5398 FH6M MEXREE A Vol.39 No.6
2025 4 12 H FLY ASH COMPREHENSIVE UTILIZATION Dec. 2025

I S B b R B B A L

Concrete Preparation and Performance Study of Solid Waste — based Cementitious Materials and

Multi — component Cementitious Mortars
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Abstract: To promote low — carbon and sustainable development in the mortar industry, this study investigates the design
principles and key parameters for binary cementitious mortar mix proportions using solid waste — based cementitious materials and
a dual — component cementitious system where fly ash replaces solid waste — based cementitious materials. Mortar with strength
grades ranging from M10 to M50 was prepared and tested by controlling cementitious material dosage and water content. The
results showed that both cementitious material dosage and water content influence mortar consistency and compressive strength,
with cementitious material dosage exerting a more significant effect than water content. During mortar preparation, cementitious
material dosage must not be excessively low, and water content must not be excessively high, otherwise pronounced bleeding will
occur. The fly ash replacement rate significantly affects mortar consistency and compressive strength. Increasing replacement
rate enhances consistency but reduces compressive strength, exerting a pronounced negative effect on early — stage strength.

When cementitious material content is low and fly ash replacement reaches 50% , early strength becomes excessively low,
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rendering the mixture technically unfeasible. Overall, the technology for preparing mortar using solid waste — based cementitious

materials with a binary cementitious component demonstrates superior economic viability. These findings provide key technical

insights for optimizing the mix design of solid waste — based cementitious mortar and offer data support for its future engineering

applications.
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Table 1 Key Performance indicators and chemical composition of solid waste — based cementitious materials
ARt 24U %
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433 230 390 23.0 48.9 5.1 9.0 G 42.10 15.60 6.97 6.61 5.8 0.25 0.44 0.70 2.17 19.04
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Table 2 Particle size distribution of fine aggregate
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Table 3 Properties of solid waste — based cementitious mortars M10 — M50

415 @Wi%ﬂ%ﬁ K . WB WRE  PUESREZ/MPa i Jﬂ%ﬂﬁzﬂ K . W/B MR HLURGR)E/MPa

/(kg/m”)  /(kg/m”) /mm 7d 28 d /(kg/m”)  /(kg/m”) /mm 7d 28 d
SW -1 150 270 1. 80 70 2.6 11.6 || SW-23 290 270 0.93 70 16.2 32.0
SW -2 170 270 1.59 66 2.3 9.8 SW -24 320 210 0. 66 47 21.2 39.1
SW-3 190 270 1.42 74 2.1 10.5 || SW-25 330 210 0. 64 50 21.3 36.4
SW -4 200 270 1.35 71 3.0 17.6 || SW-26 340 210 0.62 32 18.6 42.2
SW -5 210 270 1.29 57 3.4 15.7 || SW-27 350 210 0. 60 29 30.6 50. 8
SW-6 220 270 1.23 60 4.1 20.8 || SW-28 350 220 0. 63 41 31.6 51.0
SW -7 230 270 1.17 63 5.2 22.8 || SW-29 350 230 0. 66 54 30.3 47.3
SW -8 230 270 1.17 83 7.0 25.0 || SW-30 350 240 0.69 59 30.5 46.6
SW-9 240 270 1.13 90 9.0 26.2 || SW-31 350 250 0.71 81 25.5 45.5
SW-10 250 270 1.08 79 8.7 29.2 || SW-32 350 260 0.74 85 23.0 46.0
SW-11 260 280 1.08 91 10.0  28.1 SW-33 350 270 0.78 87 20.5 44.0
SW-12 260 290 1. 12 100 1.1 28.1 SW -34 370 260 0.70 97 22.2 48.4
SW-13 260 270 1.04 87 13.8  30.5 || SW-35 380 260 0. 68 102 28.1 49.4
SW-14 260 230 0. 88 38 6.5 32.3 || SW-36 380 270 0.71 108 27.9 47.1
SW-15 270 230 0.85 33 10.5 34.1 SW-37 390 260 0.67 94 31.6 50.4
SW-16 270 270 1. 00 69 12.1  36.4 || SW-38 400 280 0.70 99 32.6 42.1
SW-17 280 230 0.82 40 18.1 39.0 || SW-39 400 240 0. 60 77 34.7 53.9
SW-18 280 270 0.96 71 13.7  39.9 || SW-40 400 260 0. 65 96 35.0 50.0
SW-19 290 210 0.72 24 16.5 40.3 || SW-41 400 270 0. 68 102 35.2 50.7
SW -20 290 230 0.79 47 4.4  41.2 || SW-42 400 210 0.53 36 36.4 54.0
SW-21 290 250 0. 86 58 17.6  41.8 || SW-43 400 220 0.55 50 29.5 54.0
SW-22 290 260 0.90 67 17.6  34.3
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Table 4 Performance of mortars with binary cementitious components

