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A Study on the Strength and Fracture Toughness of
High Strength Hardened Cement Paste
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Abstract

In this work, in order to improve the flexural strength of hardened portland cement paste, mix-
ing waler was reduced to water cement ratio of 0.1 and water soluble polymer such as hydroxy
propyl methyl cellulose was added to the paste to obtain a better dispersion. The paste was
kneaded by the twin roll mll for compact and homogeneous mixing. The high strength mechan-
ism of the hardened cement paste may be due to the removal of macropores larger than 100um,
the reduction of capillary pores acting as the passage of crack propagation, the increase of Youn
g’s moculus with increase of unhydrated cement and the increase of fracture toughness with the
crack toughening mechamsm (grain bridging, polymer fibril bridging and fritional interlocking).
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Fig. 1 The role of the polymer in the formation of MDF
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Fig. 2 The single edge notched beam specimen.
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Fig. 4 Flexural strength of hardened cement paste with
various curing time.
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Fig. 5 Young’s modulus of hardened cement paste with

various curing time.
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Fig. 7 Scanning electron micrographs and schematic
illustrations of MDF cement paste, showing
examples of C~S—H bonding at crack sites.
{(W/ C=0.1, cured for 60 days)

CSH : C~S~H bonding
C : crack
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Fig. 8 Scanning electron micrographs and schematic Fig. 10 Scanning electron micrographs and schematic
illustrations of MDF cement paste, showing illustrations of MDF cement paste, showing
examples of grain bridging. (W/ C=0.1, cured for examples of polymer fibril bridging.
60 days) (W/ C=0.1, cured for 60 days)
GB : grain bridging C ' crack CP : capillary pore PB : polymerfibril bridging C : crack CP : capillary pore

1. 5pm

Fig. 9 Scanning electron micrographs and schematic Fig. 11 Scanning electron micrographs and schematic
illustrations of MDF cement paste, showing iHustrations of MDF cement paste, showing
examples of frictional interlocking at grain bridging examples of termination of the crack.
sites. (W/ C=0.1, cured for 60 days) (W/ C=0.1, cured for 60 days)

: Frictional interlocking at grain bridging CP : capillary pore C : crack

C :crack CP : capillary pore GB : grain bridging
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