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A Study on the Long-term Durability of High-Volume Blast-Furnace Slag Blended Cement Concretes
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Table | )P A 7 7RO KO - HoF mifg
(Chemical Compositions and Physical Property of Blast Furnace Slag)
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~500°C DK E & BEMBROTRERS &N G, NX—A M
W0 L CHEE L,

X #EP (LLF, XRD) B L7 — VU = EBHGRI 66 Photo 1 BRI B @k
(LT, FT-IR) ORIEH OFEHT, e & R
KOEE LTz 7 U — M &~ = I TR, HLE A
EROBRE, SRESKCTEMICHE LIz A PX—X N & I. EHRERERLIUERE
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(Sample Specimen and Test Locations)
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P UoTUBRNEL LD EE X BN, — T, 30%DE
ATEBERL T REAY FEEHETAHEAITREICE
WCHIEEIMERE ST, eREEThH o7z,

2. NEMEHE

JERESRIE & MmO BIfR % Fig.3 1o T, & TOKEZEBWY
T, MR 91 B S AR TEMIBES ML, 0
%1%, B4-70 BL O BS 2B WTIL 21 205 41 £ C, T
DT ARG 2SBS0 L, B4-90 35 X OV B2-70 128\ Tk 21 4F
O DOFNTET LIZbO0, [FRREOJERRE DR S
TWDHZ & xR L, £z, M 41 Fl2ds T 2R E
1%, B4-70 L Ibiz LT BFS @& A CTh 5 B4-90 IX, JEAMiTHRE
OHEFHEIT/ NS WNE OO, 91 AD 41 4E H OMRFEH NN
K& L 720, BFS OEAEKBEINEIC X 2 5RERBLO FE) K X
WHDEEZ BT, B2-70 DM 41 DT B4-70 X
DS, TAUE B2-70 IZH A &5 BFS OLRmFE /N
SN2, BTEAKMENEIC LA BUSHIES /NS e o722 &IT
Xab0EEZLNT, EHIT, BS OJEMIREL, &K
YL bl LT 20~30 N'mm?2 iZ E K& WERTH -T2, Zh
WZDWTHE, RPMALEOMILES B L OEKR I D& A
v N RF OWERER AW FE 2 THRIRT 5,

WA, FEMETREE & FPERE D BIfR A Figd IO~ d, 7235,

e A PEHVZaY 2 ) = N ORMIBATECHET 2 —% %

B4-70 O % Fifl

B4-90 O % Fifl

==

Fig2 41 2 Lo BRIED/ME
(Physical Appearance of the Test Specimens)
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(Changes in Carbonation Depth Results with Exposure Age)
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(Relationship between Vicker’s Hardness and Carbonation
Depth Test Results)

M 6-20nm m20-50nm 50-100nm 100-500nm
®500-1000nm  ® 1-50pum W 50pm- o EHHFLER
0.200 50
t 0.150 40
= 0.100 30 =
: 20
S 0.050 10 @
] o
I8 0.000 o &
M- =
B
R L ER Kep LR

Fig.8 LSRN

(Pore Size Distribution Results)
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Table 6 ARFMEALIIZI T D Ca(OH)» D 7E ffit
(Amount of Ca(OH)2 by TG-DTA)

B4-70 B4-90 B2-70 BS
Ca(OH): (%) 32 - 3.1

EZbiLD, —HT, PHALTERIZOWTIE, X2 hK
WO RIEALIZE, B EIC ALz szl ey
H—=AWENSCRE T LIZbOLEZLNS, 728, B2-70
DI RFBAIT K 0 FAFE AL L2 FTREMEDN B 2 B D 23,
EDOELA & B DA & Ae o FZBREITE D TR,

(2) ML

AL L ORI O AL 0 A & Fig.8 12" ¥,
2 TOEEIZIBNT, RPMEALES & Hefg U TP bR oI 4L
BROIARIE, 6~20 nm OFMFLEDJAD, 3 OV 20~500 nm D
AFLE OGN, & HICMAREEDOMAHER SN, ki
DX DT, FHEALICEE D LR ORI, EFE A 2 sk
@ Ca/Si LDV C-S-H D RIS C-S-H DL AL{L D 12
kaboE2 o0, PHLERICE T D 8y I — AMED
ETFIEMILEE D LI Ic L > TELTZbD EEZBND,
F 72, RPPELEE O SR, BS Bk b/NESWETH Y,
B Rz 2 A LTS Z e D, [EMRENIZNDK
LR L TRELS o bDEEZDL 2T,

5. FHHEDETICHES A Y FKIIMOEE

(1) =227 V— b OWEEE L& 2 R KR O BIf%
XRD |2 LV RE L7z E7E A v hAKFIW % Fig 1237,
EEAORFHACEICB N T Y A MAFER SN, F
72, FEEERZ LW TIEARNE OO C-S-H DB —7
DR SNz, 2, = bV A PO — 27 3852 BS T

KEL, EDOKYEL HlE L TR R CThH 7=, o=
NYUAA FOERIE, 13%EZRICEMS I Kkt Y2
TIZHRTHH D10 LB B, BSIZEBIT A RPIELED
ZE A IE O BB IE MG SR EE OHNIC T Lz b o L HEE
I,

