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ABSTRACT

Keyword : Recycled Aggregate, Recycled Concrete, Quality Control, Manual

Accounted for the scarcity of domestic natural resource of quarries, it is
becoming more difficult to obtain the required aggregates for the construction
project. On the other hand, the amount of concrete debris from construction waste
disposal produced by the construction industries has reached a huge quantity, Thus,
if these concrete debris can be recycled and treated properly to produce recycled
aggregates such that they can be mixed with the normal fine aggregate, cement,
water and admixtures, etc. to yield the recycled concrete for utilization in the
construction again, it is anticipated that the scale of destruction and deprival of
natural resource of quarry will be alleviated. A mechanism of recycling the natural
resource can then be well established and becomes the trend in the future
construction project. This is main principle to proceed and complete this research

project.

This one-year project is mainly aimed at proposing a preliminary User’s
manual for the recycled concrete. The contents of the project include the following
seven items: (1) Investigate and understand its applicability, feasibility and
mechanism to major and minor structures and the scope of domestic and oversea
application relevant regulations;(2) Propose the principle and approach of
application for recycled concrete;(3) Propose the operational regulations and
required provisions for the quality control of recycled aggregate; (4) Propose the
proportional mixing methods and basic requirements for the recycled concrete; (5)
Study the problem and techniques associated with the production of recycled
concrete; (6) Propose an operational guideline of reinforced concrete design
incorporated with the recycled aggregate; (7) Propose a technical guideline of

quality control in construction with recycled concrete.

During the process of research, we have collected the domestic and oversea

Xl
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research papers and understand the difference between the normal concrete and
recycled concrete with recycled aggregate, and also considered the related foreign
engineering standards and research results and included the opinions coming from
the societies of current industries, governments and academics. Basing the primary
concepts of “the recycled aggregate and recycled concrete are not the second-class
products” to ensure the confidence of users with the recycled concrete and feasible
extension of its utilization, we complete this project with one project report and one
volume of User’s manual (draft). It is hoping that both documents can be served a
reference source for the correct usage of domestic recycled concrete and raise the
confidence of user using the recycled concrete. As a result, promoting the
application of recycling resource of concrete structures becomes feasible and

promising.

Xl
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Fod gt R Az BRI AHPIE 2 T g R fEp P H P T
AR E* e E N AHE 2 80 kgf/lem® %R 5 4 2 # = H.2
175 kgflem® %R 3% 4 ’%iﬂ@_ﬁ:ﬁ_ﬂ‘:ﬂif% *EFEARE IR E R
2 40% > ¥ E AR 220 Bk F A 10 % 0 Bk B A Y3 50
%> Ead (EERANENEZ 3 u*ﬂ) PR E2Z 30% -

—

(

2. Fp ARt AR
- BN 2 FHERF ATV ARA Y LR BE R M
PAF 2 )BT IR R R Y > REIZF) B RTESEREY o B F 24T
FRRFE T RRGRI B LM ﬁmféi—“ﬁ( b 70 %~80 %) °
EHER S AR R BT E ATt AR A Lw’ﬂmwgwﬁ
ﬁ%ﬂ&@ﬁ&aﬂ%éﬁ%%ﬁ#uﬂéﬁiﬁﬁiﬁﬁ*ﬁl?
BAGE BB -BE CHRBRSFESLGE sREELIERA
SR ERAETH-E N SE AR T o R A R
PR AR o HASTE 2 2 # > WA T[40 13] 0
L EF AGFEB  JEFAGFEBRARLE 2 BRRET HL
%’E\_o
QAR BRARKIBANTRATHESAH LS EA AR
# (Jaw Crusher) » SpLRE(S B9 F FdfT s © « A 3 o
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3RE R TV B R B T EE AR T B 1

ABF T BRGE L RSN RS ARS €3 SRR Ak
R R Gt > @SR B e FRARPAKE
4450 P4 (Cone Crushen) Rl p-{ > du #-d o 314 & 2 7%
SR R ks S Y A

