IF 23.38

C1 % 2015 £F & T2 i T 1K #F it & & 56,594.04

TCO,e *

Hoob ToRME A 5 Fb i 909 » Hi2

KR8 E A

B R - #EETHI 9% - A IEHEIRIR 2 HECE AT

a1l -

C11%2016 FEHAERER
C1 5 2016 % TR RHEE T Fy 51,281.25 TCO.e
i TR AR ER by 922.37 TCO,e » R HEA AL AE 150 I &
A1 12 -
%k 12 C14% 2016 SFHH#HARME 48T %

2 RIAER TixBERE (TCOze ) (<19
mEt 32782.45 63.93%
LAY B 4R A 12670.48 24.71%
T8 4 3967.57 7.74%
g+ 1072.77 2.09%
Hie 787.98 1.54%
o3t 51281.25 100.00%

C1 £ 2016 - B it TB% B A Fy 1,731.53 TCOLe »
T LB EL S By 16.28 TCO,e » 4% T bk JEL A 1) 56 )

A5k 13 »
% 13 C14Z 2016 #F# B8 504# F 43t %k
HELER TixBEE (TCOze) (=14
1M 486.50 28.10%
ok 221.02 12.76%
BT 470.48 27.17%
Hib 553.53 31.97%
o3t 1731.53 100.00%

C1 1% 2016 - FE /A5 E 5 Ry 128.92 TCO.e » A7k
5 Ry 0.47 TCO.e » T A A Ky 210.23 TCO,e » L
B ERANER 14 -

% 14 C14%Z 2016 48 T #51E A 43t &

HERE EES (E) |kBENE (TCO)

TR -1 33000 21.45

THEEHFRE -1 1370 0.89

THEEF R E -2 99 0.06
TP -2 153080 99.50
THEEEAE 842 0.55
Cl42 Ekzi:f_%%ﬁ)’r 48569 31.57
S A ERE 17845 11.60
R B IR E 68626.10 44,61
o3 323431.10 210.23
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C1 1% 2016 4F & J55 3 ¥y I b 3 5% 8k 26.22 %18 C24% 2013 “F4H#H A58 A %t &

TCO.e » AT A 15 - HEES) TRBEE (TCOz.) 16H
Rt 3 1,320.49 74.72%

# 15 CL1 4% 2016 F /it £ ih ZAL L e =t & KR 131.13 7.42%

EFW;@EBU }QFMIEE %EZ %l% ()EFCOQ(;ES %‘%éﬁ]%‘ 9066 513%
#H IABLEL AKX | 31152 11.12 BRALAT B R A 71.47 4.04%

— Ak EREMEA | ton | 2016 | 1472 fi\f@ 30.07 17%
B2l . &3 1,767.33 100.00%
e I T(?T? 1603.70| 0.38 -

3t 26.22 C2 1% 2013 - frs T #8% EL 55 1 Ry 218.08TCO,e - 1Mt

C1#Z 2016 & & T £ K Ttk HE it &= Fy 54,348.36
TCO,e » H A TRHsE A (5 B % 94% - H X R HLAEH
LTy - ARG 5% - S TEHERUR BT
7% 16+ B 5 LER Tk 3.87% ¢ A12% 17 AR -

%16 C14Z 2016 4 LA Lot Pk B 43t &

BETUR TixBEINE (TCOze) (s d
ToEHE A 51,281.25 94.36%
ToRHER 922.37 1.70%
#E1E A 1,762.61 3.24%
ALy 16.28 0.03%

AN E BLAE R 128.92 0.24%

A& 210.23 0.39%

ES 0.47 0.00%

JEEW 15.10 0.03%

A B AL F ik B 11.12 0.02%

R AL 0.00 0.00%
TARME 54,348.36 100.00%

% 17 C1 4% 2016 4 — 4 4k Ah th 7 &

—REIE —iREURIRBENE —REURIGLL
BERUR (ton COge ) (%)
#ELAE ) 1762.61 3.24
NFEIE R 128.92 0.24
KE 210.70 0.39
Mg 2102.23 3.87

