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TR DT A v D EHEAT DGAIT OV U7 BUE A To TV VRL Y,
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(ASTM C505) FIRDYE FENTODHEERITRD TN D, MaERYZ e UTUERT S Z EANFRECTH D,
@ Type IT—Temary Blended Cement : =52 A b
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*CEMVIA (18%=BS=30%. 18%=FA=65%, 40%=C=65%)
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R4\ F - WIBAO%D =17 ) — RS %3R5, IS BEE A FERL T E D K D ICHRTOREREE » Ofs
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x5 27 V—MEA (W/B=40%)

WE HAAT R (kg/m®)*® " JEFTF AR
Bt A No B=HPC+BS4+BS6+FA (Bx%) SL | AIR | TEMP
) | W S| G| ™ ; .
HPC | BS4 | BS6 FA AD® | AE¥ | m) | (@) (C)
H40 413 758 450 | 0650 | 00035 | 115 | 46 229
H40B430 289 124 749 447 | 0450 | 00020 | 105 | 38 237
(30%)
H40B450 206 206 744 445 | 0450 | 00035 | 135 | 51 235
(50%)
H40B630 289 124 750 447 | 0525 | 00035 | 135 | 47 234
(30%)
H40B650 206 206 745 446 | 0525 | 00035 | 145 | 48 232
(50%)
H40B670 124 289 740 444 | 0425 | 00045 | 130 | 49 225
(70%)
H40F10 371 4 | 746 446 | 0500 | 00150 | 95 | 42 221
40 | 165 968
(10%)
H40F20 330 83 | 74 442 | 0450 | 00250 | 140 | 45 216
(20%)
H40F30 289 124 | 721 438 | 0400 | 00350 | 120 | 43 24.2
(30%)
H40S 413 758 450 | 0550 | 00025 | 120 | 46 229
H40B430S 289 124 749 447 | 0450 | 00020 | 100 | 39 236
(30%)
H40B650S 206 206 745 446 | 0500 | 00055 | 125 | 47 228
(50%)
H40F20S 330 83 | 74 442 | 0425 | 00250 | 105 | 31 234
(20%)
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1, FHEBRLA) DREEAL T £ TiE95%, LIS CIE60%
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DAL U, FIiE A £ TEIRK 20COMREEEIZZE L
TR L. Bl 28 H £ CKIER 200C KT A
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=6 =7 U—MidA (WB=35%, 50%)
W HA R (kg/mP)* " e BV
A4 No. B=OPC+BS4+FA (Bx%) SL | AR | TEMP
(%0) W S G (%) . ;
OPC | BS4 FA AD*2 AE® | (m) | (%) (C)
N35 471 713 435 0650 | 00010 | 145 | 47 238
N35B50 236 236 695 428 0450 | 00015 | 145 | 43 234
(50%)
N35B85 71 401 682 424 0400 | 00045 | 125 | 51 24
35 (85%)
N35F20 377 94 684 425 0500 | 00050 | 120 | 35 224
(20%)
N35F40 283 189 | 655 414 0400 | 00250 | 145 | 45 222
(40%)
N50 330 827 472 0250 | 00015 | 140 | 52 23
N50B50 165 165 815 46.8 0113 | 00045 | 135 | 43 22
165 (50%) 968
N50B70 99 231 810 46,6 0094 | 00060 | 125 | 45 25
(70%)
N50B85 50 281 806 465 0088 | 00065 | 115 | 40 21
(85%)
N50F20 50 264 66 807 46,6 0075 | 00200 | 115 | 44 228
(20%)
N50F30 231 99 797 46.2 0038 | 00300 | 110 | 46 230
(30%)
N50F40 198 132 | 787 459 0038 | 00400 | 145 | 40 28
(40%)
N50B50F20 99 165 66 795 46.2 0025 | 00300 | 120 | 46 22
(50%) | (20%)

HBSA, FA DN A 2 MR DEEF DIRERZEEBW TR L HDOTH D,

2AD
TkAI A L=,

BAE: 75T v a2 LIRS TS T A VR R, F O
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3.1.6 #i#h91 HETOABEHE

