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Table 1 Materials

Material Symbol | Types and physical properties
Water W Tap Water
OPC Ordinary Portland cement
) (Density : 3.16g/cm®)
Binder Blast T "
ast furnace slag
BFS (Density : 2.91g/cm?®)
Mauntain sand
Sand S (Density : 2.62g/cm®)
Coarse G Limestone
aggregate (Density : 2.70g/cm?)
Sp High performance AE water
reducing agent
Admimxture AE AE agent
C-S-H accelerated agent
ACX (C-S-H nano particle)

Table 2 Mix proportions of Mortar
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Table 3 Mix proportions of Concrete

c ACK (%) Unit amount (kg/m?) Cement | ACX | W/C | s/a Unit amount (kg/m?)

ement tpes “|"w Toec [ BES | s tyoes | (%) | (%) | (%) ["w [opc[BFS| s | G
0 0

N 2 450 0 N P 170 | 340 | O | 839 | 955
0 0

BB p 225 225 225 1350 BB p 50 48 | 170 | 170 | 170 | 833 | 948
0 0

BC p 135 315 BC p 165 | 99 | 231 | 861 | 954
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Fig. 1 Results of compressive strength (Mortar)
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Fig. 2 Results of compressive strength (Concrete)

205



Cement Science and Concrete Technology, Vol.72

BB IC B VT HIKE A v b 50 % TIEBREEFEIHMEIC
PHELREDGRO LN ol Y&, KX MiE
PEWIGEICBI 2ERHM I 2 v MEEB LU
HEBIZBVTOHEFIRO SN WEERTH - 72,

3. BIKEFDRE—TEICH T IEERE
3.1 HERHE

2EDL ) ICHERINETH L CX2%BLVCx4%
T, W/C50 % T C-S-H AMALIEHER I X 5 5RIE
BHIMERTE Lol 22T, TITTIEC-S-HA
FEAARTER OREALARTE A H = X AWZHEH L7ze AV R
MO LA 4 v EER LI LIRS 52 2 = X LT
HBH DL, C-S-H RBALRAA 1 C-S-H DA
HEoOF ), HHKROREIEGFRTH L C-S-H DL
BRELEETLOTIEI W EFE R T2, 2T, WHF
ORFFI DO L )12 A > MEEIIH L TRINT 20Tl
Bl HAKEFOBRERZ —ELTAH5IEDPLETHL
LEZ 7Y, B0 IC BT C-S-H RRLAEE
KIDOGRETEH DG SN T WD W/C40 %D Cx4 %D
fERKP DT % Rl L |72, 2 2 C Table 4 OFHH
BAIZBT S C-S-H REALIRER O RINE % 4 TH L
12 57200, HAkE % 170kg/m® IZF5E L7z LT, 7k
Xy MEE 40, 60, 70 % EBfLEEza s 2 ) —
T C-S-H RMALIEMER 2 WX 10 %iRinL7zd o,
WRmMETH S Cx4 %, mAMELT ACX 0% &5
B)DEF 3 8% — T JIS \ZHEHL L 72 I A v SR % 92
ML 7zo BRI, TEIRIEE (20 °C. RH60 %) & N T
AL R N L. ek (1. 3. 7. 28 H) THIBIL
72 b O % AR EE BRI VW 7,

FMERBIRYIE AR T A 012, ERAE
Fhts L 720 HEERIE. 0100 X 50mm o PA: LR % %
M 2 AREELL . EIEER (20 °C. 60 % RH) BRIE T C
HhaRA 2 ER L. FrEME (7, 28 H) TRAIL 72, &R
Rrelzarzy— M, ZRPICEEN TV LKS
WYL o, HEE 2D F T 40 CRIBEIFCRHE L
720 40 CICEREL-BMIZa Yy 7)) — P ofEeKE

TR S L2 MTH720TH %, ELAAFROTN %
Fig. 4 12733 ABREIC—EHETH % 0.2N/cm* & 5-
ZAHZETEMLZZR K EERFIZL)FHIL., £
bhcERED S, A2 HVTERRBE SR L7z

B 2LP, Q
K717 4 [1]

D EEAAE emN - ]
DR S [em]
CHATES 0.2IN/cm?]