3 @%%P&;M *ﬁm‘: Ko kAl W B BUEIRE/ MPa 3 AR B Ko kR WB Mg IR/ MPa
/kgm®)  /kgm®)  /(kgm®) /% /mm  7d 28d /(ke/m?)  /(kg/m)  /(kg/m) /% /mm 7d 28 d
SWF-1 24 26 (10%) 280 1 108 77 7.0 228 ||SWF-18 266 114 (30%) 210 24 055 66 69 4.9
SWF-2 208 52 (20%) 280 108 66 3.1 189 ||SWF-19 228 152 (40%) 210 22 055 8 47 366
SWF-3 182 78 (30%) 280 108 80 1.9 162 ||SWF-20 304 76 (20%) 280 1.3 074 9% 66 363
SWF-4 130 130 (50%) 280 1.0 8 0.5 8.6 |[SWF-21 266 114 (30%) 280 0.74 61 49 296
SWF-5 284 26 (10%) 270 65 1.04 70 8.4 247 ||SWF-22 228 152 (40%) 280 0.74 68 3.8 267
SWF-6 208 52 (20%) 270 65 1.04 60 40 207 ||SWF-23 304 76 (20%) 270 1.3 071 8 66 3.6
SWF-7 182 78 (30%) 270 65 1.04 75 2.3 179 ||SWF-24 266 114 (30%) 270 0.71 6 49 331
SWF-8 130 130 (50%) 270 65 1.04 80 0.7 10.3 ||SWF-25 228 152 (40%) 270 0.71 64 3.8 285

SWF-9 261 29 (10%) 270
SWF-10 232 58 (20%) 270
SWF-11 203 87 (30%) 270
SWF-12 145 145 (50%) 270

65 0.93 8  10.6 33.4 ||SWF-26 320 80 (20% ) 210 3.1 05 50 7.7 41.4
65 0.93 104 43 257 ||SWF-27 280 120 (30% ) 210 20 053 4 64 37.8
0.93 99 2.8 23.1 || SWF-28 240 160 (40% ) 210 20 053 50 5.4 42.2
65 0.93 111 1.1 17.1 || SWF-29 320 80 (20% ) 280 20 070 112 6.1 32.2

f=a)
n

SWF-13 261 29 (10%) 260 65 0.90 79 10.6 30.8 [[SWF-30 280 120 (30%) 280 0.70 79 5.8 33.2
SWF-14 232 58 (20%) 260 65 0.90 100 4.3 24.0 || SWF-3I 240 160 (40%) 280 0.70 90 4.3 32.0
SWF-15 203 87 (30% ) 260 65 0.90 94 2.8 220 [[SWF-32 320 80 (20%) 270 2.0 0.68 105 6.1 36.9
SWF-16 145 145 (50%) 260 65 0.90 102 1.1 155 [[SWF-33 280 120 (30%) 270 0.68 74 5.8 34.7
SWF-17 304 76 (20%) 210 2.4 055 67 7.2 39.7||SWF-34 240 160 (40%) 270 0.68 80 4.3 33.2
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Fig.2 Consistency and compressive strength of mortar
with binary cementitious components
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Table 6 Key parameters of mortar with binary
cementitious components

e RN R BAEUE
/ (kg/m’) / (kg/m’) /%
M10 250 ~270 270 ~ 280 10 ~30
M15 260 ~290 260 ~ 280 10~30
M20 260 ~ 380 260 ~ 280 10 ~40
M30 380 ~ 400 210 ~ 280 20 ~40
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