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ABSTRACT
Keywords: concrete technology, innovative devel opment, strategy, SWOT

1. Background

Concrete material is the most commonly used engineering material for the
infrastructure of Taiwan. Beginning from 1970s, the domestic construction
industries started to introduce the foreign technology into Taiwan market to fulfill
the demanding of domestic construction. Together with the joint efforts from sectors
of domestic industry, government and academics, there exhibits a significant
progress in the areas of theory of mixture proportions, mechanical properties,
durability characteristics, chemical admixture, quality of concrete production,
cement, application concepts of cementitious pozzolanic materials, etc. As such,
the domestic concrete technology has matched the international level.

Recently, due to the rapid international progress of concrete technology and the
emphasis on the sustainability development, the topic of how to effectively apply the
limited resource becomes a very fundamental issue to enhance our global
competition capability. Therefore, through the collection of domestic and global
information on the progress of concrete technology and current status of industry,
and the combination of recommendations from sectors of domestic industry,
government and academics, the purpose of this research ams at proposing a
summary strategy analysis on the domestic concrete technology and innovative
development projects of Taiwan.

2. Methodology and Process

This study collected the domestic and international data on the progress of
concrete technology and current industry status, referred to the way of management
of oversea innovative development and measurements of implementation, applied
the approaches of questionnaire survey, physical interview and expert’s seminar, etc.,
completely adopted the propositions from sectors of domestic industry, government
and academics, and carried out the SWOT matrix analysis. Finally, a summary
strategy analysis on the domestic concrete technology and innovative development
projects of Taiwan is proposed.
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3.

Xii

Important Discoveries

According to the analysis of various collective data, results from questionnaire
survey and interview and SWOT analysis, the domestic problems on the concrete
technology and industry development generally consist of the following issues: the
prospect on the technology consolidation is ambiguous, the performance of
technology reorganization is vague, the reserved industrial manpower is deficient,
the stream flow for technology information is immobile, the information on
industrial supply and demand is obscure, the social image of industry is poor, etc.

Major Recommendations

By focusing on the above-mentioned problems, the study proposes the following
strategies on the measurements to promote the research of domestic concrete
technology and innovative development (including quality improvement), and on
the planning to boost the benefits of domestic concrete industries: establish a
prospect of the technology development, implant a platform of technology
agglomeration, emphasize on functions of education and training, enforce a smooth
stream flow of technology information, assembly a dependable information data
bank of industrial supply and demand chain, improve a social image of industry to a
respectable impression, etc.
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oAl R s R R R R o AR REETRAL

2ZPFEGRR > 2 R EFINRAEAEF R AFMEET(FT A 3D

(=) % M 3F #5251 = 3 (European Ready Mixed Concrete Organization,
ERMCO)[4]
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B AR Y w24 B E’l(x SR A H 2 S 50 H e
T ®) 1967 £ X 2 ARFBLZ > FRERME G 1000-KE & ATIpR L
2006 # > FHTFRR R BB EZRTI FF A MY ) pEE
DK ST R 2 0t AT 65% (3112006 & e Bk A AR LT @

~

S
T

rFEeEs HY gtk R - Fe R Aa F#Fl) VIR AR s 2 29%\;};’3@(}’4" %
g(EFCA) B ¢ (UEPG) ~ 5k % 14 ¢ (CEMBUREAU) S #5 % *»
B R 2 AR P RE 1 R Bl R BRE R EFE A ERERL

o

W REE S IR AR L F R
(1) "kirAgmp (TheCement Sustainability Initiative, CSI)[5]

KR ACKETERE A 1099 £ 2 o d 2 R 18 BokiR HEFered > AR A
FHEERLR 2 h e 230 40% 0 2 kiR A 18 BRI Wi - 2
Pt 2 B AF KR EFFHEFAAGFR L BB 20 P AFHFEY 4 @
& 02002 # P BRER TRAR AP B E F i REE CO I~ i PR
ZFESEEARLREEEE > W B2 AR B R

