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Influence of Triethanolamine and Rapid Hardening Sulfoaluminate Cement on Performance
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Abstract: Aiming at the problem that the backfill grouting of the shield project must have a short setting time and maintain good
fluidity, Rapid hardening sulfoaluminate cement (R-SAC) and triethanolamine (TEA) are used as external accelerated setting
materials, Analysis of the influence law and microscopic mechanism of the two on grout properties. The results show that with the
increase of R-SAC, the setting time of the grout decreases from 9.5 h to 2.0 h, but the fluidity loss at 150 min is about 50%; With
0.6% dosage of TEA as the inflection point, the setting time and fluidity of the grout both increased first and then decreased; In
compound blending, The two have a synergistic effect on grout hydration, rapid hydration in the initial stage, shortened setting time,
and TEA deflocculation improves grout fluidity and slows down the loss of fluidity over time; By adding 15% R-SAC and 0.05%
TEA, a fast-setting and high-fluidity backfill with a setting time of 6 h and a fluidity of 250 mm in 150 min can be prepared.
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Table 1 Mass parameters of basic grout material kg/m’

Cement Flyash  Finesand  Bentonite =~ Water reducer Water

156 243 1069 78 5 340

*2 ERREIEMESH

Table 2 Engineering performance parameters of basic grout

Density/(kg-m ) Consistency/mm Fluidity/mm

Bleeding rate/% Setting time/h 3 d strength/MPa

1890 108 287

2.8 9.5 0.75
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Table 3 Test ratio of single mixed accelerator material kg/m’

Sample

No. P-0425 R-SAC42.5 TEA
0 156 0 0

S1 148 8 0
S2 140 16 0
S3 133 23 0
S4 125 31 0
S5 109 47 0
S6 78 78 0
T1 156 0 0.2
T2 156 0 0.4
T3 156 0 2.0
T4 156 0 24
T5 156 0 2.6
T6 156 0 2.8

x4 EEERSMRRARESE

Table 4 Mixing test ratio of two accelerator material kg/m’

Sample
P-042.5 R-SAC42.5 TEA
No.
M1 148 8 0.2
M2 148 8 0.4
M3 148 8 2.6
M4 140 16 0.2
M5 140 16 0.4
M6 140 16 2.6
M7 133 23 0.2
M8 133 23 0.4
M9 133 23 2.6
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Fig. 1 Influence of different R-SAC replacement amounts on grout fluidity and setting time
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Fig.2 Influence of different contents of TEA on grout fluidity and setting time
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XRD patterns of grout at different ages under the addition of different accelerator materials
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