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FHELVERE - (RS BRI T AT GeRa T TEIH - R > BEADRHIGR
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TARTRREE JAMRE R TREEL - (h—TEHZR ~ Kokt ~ #ERIAAK
FASRLATsHR 2 EERORE » RIS A ~ DK - ShiBEsae - 82
485 R BTN B A (BB - BTN o R i v 2 LA s R R e AR R &5
1 o IAIIL - JREBE L ADRIERE Il 2 (845 » W B IR R AV A
e T ATRHERARERE - B P IR L 2 2R i

[ SR TR BRI BB AR - R & SRS | HIAYA CNS
3090 " TERERSE T ) HAEERE T 2 HCLE - P8 RPUBRTERE EHUE o TR
Proiest - BA —E TIFRE MAEH SRR TaE 2 58% 5 CNS 1240 "R EE 1
RORE ) > RUREEEE 1 2 RO B SR ~ B S ST ERR - EfR
JELAE 1 5R FE AICI R o SRS R M 5 HAt RS CNS 12283 TR e+
FIEER2H) K CNS 13961 TR & REFEFIFAK ) % o S5ohalmE 7 Al
& CNS 1232 TRkt HEMRRTURREREE - HDUNEVES 26
R EREN 04 - CNS 1238 TIRSE £ 580005 B8 K 88 )5 ke A LA
£ 0 BUE AR SE T 88 0 EUEE » UK CNS 13407 T 4Rt /KA M ik
FaRabas ) FHET 200 1 - HA - KRB - TR CNS 61 T MF
#7KJE S ~ CNS 15286 " /KEEMEA7KIE , S CNS 784 T 7Kg ME7KJE Ko 7K b
MoRE/KREZ B E Faing | % 13218 > AR REURE -

FTAIL AR 2 06 e - PORHHBA IR R - RS S5 RIS Bl &
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Casino [EF—% R HA 5 HAVIHST RS - AFEgEERKH HFRSHAVESR
g R EFEFRHE AL RS SO Rl R EEROR & ) BRE T
S 10 By R et MR o3 i - SEBRSTHENE S AT - JREE T 45HEE
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ACT BITHAPETT 1904 4 » B REHE R Bt T 52l ~ BESEL il S e
SRYREATIAET ~ BURS ~ Bl - IRMEEE S KB EWRE - 25U T
SRS R A B PE AH 4,

ACI HREREREABET 20,000 §EREE » Wz 120 {#HE
Z o WEE A A g TR TR RSB AR il Ze BB AT
RER BN EE RS EBIE AN - KiliZ g H ACI REE
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ACT A8 2 REFE Y > BEFERIE— 1 FEHEEE
g2 NEREEGEE T - AUFEE /8 Ky Concrete Endures > Endure 1
BASCEFHEE B T R4 AFAE |, & Concrete Endures N5 " IRAE LT AME |
Ry DR REMA o REATFEHIERRIER " A 3RsE L%
EYRMEAEERNES ) 2 DRI KERRE - WS > RS
TSI IR R 50 5 » AfEHsE SRSz RAE &
AeanERA - B R Ry R BRI BE T I R P IR — PR -

TERG P fE T > Ay S R B A S e 25 FEER IR ~ 7K R B g ~
PRRIEERISEE « TRYIEE - Ba e R TR RS - RR Mk A dn
AP AR AR B B TEN SRR A B R B L SRR
RO ER > B ZEAT -

E3/E 558 EE) 5 Student FRC bowling ball competition » FES A4 21§
A TRSE T (PR e T R IS A DU R e 1= > B sa ) - Ik B 8
FRERIREST BB » DU R E St RIS - Bl
SN BRI B RS D -

HAES) S SBNEE R E A E TR ERE Eii
Bt & Concrete Mixer M52 > EITHRH S 8 S BLETTIESD - B
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(—) 1BEak
WRTEIR K » AR ACHEE TGRS TR LI AN > &S HH
AZHIITIT TR E AT AR A TR H T Ry R AHIE A - fePeHZE
JiH - EETE RS T ECEE R D M REKE R 2 - SR A REESS 5
IEENIISR - RS T E T SRR FIREEK o 1T
BIREERGAEE L E SCTSEE AT SRR RS B R A T2 1T R
BRI DIER R Rt - ke B B E A N T S O B T AR RIS
19 (M R AR T TR > 3 ERRE AR Rt SR T SRR b BRIl
75 08 B A5 BTG B B R B AR (Bl - 424 TARAT AL whsa T2 2
% BB ACH HFEDESE T 4E SR - BEREE BT SRR
ASTM) Z PHHETTHEE -
(Z) ACI Material Journal Review 5%
1~ HEEREHR
(1) £« (ERR S - A fet 2 08 5t - B bE&ET (Design of concrete
mixtures with recycled concrete aggregates) °
(2) fE3% : Adam M. Knaack &1 Yahya C. Kurama
(3) B4 : ACI Materials Journal, V. 110, No.5, September-October 2013,

