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Table S1. Characteristics of aggregates.

. Maximum diameter = Linear mean diameter Stacking density Apparent density
Material
(mm) (mm) (kg/m3) (kg/m3)
Coarse aggregates 22 12.38 1479 2632
Fine aggregates 4 0.33 1342 2381
Table S2. Characteristics and chemical components of class F fly ash.
Composition 5i0O: AlOs CaO Fe:0:s MgO K20 P20s TiO: Na:O
Quantity (%) 74.18 9.44 5.53 4.22 2.48 1.46 1.41 0.96 0.32
Table S3. Mix proportion of fly ash GPC under different strength grades (kg/m3).
CNaOH .
Strength grades SS/SH  S/F CA S FA Water NaOH Na:SiOs
(mol/L)
Mix 1 8.00 2.00 0.40 1212.00 544.00  460.00 45.30 16.10 122.70
Ca0 Mix 2 8.00 2.50 0.44 1201.00 539.00  460.00 42.20 15.00 142.90

Mix 3 10.00 4.00 0.48 1186.00 533.00 460.00 30.30 13.90 176.60
Mix 4 10.00 3.00 0.52 1174.00 527.00 460.00 40.00 18.30 180.90
Mix 5 12.00 1.50 0.38 1180.00 530.00 500.00 48.60 27.40 114.00
Mix 6 14.00 4.00 0.40 1212.00 544.00 460.00 21.90 14.90 147.20

€60 Mix 7 12.00 2.50 0.41 1132.00 508.00 540.00 40.20 22.70 157.10
Mix 8 12.00 2.50 0.52 1174.00 527.00 460.00 43.70 24.70 170.90
Mix 9 12.00 1.50 0.35 1152.00 518.00 540.00 48.56 27.44 114.00
70 Mix10 12.00 2.00 0.35 1152.00 518.00 540.00 40.47 22.86 126.67
Mix11 14.00 3.00 0.44 1201.00 539.00 460.00 29.09 19.72 151.30
Mix12 12.00 2.00 0.48 1187.00 533.00 460.00 46.86 26.47 146.67
1CNaOH= NaOH concentration.
255/SH= Sodium silicate solution: Sodium hydroxide.
3S/F= Alkali activator solution: Fly ash.
4CA= Coarse aggregates, S=Fine aggregates.
SFA=Fly ash.
Table S4. Mix proportion of OPC concrete under different strength grades (kg/m3).
Strength grades CA S Cement Water Conerete reducing
water agent
Mix 1 1215.00 572.00 415.00 166.00 0.00
C40 Mix 2 1104.00 736.00 440.00 170.00 0.00
Mix 3 1301.00 481.00 513.00 205.00 0.35
Mix 4 1301.00 481.00 513.00 205.00 0.40
Mix 5 1198.00 617.00 486.00 170.00 4.90
C60 Mix 6 1151.00 647.00 494.00 158.00 4.94
Mix 7 1044.00 696.00 500.00 160.00 5.00
Mix 8 1145.00 618.00 510.00 163.00 4.10
Mix 9 1125.00 633.00 475.00 166.00 9.00
C70 Mix10 1104.00 595.00 531.00 170.00 7.00
Mix11 1250.00 670.00 550.00 210.00 2.00

Mix12 1098.00 652.00 556.00 156.00 7.51




