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Figure S1. Effects of L, on the optimal costs of different floor systems in case study 1: (a) f, =
25 MPa; (b) f =30 MPa; (c) f, =35MPa; (d) f =40 MPa; (e) f =45MPa; (f) f, =50 MPa; (g)

f,,=55MPa; (h) f. =60 MPa.
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Figure S2. Effects of the L on the optimal costs of different floor systems in case study 2: (a) f_,
=25MPa; (b) f, =30 MPa; () f, =35MPa; (d)f, =40 MPa; (e) £ =45 MPa; (f) f, =50 MPa;

(8)f,,=55MPa; (h) f =60 MPa.
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Table S1. Summary of FS optimal results for different column spacing and concrete grade variants (case study 1).

Edge Columns

Edge Columns

f. nx L, Floors Interior Columns (v-direction) (y-direction) Corner Columns Total Cost
(MPa) (mm) sl b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns
25 7 x 6429 220 450 8T18 24 350 8T16 12 400 8T16 8 400 8T16 4 34.57
25 8 x 5625 180 500 8T18 28 400 8T16 14 400 8T16 8 350 8T16 4 32.06
25 9 x 5000 160 500 8T18 32 400 8T16 16 400 8T16 8 350 8T16 4 30.87
25 10 x 4500 160 450 8T18 36 350 8T16 350 8T16 18 350 8T16 4 30.49
25 11 x 4091 160 400 8T16 40 350 8T16 350 8T16 20 300 4T16 4 30.14
25 12 x 3750 180 300 4T16 44 350 8T16 8 300 4T16 22 300 4T16 4 29.55
30 7 x 6429 220 400 8T16 24 350 8T16 12 400 8T16 8 400 8T16 4 34.85
30 8 x 5625 180 450 8T18 28 350 8T16 14 400 8T16 350 8T16 4 32.21
30 9 x 5000 180 400 8T16 32 300 4T18 16 300 4T18 300 4T22 4 30.77
30 10 = 4500 160 400 8T16 36 350 8T16 8 350 8T16 18 300 4T18 4 30.46
30 11 = 4091 180 300 4T16 40 300 4T18 300 4T16 20 300 4T18 4 29.94
30 12 = 3750 180 300 4T16 44 300 4T18 300 4T16 22 300 4T16 4 29.99
35 7 x 6429 220 350 8T16 24 350 8T16 12 400 8T16 400 8T16 4 35.32
35 8 x 5625 180 400 8T16 28 350 8T16 14 350 8T16 350 8T16 4 32.21
35 9 x 5000 160 400 8T16 32 350 8T16 16 350 8T16 300 4T18 4 30.59
35 10 x 4500 180 300 4T16 36 300 4T18 300 4T18 18 300 4T18 4 30.22
35 11 x 4091 160 350 8T16 40 300 4T18 300 4T16 20 300 4T16 4 30.14
35 12 x 3750 160 300 4T16 44 300 4T18 8 300 4T16 22 300 4T16 4 29.58
40 7 x 6429 220 350 8T16 24 350 8T16 12 400 8T16 8 400 8T16 4 36.02
40 8 x 5625 180 400 8T16 28 300 47122 14 350 8T16 8 350 8T16 4 32.64
40 9 x 5000 160 400 8T16 32 350 8T16 16 350 8T16 8 350 8T16 4 31.22
40 10 = 4500 180 300 4T16 36 300 4T18 8 300 4T18 18 300 4T18 4 30.80
40 11 = 4091 160 300 4T16 40 300 4T18 300 4T16 20 300 4T18 4 29.80
40 12 = 3750 160 300 4T16 44 300 4T18 300 4T16 22 300 4T16 4 30.00
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Edge Columns