C2 iZre LhSEx ik EEtHE

C2 ¥ iE B H 2013 £ 7 H b L » % 2016 4 JEE Fy
1k ERSHERER 42.97 % > DUFSET S HEE S T
B~ B E - A8 - /K HE ~ BEREY) BAERARNE
LT TEREA -

C21Z 2013 FEHERER

C2 5 2013 - & TRE A FHi HI By 1,767.33 TonCO,e
» TREMESER Ry 249.83TCO,e » AT 5 F &
A17% 18 °

THEHEHTR 15.68TCO.e » IR EARIBE I BANER 19 -

% 19 C2 4% 2013 ‘FA% B8 54E A 43t &

HEEARR TixBEINE (TCO2e) &Lt

H bz 2.78 1.27%

B By R AR AR AR 9.97 457%

i 11.48 5.26%
HHR 4 24.60 11.28%
BB RA 83.13 38.12%
¥E M 86.13 39.49%
o3t 218.08 100.00%

C2 15 2013 - B A 75 5 i {5 FH Fy 41.47 TCO » H
7K s 0.01 TCO.e » [T FEE 8 FH B 33.85 TCOe * H
EAE R 20 -

%20 C24% 2013 M AR MM 43Tk

HERZE FEE (E) | KBENE (T1C0%)

BN ERE 33,312 22.99

ko IREME 1,922 1.33

oA EHE 2,993 2.07

Bk TR E 2,727 1.88

i AT 4,865 3.36

U9 v TR EE BRI E 3,236 2.23

&3 33.85

C2 f%E 2013 4F A A LRKIE Fy 9.92 TCO,e » JBEHE
Y AL HE % B 5.22 TCO,e » SHE AN 21 -

% 21 C2 4% 2013 /it &4 RAL E ik B 43t &

. . = | TRHENE
BERURRA! BEIUIRE S5 | HE (TCOe )

HH# THABLE®R | AX|6770 | 216
—fx Ak E R EMAEAL | ton | 5.88 2.97

— R AR R ER Tk‘r’g 32357| 0.09

et 5.22

20

C2 % 2013 & & T 2 jii T 1% #E il & J 2,341.39
TCO,e » Horr oMl F L LEiE i 75% » Hk Tk E
B ELREF - #9515 10% » SIEHHOR Z HERERE a0
22
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TAZHE R BB R AR RN — VAR 94 N IR 2 R L)

% 22 C2#% 2013 LA T4 & St &

BETUIR TixBEINE (TCO2e) &Lt
THHE R 1,767.33 75.48%
THEHR 249.83 10.67%
#e L1k A 218.08 9.31%
#ELE 15.68 0.67%

N FEIE ALAE A 41.47 1.77%

AE 33.85 1.45%

N 0.01 0.00%

JEEW 3.06 0.13%

A B AL ik B 2.16 0.09%

A Y| 9.92 0.42%
TARME 2,341.39 100.00%

C21E 2014 FEHEER

C2 15 2014 & TAEMHRHEE FH Fy 26,972.16 TCO.€
i TAZ A EE R F 1,103.65 TCO,e » A AEA R I 5
AN 23 -

% 23 C2 4% 2014 S+ mE A 4t &

2 RERR TixHEME (TCOze ) (<19
R LA 17,836.09 66.13%
it % 4,678.69 17.35%
L KR 892.65 3.31%
SRk 4 694.44 2.57%
Bh S AF 1 46 7 644.96 2.39%
Hi 2 521.51 1.93%
RAFE 278.25 1.03%
Hie 1424.03 5.29%
A3 26,972.16 100.00%

C2 f5 2014 4 5 Jii T 4% HL {5 F Fs 2,290.55TCO.¢
Tt A% ELSER sy 23.04TCO,e » 43Rk ELRE I FH 40
24 -

%k 24 C2 4% 2014 SF#AFAME 45t &

HELER TixHEMEZE (TCOze ) 156
RHEE ) 6.10 0.27%
E By R AR A HA 9.75 0.43%
BT MR R 21.12 0.92%
R % 21.56 0.94%
o 47 59.37 2.59%
St 71.05 3.10%
ELRR ¥ 772.88 33.74%
THAEAERE 624.84 27.28%
B uaAERE 291.54 12.73%
dkuBiEIREAE 412.34 18.00%
&3 2,290.55 100.00%