S5ERH RATE RS BRI R A R U T
HAR ARG A REFEE A R
i Mo AR S R MR AR

fo B2 B e R ;ﬁ-r} ER) (T4 A cgik o 1Y
s

TEE RS E AR R Y R
Tim B W e > A S Fiapeapeid t oo

..\\
-

VA4 AT

13



FI o Jphee [ )= P 0

14



J

YT B RRIVE) £ R 1T

57~ ] |2 R (FbT pr

- BRI RS EA R LG R kR ]\3{ KR F)

B 129> frdp [4~20] 0 F AR AR 3G % R ORI 179%)
AR gkﬁl"ﬂff*“#-“%%Kli,kﬁzyﬁh#&%ﬁﬁwbwv&igi_
BRG]l T F LRI R LW R AR HRHFEY
f 2596 ~06096 7 - $345 % j4[4,5,14,15,16,17,18,19,20]F 2 Al gr % 2

Bl B LR G TSR

YT R BRI g T

()% p RAER G enE 2 g T A 3 TEARR GRS 2 L 4 ol o

Q% p AHXEAF P OE 2R AP

(G)gr = opptAp g > L ARtz dm § bk

(4 2 kot FIR @ﬂ@f%ﬁﬁ@ﬁ«%yﬁﬁﬁ%ﬁu;*agﬁg
ARt E R el ) 22~25 et g 5 2.0~23 ¢

(5)F 2440 £(O.D) f 3 ok

2

F R AR AR uk S S

oL ARt €2 H -

4

N

N IE K MEEESRF R 2 B
T idm 130 Qi d Z’ S EPE o
(6)F 2 sl | 3 #200 5Lév 2 7 B Rppl § o

R A b Sk S g e Y I S = el i A S L

Ly & 2 SR F

HiilzZ €2 @ RMAZKE (4C) 2 i g S fdR
BHTZZHEHCHAFLE > FIGVRE > gl e - 07 e
WE L 263 R AdekobE 5 240 ~243[18] 0 R A Rkt £
BHSER A ] X L[2]]

— e ek B R F L 10496 £ AR e kslaokF g G
5.65 ~ 6.50%[18] » £ # d Al o & el ek & keng [7] 0 H ok
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FI o Jphee [ )= P 0

FAF BN 3%~10% > ¥ EREY v TiEART BE[21,22]

PEASRE HF DR RAERE LAt R 2 R
SRR DA & R Bl kR GRS g S A e
R g R A e R ot ) R SRS R [T,
23,24] -

Nagataki & % [26]R]3% 5% » ,»T(éKj‘ml// ( AM, adhered mortar )
P- TEATE AR & el & 'ﬁéﬁi’ B 3NE) B RORL AR R A
Pk 3 #5840 30 pm Bt sk o R AR mfgv%é;:é; ¢ oI5 335
B TR RERE R 890 0 iR BB IERE 5 B E 24090k
F (- AR F G5 09%)0 - ﬁﬂﬁﬁi%ﬁﬁié R 2 ' (R
2R B 42X 50 um 3t jF o Nagataki 5 A B I > Awjes » Rl

Mgt kiRl & kp e "‘f 1B ST
o B RARGRD e S hT G T B R R A R G i w (ITZ)
2R IR e

- B R Y AR RS AL ant F 2 7] 0 2505 ok 5 7
§ 530300 0 iRyt BERIE 2 e 2 8 & R & K - Hansen & Narud
[19] 45 1 & 4 kit 4~8mm> Sk 5 5 8.79% 5 £ 4 Al kit 16
~32mm > B3R EF L 3.7% -

B ERSH R A £ 2 B i A uRE K 1206% 13
%> RFIAE L H L ’Ji;ﬁl'/‘ﬁf\fmg By o £ 4 ekl
6.259% ~ 9.259 » i F 3t X ARdukokh 0495 o - AR kel £
K5 2565 & 4dekpl £ 55 225 ~ 2.28[18] o — kiR 1 dmskoklex
kK s 238% 5 AP T ekleok kg h 7.92~10.29%([18] ¢

PRl 30 TR BT AR RPEE R K
FRFED 2T LR TR H_u»'w:ei%%
220 B RFF AT B A £ 3 40200 ok FE )

109 o NF 92 #F o SE RN T AED RS BT DR
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I
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[
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—tn

