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Tab.2 Chemical composition of volcanic rocks and cement(%by mass)
Si0, ALO; K0 Na,O Ca0 MgO Fe,0;
1 A 73.98 12.58 4.85 2.80 0.49 0.26 1.87 1.92
2 74.81 11.15 5.63 2.09 1.39 0.16 3.55 1.71
3 C( ) 25.26 6.38 - 0.56 54.67 2.68 4.05 2.59
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Tab.3 The tested results of strength of volcanic rock/cement mortar
/MPa /MPa
1% 7d 28 d 90 d 7d 28 d 90 d
0 C( ) 0 373 53.5 63.9 7.2 7.9 9.5
10 43.1 54.1 60.4 7.1 8.4 8.6
20 40.1 53.9 60.1 6.7 7.9 8.8
1 A 30 335 44.0 532 6.2 7.5 8.1
40 33.6 48.0 50.0 5.6 7.1 7.4
50 259 38.5 432 4.6 5.6 7.3
10 44.2 57.1 64.3 6.9 8.5 9.4
20 40.2 50.5 59.7 6.1 7.8 9.0
2 B 30 313 44.7 50.2 6.6 7.2 8.1
40 322 41.3 46.6 5.5 6.4 8.0
50 29.8 39.5 40.3 4.6 5.7 6.9
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Tab.4 Effect of pozzolanic reaction for the volcanic rocks

/MPa /MPa
1% 74d 28 d 90 d 74d 28 d 90 d
10 0.95 0.60 0.29 155 11 =55
20 0.51 0.56 0.45 37 4 -30
1 A 30 0.25 0.22 0.28 -34 -59 -56
40 0.28 0.40 0.29 =25 -26 -54
50 0.15 0.24 0.23 -61 -56 -65

10 1.06 0.90 0.68 183 67 6
20 0.52 0.39 0.43 39 -28 -33
2 B 30 0.17 0.24 0.18 -54 -55 =71
40 0.24 0.23 0.21 -34 =57 -68
50 0.22 0.26 0.17 -40 -52 =74
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Fig.3 Relationship between pozzolanic reaction effect and time for the volcanic rocks
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Effect of Pozzolanic Reaction of Volcanic Rocks in
Cement-based Material

Yu Lehua, Li Linguo, Guan Lianlian, He Bingbing, Liao Miaoxing

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract . Based on the concept that strength of cement—based material results from hydration of cement and
pozzolanic reaction of pozzolans (secondary—hydration reaction), the mechanical strength of cement mortar blend-
ed with volcanic rock powder was tested, and effect of pozzolanic reaction of volcanic rock was calculated by us-
ing the strength values. The results show that the effect of pozzolanic reaction for voleanic rocks in cement-base
material decreases as the dosage of volcanic rock increases and the hydration time prolongs. The relationships a-
mong them are expressed quantitatively by using fitting regression equation. It finds out that from the effect val-
ues of pozzolanic reaction, in most cases, replacement of cement by volcanic rocks results in reducing impacts on
strength of cement—based material, and the higher the replacement volume is, the greater the strength decreases.
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