C2 15 2014 B /A 15 i 5 F f 150.56 TCOe » H
7K {5E s 0.8 TCOLe » T B {# 5 619.73 TCO. * H
A S BAIER 25 -

%25 C24Z2014 M TA5E M &% &

HERE FEZ (E) | IxBENE (TCOz)
BHEMAERE 138,902 95.84
LoBAERE 118,320 81.64
dLuBAERE 200 0.14
LA AR E 202,920 140.01
B TR R E 9,395 6.48

mv BRI E R E 11,322 7.81
i LA E 417,106 287.80
&3 898,165 619.73

C2 1% 2014 4 J J8% 3£ ) Je b 3 3t 3% &Ry 40.50
TCO,e * FE =4k 26 -

% 26 C2 4% 2014 it F 4 RAL Lt B4t &

HhAER) HHUEE By | gE | DOOE

B IHABMLER | AKX |50,864| 16.75

— Ak EEEMREAL | ton | 45.63 | 23.05

Lyl .
5l IR, Ton | 2510 | 07
N3 40.50

C2 % 2014 4 & T-#2 fifa T B #F /it & F» 31,200.98
TCO,e » Horb TR A LLiE 88 86% » H X Ryt 2L
F ~ TREEREE - #EEHI05 13% » SIEFHBOR 2 HE
TR AR 27 -

%) 27 C24Z 2014 LA TarHe 43t &

HEMUIR TxHEME (TCOze ) f&LE
TRHE A 26,972.16 86.45%
ToRE 1,103.65 3.54%
A B4 2,290.55 7.34%
Mo LB gy 23.04 0.07%

AT IE Ak 150.56 0.48%

AE 619.73 1.99%

ES 0.80 0.00%

FEE 23.75 0.08%

A BALE ik i 16.75 0.05%

7 B g4k 0.00 0.00%
IARME 31,200.98 100.00%

C2 1% 2015 FEAEHER

C2 15 2015 & TAEMRHEE I Ky 26,972.16 TCO.e
i TAZAEE R F 4,595.61 TCO,e » S REA R 5
BN 28 -
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% 28 C2#% 2015 SF4t#tsamME A 4t &

M REB TxEHEME (TCOze ) f&LE

g A 13,762.98 39.78%

REt R4 6,515.49 18.83%

oK 7k 3 3,801.56 10.99%

Hd A 3,461.85 10.01%
kIR 2,249.82 6.50%
AR 1A KR 1,567.87 4.53%
B LAY B 46 7 1,305.99 3.77%
A4 1,011.78 2.92%
S 921.47 2.66%

o3t 34,598.80 100.00%

C2 £ 2015 4 & fit B EL {5 F %y 7,859.30 TCOLe
Tt T B ELSE R By 6.46 TCO,e » 2Tk BRI &40
%29 °

& 29 C24% 2015 “F# A5 4E &t &

PR TixBEE (TCOze) 1580

ik E 107.53 1.37%

ot Pig 45.76 0.58%

15 LA 1,723.43 21.93%

B AR 59.93 0.76%

S HIA 369.53 4.70%

Hba 2.17 0.03%
TEHHEATAE 2,197.60 27.96%
H AT R E 2,009.40 25.57%
o HiE TR AE 1,343.96 17.10%
ot 7,859.30 100.00%

C2 £ 2015 - BE 2458 i 58 F Fy 193.35 TCO.e » H
7KfEH s 0.74 TCO,e » T FHEE {5 H s 531.59 TCO.e * H
BB B S BAIER 30 -

%30 C24Z 2015 M T 5018 M %3t &

HERE FEE=S (E) | IxHERE (TCO)
WA ERNE 191,280.00 126.24
oA RE 181,920.00 120.07
SR TARENE 347,640.00 229.44
B TN E 18,811.00 12.42

HE AR E 56,602.00 37.36
A ERE | 9,182.65 6.06
o3t 805,435.65 531.59

C2 % 2015 4F Fi£ & B ¥y Ko Ak % b 3% #i By 50.37
TCOe » FTHE/7=A5R 31 »