PP REFET R RF BEREDRLREL YL AR KR R
2o (119 g ggesadife) 2o g2
HMGORFZ L E 2 RS > AR ST AN T ARG R
ZHB T R FPH B PR RE o kR TCNS 488 dejpplyt £ &1
RF B EIT IR A el B - e (2 2 £ 4
At ) BN % 37.896 0 #2210 kgflem® T 2B 4 RS 5
OB S R R R SR ok 2-10 LA kR T L E L 227
BEOTRPT R SHL APV EFT AN 222 R Rk F T
B 9.5190 0 BEG RURE Y SR S 10902 T FriRiT  LE o

2241 FARENER S KF R

7 f SSD & |z & sk F (%)
HH 2.27 2.07 9.37
HH 2 2.24 2.05 9.61
HH 3 2.31 2.11 9.56
T o 2.27 2.08 9.51

TR kR L [11]
242588 Bfe

gl SR b= SN Dk S Sy 3 g s gRasR A A R AP ARl ittt S SRS
55 LI N DY Gl SRS - I v}&ﬁ#&ij@gsﬁ'ﬁ At s Tk
Sk A 2 535 Rl 2 e A B TR A S, P B BAR
fez Bpe o B s e ookt HoardE a2 R RS 1 IR
’ﬁ@?‘é’i’%ﬁ@éﬂ‘:ﬂ*ﬁ’fﬁ#” o % e

A B A R ML E S Tt ,pa%,w - x]}’ﬁ o =t i
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FJ (i R PLY P

WOl AR B T R e T £ R B R e el R 4w
(reclamation ratio) 7= £ W |TAR 5 4p B [22] o ALFRK & & DR AR €
PEL A asfe Fa L WAL L e AT ‘%
£ “‘1‘*’1‘“%" SN A LI S U SRS Ul ] IO SRS T st S
M N EIE R 4 paaiT 46 ASTM C33 23 %0 3 5 4
SRR RE18] e p vt RIFF S K o T ap 0 R T
B PR AEAR . 2 A D B 6 BS882 Mgk 4 Rk [24] 0 1R R
FHEFHRE L SRR o el ik 73~849 5 dmsit ¥ ik 16 ~
279%[18] > x4 it 4F 2 *rﬁ B f ARG - % s ASTMC33 2 3 &
[27]° B w0 QAR R BERIRRL 2 BIHEHEL AR 2 p
PRk B OTRRRE Y 2 L A el B Bfe B & CNS 1240

2R
3B 3E

— AR e e R B AR (RO RS BEdR R SR S00 ) 5 18905 £ A e
AT 9 5 30.09 ~33.89[18] « ASTM C33 47 1 i * fif i 2
SRR - SRR EIE S L 50% i * R 4G Rl T
Je3%o1 % 40% o 1395 7 »cdicdy - Hansen 325 d & £ 57w TR 3
LR A RS R T i ASTM #HR 52 chg $[28] o
Sagoe % Crentsil ¥ 4 [291F7 3 % % Aldg i 2 R Bdp S g I
WREIH12% -

VH 92 & 2B AhEFL 119F R ESE L 1 [11] &
P5 TCNS 490 el Brdp i sk 2 | & TR BB E%K > F%ES
o 2-2 07 0 5 500 AR RS ES C PA A F 5 3735% 0 =
R AR 1896 ~2596 0 & 1 G KRFE R T 0 40962 & foo
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SIT 0 FIERORDR R RS [T

%22 EARBEUBEERZ%RSES

GRS #FHREE (@R (g)
1/27~ 3/4” 2501.0 2500
3/8”~1/2” 2500.6 2500
RE (g) 5001.6
A %) AT A5 (%)
100 # 5 ¢ (g) 90.65 9.35
500 # & (g) 62.65 37.35
A% TR B #ic 11
o e B
TR %R 0 [11]
4R TE

ﬂ%ﬁ@%%?wmﬁﬁﬁwﬁ—i%ﬁ’unﬁﬂaﬁ%m,
ol e 5 26490 B A kol 5 38.690 ~ 46.99%
[18] °
S5.ER

R A LR R U e MG EeH Y F G T A F
B ECKEE.E R RER G R TR AEERES B kiR e i
RS S B A L KR & AR RIER S R RES A
48 slde gt 2 B o

