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Long-term strength of shotcrete with improved C;2A7 based mineral accelerator
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ABSTRACT: This study was performed to evaluate the performance about Improved Ci,A7 based mineral accelerator (ICM)
increased in initial and long-term strength. ICM was developed to overcome the long-term strength decrease in existing
accelerator. To evaluate the performance of ICM according to addition rate, setting time, compressive strength, and flexural
strength tests were conducted in laboratory. In results, initial setting time was slower, final setting time was faster than
existing C»A7 based mineral accelerator (CM) when usage of ICM 6%. In compressive and flexural strength, existing CM
was higher than ICM at 3hours and 1day. After 7days, strength of shotcrete using ICM was increased. Rebound test,
compressive strength and flexural strength test with optimum addition rate through the laboratory test were conducted in
field. Field experiment results were the same as laboratory test. Long-term strength performance of ICM was superior to
existing accelerator.
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Fig. 1. Grading curve of used fine aggregate
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Table 1. Properties of cement

Fineness Specific Stability Setting time Compressive strength (MPa)
2 9
(cm'/g) gravity (%) Initial (min) Final (hr) 3 days 7 days 28 days
3,300 3.15 0.08 200 5:30 30 2 58
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Table 2. Properties of accelerator

. . Volumetric
Accelerator component Type Specific gravity S a— pH
Improved Ci»A; based mineral accelerator CiAs gray color 278 0.62 11.65
powder
Table 3. Chemical components of accelerator
Accelerator CaO ALOs Na,O SO3
Improved Ci»A; based mineral accelerator 40.06 32.30 1.69 16.71
Ci2A7 based mineral accelerator 40.14 29.57 12.59 0.94
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Table 4. Mix proportion
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Table 5. Shotcrete compressive strength compared with plain shotcrete (%)

Accelerator M5 ICM6
Age
1day 118 115
7days 76 87
28days 65 77
Table 6. Compressive strength of ICM compared with CM5 (%)
Age Accelerator ICMS ICMS5.5 ICM6 ICM7 ICM8
3hours 62 67 73 65 58
1day 95 95 96 88 86
7days 110 112 114 108 108
28days 111 117 120 117 105
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Table 7. Shotcrete flexural strength compared with plain shotcrete (%)

Accelerator M5 ICM6
Age
1day 106 104
28days 75 88
Table 8. Flexural strength of ICM compared with CM5 (%)
Accelerator
A ICM5 ICMS5.5 ICM6 ICM7 ICM8
1day 96 96 98 91 79
28days 108 112 117 114 109
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Table 9. Mix proportion for field test

Unit Weight m’ .
T Gmax | W/C S/a ght (kg/m) AD SE*
yp (mm) (%) (%) W C S G Accelerator (Cx%) (kg/m3)
(C x %)

Plain -
CM 5

10 41.9 60 201 480 962 660 0.2 40
ICM 6
AL 6

“polycarboxylate superplasticizer
R
steel fiber
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Table 10. Compressive strength for field test compared with plain shotcrete (%)

¢}
9157

A

7}

.,..OBL

Ase Accelerator AL oM M
1day 86 114 109
7days 75 83 92
28days 76 82 104
Table 11. Compressive strength of ICM for field test compared with CM5 (%)
Ase Accelerator M
3hours 89
lday 96
7days 111
28days 127
Table 12. Compressive strength of ICM for field test compared with AL (%)
Ase Accelerator M
3hours 177
1day 127
7days 122
28days 136
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Fig. 10. Flexural strength for field test with accelerator

Table 13. Flexural strength for field test compared with plain shotcrete (%)

Accelerator AL oM M
Age
1day 93 110 105
28days 80 85 95
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Table 14. Flexural strength of ICM for field test compared with CM (%)

Accelerator

A ICM
1day 95
28days 112
Table 15. Flexural strength of ICM for field test compared with AL (%)
Accelerator M
Age
1day 113
28days 119
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