C2 12 2015 4F & T2 fiti T 1% HE i &= Fy 47,836.21
TCO,e » HoTRHE F 5 LEEE 72% » HR ki B
B TORRES - #0405 26%  BIEHERR 2 HEEE T

3 32 » T — AR AL LA R 56.86% ©

% 32 C24Z 2015 S L4256 Lo 243t &

BERUR TXHEE (TCOze ) &Lk
THHE A 34,598.80 72.33%
THHER 4,595.61 9.61%
LA ) 7,859.30 16.43%
LBy 6.46 0.01%

NFEIEBLAE 193.35 0.40%

AE 531.59 1.11%

A 7k 0.74 0.00%

e 30.38 0.06%

ABLE L 19.99 0.04%

BRIE AL 0.00 0.00%
TAREE 47,836.21 100.00%

C21ZE 2016 FEHERR

C2 5 2016 4F 5 TAZMRHEE H Fy 40,679.17 TCOLe
i TR EER Ry 3,276.43 TCO.e » S REAFHE B

A5 33 -

% 33 C24% 2016 ‘Fat#tame A 43t &

M REER TixBEINE (TCOze) 15t
REE L 11,107.71 27.31%
AT B 46 1,964.72 4.83%
K 4.479.15 11.01%
FxiY ks 2,007.34 4.93%
M2 675.69 1.66%
bk 780.05 1.92%
i EA 13,342.99 32.80%
H1e 6,321.52 15.54%
o3t 40,679.17 100.00%

C2 1 2016 475 fia T4 5L By 11,901.26 TCO,e
T i LA LS R By 12.43 TCO,e »+ A& FEi 4% ELAE A1 F &

anzk 34 -

% 34 C24% 2016 FA% B8 %4E A 43t &

HEUER) WEHFRE (1000) {58
EER 177463 14.74%

% 31 C24% 2015 FJit Fe 4 BAL L i o=t & i 5.22 0.04%
e B 362.78 3.18%

pHER PBURE B | mE | oo Y 1498 037%
| THRARMERE | AR [62670] 19.99 e 654.33 5.44%
— iR EH A | ton | 5866 | 29.62 EARLERAE 432166 35.91%
ey S T BORAEAE 3314.94 2154%
TRERRRMER | \m |32857| 06 LT TER S 1537.58 12.77%
It 5037 X 12036.12 100.00%

Vol. 44, No. 3 June 2017 £AIKF] ZEPY+-PYyss: 25 —HH

39



TAZER R I RS R BOR RN — VAR Q4% 18 N TR B ) S R 5 4]

C2 15 2016 F /A B E I ks 173.31 TCO,e + H
7K %y 0.11 TCO,e + 1M & F Ky 381.85 TCO.e *
BB S R 35 -

% 35 C24% 2016 A T 5146 8 43t &

HEME FEEE (E) |BHENE (TCoz)
FmAERE 212,160 137.90
Bl = A Siikx 249,480 162.16
B T AR E 20,934 1361
Ky TAZR A E 64,743.1 42.08
PR A ERE 40,151.8 26.10
o3t 587,468.89 381.85

C2 1% 2016 4 & 58 2= V) S fb 3£ b % 81 Ry 70.85
TCO.e > FTHHEAFRANFE 36 °

% 36 C2#% 2016 FJit F4h AL E ik H s+t &

HEHUER) SRS B me | PADS
#H THAHLE®R |AX| 84168 | 3005
— A EREEMEAL | ton | 78.78 | 39.78

FERA — Rk T R E’T? 433297 1.02
T 70.85

C2 f% 2016 4 & T2 e T ik B i & F 56,630.27
TCO,e » HHTRHE G ELAT Ry 72% » H R Ryt ELAE
B TR - #EETHIMG 27% - S IEHEUR 2 HERE AT
Q1% 37 » M —AREHRAS LER T Ry 45.32% » A115% 38 7 ©

% 37 C2#2 2016 F L4236 Lotk & 3t &

BERUR TixHEME (TCOze) (=19
T #HE A 40,679.17 71.83%
THEEH 3,276.43 5.79%
L A4p ) 12,036.12 21.25%
A AL E By 12.43 0.02%
25 EE LA ) 173.31 0.31%
mE 381.85 0.67%
EER 0.11 0.00%
JEEW 40.80 0.07%
ABILE k& 30.05 0.05%
IR 4k 0.00 0.00%
TAEMF 56,630.27 100.00%

