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In this study, as part of the practical development of technology for CLSM using pond ash, the characteristics such as flowability,
bleeding rate, and strength of the CLSM according to physical properties such as particle size distribution and particulate content of
the pond ash were reviewed. As a result of analyzing the properties of the collected pond ash, it was found that the characteristics of
density and particle size distribution were different. As a result of evaluating the characteristics of the CLSM for three types of pond
ash, it was found that the blending conditions to satisfy the quality stipulated in ACI 229R were different, and mainly affected the
particle size distribution characteristics and particulate content of the pond ash. In case of coarse-grained pond ash (PA-3), mixing
conditions that satisfy the performance requirements stipulated in ACI 229R were not derived. But it is considered that further review is
necessary according to particle size adjustment.
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Table 1. Test plan
Test step Test factors Test method
1 Series Collected PA KS F 2324
(3 point)
- ASTM D 6103
2 Series W/%%Efg)x;lder’ ASTM D 4832
KS F 2433
PA=Pond Ash, B=Binder, W=Water
Table 2. Properties of pond ash
Density | Passing ratio
ID D10 | D20 | D30 PI (efor) (No.200)
PA-1 | 0.012 | 0.055 | 0.259 | NP 1.99 36.5
PA-2 | 0.013 | 0.040 | 0.177 | NP 2.04 52.3
PA-3 | 0.118 | 0.294 | 1.143 | NP 2.03 7.8
PI=Plasticity index, NP=Non-plastic
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Fig. 1. Pond ash characteristics test
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Fig. 2. Pond ash particle distribution
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Table 3. Properties of binder

Density | Blaine Chemical compositions (%)
(gem’) | (em¥g) | SiO, | ALO; | Fe0s | CaO | SO
3.14 3400 21.1 6.7 29 61.7 0.84
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Table 4. Mix proportion

W/B Unit weight (kg/m’)
A (%) EABYW Binder Water PA

600 1.39 100 600 733
575 1.53 100 575 782
550 1.69 100 550 832
540 1.76 100 540 852
535 1.80 100 535 862

PALL 520 1.87 100 525 882
491 1.77 110 540 846
450 1.78 120 540 839
415 1.78 130 540 833
600 1.76 90 540 858
675 1.75 80 540 865
771 1.74 70 540 871
500 2.13 100 500 964
475 2.35 100 475 1016
600 2.29 80 430 1019

PA-2 585 2.40 80 468 1043
575 2.48 80 460 1060
550 2.68 80 440 1101
750 2.56 60 450 1094
450 2.56 100 450 1052
425 2.83 100 425 1103

PA-3 300 2.60 150 450 1020
285 2.84 150 428 1065
275 3.02 150 413 1096
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Flow Consistency of Controlled Low Strength Material(CLSM),
of &5t H7HE s
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Table 5. CLSM test results 500 6.0
—IFlow
Test results -G Bleeding rate o] 5.0
PA \g/ﬁ? (PA+BYW | Flow |Bleeding| UCS | UCS 00 ke
mm) | @) | (7day) | 8day) v a0 g
600 1.39 3885 | 5.13 032 0.85 E 300 o ® | E
575 1.53 3205 | 334 0.41 0.94 H B B 30 2
550 1.69 2620 | 216 | 069 127 200 e o ) T, 2
540 176 | 2100 | 134 | o6l 128 B I S I PN S .7
535 180 | 2105 | 133 | 082 145 L0
EED 187 | 2025 | 128 | 0% 1.64 . .
491 1.77 254.5 2.09 0.63 1.70 520 535 540 550 575 500
450 1.78 2610 | 240 | 069 1.92 W/B(%)
415 178 | 2665 | 207 | 080 | 217 Fig. 4. PA-1 flow & bleeding
600 176 | 2460 | 219 | 054 127 (unit. binder 100 kg/m’)
675 175 | 2400 | 185 | 048 | 088 %0 I o0
771 174 | 2320 | 193 | 042 | om vy | 7 lecding ate o
500 213 | 2775 | 243 | 114 | 315
475 235 280 | 1.3 146 4.50 a0 | E
600 229 | 2730 | 193 | 095 1.76 £ B w0 5
PA-2 | 585 240 | 2120 | 103 | LI3 1.94 S 1 el ] e 3
575 248 | 2100 | 095 | 126 | 202 el el O~ - - - 20 @
550 2.68 1960 | 123 138 | 225 wo Ll bl =
750 256 | 215 | 119 | 083 131
450 256 | 2970 | 584 | 032 | 091 200 00
130 120 110 100 [0 20 70
425 283 27130 4.63 034 0.86 Binder content/Unit Volume(kg/m?)
PA-3 | 300 260 | 2875 | 475 | 0091 2.18
285 284 | 2500 | 3.00 1.01 248 F'g(usmtpa,;tefr'%""w&kZ',e,ﬁ%'"g
275 3.02 1830 | 242 | 129 | 338
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Fig. 7. PA-3 flow & bleeding
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