KR AFE R ch  4od 353 B ASH GROVE = 7 ~ % + 4] ITALCEMENTI
2~ &7 F CEMEX 2 @ ~ 2 B LAFARGE 2 @ ~ @ 519 CIMENTSMOLINS 4r
CPV =@ -~ ¥ & LIZ CIMENTOS = VOTORANTIM = # -~ § & 7 SECIL
PORTUGAL 4= CIMPOR = # ~ &7 & SCl 4+ GRASIM =& ~ € fi g CRH = & ~
%} B THE SLAM CEMENTGROUP = @ ~ p & = TE O g RBFEFST - F

"8 TITAN 2 ~ 134 HOLCIM =
BOCRMRGED pEE B R
(- )®c ¥ = 7 % (European Construction Research Network, E-Core)[6]

E-Core 37z 4 2277 7 $# % E (Research, Technology and Development - {§ £
RTD) K 2. P cna b paetirdiad v 2 F I3t 2 BAER o iGd p3Reh i f7d 2
BEAEREE S EARFF2MHE NP eE®Y 24 RP 0 XEiE 2 H

LHARZARS ffe o 1 1P §0ke 2R3~ e R RG Ap B K0 - Fo
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FEME S YEHHT 2 PR 2030 & F 2 ER R AR A

g E-Core 2. & it e 83+ 5 7®&ﬁ’¢wiéﬁﬂ‘ﬁ@‘ﬁﬁ‘%W‘%
L I TN L A 3 8 TR UI N FURTINE S-S I S AN
Ty HZAfl S e 18H e#$%29®%ﬁ~f%5@%ﬁ\§mql
BRI Z T 2 B o F A B ERATR > A RBITRRIF A F SR

5 o

A kg B

o BB R (Bt b EEE)o

pEr ok fdoy (AEEFEEPEL FL R 2EP 2 )0

Skt

o (ATHERA (TR - Folfm i)

AL AY (Rl TR RBLIFEFE).

BAE PR S S (R — A~ AR TR E S kAo
AfA s I 2 RRIE ORI —RBEZE X 2% ).

¥ g B e

e ;i1 ¥ v& (Communicating the strategy)

gd A e ® HFq4lE & { A7 (Achieving change through social and market
mechanisms)

o 3= * g5 3% (Building political consensus)
e w2 % B E & (Working at al levels)
o 5d R £]3T (Innovation through standards and technical specifications)

e # ¥# 37T % (Industry transformation as the focus for European Construction
Technology Plateform (ECTP))

o 31 % { #7 (Simulating industry change)

B f% £ #7(Understanding innovation)
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e % P # (Monitoring change)
o W% (Aliving strategy)

(= )i sx 2 BFks € (The Ingtitute of Concrete Technology, ICT)[7]

2007 & 35 B R % 4 Pt € FolrE € 2 4531 4 R o=t ¢

o At P EP N PR o o FiEpditiE oo

o Rt ZLpli e Rl o o MR B o

o LG o o F 4 kklph NIp4ER DL o
o FBLIIPTIR L o o Rt K o

°
°
it

(\.k

i
%

-
o

B TRIR GRS B2 R o

(2) =R 2 £]37¢ < (Concrete Innovation Centre, COIN) [8]

FRRR S AIRTP bR fL 4 4 B (The Norwegian University of Science
and Technology > f§ #i- NTNU) © 5% @ = - + F 2 B (NOK) » 34 7 g :
2007 # = 2014 & -

B RIRTAE S

o dFiR 2 (Pioneersof strong lightweight concrete)

o 5 ik iy (Early phase important)

o @t 4 3 i+ (Durable reinforcement)

o FrEEL 4 (Intelligent warning systems)

e 5+ £ (Environmenta considerations more important)
o 4 ##L (Using recycled material)

e 474 ~ 4 (More concrete and less workers)
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ML P A E R EAIRTE B R0 L 4E

e #F £+ (Sandwich elements)