% 38 C2 4% 2016 F— S BMAIEAE Ly #7 &k

—iREE —REUBIKEI 2 —REURIELE
BERUR (ton CO%e) (%)
46 i 1,964.72 3.47
s+ 11,107.71 19.61
A AL AE ) 12,036.12 21.25
A5 E B 173.31 0.31
& 381.96 0.67
HE 25,663.82 45.32

% 39 BLF 40 53 HER CL AR R C2 A& 4F B & TE
HRBCIRAG LS - AR E BRI Ty T2
Fr o A EZ C2 BREARE TAEGE A A LE B 8
TR CLAEZRAR » HGESTRRGHEMREA ATE R -

% 39 CLAZ&SF I IRAL LA S B

100. 00%
90.00% —%
80. 00%

70. 00%
60. 00%
50. 00%
40. 00%
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30. 00% +§g;g
20. 00%

O RO R S O
R RO O Oe N g
v ;@"

& 40 C2 AR & FLHE#RAL oA 38

100. 00%
90. 00%
80. 00% %
70.00%
60. 00%
e =
1o s
10. 00% Y —2016
0. 00% T R S —
& B & D & %4}‘5‘_%
SR R R MR R >
ST ol
7 &
ES

ARG TR R T_ By B R AR R E
Sb  IREFEHRERTRAEITRRIM T - AR TREEREHE
B~ FF TR REHERER S - &R -

B TEERHNE

ARG EAPFEEHE TRMERE - 5 IR R B
AR AT TLLER - BR R — I R
LB IREHERIREHE il L BCR TR G e B B
EIE - WIREIIEE 2 TAEPH TRTS TR iR R
HERfE L THA o FEMIRG RS ER 41 3k 42 - CLAERR
2014 - E BT T2 - Hig THEEZ AR - T
T B AEHE T 5 C2 ARk 2013 47 3 BLHES TR I8 BR TS
LN HER T T BN R E e T~ SCORAHAT R E
HHEE -
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%41 CLAZR s TABEBILEHIT X

k44 MR E B B F ik

k42 C2AR¥fn LA o dER E Stk

_ FHNE | BRLEEE | BIEERINE
2013.07-2013.12 | 2,341.39 0.94 2,490.84
2014.01-2014.12 | 31,200.98 14.49 2,153.28
2015.01-2015.12 | 47,836.21 13.37 3,577.88
2016.01-2016.12 | 56,630.27 14.17 3,996.49
% 138,008.9 4297 3,211.75
RetEfAkfE | 180,700 100 1,807.00

FH_EZRATR - C1 5 H il B BB i R B 1 s B e
RIBEAERT - 10 C2 ARHIE P HIRHER G & - A BRI
B - EfipTa AR - B C2 BB AR it T A BT RERE TR HE
Al RF PRI B v » AN 58 LI 1A% I8 K i 2250 |
fEH AR RERER - WA TEBECH -

AIREUREHNE

Ry 1 AR TRE RS BRI A TR BRI
& DU EIERG TR 25 R DORE R R T 5 - A=
IR BH L H #E 28 2016 47 JE#5 i L XE ft F 5 Bl
eBECE » FTERSRANEK 43 Fin (REHIRIET) -

k43 AIRTRSEHENELHIFE ST R

®EOER| AR | g | BR |G

(TCOz )
é;ﬁj 33,572.28 ﬁ]ﬁ&iii 32103 | 1046
(i ;‘zf) 41,376.28 Wgﬁiz‘ 29650 | 13.95
w | s0m02s | ME R s | o
#¥ | 1542667 i?ﬁii 4250 36.30

