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ABSTRACT

Biomass ash has been widely accepted as a waste material substituting Portland cement. In
this report, the role of the biomass ash on the strength development of cement admixed Bangkok clay
is investigated. The biomass ash is dispersing material, increasing the reactive surface of the cement
grains. The contribution of the dispersing effect o the strength development is regarded akin as an
addition of cement. Based on this premise, the clay-water/cement ratio hypothesis for blended cement
admixed clay is proposed for analyzing and assessing the strength development. Even with the
difference in water content, cement content and ash content, the blended cement admixed clay
samples having the same w/C possess practically the same stress-strain response and strength. The
relationship among strength, clay-water/cement ratio, and curing time for the blended cement admixed
Bangkok clay is finally developed and verified. It is useful to assess the strength at any curing time
wherein water content, cement content, and biomass ash content vary over a wide range by using the
test result of a single laboratory trial. An addition of 25% biomass ash can save on the input of cement

up to 15.8%.
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Time Water  cement Fly ash w/C Labolatory  Predicted
content, .
W, content, , content, a strength, g.; strength, g,,

(days) (%) (%) (%) (kPa) (kPa)
7 89 10 15 7.96 520 466
7 89 10 20 7.7 547 486
e 89 30 15 2.65 1882 1879
7 89 30 20 2.57 2141 1960
7 118 10 15 10.59 332 324
7 118 10 20 10.25 332 338
7 118 30 15 3.53 1371 1307
7 118 30 20 3.42 1467 1363
7 148 10 15 13.23 257 244
7 148 10 20 12.79 273 255
7 148 30 15 4.41] 844 986
7 148 30 20 4.26 865 1029
28 89 10 15 7.96 781 reference
28 89 10 20 27 820 816
28 89 30 15 2.65 2855 3159
28 89 30 20 2.57 3038 3295
28 118 10 15 10.59 514 545
28 118 10 20 10.25 547 568
28 118 30 35 53 2056 2198
28 118 30 20 3.42 2150 2293
28 148 10 15 13.23 320 411
28 148 10 20 12.79 366 429
28 148 30 15 4.4] 1409 1658
28 148 30 20 4.26 1549 1730
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Time Water  cement Flyash w/C Labolatory  Predicted
content,
w.  content, C,content, a strength, g,; strength, g,

(days) (%) (%) (%) (kPa) (kPa)
90 89 10 15 7.96 1078 1050
90 89 - 10 20 7.7 1101 10695
50 89 30 15 2.65 4298 4238
90 89 30 20 257 4522 4420
90 118 10 15 10.59 747 731
90 118 10 20 10.25 785 762
90 118 30 15 3.53 2822 2948
90 118 30 20 3.42 2954 3075
o0 148 10 15 13.23 565 551
90 148 10 20 12.79 587 575
90 148 30 15 4.41 2162 2224
90 148 30 20 4.26 2227 2320
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