[}
AN
<~

= 5 (Multi-functional concrete buildings)

o A2t 321 (Concreteisbeautiful)

(= )4 B 7% 48 -k R 2 @ (Heidelberg Cement)[9]

MBARLE R 20 2230 1873 # » B A F 0 ZoRE ~ 3R ED

HE S RE LA AT F o B2 43000 4 > kp 50 B R

ME o FlARE 0 RF A R ED H 2 FREFT A2 G oEY o KiE A
FEER O FFRRRIEIFLIFF 0 oML 1IREAFT A

o €3 A & (Vertical integration)

o ¢ ILEBLY AT (A changein management focus)

o = £ 7 H-a it fpi7 (Strengthened commitment in growing markets)
o S aitF iz (Participation in the process of consolidation)

o K AHHE (Committed to sustainability)

() # W$iz + 2 2 (Lafarge)[10]

AREEE SRS 20 18385 0 Hpe A& §oki ARG R
ETEORKEE A DT RSP RS- ERRI AT E RS2 )
El 71,000 + ’j\ﬁ 70@:@]% 2006_& -ﬁu—_ #1701 ,@%\m’ k‘xp]{i&527|ﬂ@\

o TiEREZ B3 R I IFR CABFFR ~ @ % 8 R % (Improved uniformity of the
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cements. workability, setting time, usage temperature, and so on. )

o FEAREBHZIEY [ E -~ Ak~ - i ] % (Development of the use of cement
additives: slag, ash, pozzolana and so on.)

o Frih— B AFsR-KE 20 £ B F]Z (Identifying the factors of differentiation through
mapping of both ordinary and special cements)

2K KFHFE S
o TG R 2z (Improving existing concrete)
o B £IFTHE A 2 R 52 4 (Developing innovative types of concrete)

o it = (A networked organization)

(=) & CRH = #[11]

EF CRH 2 @ & 2+ 1970 # » thd & 2 1936 # 2 § § 7 k& (Cement)
NP 21049 £ B 7 (Roadstone) 2 7 & H @ X o B A &8 § KRR Sk s

KR EEE o CRH P2 287 1 A8 8y 4 -

o T FEHFII e A E o (Stick to core businesses in building materials)
o ABPF NI HE A i\—*ﬁ > (Invest a 'home’; be the low cost market |eader)

o FUhFE A ARFET S - (Develop 'overseas; create platforms for future
growth)

o P I &4 8 BRTE o (Negotiate deals that meet the sellers” and CRH’s
needs)

o B EBMIFAAF RS A S E B F LY - (Devolved development teams reporting
to regional and product group managers)

o Btz ™ v F R ¥ %P5 - (Rigorous approach to evaluation, approva and
review)

o RPFR M D ¢ AT g~ 2 €3F o (Generally mid-sized deals augmented from
time to time with some larger transactions)

o MIFF B LINMISETAY k2 p & - (Objective is to maintain and develop a
balanced portfolio across regions, products and construction sectors)

15



R PPE A R TELIATE R K0 2

o & ;13 E 1224 £ o (Focuson performance and growth)
(= )Y g HeT £ (ECTP)[12]

Aot g s AFHEEEEY R MY ERMT 5d Ao -2k
AR PRE AT w0 i B Rk e 4 2 p RS R R A

St

T2 RE

o FEAAIE UFETRERS AT RAET
o BlE% 2RER DL T 2 ERE -

o FURFREE LT 1 ive 22 PR TEIRIFZ F 5 Ho
o TR AR A TR 24

o H{4v# il AmAMEZ L4 o

o AT ELIRTEFF HPL LR o

o WitrG YREHRBE ST L -
oﬁﬂ%&£%%ﬁ%%i@ﬁ&&ﬁéﬁaﬁ
o MEEENL LA ERRZ L BIOBGIHY o
o;{;f?’rffé‘.lfyk‘é‘]"} BB RG o

« FEG Y NERTHLFGRTEERE

o LELKA SR T PRI o

.