A EHE ARG L RESEARN S R M E < iR R T
e PEBSGHTIRANZR 44 AR - HIERATHRETHER - 58 VI
IR ERT R 5 IV BUERE 1.5 15 -

_ RHEE | SEITRRERE | EiEEREINE o i ENE e e
2014.05-2014.12 | 9,714.25 5.2 1,868.13 i (2R IV) BB AR 4566.35 9.32~12.94
2015.01-2015.12 | 56,595.04 26.55 2,131.64 T (2R V) g 909.90 | 13.12-15.15
2016.01-2016.12 | 54,348.36 26.13 2,079.92 e L

e 120,657.7 57 88 2,084.62 IR (ER V) | BKEH 699.05 | 15.48~18.10
FET BB | 214,331 100 2,143.31

L E

(1) ASCHRETEZENAS Ry © ISR HEA, ~ T T
P& B T AR E R AT (S BB s SR B i pR e
HE) ~ BERIEEE AT

(2) #R#eET 2013 2 2016 R HFR =T » 5 E TR
FHRHE R 2 A5 HeA R iz 72~86% » fELE TAZHI
fEiE 82 ~ 94% + MR LAEMRL Ry B de TR AR amlEiH
KRB 5 HoAr S LU ~ e 1 R o2 ik
HERCERAEPPRIERGSZ 50% DIE » B iiREREES

(3) Bl &t CIARE - HAlERRE TR AR E 5 R
S AT A R R R Ay 5 AR DR R ~
HE - BRIATE (BHK) FEPA S ARRER IR
AR EHEETE -

(4) A TAEE I H RIS A T B3 iE - i
FIAE R 7 I TR B ZOR i - H2e$e it
FFETRRIAMEE « BB ~ TIOR8 HTRTiA A &
AT B AL B HERE AR -
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The Censtruction of Scenic: bridges over Tamsuil River, Nevy Taipeil City

= ,_,es—rg;nf and Consthuction off Crescent Bliclge) anal Starlight’ Blicge:

1 BT AR R R AR AT PR 8] SRk

R 5B REIR TAR AR e A PR B R A B ik £ 4E
BAARFn kR B AR R A TR E) A B e
FAEF kR R AR RPN A PR B LR s
B3 AE kAR AR LY A RN 3] &) 4 ese

v

EARTRRE TRA TS RE T T AL TEIRAE TS TR - T Rk gHEdtE &
ZT3tE 0 A E AR W E ST ART B A TR BT IR TG 0 AR RORARH 694k 3R
&0k&&%ﬂ%&%%ﬂitﬁé$#%§@&%*&%ﬁi%%%’ﬁ?k%&%ﬂﬁi%%*%
AR SRR PG o BEAE L E AR 100 m + 200 m v #5515 25 m & 50 m o A Em AR AR 4 ST AR o B 3Lkt
BRI 35 8 0 BB #7 A itk £ b4 %@Jih%%ﬁ%%%%% RHiE70m KEH
126 m AL T 6B aR MRS RS TR} LRBVAIRALEHN E2L - KXG AU
B EAIT BT RERBATBRIGESEY > RABERIF T FAR T EBRBGIHITRR > Ml

Ry FEBBRKRIANIAZZSF -

The construction of scenic bridges over river is an important sub-project of big-taipei golden twin city —
Tamsui River Manhatten project. There are four scenic bridges over river that are designed for pedestrians and
bikes and that provide the public with quality and casual environment. Crescent Bridge over Dahan River and

Starlight Bridge of Keelung River are the first and second scenic bridges of the project.

Crescent Bridge using unsymmetrical tied arch has two spans which is 100m and 200m respectively. The
height of arch is 25m and 50m. The bridge line is concise and flowing elegantly, a crescent-like appearance to
show beautiful curve due to the design of wider and partial open bridge deck. Starlight Bridge is a cantilever spar
cable-stay bridge with 126m single-span and 70m height across the Keelung River. The whole appearance of the

bridge exhibits a tension structure esthetic because of curving bridge alignment and variable bridge deck width.

This paper takes these two pedestrians/ bicycles bridges as examples to elaborate the planning considerations,
design-construction details and on-site execution for scenic bridge design. Furthermore, the purpose is to share

experiences with engineering field and to be used as future reference for similar projects.
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BRAVO! Nepal FLF! READY TO GO!