_ i "%_Lq"éﬁ'frﬁfrxﬁp\é‘ﬂffﬁi %3490 E 4 el
freipedp £ 4 L 5 5 11.6% ~ 15, 4/[18] Frpi B I FUE % (ASTM
C88)121 ASTM (33 *ﬁ% YT S e A Sl }f/ﬁiﬁﬂ;mﬁimﬁl iz ASTM
C88 k5% 2 7 % [7] -

PR R S ALEHIE LR L0 o
q’&'ﬁ iﬂllﬁifkt)i R T\ Hﬁ’x:ﬂ?‘/pn - Ef_ ;J}F:‘J\ ER U 12y >
FRpRAE B R 2 3;'2'_&‘_;%_#?’%7» B3 18% c AR & » R AEF
2. 119 F B S g d 1427 IZ:%FCNS 1167 A3031 " AASHTO
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P i (071 PLY PR

TI04 ) 27 £ 2 ekl R FB% > F% % 540k 2-3 977 > SR
IR BEBFLAFTAF L N7 BB 2302 Rl v
BERFE Lo

223 RAPPERBHRESE
i B Rt (gE&is € (gt (g)
1/27~3/4” 670.0 581.1 670
3/87~1/2” 330.0 294.8 330
#4  ~3/8” 300.1 272.1 300
RE (g) 1300.1 1148.0
FEFAF (%) 11.70
TR %R ¢ [11]

6.5 T

- AT R R TS S 3000 £ Akt e T S5 2296~4.8
90 2 F A ATt SR AR eRA R BT AR i o gt B 2 de i e
AR ZANGENAREPHE S AR TS R XA
o R p WS R AT RS A G T S8 R (18]
73 M F

£ Akt enit 1S 5 0.043 ~ 0.899 pm > 7 el eIt B
5 0.0396 pm > G BAGRRRT HREL A RPALOTHRA TR
b ERBPE il ang R gk F (18] -

B Apbl v port g 2 Rfpdhod 24 2 £ 250
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VDR FIERERDYF RS [T

224 FAppa Al y
£ 2 - A
R o el Bt el
i € 2.26 2.54 2.57  |2.68
fe % (FM) 2.92 6.72 2.63 6.64
%k X (%) 11.15 | 4.40 1.88 0.57
EesfFE [1.36 1.45 1.68 1.62
PEEREHR %) |25 0.4 1.8 0.9
a2 HAE %) |07 0.1 0.1 0.0

FH %k ¢ [18, 20]

125 $HYFTHIEBRRRS

ISR FEOE(%) (HRRI OEE :AS;}ZI?M il S
) PRRZEEHABT 0 |C40
2 +, 2 EF L =
P B G S 87 H153
X L [<1.0(5ke) , . .
W iEH#200 B & 25 R % Mo so % SL
(?fnm)“mﬁi Fles mggey [T FHFEAST Koy, 491
R EICE S
HEARY AR |OSCHR) (BFR AL TR s Hg;‘
o9 B 4 <1.0(- &) |53 % 2 RH 10990
ook B R 4 Bt 4
3 B A <10 " KEH 2R T s 1173
£ (1<2.40) <3 G AR C142 1171
& # FEa A T
< ] - J—
(7550 <2.40) 8 BRE €295
o PR RR o E N RR 1240
_ _
£ F <0.1 30 g e R 12891
Cl31 3048
B AR X <50 e Ros 2 B E |C295 490
C536
(o e et A 3L LG
o <18 o C88 1167
V?]'I%\) 7}”7 LA ﬁq:
C289
foAl bk R R (<0053 B U )(2 T ¥ R 44 T (0229
W 9E <0.1(6 B ") B BA C342
C441

TR %R [18 5 20]
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FJ (i R PLY P

ing B IE S S e
FARESREA s FR WU 2 REL > TR
Fod 2 RRNLZ R AT R AL AREY ALFBET RS L
BOAFLHREILFTERY - R GFo L2 J\—F.ﬁ«}' SEER S B
Mo RERTEEL AL

IS

1.3 B

ﬁ&?ﬁﬁﬁﬂ%ﬁ@ﬁ”ﬁﬁﬁﬁﬁf%?Hﬁ*%wﬁﬂ
FRBORFZ P £ ARBRIFEEER T L ERE T v
PAlz A RRI B RERFERALIEBR | LFRADI DB R
giﬂ f‘M%~N%@vﬂﬁm\#imaﬁém“i”%iﬁﬁ.
- 3k o Limbachiya[24]3% 5 » £ 2 RE I 2 B R
%% ™ "% Topgu & A [23]A0dp - £ ARG
A1 Z o FH AR AR S0% iR T .