;XE

1 (T gk

LR BB BB MR BT R LA AR
B 5 A E& T P Tt e BB S AR 58

EHBLEARTEL R -
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$Zk LRRAL PHEEERRELAE R L

F BATEEREY FRE AR

PRI HR R 2 2 % (ERMCO)2001 # 3 2005 # 2. = fEsst T ik
LT BEARRAEH 248 3 A BE A 5P 6 TR
BHEW 9& A9 10§57 Naxr7 - 12FM-13EFE 71447 ~ 158732
Bie) AEAPad AT BRI A MAESHF M BL B P Er
FI e HIE S 2R -ABA W oCam: &I ~FF7 ~d7117 oD Fw:
FR-EREWoE Awc i e s o Hapsm st e An o 0z
R I pER RS E o Ao T AR e

= AR RIEER ﬁ—ll%’]féﬁxrs AR NEE 2 BE BRI
A B o R G f%iﬁad B M2 A MR R

™
o
\ 5
X
=
o

=

2
MEI R AT B MR I aR>AR>? B>T B >MA B FFHERES R

120
R —— AT
; 80 | —8— Bl
E‘— A0 —O— Dy I
8 0 f —X— BN

0 . . . . .

2000 2001 2002 2003 2004 2005 2006

=

B 31 moasER S % (20012005 # )
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50T

=g

o B .
= 7t —— A
@ 6r —8— By
SOl —a—CRHE
L3 —&— Dy
il L -,
g%_ —K— B
ﬂﬂT O 1 1 1 1 1

2000 2001 2002 2003 2004 2005 2006

F

B 3-2 B TEER RS A L #1 (2001~2005 & )

=
=10
%
I
< 6f 558
™ 4.73
T 3.91
4T
ol 2.63
.’E;_ ) b 1.72
+ |0
Ly
1
A B C

IET?}\U ,]?[ EIEIEI tﬁ)l;

Bl 3-3 B & RS IFEIRE L At - (2001~2005 & )

B RG T 0 doB] 34~ 37 4T o SRR R RBAZE - F R Y B A
M2z ER R AAEASTIT SER>SER>E X FERERI AR T ERE
ﬁ4§i%ﬁﬁé%ﬁ%i%ﬁ&ﬁé?ﬁ?>%Aﬂ>ﬁ@>%@>§w;ﬁ
LR 5 2 %%iﬁﬁﬁmid*mﬁiﬁﬁ@i§ﬁ§>%g>$§>ﬁ@>g

LR ANALET F2O A Fd B A MZEARISIFSFE T >

> AAI>a 307 ARG B § RIP4LRE S RATI4F) 7 317 FFERE
2 AR (7158 = 2 ok /E) yRATEER AL BB (1232 % R/ 2 ) 5
FIpEapaR g A BB (BT76 9 = = /) -
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15 47776
13 16533
12 17834
1 148,12
10 153,14
. 9 158,94
T8 171,14
& 7 1 60.83
6 175,22
5 153,78
4 1 58.08
3 108,44
2 11232
1 =83.58 |

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
TSR )

Bl 3-6 MR RIFFR L ot & (2001~2005 # )

15 1374

14 1 408

13 /303

12

11 1 5.04

10 6.1
1551
15.73

i

N WA LDONJ00\O

34
69

18.76

4,14

e 158
—— DY

o 1 2 3 4 5 6 7 8 9 10
A ok S R

B 37 MR RIpILR R B R

B g RS MR
(- ) R4 2 (concrete)

o EN 206 concrete

(=) R+ 5% (concrete testing)

e EN 12350 testing fresh concrete
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e EN 12390 testing harden concrete

