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Interfacial Microstructure Characteristics and Ultimate Tensile Properties of
Concretes with Different Kinds of Aggregates
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Abstract: Interfacial microstructure characteristics of four different aggregate-cement paste were investiga-
ted by scanning electron microscope(SEM) and energy dispersive spectrometer (EDS). The four aggregate
were sourced from sandstone, marble, syenite and basalt, respectively. The ultimate tensile properties of
concrete with those four different aggregates were discussed. Test results show that the water absorption
at saturated surface-dry basis varies among the four aggregates and affects the chemical composition of hy-
dration products in interfacial transition zone of aggregate-cement paste, and then affects the interfacial mi-
crostructure characteristics. Calcium hydroxide crystal is identified more clearly to be concentrated along
the aggregate-cement paste interfacial transition zone of sandstone and marble than those of syenite and ba-
salt. The width of interfacial transition zone varies among four aggregates, i. e. in descending order:mar-
ble, sandstone, syenite and basalt. It is also implicated that the interfacial microstructure characteristics
play a role in affecting the axial tensile stress-strain behaviors of concretes.
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Table 1 Aggregate properties

Apparent density/
Aggregate type

Water absorption at

saturated surface-dry

Content(by mass) of .
. Crush value
needle and slice

(g+cm’ (by mass)/
grem ) basis(by mass)/ % shape granule/ % y mass) /%
Medium-sized stone 2.85 0.22
Basalt 8.1 2.5
Small-sized stone 2.79 0.62
Medium-sized stone 2.71 0.28
Marble 3.3 11.4
Small-sized stone 2.70 0.68
Medium-sized stone 2.67 1.27
Syenite 7.3 13.3
Small-sized stone 2.60 1.76
Medium-sized stone 2.70 0.62
Sandstone 3.6 6.3
Small-sized stone 2.67 0.91
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Fig. 1 Microstructure features of interfacial transition zone
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Fig. 2 EDXA patterns at the site of 10 pm distance from aggregate surface to cement paste
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Table 2 EDXA results of interfacial transition zone of aggregate-cement paste

Content(by mass) of oxide/ %

Distance from

1TZ of 1TZ of ITZ of ITZ of
aggregate surface to .
marble-cement paste sandstone-cement paste basalt-cement paste syenite-cement paste
cement paste/pm

SiO, CaO Si0, CaO Si0, CaO SiO, CaO
0 13.9 64. 4 12.9 63.3 30.3 46.7 37.2 41.7
10 17.3 58. 8 16. 8 64. 4 30. 6 43.5 36.4 43.4
20 28.0 45.9 28.2 50.0 29.1 45.5 32.6 46. 0
30 35.0 44. 8 31.0 44,8 29.5 42. 8 30. 6 44,6
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Fig.4 Typical tensile stress(g)-strain(e) curves of paste,

aggregate and concrete

4

W
T

—
T

Tensile stress/MPa
[\S)

0 20 40 60 80 100 120 140
Tensile strain x 10°
+—With sandstone; A—With marble; x—With basalt; +—With syenite
B 5 OR[EEORHEEE 1 180 d OB R R I - 2% il 48

Fig.5 Axial tensile stress-strain curves of concretes with

different aggregates at 180 d age
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