2~ BIEER

FEEBIRETA 2/3 ZaE KArbrEE S i Bs p R et FE
firEH(Recycled Concrete Aggregate, RCA) > [l RCA BEREHI S 45 FEIE:
AL MR Z B0R - AR _ B RESIRG A RS RR s L - flaniE
FRHLE

{5 RCA HUFCRIZRFERDRS » TR AR BRI Z F5 2K Tk b



FRER ~ BT SO ik TR E AR 2 BeAS o FEARACGEEN - BT AT
SRS IIENERE T HIFE K » RERAEIRG UK SR - BRI TR
&hteAt PR RCA ZIFBNTT - 281 > B RHSZAEST AR RCA HYJR
At Fobbasa e -

[mEHiE A RCA ZHHFE B E 1970 48 BBRAFE G5 RCA
HYFRERIDEE - R RCA HYEEER ~ BEIRKER RO SASHRIEHE SR - [
RCA HYBIKERZAE 3.6%~8.7% » BLR AL 0.2%~4.0%)MH EL A #E
HYZ=5E - LR AT RCA AR AE T FC LRI 20K - EZEAE EZKIK
bt o — i S - FEERR AR LR (E R E B A E e A T )
FEAE 30%H PR R AL+ HIPUBRTRE KSR MEAABIE(R - 58 U -
PUBRGRE K& 10%~20% > 58 PR D 10%~33% -

- BT

(1) Rkt

IR 16 AR K 2 RIARDEIACOR - Hfl

15 f& RCA 2K H =Rl S IG sffrbREEEY) - HIFRAE TRt % e
JEIEM - 5551 1l RCA AR e = 17 S A s A i R P
LAt BT - ERCTEE T RO i - iR DR A 1 MEE AHER AT RIS -
AT RO Z SRR (AR ASTM AHBA s SR A IS 140
ASTM C127 Standard Test Method for Density, Relative Density
(Specific Gravity), and Absorption of Coarse Aggregate(:HFER CNS
488 TIHRDRIEE ~ AEHEEE (EhE) RUKFEEE ) AT
EbEE i /K22 ~ ASTM C131 Standard Test Method for Resistance to
Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in
the Los Angeles Machine(H S CNS 490 T ¥krEl (37.5mm LLF)

e EE R ) ) RISV R R E] -



(2) RepfokhE St H(NAC)BCEEEE

AttgeEcEt 3 18 H AR NAC BCEE(fU85E 57751/ NA-PG~NA-CL &
NA-PG Wet) - 1ERyE BRI VEIR4E - (IS ATETEE R TRERRAE 5T G
A B < OB A 1 o TR G 58 P R ER 12 ke RARRDREAE - $% VKRB EE
0.44 + B 28 KPR B 40MPa ~ JHE 125+5 mm K E&EE
5.0£1.5% « NA-PG K NA-CL 43R ASTM C150 #i5E > TYPE I
ZKIJE(E#7K)E) K TYPE T ZKJJE(F-587K)E) » 155 =& NA-PG Wet
FIE R 22 0 R R o HE R K - HE AR 28 REUBRGEE K
30MPa ~ 1 200+25 mm 2 E & 6.0£1.5% o

(3) FAEHIRE RS T RCEL ST

AT ILAE A 144 18 RCA JESE T ACEERRET  #EHIE R A AU
R > Al RCA HUf{ NAC Ht NA ZEE# - FEDIRaT B AR R e
T Z GUBRSRIE ~ SRR 2 R -

(4) sB 7%

Sy RIERFH ASTM C39 Standard Test Method for Compressive
Strength of Cylindrical Concrete Specimens(¥fJ#Ej* CNS 1232 MR %+
Bl B RR EMER)% | )2 ASTM C469 Standard Test Method for
Static Modulus of Elasticity and Poisson's Ratio of Concrete in
Compression JHIEAHTBAGRE 5 JHE MRS -

4~ ERUIFTERBEE
(1) TUBRTRIE R MR IREE RCA THYAEYHE S B KUK
TP -
(2) HUBRTR A S BasE MR MR R K -
(3) RCA ¥R EE T HTBR R R A5 B TR MR B - IRILL R 45T
SeETE o L B RS - R IR R RIS A -



