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Abstract

This research was aimed to study the effect of binders on cracking behavior of high
strength concrete under restrained shrinkage condition. The cracking behaviors of concrete that
study were cracking age in uniaxially restrained shrinkage test, shrinkage rate, free shrinkage, crack
propagation and strength of concrete. The binders used in this study were fly ash and limestone
powder. The weight percentage of replacement of cement by fly ash and limestone powder were
30 and 10%, respectively..The water to binder ratios was 0.35. The results indicated that the
influence parameters of shrinkage cracking were type of binder, amount of free shrinkage, shrinkage
rate and tensile creep of concrete. The use of fly ash and limestone powder could reduce free
shrinkage and:shrinkage rate of concrete, and result in the longer cracking age than cement-only
concrete. The tensile creep of cement-only concrete was higher than that of limestone powder
concrete and fly ash concrete, respectively
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Material | SiO, ALO; | Fe,0; | CaO MgO SO; Na,O | K,O L.O.l Fineness

Specific
(%) (%) (%) (%) (%) (%) (%) (%) (%) (cm2/g) gravity
OPC 19.87 4.87 3.55 65.03 252 0.73 0.02 0.45 2.26 3350 3.13
FA 39.40 | 1793 | 1292 | 19.19 2.99 3.03 1.36 2.50 0.17 2836° 2.28
LP 3.25 1.50 1.28 65.40 1.32 - - 0.26 26.15 - 274
* Using Blaine’s air permeability method.

UM 2 nndseeesvedinase (1500X)
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Mix Mix w/b Percentage of Unit content (kg/m3) Superplasticizer
no. designation replacement content (%)
FA LP @ FA | LP W S G
1 W35r0 0.35 - - 483 - - 166 | 726 | 1044 0.8
2 W35r30FA 0.35 30 - 320 | 138 - 157 | 726 | 1044 0.5
3 W35r10LP 0.35 - 10 431 - 48 | 167 | 726 | 1044 0.7

mnew : C, FA, LP, W, S Uag G Ap Tuud, linaee, meiiuyy, Ui, n918 wagiiu audiu
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Mix Cracking Strain rate factor of Fe F Feos Fios
proportion age (hours) | free shrinkage (m/m/daym) (MPa) (MPa) (MPa) (MPa)
g1.4w35r0 121 75.01 43.9 3.7 43.8 3.2
g1.4w35r30 320 70.07 36.7 24 43.0 2.6

g1.4w35LP10 173 70.36 31.2 2.9 39.3 3.0
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