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Table 1. Overview of experiments

Experimental factor

Experimental level

Test item

Replacement ratio of Limestone (%) 0, 5, 10, 15

Fresh state

Flow

Hydration heat
Setting time

Limestone Blaine (cmz/g)

3,440(LLY) 6,640(ML®) 13,390(LL°)

Hardened state

Comp. strength
Drying shrinkage

a : Low blaine Limestone, b : Middle blaine Limestone, ¢

: high blaine Limestone

Table 2. Mixing proportions

Physical properties Chemical composition (%)

Sample ]()gi‘:;g (]:EQZ) Ca0 Si0, ALO; Fe,0s MgO SO,
OPC 3.14 3,712 65.6 17.5 4.1 3.5 2.6 3.6
HL 2.74 13,390 97.8 0.2 0 0.3 1.3
ML 2.75 6,640 97.2 0.3 0.2 0.3 1.6
LL 2.66 3,440 92.1 2.2 1.3 0.9 24 0.1
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Table 3. Properties of binders

Unit weight (kg/m’)
Sample W/B (%)
W C L S
Plain 507 0 1522
HLS5 481 25 1520
HL10 455 51 1518
HLI15 430 76 1516
MLS5 481 25 1520
50 253

ML10 455 51 1518
ML15 430 76 1517
LL5 481 25 1520
LL10 455 51 1517
LLI5 429 76 1515

W : Water, C : Cement, L : Limestone powder, S : Sand
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Fig. 1. Flow test results of the mortar with limestone
powder
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Fig. 2. Hydration heat results of the mortar with limestone

powder
A7) A vRo R YRR A3 nRug Aed
3% ARES $at8 FANA 27 Fi3 exr) 35
3 Zle A, o3 ¥ EeES S7MIA
o mal o AxE Ag FAL F AU



3.1.38Z e AT RIen, 222 5161773 TEL
Fig. 32 ¥ A&l ol 43 43]4 vEEo 72~82A1 7.2 YelgTh AA A 2 542 A43]4
RO 9 AWE W 24T FANLE A A vjRwe] A3kgo] Fuek) ule SANTS BEH9
olth. 474, Plain ¥l 4 A7 FARBAY & o, Buwsl 22542 94 ©F ade o 2 o
2 yehyth £3], T HLS A3 A9
—-O-HL1 -©-ML 1 -e-LL I g=g37 R = 1} o ZA3 2AA 7 e
ps LT —eMLT LT ZE} M A whebtor), 243 $AAT
Plain thH] oF N7+ BE @5 Z 02 YEyt. ol
. 245 FAo] Dol AR 8 LEE Plain T
__________ ina = -
= U] Fdarg oF 3°Ce] w2 I RS UEe,
2 TRUE 34 vERe Frhe A AdEY] 3
56 2oz A3 43 L& ool $ANE FFL FA
£ Aoz AlmETh Eak 434 wiee] HrtE 27] A
%} - -
A g5 BoA ;89 CiAS) F3h o] 1&8E ] Wi
nitia
C-S-H®} Carboaluminates®} 7+ F3lA &2 gAo g
is Qlste] FAAIZko] s Aow FFET 7] 24F
) s 10 is ARz RE, 434 vERe A A $A e
Replacement ratio (%) U F YL Ao BekEn, yrww 434 )
. . . L Hulo 2]1Q3k AS oA X7k th= § o =2 A
Fig. 3. Setting time results of the mortar with limestone e F2 25 o4 A b= 2t =
powder glgk 4 At
120 120
Olday O3day Olday 0O3day
- @7day M28day - B7day W28day
$ 110 $ 110
=] =}
£ | -
£ 100 O £ 100 =
= . -=
1Y) ) = |
g m) g
£ 9% o - £ 9% o a
w w» -
2 i 2 o =
2 80 2 80
g g
g 70 g 70 -
o o =
60 60
0 5 10 15 20 0 5 10 15 20
Replacement ratio (%) Replacement ratio (%)
(a) Compressive strength ratio [HL] (b) Compressive strength ratio [ML]
120
Olday 0O3day
—_ @7day W28day
s o
2 100
£ n
£
2 9 B ]
£ 8 .
2 o
g o
£ 7
g m]
=3
O 60 (]
50
0 5 10 15 20

Replacement ratio (%)

(c) Compressive strength ratio [LL]

Fig. 4. Compressive strength results of the mortar with limestone powder
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