B AR R ELREEER Y X AR ED 22T A
o ER R Z KRR EEE G I (Tl 2okt i R AP R
o B AL EORF R FooRF g ARG R AL F ek IR
o ena (2 B R [21,31]

Poon & A [32]#-£ 2 ey Kok fedp4] & 3¢ (AD) ~ ‘pic
(OD) & wgcph & fe (SSD) & » $£Q A L 2 R B 7% 0 #
SBEEFR R FREI 2 A LB RELIIfRY A I K

mERFARNERHE T KRR M B BRFLERKE 54 100
% F ¥c e Yok ik 2 24 Rk
2.8 R

7B

\_

o

BAREI 2B R L dERED 2 80~103% > L 4 RS
2ot R RE D A et & g ek Y S It
FEEPREL ¢ e pd R AT TR RS TR s e IR
PR A ez R R E I R BB R BRI
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SIT 0 FIERORDR R RS [T

R TR o
3> &

AR 2 HEimE L 22158 ~ 2259 kg/m’ 5 fd i R RS 2
2344.5~2360 kg/m f < ; TR 4RI HH = E L FERKED
94% > p B ¥ “iig ) ‘ﬁi%%{kﬁwizu&ﬁﬁomwﬁﬁﬁﬁ
i [21,30]c g BRI HE e E LR DR T 4R G F v e Rl e
KR o SpARE TR o

2005 # > Poon % 4 [33]% * w 85 44 (FLABEBRY BT

FoRBEE AR ) WIEH R FHL AR ISR EH
Rl 2 B FyR%HT e r3%b 0 R TIO%E M 5%
4i 52
FREI2Z 5 - 44 S5%~2.0%z2 F - 2003 # T &z

ﬁpiﬁﬁﬂﬁﬂ’ﬁ;ﬂﬁiiiAE@%ﬁmﬂf% 842

P & Nagataki % 4 [22]r2 £ 2 juspsfd % 2 B ffn e 32 (7 38 5% o
SR L ARES > B 7§ G 45%~47% 0 11 ¢ 7] Katz [34]#
Fadep e 2Pt e TR TEF DT F RS 41 %
- H R E T RR30]2 f i - e
54URER

£ 2R bAple et PR R e R T B FUR R R IOT
%ii'liﬁ'i@iﬂ)}ii 2. 89%r4 b o 2R g Tl @ G tE PR G A
2 fe 5 rURR GRS ILGRRE TR A 4R G B B ARG R Y
A 2. 85%~99%¢15 ¥ {4RiT o

{

91’(

Hansen % Narud ¥! Bernier > Malier 2 Mazars [19, 35] %3 » £

=

4 e lin g 4 e A (e 4 R S
oAl g AR RERE R FHAL LR

Ry R VAT
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% % R R G V2 T O PUR SR " M) 39% Hansen 2 Narud [19]
e 2RRIFARBRAME R ERI DR K H I EH5

MRS kA R R A RES kA e s o e Chen % < [36]1)
Pem o R kAt (M R-REFE) B L RRIFURR RS
WOR GRS AR iR ot (B % li&ﬁ% ) BF oL AR S PR
ﬁ)iti’?ﬁ’??%iiﬂ;;ii w0 GER RA }»J’»P/ 2 b kBT

=
|
fes

%

SRR 4 R RS uxwészuﬂﬁ““°

4 %5

p # S. Nagataki % 4 [22]F# % 45 0 B RS 2 STRE

» A RAIMTIEEZFURE B RS B REIBE NI R R
PR RALRGE D R RSP > L A RS AR SPUR 2 B
5k 4 55 B P Mt - AR o R B Afdukiewicz & A [31]R]3E
B2REI? - F R LA Pl T EDRG DL 2 RE B -
v § Rt o > R AR R X Al g 2R
#d B K ndUR R R (21, 22,31, 37,38] ¢

E—}L

E;