Edge Columns

fcu n, % L, Floors Interior Columns (v-direction) (y-direction) Corner Columns Total Cost
(MPa) (mm) #1 b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns
45 7 x 6429 220 350 8T16 24 350 8T16 12 400 8T16 8 400 8T16 4 37.17
45 8 x 5625 180 350 8T16 28 300 4722 14 300 4722 8 300 4T22 4 33.33
45 9 x 5000 160 400 8T16 32 350 8T16 16 350 8T16 8 300 4718 4 32.01
45 10 x 4500 160 350 8T16 36 350 8T16 300 4T16 18 300 4718 4 31.55
45 11 = 4091 160 300 4T16 40 300 4718 300 4T16 20 300 4718 4 30.60
45 12 x 3750 160 300 4T16 44 300 4T18 8 300 4T16 22 300 4T16 4 30.86
50 7 x 6429 220 350 8T16 24 350 8T16 12 400 8T16 8 400 8T16 4 38.31
50 8 x 5625 180 350 8T16 28 300 47122 14 300 47122 300 47122 4 34.27
50 9 x 5000 160 400 8T16 32 350 8T16 16 350 8T16 300 4T18 4 32.82
50 10 x 4500 160 350 8T16 36 300 4T18 8 300 4T16 18 300 4T18 4 32.27
50 11 x 4091 160 300 4T16 40 300 4T18 300 4T16 20 300 4T18 4 31.46
50 12 x 3750 160 300 4T16 44 300 4T18 300 4T16 22 300 4T16 4 31.72
55 7 x 6429 220 350 8T16 24 350 8T16 12 400 8T16 400 8T16 4 39.46
55 8 x 5625 180 350 8T16 28 300 4722 14 300 47122 300 47122 4 35.22
55 9 x 5000 160 400 8T16 32 300 4718 16 300 4718 8 350 8T16 4 33.26
55 10 x 4500 160 350 8T16 36 300 4718 300 4T16 18 300 4718 4 33.13
55 11 x 4091 160 300 4T16 40 300 4718 300 4T16 20 300 4T18 4 32.34
55 12 x 3750 160 300 4T16 44 300 4718 8 300 4T16 22 300 4T16 4 32.50
60 7 x 6429 220 350 8T16 24 350 8T16 12 350 8T18 8 350 8T18 4 40.60
60 8 x 5625 180 350 8T16 28 300 4722 14 300 4722 300 4722 4 36.17
60 9 x 5000 160 400 8T16 32 300 4T18 16 350 8T16 300 4T18 4 34.23
60 10 x 4500 160 350 8T16 36 350 8T16 8 300 4T16 18 300 4T18 4 34.16
60 11 x 4091 160 300 4T16 40 300 4T18 300 4T16 20 300 4T18 4 33.19
60 12 x 3750 160 300 4T16 44 300 4T18 300 4T16 22 300 4T16 4 33.37
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Table S2. Summary of FSDP optimal results for different column spacing and concrete grade variants (case study 1).
f. nox L, Floors Interior Columns E(C:fgif:cl’:il:::)ls E(c;%celif:clgzr:lr;s Corner Columns Total Cost

(MPa) (mm) t! tdrop gdror b  Steel  No.of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) @mm) @mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns

25 7 x 6429 240 60 2200 350 8T16 24 350 8T16 12 400 8122 8 400 8T16 4 37.12
25 8 x 5625 200 60 2500 400 8T16 28 350 8T16 14 350 8122 8 300 4T16 4 33.82
25 9 x 5000 180 60 2500 350  8T16 32 350 8T16 16 350 8T22 8 350 8T16 4 32.30
25 10 x 4500 180 60 2000 350  8T16 36 350 8T16 300 4722 18 350 8T16 4 31.87
25 11 x 4091 180 60 2000 400  8T16 40 300 4T16 300 4722 20 300 4T16 4 31.81
25 12 x 3750 200 60 1800 300 4T16 44 300 4T18 8 300 4T22 22 300 4T16 4 32.12
30 7 x 6429 240 60 2200 350  8T16 24 350 8T16 12 400 8T22 8 400 8T16 4 3791
30 8 x 5625 200 60 2400 300 4122 28 300 4722 14 350 8T22 300 4T16 4 34.33
30 9 x 5000 160 40 2000 300  4T16 32 300 4T18 16 500 8T22 350 8T16 4 31.34
30 10 x 4500 180 60 2000 300 4T16 36 300 4T18 8 300 4T22 18 300 4T16 4 31.51
30 11 x 4091 180 60 2000 300 4T16 40 300 4T18 300 4T22 20 300 4T16 4 31.30
30 12 x 3750 180 60 1800 300 4T16 44 300 4T18 300 4T22 22 300 4T16 4 31.48
35 7 x 6429 220 60 2200 350 8T16 24 350 8T16 12 400 8122 350 8T16 4 37.20
35 8 x 5625 180 60 2000 300 4T16 28 350 8T16 14 300 4T22 300 4T16 4 32.96
35 9 x 5000 160 40 2450 300 4T16 32 300 4T22 16 350 8122 8 300 4T16 4 31.39
35 10 x 4500 160 40 1850 300 4T16 36 400 8T16 300 4T22 18 300 4T16 4 31.38
35 11 x 4091 180 60 2000 300  4T16 40 300 4T18 300 4722 20 300 4T16 4 31.92
35 12 x3750 180 60 1800 300  4T16 44 300 4T18 8 300 4722 22 300 4T16 4 32.10
40 7 x 6429 220 60 2200 350  8T16 24 350 8T16 12 400 8T22 8 350 8T16 4 37.92
40 8 x 5625 180 60 2000 300  4T16 28 350 8T16 14 300 4722 300 4T16 4 33.54
40 9 x 5000 160 40 2450 300  4T16 32 300 4722 16 350 8T22 300 4T16 4 31.94
40 10 x4500 160 60 2000 300  4T16 36 350 8T16 8 300 4722 18 350 8T16 4 31.81
40 11 x 4091 160 40 2000 300 4T16 40 300 4T18 300 4T22 20 300 4T16 4 31.14
40 12 x 3750 180 60 1800 300 4T16 44 300 4T18 300 4T22 22 300 4T16 4 32.72
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f. nx L, Floors Interior Columns E&%gif:cl;::;s E&%Zif:cltlil::)ls Corner Columns Total Cost
(MPa)  (mm) ! tdror gdrop b  Steel  No.of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) (mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns

45 7 x 6429 220 60 2200 350 8T16 24 350 8T16 12 400 8T22 8 350 8T16 4 39.11
45 8 x 5625 180 60 2000 300 4T16 28 350 8T16 14 300 47122 8 300 4T16 4 34.52
45 9 x 5000 160 40 2000 300 4T16 32 300 47122 16 350 8T22 8 300 4T16 4 32.77
45 10 x 4500 160 40 2100 300 4T16 36 350 8T16 8 300 47122 18 400 8T16 4 32.55
45 11 x 4091 160 40 2000 300 4T16 40 300 4T18 8 300 47122 20 300 4T16 4 32.03
45 12 x 3750 160 40 1800 300 4T16 44 300 4T18 8 300 47122 22 300 4T16 4 32.17
50 7 x 6429 200 60 2500 350 8T16 24 350 8T16 12 400 8T22 8 400 8T16 4 38.94
50 8 x 5625 180 60 2000 300 4T16 28 350 8T16 14 300 47122 300 4T16 4 35.50
50 9 x 5000 160 40 2000 300 4T16 32 300 4722 16 350 8T22 300 4T16 4 33.65
50 10 x 4500 160 40 2250 300 4T16 36 350 8T16 300 4722 18 350 8T16 4 33.24
50 11 x 4091 160 40 2000 300 4T1e6 40 300 4718 300 4722 20 300 4T16 4 32.93
50 12 x 3750 160 40 1800 300 4T16 44 300 4718 300 4722 22 300 4T16 4 33.07
55 7 x 6429 200 60 2500 350 8T16 24 350 8T16 12 350 8T22 400 8T16 4 39.95
55 8 x 5625 160 40 2000 300 4Ti16 28 300 4722 14 300 4722 300 4T16 4 35.00
55 9 x 5000 160 40 2000 300 4Ti16 32 300 4722 16 350 8T22 8 300 4T16 4 34.53
55 10 x 4500 160 40 2000 300 4T16 36 350 8T16 8 300 47122 18 400 8T16 4 34.34
55 11 x 4091 160 40 2000 300 4T16 40 300 4T18 8 300 47122 20 300 4T16 4 33.83
55 12 x 3750 160 40 1800 300 4T16 44 300 4T18 8 300 47122 22 300 4T16 4 33.97
60 7 x 6429 200 60 2500 350 8T16 24 350 8T16 12 400 8T22 8 400 8T16 4 41.15
60 8 x 5625 160 40 2500 300 4T16 28 300 47122 14 300 47122 300 4T16 4 35.59
60 9 x 5000 160 40 2000 300 4T16 32 300 47122 16 350 8T22 300 4T16 4 3541
60 10 x 4500 160 40 2000 300 4T16 36 350 8T16 300 47122 18 400 8T16 4 35.23
60 11 x 4091 160 40 2000 300 4T16 40 300 4718 300 4722 20 300 4T16 4 34.72
60 12 x 3750 160 40 1800 300 4T16 44 300 4718 300 4722 22 300 4T16 4 34.86
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Table S3. Summary of SS optimal results for different column spacing and concrete grade variants (case study 1).