Wz, FHEAEBICRB VLT, 2TORAICBW T A
rDERE, F£72, B4-70, B4-90, B2-70 IZBWT AT T A b
DERRDBFER Sz, DY A R ENT T NI SISO
722 CaCOs THY, HNH¥A MI Ca(OH) D REEILIZ X
D, 72, NTF T4 MEICS-HEZHELELTEICEKLED
DEEZHND, BFS Z@Ea AT 2561%, HEAL 7
REAY hOIBPBAERIND C-S-H LV Ca/Si /&
<, R X ViR 2T 28R H 5, 22T, C-
S-H ORBLEEE 2R T 25 B L LT, FT-IR ORIEZIT
o7, B4-70 OyHTHE R % Fig.10 (283, ARFPPELE T,
C-S-HIZHEHT 2 960 e fHL D B — 27 iR &4, itk
BT, 960~1020 cm! FHUTIZNT T7 e — R B — 27 )\ HE
BENT, C-S-HIZRMBILIZL > THRAeIIHBEND LY
FAHANERY, 1080 e ICE— 2 AR SN TNWS D
ET, EINS D E, BIREREEIC 2 BB S NTEFE A
FCREAEMWEa 7 U —MIEB T, 980~1080 cm™! (22>
Ty r— Rt —2r %732 &b, Pk C-S-H
IZRIBILIZ Lo THRBICHMHE L TV DI TidE7e <, Ca/Si
O T L7z C-S-H EEETBIRIET 2 LA T\ o,
B4-70 ISR OKIEIZ I T S, )15 & [FRR OB 7] A3 #E7R
n, LRz E %2 5 L, BFS % 70%LL L&A L=
N AFEOa 7Y — MIBWTH, FHLMEKRT C-S-H 235
RINIREND DT TIERL, CSHAEGETHI LD EE X
Y

(2) Ca(OH) DIRAFICBIT 5 B 52

Ca(OHp 1 Z =7 U — o pH Z @& 7 v 7 U PRI RET
LWME RS D0, TORGFEITa T ) — MEEM T Ok
O AT 5 ECEETH S, Ca(OH) OIE mfb
% Table 6 IZ/”7, BFS OEHEN 85%LL - Toh 5 B4-90
BLOBS IE, REPMALEICBUVT Ca(OH): 1TfH S e,
T U AHA MR ED® A MAKFIY O AR O R TR
S5 Ca(OH) A, HWHWAL FT o KA blEEKD
Ca(OHp L &4 LHl-7=b D &2 B5N5, —J T, B4-70
BLO B2-70 Tix, RAPMEAGEIZEBWT, EAEI 3.2%,
3.1%0 Ca(OHn NEAFT 5 Z L NHER SNz, £z, Ml 41
FEOHFMLIR ST, B4-70 B L OVB2-70 TiX, 10mm L F T
B, WESHIEZEFE AL N BHEOFMHEES LY /S
VMETH -7z, ZNHORERE 25 L, RO T
1%, BES 2 70%& A L=t A v FE2HWEEAICE N T
b, KEEGEH DY S0%REEC, fEaMIcHd 2EmAL -7
VAV FOEHERNI0%D LT ) — MIBWTIE,
PEALIZ LR ORI HEFT L, R MEALETIZ 3V T Ca(OH):
DERAFT D52 & THBHRIRELMHTTELbDLEERL
, EEEWICHET CE D AR S X b,
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VI Y= FZOWT, flix ORETE T T2fEH, LT oA
NN,

)

B4-70, B2-70 2B W TIE, B o7-RKEMEOK TIX
R ERIREETH -T2, — T, B4-90 D Lifi,
BS O % Lt L OGS EmE Ao Mma sk CRE
FROR— A N OHBEDHL S Tz,

/KM NT, Mln 91 BB 11 AR TERMR
FERHEEN U7z, 114D 41 A2 TR, 3B LUWaRE
BT BETHDLZ ENHERIN,

Bt 41 42 H O PHEALIR S & S REAHIC SO 5 iER L
FZ v REAL NOEIEOBRITRNHEENSH 0, &
BNV KT AL D BFS ~OEHIZAES Ca(OH):
O TR R DOHETIZ ) L CRE Th o 72 &
Mz,
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A Study on the Long-term Durability of High-Volume Blast-Furnace Slag
Blended Cement Concretes

Kazuhide Kurata, Manabu Hashimoto and Goro Sakai

In this study, we investigated the durability of high-volume blast furnace slag (BFS) blended cement

concrete containing over 70% of BFS for possible general structural applications. The concrete specimens

used were exposed to natural outdoor conditions for 41 years on a building rooftop. It was found that the

carbonation depth of concrete specimens containing 70% blast furnace slag was about 7 to 9 mm, and

about 15 mm for specimens containing 90% blast furnace slag. Despite the high volume of blast furnace

slag content (70%) in the concrete specimens, traces of Ca(OH), which is used in the chemical reaction of

blast furnace slag were found in parts which remained uncarbonated. Ca(OH); increases the alkalinity of

the specimen and is thus considered to have a rebar corrosion-inhibiting effect.
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