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Study on Low-Carbon-Type High-Strength Concrete
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Abstract

To develop a low-carbon-type of high-strength concrete (Clean-crete), the fresh properties, strength,
shrinkage, and durability were experimentally examined at a cement mixing ratio of 30%. As a result,
Clean-crete was confirmed to attain a compressive strength (28-day standard cure) of more than 130 N/mm?2
through the design of an appropriate water-binder ratio, even when the proportion of the admixture in the
binding material was set as high as 70%. A high admixture ratio induced neutralization. However, it was also
confirmed that the neutralization progress could be restrained by making high-strength concrete.
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Image of Material Composition
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FE | TAVh | R VATV E A NO) (3.16g/cm’)
& | B’ | OFFA) H#BHEBS) (2.89g/cm’)
| F | @¥72-A(SF) (2.20g/cm’)
(B) | ¥ | iR : BS4300cm?/g, SF223,000cm’/g
ZK(W) FAKIE K CROCER I
HIEHA(S) | ZRIRVAR) N FEREE R S WD (2.64g/cm’)
HUBH(G) | RSB EME R SR (2.64g/em’)
JRANF O & REIK AI(SP1)( No.1-16)
(Ad) @ YERE AE JBUKAI(SP2)( No.17-23)
Table2 FXESMF
Setting Conditions
HH ARE S

25 77 1—(SLF)

W/B25%SAF : 65+10cm (SLF)
W/B30% : 60+10cm (SLF)

AZ 7 (SL) W/B37% : 55+10cm (SLF)
W/B44% : 21+2c¢m (SL)
e o 2%LL T (No.1-19
S (Ain 3¢1.5%((1\I:).20-23))
Table3 FRAFHH
Mix Proportions of Concretes
No W/B W FEEMOBRAEIE (%)
) (%) (kg/m?) C BS SF
1 150 30 65 5
2 150 30 60 10
3 15 150 30 55 15
4 150 30 50 20
5 150 30 70
6 150 30 65 5
7 18 150 30 60 10
8 150 30 55 15
9 150 30 70
10 )1 150 30 65 5
11 150 30 60 10
12 150 30 55 15
13 150 30 70
14 150 30 65 5
15 2 150 30 60 10
16 150 30 55 15
17 150 30 70 0
18 30 150 30 65 5
19 150 30 60 10
20 25 165 30 70 0
21 30 165 30 70 0
22 37 165 30 70 0
23 44 165 30 70 0
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Table 5 MR
Temperature Properties

HH | No W/B B ()
B () | vEEE | RmiRE | EE ERE
2 15 20.7 50.7 30.0
CBS 7 18 20.7 51.7 31.0
11 21 20.3 50.2 29.9
+SF

15 | 25 19.8 46.9 27.1
19 | 30 20.2 44.2 24.0
20 | 25 20.7 54.6 33.9
CBS 21 30 20.4 49.4 29.0
22 | 37 20.3 443 24.0
23 | 44 20.0 40.8 20.8

160 — ‘ ‘
< 140 [ w i C o Co | o ;
T R
> 1200 A 5 ***** - P .
E( 100 ------ R LE L (T e —
@ - =2 | N
ﬁ& 805 : : - ]
w60 Poooooe - O SF0% | —
ié\IK- - ; ; YAN SF5% =
40 o T 1 SF10% |-—
Eg - ! ! < SF15% | A
K 20— P /' SF20% | —|

0 \ \ T T
2 3 4 5 6 7

faEMKE
Fig. 4 B/W & 28 HEEHER A4S0 0 Bf%
Relationship between Binder-Water Ratio and

Compressive Strength by 28-Day Standard Cure

160 ‘ |
— C30% : : ,
£ : : 3
§ 140 - S CRRRREEE e —
o © A VAN : b
B 200 [------ IS Llooins —
i R -
ﬁ‘; 100 [—----- VAR \VARREEE O W/B15%
kY B ! A W/B18%
o ‘ 0 W/B21%
M 80— O W/B25%
& v W/B30%
\ \ | \ I
60 5 10 15 20 25