DOI: 10.6653/MoCICHE/2017.04403.15

BRAYVO]

Nepall FLFY RFADY e GOl

IRAEIE BT A A 6 PLNG L bbkh] 3w

Background

The story was started from a FB message from my teacher
Prof. Edward Wang, who is the vice committee chairman of
Commission of Youth Engineer. Then | realized there will be
an event (FLF, future leader forum) which would be held in
Nepal where the country | would like to visit. After sending the
application form to the host then I got the acceptation inform
and invitation when was four months before the event.

FLF Purpose and Our Responsibility

The purpose of the FLF is to encourage young engineers
whose participants from ACECC’s 14 countries (Taiwan, Japan,
Korea, USA, and etc.) ,young engineers can get together and
learn from one another, moreover the youths can use our cre-
ativity and youths’ way to make ACECC become more well and
have more continuous cooperation in the near future. | am on
the behalf of Taiwan and convener of the participants. In order
to contact more easily, therefore | used FB to create a FLF’s
fan’s club (Fig. 1), and most of participants has been contacted.

The Best Speeches

Most of participants are engineers, researchers, professor
and we have to prepare a 10 minutes presentation in the event’s
beginning. My presentation’s topic is “Working in LNG site as
a control engineer” (Fig. 2) which introduced my background
and growth from a student majored in construction management
becoming a site control engineer. It was my first time to give
speech before more than 50 foreign senior people thus | hope
the contents can be interesting which can leave deep impression
to my listener, therefore | share the features about my project
like utilizing BIM to do simulation of scaffolding for reducing
the cost or simulating the construction progress of piling with
4D, and choosing modular equipment to reduce the installation
and hoisting risk. | share my really practical experiences like
how to achieve a successful project in the construction team bg
“Cooperation”, “Information Integration”, “Communication”,
and “No Pain No Gain”. In the end, | share Taiwanese site
cultures and the site reunion which held by me.

In addiction I also learned priceless speeches from other
participants such as their “Researching Experience”, “Volunteer
to Rescue Sea Disaster House”, the “Global PPP project about
Bridge from Turkey to Europe” and etc. The most inspired
speech was presented by the chair of ACECC Prof. Osamu
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Fig. 2 Presentation: Working in LNG site as a control engineer

Kusakabe (Fig. 3) whom introduced the “Career Development
and Job Hunting Tips for graduating students and young
professionals”. He talked about all of his working, studying,
designing, practical, and living experiences in his lifetime. |
can’t understand how he can arrange his life such meaningful,
verified, hardworking and beautiful! At last, he shared his
“4” living realization philosophy. The first is “Young people
should know the future trend”. The second is “Find a mentor
who can lead your life”. The third is “Find something which
the important in your life”. The last is “Share to society what
you can contribute”. Until now, | really feel appreciated | can
join tonight’s speech, | don’t know how to live exactly before,
in the past, | used to keep working and working. Now, I know
I should take more efforts on increasing working experience, |
also find our choices are also important, and | can realize | am
able to share to our society from now on!
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Fig. 3 Presenter Ariful from ASCE and Best speech by Prof.
Osamu Kusakabe

Site Survey

The event’s agenda was around 3 days (2017/4/22 ~
2017/4/24) and really intensive, the first day we had a Site
survey to Sundarijal (Kathmandu) water treatment plant (Fig.
4), this project will supply the 510 MLB of drinking water to the
Kathmandu Valley 3 million people through 2030. Phase 1 of
the project will bring in 170 MLD by September 2017.

From the site survey we learned the importance about Ne-
pal water supply issue, and how this project team managed and
control the site’s progress, QC, HSE. Provision of safe drinking
water will address current adverse health, social, cultural, envi-
ronmental and economic impacts caused by the critical shortage
of safe drinking water. | feel familiar with site’s any conditions
because | work in site and construct the infrastructure as well,
if the project can’t be finished on time the citizens’ life will be
affected. 1 also experience the site’s management differences
from Nepal and Taiwan, this is such a good lesson to me!

Together we built, by all Future leaders

After the site survey we went to the NEA (Nepal Engi-
neer’s Association) central office (Fig. 5), the NEA engineers
prepare a good reception banquet to us. We introduced
ourselves’ background and working experience to one another
to cross boundaries, and we discussed what our future expecta-
tions would be. We conclude that our destination is to have a
platform to gather our countries’ young people continuously.
Everyone shared own ideas, we hoped this platform can share
knowledge, working experiences, interesting civil phenomenon
any involved with civil engineering.

