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(¥—1> Properties of high-strength cement-based
materials

Compressive | Modulus | Young’s | Fracture
Strength | Rupture | Modulus | Toughness
(MPa) | (MPa) | (GPa) |MPa.m}4)

Material

Conventional concrete

Paste 35-70 7-15 | 1525 |0.1-0.3

Concrete 35-90 7-20 | 20-30 |0.1-0.4
DSP cement

Paste 180-220 | 15-20 { 25-35 |0.4-0.5

Alumina mortar | 225-270 [ 15-25 | 50-70 -
Steel mortar |250-270| 15-25 | 50-70 -
MDF cement |300-500 | 150-300 | 40-50 3-4
+30% iron filler - 150-300 | 40-50 -
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fiber reinforced
concrete

concrete

/ cement paste

€
{a#—1) Stress-strain curves for cement paste,
concrete and fiber reinforced concrete.
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(F—2> Formulation of MDF cement for optimum

strength
Material Parts of weight| Weiht %
Calcium aluminate cement 100 84.2
Polyvinyl alcohol (PVA)
(79 mol% residual acetate groups) 7 5.9
Water 11 9.3
Glycerine 0.7 0.6
Cement Ploymer Plasticizer Water
| ! . | J
Premixing
(planetary mixer)
High Shear Mixing
(twiq_rp[l__r_r]ill)
T g T >
Extrusion

Injection Molding Calendering

Pressing/Curing
(725 psi)
\

Drying/Curing

Formed MDF

{a¥—2> Flow chart for processing MDF
cements.
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(a#—3> Electron micrographs of the MDF
cement microstructure : (a)bright-field
TEM image of the microstructure
[arrows indicate interphase regions}and
(b) HREM micrograph of the interface
between the cement grain and the PVA
matrix.
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{28l—4) Effect of PVA on hydration kinetics of
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{(a¥~-5) Schematic representation of ionic cross-
linking in MDF cement.
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{(z18—6) Effect of exposure of MDF cement at
100% r.h. {(a) moisture uptake as a
function of time, (b) strength as a
function of moisture uptake.
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{(a28—7> Influence of crosslinking and coupling
agent on wet and dry strengths
[Immersion in water for 14 days]. (no)
represents normal curing; (post)
represents special post-treatment
procedure.
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(¥—3) Experimental packing densities of particle

assemblies
Particle Components 1 2 3 4
Relative size ratios 316 38 7 1
Weight ratios 1 1.00 | 0.63 | 0.65 | 0. 61
2 — ]0.37]0.24 |0:23
3 — — {0.1110.10
4 - - — |10.08
Porosity-Experimental 42 20 10 5
Theoretical 40 14 6 | 3

{Z%—4) Comparison of processing methods for DSP
cement paste

) Compressive | Strength (MPa)
Processing methodology
1 day 28 day
Planetary mixing only <10 160
Mechanical predisperson of silica fume 80 170
-with vacuum dearation 110 230
High shear mixing 30 270
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{a#—8) Capillary pore size distribution of DSP
cement pastes determined by mercury
intrusion porosimetry; (a) after oven 10.
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