(=) "kix (cements)

e EN 197 cement

(=) -kik =% (cement testing)

e EN 196 methods of testing cement

(1) &4 (flyash)

¢ EN 450 fly ash for concrete

(=) # % (dlicafume)

e prEN 13263 silicafume for concrete

(=) ## (aggregates)

e prEN 12620 aggregates for concrete

e prEN 13139 aggregates for mortar

(~) i i#% (aggregate testing)

e EN 932 tests for general properties of aggregates

e EN 933 tests for geometrical properties of aggregates

e EN 1097 tests for mechanical and physical properties of aggregates
e EN 1367 tests for thermal and weathering properties of aggregates
e EN 1744 tests for chemical properties of aggregates

(1) R 3 w2z (concrete protect and repair)

¢ EN 1504 product and systems for the protect and repair of concrete structures
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R P A E RS AR B R L 4F 3

EARNE &1

SRR FHAPM 2 R €3k 0 2007 £ ¢ 355 38 302008 &£ L ¢
F 9 o Gd M7 2007 E R E R N R AT T AY
FE L Hel2 kA 52008 £ R ek THORET ) fulz g@RE 0 B
STREHEE e gR(5Y 43D

A R L T R R R R L L SR
AE2 e Fo 36 S0 EFRATHHLN FHEE T RAMEL SR TR o

ToRTPREFFYSEERAI MM LIREE R P EHREV LML o

=1

(—) B3 AR B MRS ¥ 733 € (Symposium on Utilization of High-Strength
and High-Performance Concrete) : 1987 #42= = # #{7- X » & & By pF
f‘l' g‘!:v’slﬂ."%\» 3-1 t“‘i’ﬁ o

231 FEIRREFHENRAT BT T AR

N T T )
1987 |Stavanger (Norway)
1990 |Berkeley (USA)

1993 |Lillehammer (Norway)
1996 |Paris (France)

1999 [Sandefjord (Norway)
2002 |Leipzig (Germany)
2005 |Washington D.C. (USA)
2008 (Tokyo (Japan)

O INOO|UAR|WIN|F-

(£) RE2 BRFAD B HER - fcig2 @ & 12#7 34 ¢ (Conference on Creep,
Shrinkage and Durability of Concrete and Concrete Structures) : 1958 & 4= 7 =_
PG FEEPRL PR A B Bhded 329757 o
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%32 FFERRD ARSI BHER S SR @AM

B x| R » EZ(RE )
1958 |Munich (Germany)
1968 |Munich (Germany)
1978 |Leeds (UK)

1986 |Evanston (USA)

1993 |Barcelona (Spain)
2001 [Cambridgem (USA)
2005 |Nantes (Brazil)

2008 [Ise-Shima (Japan)

OIN[O|OIA|WIN|F-

() aR &y REd SHF 34 ¢ (Symposium on Fiber Reinforced Polymer
Reinforcement for Concrete Structures) - 1993 & 425 & & 8 (7 - =x » & BEBE#%

2 PERYZ B oBhded 3397 o

% 33 FrE RAREF AR BEFH §

E % B B # (A
1993 (Vancouver (Canada)
1995 |Ghent (Belgium)
1997 |Sapporo (Japan)
1999 (Batimore (USA)
2001 [Cambridge (UK)
2003 |[Singapore (Singapore)
2005 |Kansas City (USA)
2007 |Patras(Greece)

N[OOI A |W[IN|F-

¥-8 2@ E
FCERARRIBEFERR

FRAAL A £ 2005 & £ B4 L 2F F -kt o 2004 & H 4e 5.6%
AEH ARG MAIF SR RREER A ZAFAF AL FRRE P T
L F o FT AR T B ek R REA N R KRR

vt %7 §19%([13] -
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R PPE A R TELIATE R K0 2