(=) BEEHES © ACI 546R Repair guide — Material

1~ e

ACI 546R The Concrete Repair Guide {4 FH ACT Hil > Feffirds > $2
RS TERTTE ~ JREELFTER - MR - (Re€ A8 R bRglr 2 45

B gt A AR SR G R ER - BT BRI 2R ER o G
BEIEFBP EEAIRR - BEEE 2R R TORETERM -

2 EEEE R K H SIKA CORPORATION HY Timothy Gillespie

R

b

J: JE TOMES&ASSOCIATES FfJ Chris White » 3#H e B B /F 550U
Materials > JRNEI0{AT 8852 8 B AT B 0% -

2~ HEBNERE
(1) B4 85+ K b4E(Conventional Concrete & Mortars) :

ByoRsE L BN - SE o HEHEIRE ER - A
A ER A Fobbatat il & € R (BT & R s EEsa s ~ TR
MEFME) > ZIERTERE i SRR S 2R E R - SR AE iR
FREGHEZ 2 - BEFFADEEEMM SR F R Z sz 4a s e
LRSI 2 REg - A REFFIUE AR HZ M4 - ILSL - /RS B
BB EE -

L 2 (B RE B ESGUR S LD, - DAL s AT i AT
SCAGTRE N2 (24l - BIREERIFEN - [ - B 7L EEZ4E
HRES - WA B S R R R AT E AR AR -

A £ 5] &2 B ASTM C94 Standard Specification for
Ready-Mixed Concrete(£HEFY CNS 3090 " TEREESE T | ) f2 ASTM
(C387 Standard Specification for Packaged, Dry, Combined Materials for
Concrete and High Strength Mortar(EfFERY CNS 15632 T £38E07 117K 2

OB RO AL )



(2) TGRS a5 kPEN(Factory blended and packaged materials) :

AR > PR KR R » (i — EICLL TS Eh: 2 T i
e » WHEEE FRITR SRR R, o (5 R A AR
SROSEF O » MRS THIRA E B KRR T - Bt
MR B TR TSRS SRR ~ RS - 128

R 5 FR S T (A S R 65 -

TRER & AR B EETE R F_E IR 5 (E - SYETRLLES
TE « FLRERIRI D o PR R P B S R S (s
SRR - DR TR LS - MR R R B R
4 TR -

W] £ 07 2 B ELM GE AR ASTM €928 Standard

U>

l:

Specification for Packaged, Dry, Rapid-Hardening Cementitious
Materials for Concrete Repairs(Ef Y CNS 156317 JE5e T (& L34S
B PEIRIEIRAE R | )& ASTM C157 Standard Test Method for Length
Change of Hardened Hydraulic-Cement Mortar and Concrete °
(3) 7KJE4#(Cement Grounts) :
KRB RO - B R /KJeiiKifnts - aTR2EN ~ am#hsk
SR G ORISR LU DK E ~ B IMEEZ4E ~ INZR &R 5
KIRHHE i a5 - HE ALK EZ A TORIEEEE S - H
fREE ~ AL Mt E - (B BRI i - AR
THAVREERELY 0.25 I Z R/IMEZKTREE G LUEA ©
A IAHEAE Ky USACE CRD C621(5%[H [z T 42 fr EHIFE 48 )
Corps of Engineers Specification for Non-Shrink Grout °
@) F&EY- MK R AR T 54 (Polymer-Portland Cement Concrete
& Mortar) ~ &Y EEE T B DHE(Polymer Concrete & Mortar) :
BEFATIAT A 5 R S P EUACER s Bl B /KR - HRAE -2
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ARIBEFEE 2 BEYIGIIFLEE) - ESHURRD - B INE S - K
B R ANEZEDR  IVE R EREE - S8 -~ M R
{CEEYTE YR - BUHTEADRNE E T R R SR s ~ JRIE K
TKIFERGNREKAEERE -

SEREAR R R R E BT RN 2R - g8k L o e
HATi ERF IR Y - i AR G s A EE A RS
PI(VOCs)MER R G E - A2 IIEEEFRE ASTM C685 Standard
Specification for Concrete Made by Volumetric Batching and
Continuous Mixing + ASTM C1438 Standard Specification for Latex and
Powder Polymer Modifiers for use in Hydraulic Cement Concrete and
Mortar ; ASTM C1439 Standard Test Methods for Evaluating Latex
and Powder Polymer Modifiers for use in Hydraulic Cement Concrete
and Mortar o

(5) Wit Rkt 1+ K A% (Magnesium Phosphate Concrete and Mortar) :

