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Material Properties of Grout Using Alumina Cement and Anhydrite
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Abstract : This paper presents the research results performed to develope the shrinkage-free grout with high early
strength. Alumina cement and anhydrite were utilized as the expensive tool to gain the shrinkage-free grout. The com-
pressive strength, length change, and ettringite formation of the grout were investigated with compressive test, length
change test, and X-ray diffraction. The more anhydrite was added into the grout, the larger the early expansion of the
grout. In addition, the more anhydrite formated the more ettringite. From this study, It was conformed that the grout
mixture with shrinkage-free property and high early strength is the mixture with the ratio of alumina cement and anhydrite
of 40:60 by weight.
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Table 1. Mixture design(unit: weight proportion(%))

Miture ‘ Binder aggfgézw Admixture
Alumina | xpyrite | Pr1and | o 4 | No. 6

AG-3070 | 72 168

AG3565 | 84 | 156

AG4060 | 9.6 | 144

AG-4555 | 108 | 132

AG-5050 | 12 12 16 | 30 [2974] 026
AGS545 | 132 | 108

AG-6040 | 144 | 96

AG-6535 | 15.6 8.4
AG-7030 | 16.8 72

* AG-3070
o0 O
® : Alumina cement
@ : Anhydrite
® : Alumina cement percentage : Anhydrite percentage
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Table 2, Chemical property of ordinary portland cement

Component SiO, ALO; Fe,03 Ca0O MgO
Content(%) 2133 391 241 60.71 1.99
Component SO; TiO, K,0 Na,0 Blain(cmz/ 2)
Content(%) 2.30 0.28 1.01 0.18 3600

Table 3. Mineralogical property of ordinary portland cement
Component | C3S CaS GA C4AF SM HM

Content(%) | 48.8 | 23.98 | 6.27 7.35 3.37 2.14

Table 4. Chemical property of alumina cement

Component CaO ALOs SiO, MgO Fe,0s
Content(%) 35.44 54.50 6.07 0.57 0.81
Component TiO, K0 Na,0O Blain(cm’/g)
Content(%) 2.14 0.30 0.16 4800

Table 5. Mineralogical property of alumina cement

Component | CA | CAS CT C4AF CA; a-A

Content(%) 72 20 5 3 - -

Table 6, Chemical property of anhydrite

Component | CaO SO; Fe Ti K B]ain(cmz/g)

Content(%) | 36.05 | 62.21 2.96 036 | 1.0 5000
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Table 7. Grain size of fine aggregate

Grain size No. 4 No. 6
L.19mm ~ 0.59mm 60% 3%
0.59mm ~ 0.297mm 40% 47%
0.297mm ~ 0.149mm 0% 50%

Table 8. Property of Admixture

Admixture Property Usage(%)
Superplasticizer Polycarboxylate 0.05
Antifoaming agent Fatty acid 0.1
Retarding agent Tartaric acid 0.11
Anti-bleeding agent Starch 0.005
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Table 9. Results of compressive strength test

Compressive strength(MPa)
4 hour |8 hour |12 hour|1 day| 3 day | 7 day |28 day
AG-3070 | 6.0 20 27 51 | crack | crack | crack

Mixture

AG-3565 | 5.0 20 28 53 82 84 88

AG-4060 | 5.7 22 28 53 67 72 84

AG-4555 | 15 26 30 52 65 74 80

AG-5050 | 6.1 25 29 51 64 63 79

AG-5545 | 5.6 25 28 49 58 62 81

AG-6040 | 4.7 25 25 45 54 58 75

AG-6535 | 3.1 23 25 44 53 55 72

AG-7030 | 2.4 21 24 39 51 60 73
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