% 3421 3-18 & 20022007 & & £ B-kik 2 Rt @ R HPA L KR
R EMIRATT L IR2F5FF ORI R 22627 L3
REFF2 S AMIAR2FF2 A RPARROF LT F ML 0+ 4
ﬂg'i\ﬁpop 2002 # 3 2005 # > -k * R LRGSR £ R IR R
FEFHE 1% 2005 # 2 (5 & £ FAREM RO A BRI E AR £ & F19

ke B R o

£ 34 $RKAZREI BT EAREAE L (20022007 &) [13]

34 2002 2003 2004 2005 2006 2007
212 }‘ﬁ. /% Ji" _ﬂ
}\( P ],\ F#E)g— 103,769 107,537 114,892 121,573 123,125 125,096
Hagd @ r £
(+ == ) 349,865 | 362576 | 387,369 | 409,889 | 415133 | 421,788
AT
(+ 2 ) 91,179 91,777 93,654 93,654 93,315 93,927
R - e
150000 500000
= 140000 450000
'f:j/\ ] —~
‘7 130000 ¢ 1 400000 ;ﬁ
it » =
120000 | 1 350000 7
& e
& N
= 110000 300000 2,
iﬁm <>// 1
= 100000 250000
= N
o~ L . " A4
T 90000 & 4 200000
80000 150000
2002 2003 2004 2005 2006 2007
= {5

F38 $R-kiR2mEs * RagpsEm (2002-2007 &)

% 3-5 5 2002-2007 & K 2 B-Kik 2 FigApbE A FRdlc s R 1B A B L
“*#Bl’&gi frok /ﬁﬁﬁfﬁiﬁ SR o A ¥ Rl 85% T ¥ i #BF&?‘%?’ZOOZ
ENF 6 2F R 12007 #H PO THEAFR 6FFET1T18% > H ¥k
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FARMEF RHch P ERAE NG LR AT YR AMAE AT (LW
39)° A1l T2% Bt £ ¥ 0 2002 £ X 2007 & 2 % 9F 78 FACE A
B> 22007 &8 19 940 /M E AR gt 20% o

% 35 SFRAZ P A Fhdk E 1k 484 (2002-2007 # ) [13]

£ R 2002 2003 2004 2005 2006 2007
KR AR I B (R 9289 9,723 10,414 10,942 11,056 11,233
¥ (R) 53,185 54,520 58,381 60,807 61,523 62,358
kil E@/%}'ﬁiﬁ- (B) 62,474 64,244 68,796 71,746 72,578 73,591
KR ARM T R R 1 Bk (1) 217,573 228,081 245,765 259,209 260,968 265,326
daE PSR 1 (1) 565,731 581,928 624,130 655,808 662,276 672,039
SR 3 #e (1) 783,304 810,004 869,893 915,012 923,244 937,362
RiEipBA B E (FFE )| 4388F 46923 52,067 60909 68,322 73214
ToE 48 E (FFEAR) 4,725 4,826 5000 5567 6,180 6,518
T0H x4 8@ (FF ~/1) 202 206 212 235 262, 276
T yEdE (P E~)| 54230 56899 62498 67,714 70,898 76,285
THE =EgE (F£~FR) 1,020 1,044 1,071 1,114 1,152 1,223
THE g E (F£~/4) 96 98 100 103 107 114

e Tt TE

80000 4/l’,.___._,_.___..-l

70000 .///V

60000 r"_~_ﬂ—‘///////*f~'~*"*“““#*——_“_ﬂ‘

50000 T

%
& 40000

30000

20000

10000 ¢ . *

0
2002 2003 2004 2005 2006 2007
i

W39 2R-kik2 F3MAEER

% @ (2002-2007 & )
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RGEd e A F R TRIATE B g 2 475

2 357 Kook A X4 8@ > 2002 #4865 439 E & 0 3 2007 &
SH 4P| TR BE S 6EL WAL B L 67%; 2002 kR AR MR K T AR fal
BB 4T3 %~ 322007 &< ¥+ 6529 %~ ) 6T Tk ol b
*E 7 38%:;2002 & Lo A4 B ES 208 £~ 1 2007 34 d 28 £ & oo
S £ F 5 37%-