THE A51AN CIV L ERGINEERING
CO-ORDINATING COUNCIL (aCECT)

FUTURE LEADER FORUM [FL|

220d-241h Apeil, 2017
Kathmandu, Nupal

Heu Zih Long(Oliver)
CICHE

Fig.5 Antendee’s card, NEA office, group photo
with future leaders

The 2nd day, we joined the 21TCCM and 26 PCM as
observers (Fig. 6). In the evening, we had a dinner reunion and
exchanged our well-prepared gifts. And so on, we discussed
our ideas with Prof. Edward Wong who organized the FLF.
Prof. Wong totally agreed our opinions and he encouraged us to
prepare a presentation to all representatives in tomorrow morn-
ing. Therefore, we became a team we distributed the tasks for the
presentation, someone contributed the ideas, someone integrated
the slides. The most touched part was Ariful (from Bengal), Cris
(from Philippine) and | stayed up late for making the slides, we
shared our feedbacks and try to conclude how meaningful of
this event. Ariful said he would like to share this experience to
his students and Cris also mentioned what he learned from the
seniors. Around 3 am, finally we finished the slides and enjoyed
some snacks with the soccer game to celebrate the completeness.

The last day, all FLF attendees delivered their feedbacks
to the ACECC'’s representatives, and we also gave a successful
presentation.

Ali and | were on the behalf of the FLF attendees to
present our feedbacks and future expectations (Fig. 7). About
the feedbacks, the first was what do we build, the answer is
“Networking”, we exchanged our name cards during these
days, and we can keep in touch with each other no matter
where we are through the email, facebook and apps. The

&
pordinating Committee

Mecting

Fig. 6 Joined meeting as observer
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BRAVO! Nepal FLF! READY TO GO!

Fig. 7 Sharing the stories, suggestions and review our experiences

second was what do we gather, the answer is “knowledge”, we
exchanged our opinions and kept absorbing the experiences from
the seniors. The last was what do we find, the answer is “Inspi-
ration”, we had many chances to associate with senior engineers,
they encouraged us keep thinking, trying, and doing, if we do
our best to contribute ourselves and we will gain and see the
more beautiful world. We had 3 future expectations which was
“reinforce e-community” to keep associate with internet, “have
local engineering student chapters” to understand and discuss the
local engineers’ working culture and share experiences, “create
more leaders through FLF program” to let more and more young
people join us and do our best to have a better world!

Multi-culture Experience

The Nepal culture is much different from Taiwan like
language, food, building and religions (Fig. 8), but we still have
similar culture! Let’s take a look!

The sincere language: | had a good reception from the
NEA partner from the word “Namaste”. Namaste is the way of

L =

Fig. 9 Group photos with senor Taiwan engineers and All Npal FF

greeting in Nepal, the word is said with palms of the hands held
together, with fingers pointing up and touching the chin and
with a slight bow. And you can see people smile sincerely with
Namaste in Nepal.

The special food: The Nepalese usually eats the masala,
before | visited Nepal, | thought Nepalese only eats curry, but
actually curry is only a kind of masala which hot and spicy,
lots of Nepalese masala dishes are very mild and use yogurt or
cream. We also tried the food called momo which similar the
Taiwanese steamed dumpling.

The amazing tour: The NEA partners also arranged some
famous tourism spots for us like Bauddhanath, Swayambhunath,
Kathmandu and Bhaktapur Durbar Square.

Conclusion

I really cherish the friendships we get through FLF (Fig.
9), also the new partners from Taiwan as experts from different
background. Most of all, | get priceless experiences from this
event, and | learn how to communicate and connect people with
a variety of ways.

During this event, | get so many encouragements from my
partners and senior engineers, | still remember after our presenta-
tion that one of Japan engineers who told me that our results are
better than his expectations even more than 100 times, and he
said he is really happy to know young people have the passion
to make our future become better! Last but not the last, | want to
thank NEA local friends who treating us like the families, and a
million thanks will be never enough for me to thank NCCES and
CICHE hold this event to us! Bravo! Nepal FLF!

AR
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