SFDEEEIE(%)
Fig. 5 SFOIRGEIA & 28 HEEUERR A= 50 % o BI%R
Relationship between Mixing Ratio of Silica Fume and
Compressive Strength by 28-Day Standard Cure

160 C30% | L
oo e S e
< i : : S B 7
=z 120 = [ S R | T ]
[ [ . . . . B
§ 100 s SR Pooeooe ARREEEE -
H o ogol o ]
e - i i i i 1
) SRS S R S N
% PP O 2MHFH:SFO% | ]
= i : O 3A9%:SF10% | |
m 20— P T S T —
> i i i i i ]

0y 3 4 5 6 7
EEMKE

Fig. 6 B/W 91 H fifi 5 WiEhas £ TR DO BAfR
Relationship between Binder-Water Ratio and Comp-
ressive Strength by 91-Day Simplified Insulater Cure

o 20 T IS I S S N N
€ - ! ) ]
£ - C30k, O 2MHFH:SFO% | o
Z 15 O 3@ %:SF10% | —
> r ! ! ! ! ]
? B L O ! 1

10yt DT beeeees R R -

1l C o Q ! 3 ]
KM . ! ]
< S e e S i R ]
i B 1 1
48 C | . | i
€ 0 oo D ST -
40 r ! ! ! O] 0 ]
ﬁ -5 C ‘ ‘ I ‘ I \ I \ [
40 60 80 100 120 140 160

91 B 5 5 W S0E A TR EE(N/mm?)

Relationship between Compressive Strength by 91-Day
Simplified Insulater Cure and ,3Sg



RMFEAIFFEATH No. 79 ARBRELEIME = > 7 U — b OBF%R

RS Sor | RIS R BE DS & (Fig. 8) | 208 SO
INTE S $ - e E r C30% @) 25 % : SF0% ]
5370, FemREE D R < 7R DIT D4 TagSoy 1 < 72 518 S50 O 355 %.SFio% |-
R B8, SHATR T, IS0 1 BIE T WIRE A I s 1 1 .
BIIR N7, LIeid>T, SFOFHENR20CDER S0l O,; ,,,,,,,,,,,, - L9
BEOFMER TR RITTREETLE D R0, g L ! ! ]
LA 5 8 SHAAR A3 CLS, SFOIRALC & 0 9 = S O S S S :
FEASBEE S, 5Sai/NE L Rolo b D LS SN D, oo | | ]

R ob gy Fogeos
4.4 R#EtEIR oSS O An! ]

IHEPEIR & LT, #EBEIRE I DWW, & S 2 LR = —54;) ‘ ‘ 4‘5 L 5‘0 ‘ ‘ ;5
2 X0 IR R LTz, FHi & SR O BR % O
Fig. 91”3, E&EMREmE LT, KEEM Lo Fig. 8 fmiliE & xSy D%

V2 PE > TREBUNEER IR T D MEHERIZ 2 & 77, Relationship between Maximum Temperature of
Mt ORI > THRIBINHERITR & < R D EMICH 5 Concrete and ,3Sq;

B3, KAEAH LD N S WA IRE ORI/ & < IRE

MZdH D, —J7, KEEMHD44% & REVIGEITIE, O  18-C30BS60SF10 A 25-C30BS70
FHB182 A THUK L CWAVERN RSN G, £7-, K A 21-C30BS60SF10 W 30-C30BS70
EOBEE30% 2B\ C, MEEHERR AS BRI R IE T e ¢ oesT
HEAERD L, SFOIRBRIEGD% Tb/NI< D, ¢ 30-C30BS60SF10

I DI, KRS H30% THALKEDS FEGIGHE R I RAE 0

WEE RS L, AERORY CHEEERTR L . I E
2V, 2B, WEROBAITBONTY, HMns2HIcHT el = S E
B ERIRRERIESS0 X 100U F &/ S W Th - 7, T 200 i R ST P 3