235 Mr Y AP ALY e E 6 RERPEERFEL 2002 &y B
25427 % 102007 & 5 T3 E A 0 FE KA A0%; S 6ER o FiiaM EY
ToARE BN 102 FE AH T 122 3~ 2L 55 20% B Y RED ¥

BRFRERS > B2007 £ VKR PR R R FEESF N 5% g b T
FAHEE G o £ 2002 %% L 068 %~ 2007 #HiF A 114 EA > L
&5 18% -

KIEARM A XA 2 KIE A
2002 3 2007 & B 2z 3w~ R 18~ A B4 2§
FARM A E BUH L E4o® 310907 > KA APK A X F R4 8 B 4o 311 #r T o
B 2 o REAFE B REAF2Z I R idk- EAafF i 109 7o F
HLBEALBEYTAE T 64% 59 52004 & (s AR KTFTEHE
EAH 4T 2007 #ch 11+ AFHFFE~ 4E2Z BT 357 dend £ F o

4y
oy
A4
=
34
0
4=
[
ik
N
o
s
[
ik
I
e
S

=

%36 $RkrAERdE f1ik 28048 E4 (2002-2007 ) [13]

£ R 2002 | 2003 | 2004 | 2005 | 2006 | 2007
I K (OR) 109 109 109 109 109 109
Ba#c (1) 17,546 18,676 18,869 19,887 20,003 20,134
KR AR (F o) 83,126 88,409 89,312 94,131 94,880 95,429
deE (paiEr) 7,610 8,068 8,413 9,975 11,526 12,459
Hirgamw (2 ~/a0) 9155 91.26 94.20 105.97] 121.48 130.55
Hia8E (F%~/f) | 69817 74,017 77,186 91,514105,741 114,300
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37 SRR Rk Bk ARS8 @4 (20022007 £) [13]

R 2002 | 2003 | 2004 | 2005 | 2006 | 2007

1k (R) 5564 5,747 6,034 6,325 6,457 6,533
B (4) 08,454/101,153106,779 112,102 114,385 115,740
Rt 2§ (F 2d) 78,213 80,457] 84,807 89,442 91,181 92,314
REd AR (F2-3 ) |263,715271,272/285,947301,579307,434/311,242

dew (FE£~) 21,513 22,246 24,670 29,096 33,326 35,793
Hi-4g @ (£~/o9) | 275068 276.50 290.90 325.31 365.50 387.73
Higaw (£~/2334)| 8158 8201 86.28 96.48 108.40 115.00
8@ (F£2fR) 3,867 3,871 4,089 4,600 5,161 5,479

438 ERMET KR A LM 1%k AR 248 B4 (20022007 &) [13]

ER 2002 | 2003 | 2004 | 2005 | 2006 | 2007

1k (k) 3616 3,867 4,271 4508 4,490 4,591
Bk (1) 101,573 108,252 120,117 127,220 126,580 129,452
KR AR (2 ) 111,868 118561 131,817] 140,758 139,936 143,652
d4ew (FE%f~) 15,300 16,609 18,984 21,838 23,470 24,963
Hi4a@ (£~/09) | 136.77 140.09 144.01 155.14 167.72 173.77
88 E (F£2R) 4231 4,295 4,445 4,844 5227 5,437

B IR BRIV A ST Ty~ AR
80000
70000
’_\60000 r
1R
#¢ 50000
1+ 40000
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1= 30000
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20000 ‘/./
L
L e
10000 §— . e
0
2002 2003 2004 2005 2006 2007
i

B 310 £R-kA4pM 2 £4 8 EH (2002-2007 # )
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B 311 £R-kAipM A E£E o8 EH (2002-2007 & )