—\

3 SEERESEP SR S K S S SR bR R LR R
2t T HPURG AR & X KRR o R0 15-40% 5 @ F R
£ 50%= REE S0%E A TR RS SR H R RRE XX A
Ry g d v e KK 10-20% o L iB- R AR 0 R4 R A e
Ly € prd £ 4 RS hla S pdpd o AL 4§ L F L
AR A2 2 mm 7] gt eh s 2 B H B K Topeu[23]5 5 0 ARk
kAot T o B ARG R R G 2RI g R R
ﬂouﬁﬂﬁjKMFmBﬂﬁu’”1m/y*ﬂ#$ £ 2R5

» AR IEEZ I T > B R HEI R A 259% - Chen F £ [36]
ERIRR R L AR o R SUE 7K R NN SUE K Rk % S A
FR ﬁkwwhﬂ& AR A R

A d 3 KRR hl A R T - BRI
SR L VG s 9L B oo De Pauw [39]3 IR > § RS fert Ap e
td 3wt kRpEF 28 X BB R DAL R YL 4600-7100 psi
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TR IR S T

(31.7-49.1 MPa) -

RHEFRI R R 2 AL A e X R e

R RHRSERTHAB R RIPLEL ARRS ARG
S PR EET S HPARERP G RPEIT R T AR
Gtz ¥R L FED 59 T ot by Oliveira % 4 [40] & 1996
Efhopd Mig KEHE 2 RGD PR R PR RS ¢
ARk p g 3 e ok i 0 FURR SR R R eentE 0 7 T de ok i pE
$HE A RED vk MehdUR A 2 2004 & > C. S. Poon % 4 [32]14 A
Pz kRl P2l 2R EFRRE%R PR B
e AT S0%hF ARk B A HERSHE A REL T A
2 EaRR R o

\

=k

2003 # > Otsuki % 4 [41]u BRI e s (ITZ) k=R i
AREERRI BEZ BRI REET AR R RED R
T oG ITZH®ATNITZ 5% 0 #ri L 2R 54
2 5 BARE G A ORI ERT o d g ITZ ®RATHITZ 5 35
ZoF o B Z_Gp ko

2005 & - Xiao & A [424F & 4 R RS A E hPUR T 2
PHEBaERSE cATE R £ 2 REL EURE R T BUR
Bt BB E T BEG fodw § REAERZ LGS
63~79°  FR 55 BRIGREE T E 4 RS 2 S HMEUR B A
RER-N R 2 B 4ed R 2 H oo ManUR S RV B - SRR

58 o

;s:%—

Chen % A [36]P]3n 5 @ % RAieenf 4 B3 kol HHRRB A
R R A H R R o kA 5 038 BF L AR
F R R B RES g R 5 609 Aokt A 0.6 FF o 3

L’{Jﬁgéti 75% o
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P i (071 PLY PR

6.4 5 B 2 Fte A
A Afdukiewicz % A [31]F7 g 4g > & % X il et chjade
WRAE e 28 UGS R FAE 10%; U et e 2
Bo (8 X ARl et 2 R L 028 % Fadhas B 9 45T 3.4~3.8 MPa 2
BRGRL B RDPEA L AR E T L5 B F-
TApd o B ARRL PR R L 2R B R B 4w TE L
BB A 5 H 28 % kg B A3 3.3~3.6 MPa 2. fF[38] 0 gt ¢h o
4o otk J BE o AR ISR R s R [40] -

—\
2~}

l

-\

£

B”Fi%"%?i4W%Va*”m%fﬂ¢ Iy
ke & 2 SRS 0% P i B o — KR REI LA R

uiﬁw RS P 58 B B 10% 0 B % 20% [7] - Poon % A [33]:
B LY BBLE BRI PV LI B AR RR O AR E T AT
deor o QIH 5 kBT i d o Fl S BRI E O RIE PR
AARER R e r AR BEEE R DB RE