FeilaA R ORERIAR & [RIRE I E U7 R A
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WEREAT T2, £7-, Ml 28, 91 HOMBRTIL, =07
L Y A—4 % F TR MR OIIE & T T o 7,
ERHHLRERDOFHEITEIL, JISALL49 (ZHERL L 7=, 72k,
Mt 91 B ORI BRI, Ml 28 B E Tk
BEEAT T4, REEBRD SHUTUORWENTRH
BTS2 DTHD,

M 91 B F CORMRIROENRE ORI 2 R
2 \RY, MLz A FOREES WIB (2205
L IRFB OIRARNRE WIEAIZ S, OPC B
HPC HEBEOHERIAR & L CIERSRED NS < Zeodz, T
DOIERANX HPC 24/ L7 WB40%DAEGEAA L v ¢, OPC
ZE L72 WIB35% & 50% DA T Z BT,
OPC Zfi L7-HERA L HPC 2 LI-eiA IR
R OIRBRIIE TR 2 D720, M3 U b
TERVA, HPC 232 Z & ClIRFWAREFRFOM i
W CORRBEERE DN 2B C& 2 IR b 5 &35

()T
BE-1 RO ERN
MEFBIORAT D OGN I 5 2011 FEOHEIEGR., SFAREE, GFKEIL Fiiomb Th o,
AitkE : 1014.1mm
Atk : 32735mm
ARtk : 21155mm

(c)ii

(@BEHIRT - ><IT EFE))
(BLRIFYT - wF)
(BT - 478

bbb,

W/B40%7D> BS4 & BS6 i) L 7= adfAR oD Effgh i 4
HlET % & Ml 7 B OFERERETE BS6 A L7 ek
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Bbid, £io, BHEREEE) 217 TSROk
1 HOOFEREMRAEI T4 T 30N/mm? 212 Tl Y | &%k
AT T T LA ML RBAR N ShAE
M 2N LN TE D L EZ BN,

W/B35% & 50% Clrl—DIRFA DIRGFROMEIAD
MR ER T 5 & WTHOEE S WIB35%O G
DIEMERENRE  Ipofe, IRFMEER L= 2
— N T TRERE DK T A58 T 2 72D DO D
DOIFEIWIB /NS 252 & LD, 2084,
FERANHUOHE S AN L C COL IR &K 9
LHAREMEN S D Z LI TEESMEETH D, F-, B34
% 85%iRA LGtk & FA & 40%iRA LB T
FTHLHHTO IS THUE AL HIEFWADIREHED FiR%E
2 T7=HDTH DN, BSA % 85%IRA L 7= R b
(CHREREEAY NS < M 28 H LIS OIRERE OO,
INEL TpoTz,

s 28 H & 91 HIZHIE L= MG ADEERE & &
SEMECRI ORISR A -3 |, T 2T, 26 FREORS
OHEARCHLNI- 2 TORBEREER L D,
fin 28 H ORI & F RO BHRIT, WB oA
T, A MEE, BRI ORSGRIZDD O T, +
ANELHaL Y — MEERGE [BEHR] DTiESh
2 THERE & FE R ORISR LS L7, Ll
i 91 H OB Tl W FhofEiR BT £
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DEVELOPMENT OF UTILIZATION TECHNIQUES FOR LOW CARBON CEMENTS

Budget : Grants for operating expenses
General account
Research Period : FY2011-2015
Research Team : Materials and Resources Research
Group (Concrete and Metallic
Materials Research Team )
Author : WATANABE Hiroshi
MORIHAMA Kazumasa
NAKAMURA Eisuke

Abstract : The objective of this collaborative research project with eight organizations is to develop utilization
techniques for low carbon cements. The project focusses on the effects due to the large usage of the low carbon
cements: test methods to evaluate performance of concrete, design and construction techniques, and calculation
procedures of carbon dioxide reduction. In this fiscal year, a long-term exposure test was launched in Tsukuba,
Niigata, and Okinawa to clarify strength characteristics and durability of concrete fabricated with the low carbon
cements. Several accelerated tests, including the non-steady-state migration test, were also applied to concrete
specimens to evaluate their resistances to chloride ingress and carbonation. Moreover, the carbon dioxide reduction
created by the large usage of the low carbon cements was estimated.

Keywords : low carbon cement, supplementary cementing materials, exposure test, non-steady-state migration test,

concrete structure
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