B] 3-12 & 7 ‘?E:}}_,E,}ii ml% ﬁi,j’i“:‘g' Pk s & & 3 —} —l‘/vb/}{i > I% %,,4 2002
#£#8l6%~>3200/#=~EK % 115%~ 6% k=£ 71T 41% % 2004 & 12
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TIT
W
N
e
T30
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=5

W 312 £ Wipm st § £ ® (2002-2007 & )
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Rz iFmf i i1k
B4 3-13 #1o7

ookt T H Y i

239 FMRAI YA ERIK Rl Y

heg

3 B~
Hl4r# 3-9 27 4

2

Eﬁ:—__q.

LR S

,fi;;j;uhg ESE E‘Fﬁﬁ

CE SR

g4 (2002-2007 = ) [13]

Ry i

# R 2002 | 2003 | 2004 | 2005 | 2006 | 2007
B (i) 27,509 28,275 30,241 31,580 31,973 32,431
Aa#c (1) 310,059 319,559 342,485 361,086 364,787 370,249
FiE (pgiEr) 33,979 35,767 39,269 42,661 44,681 48,098
HrgdiE (F%~/f)| 1235 1265 1,299 1,351 1,397 1,483

4310 $RkF 2 HAERE B1ke ¥ E4d (2002-2007 F ) [13]

& B 2002 | 2003 | 2004 | 2005 | 2006 | 2007
i U 25,676 26,245 28,140 29,227 29,550 29,927
Bk (1) 255,672 262,369 281,645 294,722 297,489 301,790
YdE (FHEA) 20,251 21,132 23,229 25,054 26,217 28,187
Hieggw (F£~R)| 789 805 825 857 887 942
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ASTM) ~ =& 1 et 3 ¢ < (Infrastructure Technology Institute, ITI) ~ & 4§
kR #5 ¢ (Portland Cement Association, PCA) ~ % R B 7R & & B jis?
(National Ingtitute of Standards and Technology, NIST) 2z &= A& Y27 F % %
(Building and Fire Research Laboratory, BFRL) -

(-) #RmEL ¢ (ACI) [14]

FRRED 6 £ 23 1004 £ 5 BRI AT % d 12 Farmington Hills > 2 € 1518
FEd FLIDBBFE > P IAB T b oaniiE 0 F (TATE 400 fAp e 20 Tk
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Committees) ~ ¢ k% H ¢ (Convention Committees) ~ %7 % f ¢ (Education
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(Technical Committee, TC) - f # ¢ 7342 d ~ B2 &5 ~ RRD M ILE ~ R
DMK R E I ¥ ERMARELE AL E (AC
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£ 4 R ¢ (Scholarship Council) 2 Rt 3 Xvi 3 B L R ¢ (Concrete Strategic
Development Council, SDC) -
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FRRALILE  ENRACE A0 BEE - R~ L | gL - EP  BR
T HENE LY o N R RE S LR Bldo LIRS A S TR B
FREM RRL B HRFE  F R SIRE S 45T FRRGED 13§ 2 AR ACI
318 R L ERERE fv;%%if;y;,,u'xa Rupgd w1 24 (Manua of Concrete
Practice, MCP) » H = <30 Bl im g ory o ¢ e ~ RS L | g47 2 -

B T

R R4 (Concrete International) H_ % R 422 2 € & B 0 d1 5k eh
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—n \

E FERE TR R G E 1 fefF R R F S W
R PR R G 5 AT ROPes | oo et ARG RS SRS R
Eorg 3 gl el @ 2 B Fendp R B R ERRRD G L RF
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5, EEM/F% T I RAARPE T X
FREREHIE 2B 7% %3 > % (Interlaboratory Crosscheck Program,

ILCP) & 54 * % (Proficiency Testing Program, PTP) -8 3| %22 4pf > %
R &RE oy B PRSI O 3 a4 P TR R TR Lt o
(2) 221wy @ oo (ITI)[16]
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