fcu nox L Floors Interior Columns nggif::;::;s Efyieii(r::cl’:il(r::)ls Corner Columns Total Cost
(MPa) (mm) ! n’ w? b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) (mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars  Columns
25 7 x 6429 140 650 250 300 47122 24 300 4T16 12 250 4T16 8 250 4T16 4 30.74
25 8 x 5625 140 550 250 300 4T18 28 350 8T16 14 250 4T16 8 250 4T16 4 30.39
25 9 x 5000 140 500 250 300 4T16 32 300 4T16 16 250 4T16 8 250 4T16 4 29.75
25 10 x 4500 120 450 250 300 4T16 36 300 4T16 250 4T16 18 250 4T16 4 28.19
25 11 x 4091 120 450 250 300 4T16 40 300 4T16 250 4T16 20 250 4T16 4 28.62
25 12 x 3750 100 450 250 250 4T18 44 300 4T16 250 4T16 22 250 4T16 4 27.36
30 7 x 6429 140 600 250 300 4Ti16 24 300 4T16 12 250 4T16 250 4T16 4 30.67
30 8 x 5625 140 500 250 300 4Ti1e6 28 300 4T16 14 250 4T16 250 4T16 4 30.43
30 9 x 5000 140 500 250 300 4T16 32 300 4T16 16 250 4T16 8 250 4T16 4 30.21
30 10 x 4500 120 450 250 300 4T16 36 300 4T16 250 4T16 18 250 4T16 4 28.63
30 11 x 4091 120 450 250 300 4T16 40 300 4T16 8 250 4T16 20 250 4T16 4 29.10
30 12 x 3750 100 400 250 250 4T16 44 250 4T16 8 250 4T16 22 250 4T16 4 27.36
35 7 x 6429 140 550 250 300 4T16 24 300 4T16 12 250 4T16 8 250 4T16 4 31.24
35 8 x 5625 140 450 250 300 4T16 28 300 4T16 14 250 4T16 250 4T16 4 30.93
35 9 x 5000 140 450 250 300 4T16 32 300 4T16 16 250 4T16 250 4T16 4 30.65
35 10 x 4500 120 450 250 250 4T16 36 300 4T16 8 300 4T16 18 250 4T16 4 29.10
35 11 x 4091 120 400 250 250 4T16 40 250 4T16 250 4T16 20 250 4T16 4 2942
35 12 x 3750 100 400 250 250 4T16 44 250 4T16 250 4T16 22 250 4T16 4 27.85
40 7 x 6429 140 500 250 300 4T16 24 300 4T16 12 250 4T16 250 4T16 4 31.78
40 8 x 5625 140 450 250 300 4T16 28 300 4T16 14 250 4T16 250 4T16 4 31.37
40 9 x 5000 140 450 250 300 4Ti16 32 300 4T16 16 250 4T16 8 250 4T16 4 31.24
40 10 x 4500 120 450 250 250 4T16 36 250 4T16 250 4T16 18 250 4T16 4 29.49
40 11 x 4091 120 400 250 250 4T16 40 250 4T16 250 4T16 20 250 4T16 4 29.85
40 12 x 3750 100 400 250 250 4T16 44 250 4T16 8 250 4T16 22 250 4T16 4 28.15
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fc,, nox L, Floors Interior Columns E&%sif:cltlil::)ls E&%Zif:cl:il::)ls Corner Columns Total Cost
(MPa) (mm) ! n° w? b Steel  No.of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) @mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns
