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ABSTRACT

Inappropriate backfill material and poor compaction cause the damage to sewer and ground settlement. To deal with such
problem, flowable backfill material has attracted attention recently. A basic study was conducted in a bid to obtain optimum
mixing ratio of backfill material with the characteristics of rapid hardening, pseudo—plasticity, flowability and anti washout
ability and enhance the cost efficiency of backfill material. Through the test of optimal mixing ratio of rapid hardening,
evaluation of optimal mixing ratio of backfill material was conducted. As a result, required performance as well as cost
efficiency could be achieved by adjusting plasticizer even in case of increasing W/M of the paste of rapid hardening to 100%.
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Table 1, Physicochemical characteristics of FA and CA binder
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Chemical composition (%) Physical chracteristics
Specific )
) Density
SiO AlO3 Fe>03 Ca0 MgO SO3 Na,O K20 LOI surface area 3
2 (kg/m’)
(cm’/g)
FA 58,42 18,42 7.89 47.40 7.38 1.80 0.05 0.28 2.4 3426 2.36
CA 13,48 35.17 1.49 5164 8.40 1.94 0.06 0.14 - 6593 3.00
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Fig. 1. Mixing of rapid hardening backfill
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Fig. 2. Table flow of rapid hardening backfill
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Table 2. Test mix set of step 1
CA substitution W/M Weight (g)
(%) (%) w FA CA Additive Plascticizer
5 550 950 50 10 10
10 o 550 900 100 10
15 550 850 150 10
20 550 800 200 10 4

Table 3. Table flow and 4 hr. compressive strength result of step 1

ituti Table flow (mm)
CA sut:stltutlon . 4hr Compressive Strength (MPa)
(%) Steady Vibrated
5 102 225
10 102 210
Not hardened,
15 102 205
20 107 245
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Table 4. Test mix set of step 2

Accelerator W/M Weight (g)
No, Dosage (%) (%) W FA CA Add, Plst, Acc
_ 0 10 0
05 10 5
Acc, 1
10 10 10
05 55 550 900 100 10 10 5
Acc, 2
1.0 4 10
05 20 5
Acc, 3
1.0 20 10
Table 5. Table flow and 4 hr. compressive strength result of step 2
Accelerator Table Flow
4hr, Compressive Strength (MPa)
No, Dosage (%) Steady Vibrated
- 0 115 exceeded 250 Not hardened
05 14 225 Not hardened
Acc, 1
1.0 170 exceeded 250 Not hardened
05 100 140 Not hardened
Acc, 2
1.0 100 192 0.66
05 110 225 Not hardened
Acc, 3
1.0 Plasticizer is not working Not hardened
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Table 6. Test mix set of step 3
CA substitution Acc.2 W/M weight (%)
(%) Dosage (%) (%) w FA CA Add, Acc.2 Plst,
0.0 0 10
0.2 2 8
0.4 4 12
5 950 50
0.6 6 4
0.8 8 4
1.0 10 4
00 55 550 10 0 3
0.2 2 7
0.4 4 6
10 900 100
0.6 6 5
0.8 8 4
1.0 10 3
Table 7. Table flow and 4hr, compressive strength result of step 3
CA substitution | Acc, 2 Dosage Table flow (mm) Compressive strength (MPa)
(%) (%) Steady Vibrated 4 hr 7 day ‘ 28 day
0.0 105 183
0.2 105 178
0.4 105 180
° 0.6 107 222
08 107 218 Not hardened in 4 hr,
1.0 108 193
0.0 10 230
0.2 107 175
0 0.4 106 178
0.6 105 180 0.53 0.65
0.8 105 182 0.54 0.66
1.0 105 203 0.57 0.70
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Table 8. Test mix set of rapid hardening sewer backfill material

W/M Weight (g)
(%) W FA CA Add, Acc.2 Plst,
55 550 4.0
60 600 45
65 650 5.0
70 700 900 100 8 5 55
80 800 6.0
90 900 7.0
100 1000 8.0
Table 9. Table flow and 4hr. compressive strength result
W/M Table flow (mm) Compressive strength (MPa) _ Turbidity
o ) Subsidence(mm)
(%) Steady Vibrated 4 hr 7 day 28 day (NTU)
55 100 183 0.56 0.73 0.86 0 13.1
60 100 178 0.64 0.66 0.83 0 135
65 100 180 0.56 0.58 0.65 0 13.6
70 100 222 0.55 0.56 0.58 0 135
80 100 220 0.20 0.23 0.27 0 135
90 100 235 0.20 0.23 0.27 0 13.8
100 100 exceeded 250 0.20 0.24 0.24 0 142
10 105 exceeded 250 0.18 0.20 0.20 2 235
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Fig. 8. Table flow test result of sewer backfill material
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Table 10. Optimum mix desigh for rapid hardening sewer
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