Chen ¥ A[36]3n 5 » % £ 2kl > v L 2883 Dl
CURIRCI - SRAELR S50 BN L
2

R R R F RS R EM RS L 2RSS IR
4 122%~392% 1 M AL PR g A dod R
S T AL R N ST R X F oy T P A o S A
Tk g Ro

2005 # » de Brito % A [43]4% 91 » ¥ RGEL ¢ 2 1§ L pp R
FpEo Hap R KEAEZ RS o At R o
Q.3 M H#ic

oo g hE 4 R éﬁ'riﬁiﬁ;:(E B)4 v g R R

LA REIEREY ;%{ﬁ 3 3 1 81%~98% > L3355 87% -

e ARG TR P AR RV P AARFW IR R
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VDR FIERERDYF RS [T

Flodg iz gplefer T o L 4R 2 E®Y &4 B3l R R S
] &

Building Contractors Society of Japan [44]F7 7 i * £ 2 fsfd gl
gt HAB e g7 dpdi o R B2 e 2 el 3OS HOHOR
£ 25-40% ; * f A ekt PSR st 0 10-33% o Chen & 4 [36]
s o AR B R S F ARG o 700 0 sk At
R ERWESE RS L AR 2-1 AT e

Xiao % A[42)F g dp d 0 B 2 RS 2 SEPHTRO — SRS S

@’7ﬁ’ﬂﬁ#4tﬁg§ E L Bk R 100% 5 0 B8 SR
Fodcp b 45% o

9.

28 A WY T BB AE DT ELRBEL > (v ) S
0.109~0.271 > T 3=2E 5 0.157 ; £ 42”2+ g 5 0.105~0.231 » L35

/7L ¥

B4 0149 c FEMEHPLELE L 56 2 5 PlFEAREL D v

0.116~0.243 » T35ig 5 0.154; £ 48424 ehv E 5 0.102~0.239 » T

ML 0145 &L AR h b B RS (RIT o L RS

IR

P
B

e b2 ARG 2 v BT A 0.16~021 B > & H R
T s - R drd 2-6 3 4 2-8 5 A RAERES 1 BB
2 B 8[18] -
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FJ 2 U )= P

%26 F 2R

B L B A

A EA/d R
FamgEs (%) |EL2RE2 (%)
2_ v E5(%)
]
R A 7% 28X |56 % |7% [28% |56% [7x [28 % |56 %
6.9MPa |5.85 [2.44 |2.12 |12.18 8.29 |8.30 208 340 [392
13.7MPa [5.35 |4.80 [4.26 [13.628.12 (8.36 255 [169 [196
20.6 MPa (3.88 [1.65 [1.70 [9.16 |5.50 |5.20 |236 (333 |306
27.5MPa (3.15 |3.47 [3.56 |(11.30 |4.49 |4.98 [359 (129 |140
343 MPa [2.64 [2.56 [2.58 |5.74 [3.12 |3.02 217 (122 |117
FAL kR : [18]
£ 27 pAL2RRIBEE T B
£ A RES | . .
o % 1 AR 52 % 11 AR 5 3 % I A8 5% 3
857
i 55 R % 2
.y oW SRR PRy bR PR
85 R % 4 '
G =S S ey sk o O - R e A sl S - R e A sl S
i w ae ol | o7 g o & gt A
R bl SO SR TRl € 4wkl
% gt | A ﬁi@ﬁﬁlﬁ_ﬁ#m++2ﬁ
LI F %
- = 180~210 kg/em® | 160~180 kg/em® | 160 kg/cm ?12 ©
5% &
R AR A
im / ~ Bk /I i3 .
e s | DT IR e
L s R % - e
Wi B L AP
=7 SRR
BB
FHR KB [BlrHRK - £ 244 > 1996 -
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-y
—n

|2 RERD £ 2 Pl T

% 2-8 FApHREIFEVRKRESZ
AT A A OF O (Age 91 days) B 5
, - . Frific o
1R R R . Rk . , A E R 5 3 B
) 5 A ms) | % = A . G Tyt
(mm) 5% & (Mpa) A () PLE FCHumm) | , (kQ-cm) T BQs)| " R
(10 #%%)
Lo e I CRRAE
DR Bt [021~029 (34.53~43.95 [4089~4218 |0.12~0.15 |-252~-308 [1.00~2.85 [43.0~50.1 [1346~ 1871 5 4 s
T B X
Lo e CRRAE
DN Bt 0.10~021 [33.55~46.21 [4486~4591 0.13~0.16  |-140~-223 [025~123 |72.1~80.6 |803 ~ 1498 75 s
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