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Abstract: Cement-based matEi zQstrainfratefsensitivity material, understanding of :n rate effect on the
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mechanical properties and~de
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on of cement-based materials fully can ensure saf of concrete structures

A
e micro creep of hardened cement pastes under d strain rates were investiga-

ted by performing continuous stiffness measurement., The (water to cemen Qatios of hardened cement pastes

were 0.3, 0.4, and 0. 5. The maximum indentation depth during the
rates were 0.01 s~ ', 0.05s ', 0.1s ', and 0.5 s '. The resu
for hardened cement paste under the strain rates ranging betwke
gous to the unique e,,-0- ¢ relationship for clays. The h,,- V\%
curves: the Py/Pxo.os- € curve and the normalized h.,

the h,,-P curves of cement pastes under any cons

set as 30 pm and the applied strain

w-that a unique h,,-P- ¢ relationship is found
% s 'and 0.5 s~ ! at microscale. This is analo-
(é) elationship can be simply described by two sets of
)/ Pxo.os ) curve. These two curves can be used to predict

ain rate during the loading stage. This finding preliminary

confirms the applicability of the isotache approach to characterize the time-dependent deformation of cement pastes at

microscale.
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Table 1 Composition and physical property of cement

) Mass fraction/ % . . Specific surface
Material - Specific gravity ) .
SiO; Al; Os Fe, Oy CaO MgO SO Na; O LOI area/(m?® +kg 1)
Cement 22.00 4. 40 3.43 61.75 2. 49 2.83 0.56 1.77 3. 14 350

Note: LOI-—Loss on ignition.
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Table 2  Average h,, and the corresponding standard deviations of the 6 curves at the indentation forces of 2 N, 5 N and

7 N under each strain rate for hardened cement pastes with w/c ratio of 0.3, 0.4 and 0.5

w/c ratio frvp /i
Strain rate/s ! 0.01 0. 05 0.1 0.5
P=2 N 5.9540. 67 4.9540.58 4.4940.61 4,1540. 89
0.3 P=5N 11.58+0.58 8.8340. 34 7.9840.48 6.91+0. 46
P=7N 14.91+£0. 32 19{,@.31 10. 05£0.48 8.43+0.49
P=2N 6.0940. 67 Mil.% 5.5840. 69 4,6641.56
0.4 P=5N 9.4440.79 @@gsgio. 67 8.8440.49 7.94%+0. 65
P=7N 11.52+0. 94@/1 10. 85+0. 80 10.51£0.51 9.68+0.61
P=2N 7.444 ZO\/ 7.04+1.74 6.95740. 82 6.28=+0.85
0.5 P=5N 11. 10.79+1.11 10.41+0. 89 9.63+0.55
P=7N 3N . 12.62+0.52 12.15+0.71 11.30+0. 50
NOM
%3 @0. 3.0.4700.5 B KPS RAE—ALETF Py/Puo.os
(B ZTE AFBEENEES 8 pm, 10 pm F1 12 pm K F )
Table 3 Normalizatio x/Po.os (Reference forces were chosen at viscoplasti s of 8 pm, 10 pm and 12 pm) for
\\ hardened cement pastes with w/c ratio of 0.3 d 0.5
Q 2>
) “ ) Normalization factor Px/Pxo.os &/
w/c ratio o V=N &
Q O Strain rate/s ! 0.01 ff\@ 05
@\g hy=8 pm 0. 70 @U 1. 00
@ heyy =10 pm 0.68 @ 1. 00
0.3 hep=12 pm 0. 69 o 1.00
Average 0. @ 1. 00
Std. 0&8: 0. 00
hep=8 pum 1. 00
hypy=10 pm W 1.00
0.4 hy=12 pm o% 0. 90 1. 00
Average o 0.91 1. 00
Sud. i&@ 0.01 0. 00 RN
By = 0.86 1.00 NS4
hy=10 pm 0. 86 1. 00 o
0.5 hy=12 pm 0.85 0 @
Average 0. 85 %
Std. 0.01 (&Q&@

Note: Std. —Standard deviation.
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