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Engineering Characteristics Assessment of Rapid Set Controlled Low
Strength Material for Sewer Pipe Using Excavated Soil
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In this study, engineering characteristics such as flowability, segregation and compressive strength by age to derive fast hardening
material mixing proportion using excavated soil. And based on optimal mixing proportion, field simulation experiment conducted in
laboratory to examine the effectiveness of the method such as kelly ball drop test and soil penetration test for reviewing the following
process. As as a result of evaluation, in case of kelly ball drop test and soil penetration test were securing the following process
initiation time 3 hours after place CLSM. As results of these assessments, kelly ball drop test and soil penetration test were applicable
for revewing following process in construction field besides unconfined compressive strength method.
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Fig. 1. Excavated soil evaluation
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Table 4. Test results of excavated soil
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Fig. 2. Excavated soil particle distribution
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Table 5. Properties of accelerators

Blaine Chemical compositions(%o)

(em¥g) | Si0, | ALO; | Fe,05 | CaO | SO
CSA 4,310 6.0 13.7 0.2 375 40.3
CA 5,400 32 582 0.2 284 0.3
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Table 6. Properties of binders

Blaine Chemical compositions(%)

(em’g) | Si0, | ALOs | Fe0s | CaO | SOs
CSA | 5650 | 136 | 256 0.4 43 | 225
CA-1 | 5700 | 122 | 256 0.4 350 | 237
CA-2 | 5400 | 197 | 234 0.5 358 | 162
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Table 7. Test results of CLSM(accelerators)

- Accelerators Flow |Bleeding| UCS | UCS
CSA CA (mm) (%) | (4 hour) | (1 day)
- - 2514 | 013 - 0.10
25 - 2486 | 021 - 0.13
5125 | 75 - 2407 | 0.2 - 0.17
- 50 | 2538 - - 0.11
- 75 | 1994 - - -
- - 240.8 - - 0.12
500
- 50 | 2351 - - 0.15
- - 204.0 - - 0.16
475
- 50 | 1925 - 0.17
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Fig. 5. Test results of UCS(1day)
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Fig. 6. Test results of flow test
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Table 8. Test results of CLSM(binders)

WB Binder Flow | Bleeding UCS(MPa)
CSA | CA-1 | CA=2 | (mm) | (%) | 4hour | 1day | 28day
100 | - - 2115 - 0.25 | 033 052
500 - | 100 | - [2265 - 0.13 | 036 0.79
- - | 100 | 2107 - - 011 038
- 1o | - [3095 - 0.09 | 033 0.71
500
- - | 110 | 2792 - - 1008 044
- 10| - |2445 - 0.11 | 036 0.81
475
- - | 110 | 2335 - - 011 056
- | 120 | - |2837 - 0.12 | 048 | 125
450
- - | 120 | 2765 - - o1 | 077
- 120 | - |2230 - 0.17 | 0.56 | 0.99
425
- - | 120 | 1985 - - 015 067
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Fig. 7. Test results of UCS(4hour, 1day)
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Table 9. Test Results of field simulation test
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