AR A R AR CAVR M - BRARE S HIBE MR -
SO e AR - BN ETREIREM R - (AP LE
A S DR P A F YRR - i 2 BEEEAE G FE ASTM C1600 Standard
Specification for Rapid Hardening Hydraulic Cement 57 ASTM C672
Standard Test Method for Scaling Resistance of Concrete Surfaces
Exposed to Deicing Chemicals

(6) B PERR S (supplementary cementitious materials) :

AV ER B R AE MR B SRS I (Silica Fume) ~ RZ4EH (E7K)E
(Shrinkage-Compensating Cement) &z 1 3 %% [& 7K JJE (Rapid setting
Cements) < NI K LLR BN ~ BEINEE R GRE - (H[EIRJREE

G5 HARS AR BRHZARTRE KR - FEH B AR IR i E
RZ4E o AH NV E PRI R o DI R AR A R 5 BRI PRR
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[E5] 7K A (A e e T G R SUsRE » EARR B 2

FHES AT 2 MEREAE A FE ASTM C1240 Standard Specification for

\

Silica Fume Used in Cementitious Mixtures(CE£ffERY CNS 15648 T fB%E
JEERIARYFK | ) ~ ASTM C845 Standard Specification for Expansive
Hydraulic Cement + ASTM C806 Standard Test Method for Restrained
Expansion of Expansive Cement Mortar 5z ASTM C878 Standard Test
Method for Restrained Expansion of Shrinkage-Compensating
Concrete °
(7) &k -
BiHERIK ~ ROt B KRR Z AN INY) - R SR BB Y)
HIMEE B PR TR EREER ~ SR AR S oK o ZREERTFH DURC D &t
& T R IR ] S b O RSB R - (H TR S Rl IR e © SR AER A
PEAN AR - (ERBEYVIRE S tlE - BAIERKRE § BUKE
FRAEA B KOREC AR N B ke TAERE » S LR D /KR
T3S AI5REE AN 522 TARRE - {EIRCKR AT B A /K St S R
THEIIEAEAFE ASTM C125 Standard Terminology Relating to
Concrete and Concrete Aggregates(Ef A CNS 148917 5 &% 1 K R A&t
+ FhklEEEE | ) ~ ASTM C494 Standard Specification for Chemical
Admixtures for Concrete(£fFES CNS 12283 RS+ FI{EESEL | )
¢ ASTM D98 Standard Specification for Calcium Chloride °
3~ SN
s EEm ] R > FRF AR ERER RS E - JALEE R
A~ aat  REARE R 2B FEEY - IREMREGT > &2
AL EREE R E T ELE
(PO) EREES © The Potential of Natural Pozzolans to be a Class F Flay Ash

Replacement in Concrete
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1~ e
REGEE AR A B TN AR HTT 73K (University of Texas at
Austin)y Rachel Cano ~ Raissa Ferron 5z Maria Juenger °
F ORI B R S s bz 4 - BB —E MEEM
B mT AU OR B HECEL R AVEN /KR - 3P TTa S A TRIKIIE
gt AR EIKIE/KI B MERY S FEEA K b2 = = BRTREEAV R - 2480 » 35
[ERIER PRBAE T ZE RO TR » (1558 SRR S AR AT T ) A 7 AR e
S E Y F ROROK - HATEVIFTRESE F RIRRAVE - af DUZS|E
F &RIRRAR (58 8 R it AP 2
2~ HRITA

(D) = F gORKAYE o - HEES TS ASTM C618 Standard

Y|

Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete(¥FERY CNS 3036" SEE 4 TR I R AREIEIZE [
TR, ) MERMREZ ZEK ~ BULAIHUREE S ~ it A (R
FURDRHRES 2 HE R b BN (= ) SR HERLBE T

(2) AWHFEEEA 8 MK - FFFEHFME: - E1E 7% G (Pumice) ~ BERE
(Perlite) ~ BEHAE FRIK(Vitric Ash) ~ 5 (Zeolite)3 Fe(2 FEAHRIEH -
| FEFEREA - RS- E AT R E 2) -~ Re2E T
(Metakaolin) ~ H’=(Shale) - 2HERL F 4RIRIKEFMARTT -

(3) 3 T ATEAHE ~ s 2K EHEMEMENE ASTM C618 20K » H
it 5 FE AT -

(4) HeF R R E DRI R 5E T SRDAE R Ry Rrshigiy 152 e i 28 4= A
AR > HAPRZE S HURTTERGRERR(K - R ASTM C1567 Standard
Test Method for Determining the Potential Alkali-Silica Reactivity of
Combinations of Cementitious Materials and Aggregate (Accelerated
Mortar-Bar Method) & I IHIR Y S FEFRATME - &5ERSEHAE R
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A FERURE fy 25% - MDA A F5E 35% -

