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Evaluation of Setting Delay in Mortar Adding Superplasticizer Using Electrical

Resistivity Measurement

Hanju Lee', Hong Jae Yim®

Abstract: According to the development and use of self-consolidating concrete in field, interest in material properties of early-age concrete is rising.
Setting time with hydration process of cement is one of significant indicator to evaluate the early-age material properties of concrete, various

nondestructive methods including penetration resistance measurement have been proposed to estimate setting time. This study performed an
experimental approach to evaluate setting time delay in mortar adding superplasticizer using electrical resistivity measurement. For this purpose, total
nine types of mortar samples were prepared, and its electrical resistivity was monitoring during 24h after mixing. From the experimental result, rising
time of electrical resistivity was used to evaluate setting delay of mortar, and penetration resistance was also measured for comparison. In addition,

dynamic elastic modulus and compressive strength of 1day mortar were measured to investigate a possibility the use of electrical resistivity measurement

for evaluation of early-age material properties.
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Fig.1 Schematic of fabricated mold for electrical resistivity measurement
using Wenner’s four electrode method
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Table1 Physical properties and chemical compositions of used cement

Cement

Physical Specific gravity 3.15
properties Blaine(cm?/g) 3440
SiO, 20.56

AlLO; 5.40

Fe, 05 3.68
Chemical CaO 62.14
composition (%) MgO 3.08
SOs 2.07

K,O 0.81

Loss on ignition 2.07




Table 2 Mix proportions of prepared samples

Unit weight (kg/m’)
Superplasticizer
Ether Ester

Mix wic

No. (%) Water Cement  Sand

Ref 45 293 651 1301 - -
Al 45 293 651 1301 0.293 -
A2 45 293 651 1301 0.879 -
A3 45 293 651 1301 1.465 -
A4 45 293 651 1301 2.051 -
Bl 45 293 651 1301 - 0.293
B2 45 293 651 1301 - 0.879
B3 45 293 651 1301 - 1.465
B4 45 293 651 1301 - 2.051
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Fig. 2 Mini-slump test mold
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Fig.3 Results of mini-slump flow of cement paste with Ether and Ester
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Fig. 4 Measurement of dynamic elastic modulus in accordance
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Fig. 5 Measurement of compressive strength in accordance

with KS L ISO 679
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Fig. 6 Experimental setup for measurement of electrical resistivity
using four-point electrode method
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Fig. 8 Estimate initial and final setting time of mortar samples with
added superplasticizer
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Fig. 9 Representative result of electrical resistivity in mortar
sample (Ref)
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Fig. 10 Compared results of measured electrical resistivity in mortar
with (a) Ether and (b) Ester
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Table 3 Results of penetration resistance method, electrical resistivity
measurement, dynamic elastic modulus, and compressive strength of
samples

Setting time (h)  Initial Dynamic
Mix electrical ~ Rising elastic Compressive
No. Initial Final resistivity time(h)  modulus strength (MPa)
(Q-m) (MPa)
Ref 5.16 896 3.11 13.32 22.41 12.91
Al 546 946 2.64 12.76 21.37 12.17
A2 6.83 1040 2.59 14.03 21.78 11.31
A3 7.89 1147 2.57 14.75 17.83 10.89
A4 925 1421 2.79 16.25 14.07 9.96
Bl 524 944 2.57 13.57 20.87 12.27
B2 652 10.56 2.66 14.61 16.49 11.50
B3 742 1145 2.58 15.46 15.21 10.47
B4 9.79 13.60 2.83 16.53 12.46 9.15
4. 2 E
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7H frEskA ZH7bgel mE 7] AW REEE0 34 ¥
7Aee) AT FA37] 9l8) A7 HIAG 24 D R A
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1) & ATl A BAA A Aol vlal 45 Faf 7]
MIAG A7) E R 2EkE A hstel 12 2

2) 27) R7 1A G gk ) Sl T AE U3 4 B
I 868 FTRE SR
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2 JdE

2ZrAtel 2

o] F¥=20159% AR AZA e o] QYo s &
TATFAE] LS ol e AFU(No. 2015RIC1AL
A01055474).
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