P HEE S 0.1IN/em?]
Q : EAE [em®/s]

A ESER [em?]

3.2 BNUKEFDEE—TEICH|IIEMERRER

JE A6 50 BE O s BiAs R — % Fig. 5. 6 12" 3. K&
D W/C 40 % TII5REMEDFRD H 7255, W/C 60 %
WBWT Cx4 %ML bDITACX0% DL D&
B L C C-S-H ARRALIRAER] DN & 2 s B IX
AL\ HER CE e otze $720 W/CT0%IZBWT
H W/C 60 % & FBkIC C-S-H ARALAEEH O 7N &
BEREISBIMEITEEE TlE e h o720 — . Wx10 %k

~ 60
£ _ _
g 50 Lgd_i_i
Z 7 -
£ 40 — 7d )
2 L
£ 30 . T
o 3d
% 20 &
£ 1d
S o ||
0% 4% 0% 4% 0% 4%
20°C 40°C 60°C

Fig. 3 Results of Compressive strength on different
temperatures (Mortar)

Table 4 Mix properties for same concentration of ACX

Unit amount (kg/m?) ACX Admixture Fresh properties

V\Q/C So/ X iir Binder Ratio Dosage CT | Slump | air
(o)1 () 1 (%) 1w orc | BFS 5 G (%) (kg/m?) SP AE c) | (em) | (%)
0 — 0.40 % | 4.5A 20.8 13.0 4.0

40 44 213 213 | 743 | 975 Cx4 % 17.0
0.30 % 2.5A 22.5 10.5 4.5

Wx10 % 17.0
0 — 0.40 % 3.0A 20.8 19.5 3.9
60 48 4.5 | 170 | 142 142 | 870 | 971 Cx4 % 11.4 0.30 % 4.5A 21.1 18.0 3.6
Wx10 % 17.0 5.0A 21.3 | 20.0 3.5
0 — 4.25A | 20.5 15.5 4.7
70 50 121 121 923 | 952 Cx4 % 9.7 0.30 % 5.5A 20.4 13.5 4.6
W x10 % 17.0 6.0A 20.5 12.0 4.6
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Fig. 4 Outline of air permeability test
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Fig. 5 Results of compressive strength on W/C 40 %

Table 5 Progress ratio of Compressive strength

W/C40 % W/C60 % W/C70 %
ase \A?ifo%% Cx4% | Wx10% | Cx4% | Wx10 %
d| 124 | 097 | 124 | 09 | 1.18
3a | 116 | 104 | 121 | 109 | 1.16
74| 114 | 09 | 119 | 110 | 1.19
84| 115 | 095 | 1.17 - -
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Fig. 6 Results of compressive strength on W/C 60 %
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Fig. 7 Results of Air permeability test
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Table 6 Mix proportions of Concrete

| Unit amount (kg/m®) ACX
Symbol | W/C s/a | air Ratio | Dosage
(%) | (%) !
i B A S I e RO I )
Wx0 % —
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Fig. 8 Results of Total amount of porosity
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ABSTRACT : Research on concrete using a C-S—-H hardening accelerator, which is an effective
material for accelerating the conversion of a framework, is underway. Forces on the progress
of compressive strength, the strength development at the high water cement ratio were not so
effective, however the durability performance was improved. Therefore, two experiment were
investigated (1) examination of the method of adding the C-S-H hardening accelerator and (2) the
cavity position contributed by the C-S-H hardening accelerator were experimentally investigated.
As a result, the addition of C-S-H nanoparticles as the seed nuclel makes a precipitation site
compared with the conventional addition to cement amount. The addition is effective for unit water
amount, the effect is recognized In the transition zone region with low addition, It was found that
the mortar part was modified by high addition.

KEY WORDS : C-S-H hardening accelerator, Compressive strength, Air permeability, Interfacial
Tradition Zone, Addition amount of ACX
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