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Abstract: In this study the effect of organic additive, triethanolamine(TEA), and temperature change of accelerator for shotcrete was studied. Then
the amount of accelerator, temperature and W/C were experimentally investigated. Effects of hydration time and hydration heat of concrete on
organic additive amount were analysed by DSC, SEM and XRD. We found that the hydration heat was increased and hydration time was decreased
with TEA(< 5 wt %). The order of hydration rate of potassium accelerator was PA < PC-3 < PC-5 < PC-8.
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Table 1. Accelerator Types

Type Raw materials
PA Al(OH);, KOH, K:COs (Potassium type)
PC-3 | PA + TEA 3%

P Type

PC-5 PA + TEA 5%

PC-8 PA + TEA 8%

SA Al(OH)3, NaOH, NaxCO; (Sodium type)
S Type

SC-5 | SA + TEA 5%

Table 2. Chemical Composition of Portland Cement

component| Si0z | A0z | Fex03 | CaO | MgO | K20 | NasO | etc. | total
wt% | 231 50 30 [638] 16 | 05| 04 | 20| 100
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Figure 1. SEM of shotcrete by accelerator of different hydration
time: @ none, 10 min, ® none, 3 hr, © 7%, 1 min, @ 7% 30 min.
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Figure 2. The effect of accelerator on shotcrete XRD pattern
(accelerator; 7%).
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Figure 3. Effect of TEA amount on hydration heat and
hydration time (20 C).
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Figure 5. DSC curves of shotcrete of different W/C ratio

(accelerator: 5%, temperature: 20 C).
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Figure 6. Relation between hydration time and W/C ratio (20
T, accelerator: 5%).
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Figure 7. Relation between hydration time and temperature
(W/C: 40%, accelerator: 7%).
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Figure 8. DSC curves of hydration time and hydration heat
(accelerator: 5%, temperature: 30 C).
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Figure 9. Effect of hydration time and W/C ratio on compres-

sive strength of shotcrete.
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