B & B CAUROT OB £ Fig. 1007, 25, X 300 i T ﬁwﬁ
1 CUHE O3 2 ORI L AU BERERF R O SR & LTz, M a0l v & | BE
SRR E LTI, Mo ThomgOT: 8 b v %
KELRDMEMCH DA, Bl L= RIREE & 25 B B : v
L OFTROTEICE T HII182 A TIRIEIRT 518 o ~600 3
WA BN S, El, HOBOTHE, ARG =700 = SRR SRR E
DI TS DRI D, ZAU, ik ~800 ‘5‘0‘ - ‘1(‘)0‘ — ‘1;0‘ B
fbEN5Z ET, KoOBEINREZVIZ <Y, [k HEa(E)

RNERS B CinREE L 720, BElUEN KRE otz Fig. 9 Hn & 825G == O B %R
bHOEHEE SN D, ek, KEGH 8% THEmI82H @ Relationship between Curing Period and Dry Shrinkage
B OUE O, FI700X10°Th o 72, F—DKEE

M THERMEI O R (SFOFM) 2 RD L, TOET O  18-C30BS60SF10 ®  30-C30BS70
SIS, 122 A LI b A I o . & WCABSHSFIO A T-CHBST
4.5 tciERE L L B B R

PRELHEHMEIC DN TIE, 28 FRE R A 0D g & &~ -1°°g.r ********** AR E
(P DT A BT 7 AL A U B L7 o o B B =
ZFig. 1N T, ROENTZT—F TiEdH 203, PHE(LH £ 300 o l!—i
FERRE L SRS I IS B SN, R (L S Ak 400 @ e al e E
PREC 72D 2 EIC &Y, PEEOEITIHNH T 5 b @ 500 a;ém@ 77777 &gf
DEBEZBND, £z, PHACHEFRE O L LT, X g 0 o i
KEEA HEDRARA44% T b, PHALHEERREIE3.5 - Eel R S E
mm/V S TH Y, FHESRIN & 654 (BKE) L L7k 700 OO g
BOTHALES 1T, BN T8.8mm, B TI5.8mm e 72 800 e
D, BRI ET0% L mOWEARICLIESAICENTY, HEsa)
HFPELEE S IF30mmEL F & 72 %, 7ok, FMHALIRESIL, Fig. 10 #4in & A CUUHE O3 A 0 Bt
H AR 2 O @AM 2 > 7 U — MR aHi T Relationship between Curing Period and
FHR) - FfEH O (C=AV (COyS)XVt C: b Self-Shrinkage Strain



RMFEAIFFEATH No. 79 ARBRELEIME = > 7 U — b OBF%R

4 T T ‘ 1T ‘ T T ‘ T T T T ‘ T T
‘ ‘ ] : @ ]
o wmal .. A -
| W/B=44.0% -

w

\\\“\\\\
O

1w
kel
3

—_
‘\\\\‘\\\\‘

'

'

'

'

'

'

'

'

'

'

b 2R B R B (mm/ V3B

_1\\\“\\\i\\\i\\\i\\\i\\\
038 1 12 14 1.6 1.8 2
28 BAREE 43R E D F M (mm?/N X 10%)
Fig. 11 28 0 EYEREAETRE Dilfif &
M LE AR D BIfR
Relationship between Reciprocal of Compressive
Strength by 28-Day Standard Cure and Rate of
Neutralization Coefficient

1207\ T T ‘ T T T ‘ T T ‘ T T ‘ T T ‘ T T
gomsyygRaann
& C ! ! L ! !