(5) SEEE PR TR IS : S%F ASTM C39 Standard Test Method for
Compressive Strength of Cylindrical Concrete Specimens [, » fHEH
—ROREET > W elAe FRBR R - B sl RIFTRERA - |
TVE Ry sl B IR A KA — OB e

(6) RokHEsTY K EFE BT © fikiE ASTM C1293 Standard Test Method for
Determination of Length Change of Concrete Due to Alkali-Silica
Reaction » 75 2 fEHS 7 AR 8/ N 0.04% » sZ EVAAHRIBI A B B A
R R S A AR MORHER Y [ e 2 1 - s\ BRaS AT A MR B i I
TEHIE -

(7) B (AR HIME © fc#8 ASTM C1012 Standard Test Method for
Length Change of Hydraulic-Cement Mortars Exposed to a Sulfate
Solution(HfEERY CNS 147947 /KM /K EIb A e S Ba A B B B/
Z RS RS ) ETREE(ER - HEEBZIIEE 1 4
HEZARE/NR 0.10% - AR AR Eebikirt - sURsERaE
S A R R AR N B EEREE L - 0 BERE R
WAz e

(8) Tk REE 142 « 43 RIfkciE ASTM 403 Standard Test Method for Time
of Setting of Concrete Mixtures by Penetration Resistance 5z ASTM
C143 Standard Test Method for Slump of Hydraulic-Cement
Concrete(¥fE> CNS 1176 TR St 3 ERERA | ) HIEAAC SR K3t
F& o RIERES A Y 4.5~6 /NIFZ [ ARy 5.3 /NI 5 SHEZR
1A 3~5 Baik 2 R > BRéli G Z AT G 2 AN - HAE TR B
o o

3~ BAZuEER
(1) B 2 TR AR EA Z S - AT eI /E S F ORI A -
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(2) BREYUBREE 20 ~ REET - BE R G 2 BRI RN
BSR4

(3) FrA MRS E IR S TEFR TR -

(4) "= T 20~ BERE A A Z R Ein Sk ek -

(5) &r&Ll b 4l A Z HEERE: - (HETE BRSPS 2 AT

+ 2 ACIKTEZEE -

ACT {5 Bh#E 3 3,000 fir B FARRE AN Z B GHRIIGTE & » S REoi iR
ST R Rl s - ZEE SR BHNE ST B RN
{ATERE - RS HAVERAE ~ FFRSHYERE A\ LS S SR R AT 2R e
AZEY -

ACT £ 1firZ2 Ber & TSI » 5371 R — M (General) ~ JELSE - AR 1
B (Materials and Properties of Concrete) ~ ¥% 31 K Jifi T. (Design and
Construction) ~ §55;EE 1 K45 f# 537 (Concrete Reinforcement and Structural
Analysis) K75 I S (2 (Specialized Applications and Repair) - 415
241y ACI 318 Building Code Requirements for Structural Concrete and
Commentary BI48 HETZE S & aTam - HuRimamie - M ACI 318 (4K
NECERAE TORSE ARG TAE ) TESFHRE - HINE S5 ASTM {F
Fo HPIEZ e K R BRI A 2 ks -

ACI &R ZEEE TIEEMEKR » MIHER RWEREKEETT 15X
EIRTA AR HAYHIEE W BT AC KliZ Ed - (ERTZE g+

FHBEEEREHE#E - SR ELNEES - TREEFH - X
TSI T B G R AEER T ZR B G W E TIF - I HHEREAT ACI
TEEEY - MNMEEG IR - kil ACLEEHE B &m0 SHEETE
FERIECE R » A FHUT F I 2 I8 R NS e - (EHEE R 3
o HA TAF N S EFEEIERELE - HERIEE - B3 E R
MRS B S ~ Sl G R S LAF -
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DIARSBL 7 5ifliZ B G R - Eakbatanoh LW EESmE - #5
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ASTM C685

Standard Specification for Concrete Made by Volumetric Batching and
Continuous Mixing °

ASTM C806

Standard Test Method for Restrained Expansion of Expansive Cement
Mortar

ASTM C845

Standard Specification for Expansive Hydraulic Cement

ASTM C878

Standard Test Method for Restrained Expansion of
Shrinkage-Compensating Concrete

ASTM C1438

Standard Specification for Latex and Powder Polymer Modifiers for use
in Hydraulic Cement Concrete and Mortar

ASTM C1439

Standard Test Methods for Evaluating Latex and Powder Polymer
Modifiers for use in Hydraulic Cement Concrete and Mortar

ASTM C1600

Standard Specification for Rapid Hardening Hydraulic Cement
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