BE 8O-t S
T - : : : * PRI
B ool o
i " ;
® - O 30-C30BS60SF10 |
m 40 ®  25-C30BS70 A
- A 30-C30BS70 ;
20 B 37-C30BS70
- &  44-C30BS70
07\ L1 ‘ Ll ‘ L1l ‘ L1l ‘ L1l ‘ L1l
0 50 100 150 200 250 300

EREREY ALK
Fig. 12 WEAERMEY A 7 VB L AR BRSO %
Result of Freezing and Thawing Test

S(mm), A : PHEACEERE(mm/Y ), CO,: REEH A
EEE(%), t: HEGHE) ) 1KV EH L, 1k, B
EEaha Lizar s U—MX, KEBLILY T LABEOR
BAIZEY, FHEOETRENE STV, Ll
BH, mIBEMICLY, MBS ICR D 2 L TR
RFEDF AT CTE, THLOFREN R S, HiE
AOBEANEN DD EEZ B,

4.6 REERLARIERUME

Fig. 121C1%, BRESEMEY A 27 V3 & AR B PR S o
BEFR A R T, 3009 1 7 L1k OFSENRIELR SR (AER
B 1L, KEEHH44% RO A 1T90% U &2 H LT
W5, 2T, JASS Yo TEkkmiRIER 2% D=
7 U— N TiE, FLWEREMAEER 2% 0 T LBk
HAEBAETIVELE LT8S% N RESNTEY, T8
ExETDITMETE D, —F, KEEHH44% Ot AME
BHT64% TH Y, FHmift AR AN EH T oI E
PWEETHZENTEDLEEZD, LIEN-T, AT
DHBEBETVIEAICHZ G b0 EEZ 5,

5. F&®

Kim X OFHTH LN EZ L TICRT,

1) IEAER AR RS KOV S B AR sR 1, Y
BT 2—LDORBERITh b BT, Fiatk
I > THERT MEMITH Y,
130N/mm* LA - OERERENE LN D, 1721,
FEAMIKEER K E VR OKFE G LA/ NS
FHIER) TRV, TRERBRRIZRY, i
B KOS BRI JAFE 9 MK T B E
NRBEND,

2) 28RS SR(CHBS) DG RTRE AT IEME (55801 13,
1 5 T B0 AR BRI DB > TREL 2D
IS 0, 1.5 W B 2 3R 7S 90N/mm FE i
DB, 256SolZIN/MM*BRETH 7=, —77,
318457 B (CH+BS+SF) DogSo 1T IEH 1T/ N & L,
5 W B A% A 580 % 23 90N/mm? BA | T % 558 13
INMM?BA R THY, VA7 2a—ILDREIC
LV, SN EL ol b D EHEER SN D,

3)  WUHEREE & LT, RRIRIURESRIS KRS A HL o3
I TR 2B M H 253, B CUHEE
W AKFEAH L OB L - TR+ B M
b5,

4) PP EIEHE S LT, R R AR & BRI
EVHBMEN R B, Ee, PSR
Mot & Ui, AKAE A LD e KB 2344 % C
b, HHALE RIS S mmANE TH Y, EiE
EALT 52 & TR LOEITEMRITE B L
Ex2D,

5)  HREmMRIRHUEE, ESREE LT D 2 & T300

A 7 N DOTANERREL TI0% 135 BT,

HEE

AW ER T DI2HT2Y, THHHREE LIERAY
— 7 OBRFERICRE 25 TR#OFZRLET,

S5

) BAR=>7 U — hT%S R 2R3
L URY YA, 184p, 2011.12

2) /NHFIFE, i BFIMEREA LY — O
HLREOOMER (ZD1~FD12) , AARBESES RS
s EHAEALAE, pp.185-190, pp.865-874, pp.214-220,
pp.325-328, 2011-2014

3) ARz I V= IR @Ei#= 7 Y — Mt
KREESWEE (I) , pp.209-210, 1994.5

4) AARBEES . AARBREZSEL T FIEAELLRE -
FfEE JASS 5 (kfi=v 27V —FTLH) ,
pp.612-624, 2009.2



	1. はじめに
	2. クリーンクリートの概要
	3. 実験概要
	4. 実験結果
	5. まとめ