45 7 x 6429 140 500 250 300 4T16 24 300 4T16 12 250 4T16 8 250 4T16 4 32.72
45 8 x 5625 140 450 250 250 4T18 28 250 4T16 14 250 4T16 8 250 4T16 4 32.17
45 9 x 5000 140 450 250 250 4T16 32 250 4T16 16 250 4T16 8 250 4T16 4 31.92
45 10 x 4500 120 400 250 250 4T16 36 250 4T16 250 4T16 18 250 4T16 4 30.22
45 11 x 4091 120 400 250 250 4T16 40 250 4T16 250 4T16 20 250 4T16 4 30.73
45 12 x 3750 100 400 250 250 4T16 44 250 4T16 8 250 4T16 22 250 4T16 4 28.98
50 7 x 6429 140 600 250 300 4T16 24 300 4T16 12 250 4T16 8 250 4T16 4 33.87
50 8 x 5625 140 450 250 250 4T16 28 250 4T16 14 250 4T16 8 250 4T16 4 32.89
50 9 x 5000 140 450 250 250 4T16 32 250 4T16 16 250 4T16 8 250 4T16 4 32.75
50 10 x 4500 120 400 250 250 4T16 36 250 4T16 8 250 4T16 18 250 4T16 4 31.01
50 11 x 4091 120 400 250 250 4T16 40 250 4T16 250 4T16 20 250 4T16 4 3143
50 12 x 3750 100 400 250 250 4T16 44 250 4T16 250 4T16 22 250 4T16 4 29.68
55 7 x 6429 140 600 250 250 4T16 24 250 4T16 12 250 4T16 250 4T16 4 34.66
55 8 x 5625 140 450 250 250 4T16 28 250 4T16 14 250 4T16 250 4T16 4 33.83
55 9 x 5000 140 450 250 250 4T16 32 250 4T16 16 250 4T16 250 4T16 4 33.69
55 10 x 4500 120 400 250 250 4T16 36 250 4T16 250 4T16 18 250 4T16 4 31.93
55 11 x 4091 120 400 250 250 4T16 40 250 4T16 250 4T16 20 250 4T16 4 32.31
55 12 x 3750 100 400 250 250 4T16 44 250 4T16 8 250 4T16 22 250 4T16 4 30.48
60 7 x 6429 140 600 250 250 4T16 24 250 4T16 12 250 4T16 8 250 4T16 4 35.76
60 8 x 5625 140 450 250 250 4T16 28 250 4T16 14 250 4T16 8 250 4T16 4 34.73
60 9 x 5000 140 450 250 250 4T16 32 250 4T16 16 250 4T16 8 250 4T16 4 34.67
60 10 x 4500 120 450 250 250 4T16 36 250 4T16 8 250 4T16 18 250 4T16 4 32.95
60 11 x 4091 120 400 250 250 4T16 40 250 4T16 8 250 4T16 20 250 4T16 4 33.10
60 12 x 3750 100 400 250 250 4T16 44 250 4T16 250 4T16 22 250 4T16 4 31.27
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Table S4. Summary of FS optimal results for different column spacing and concrete grade variants (case study 2).

Edge Columns

Edge Columns

f. wx L Floors Interior Columns (v-direction) (y-direction) Corner Columns Total Cost
(MPa) (mm) sl b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns
25 4 x 7500 260 750 12122 9 550 8T22 6 550 8122 6 500 8T18 4 42.95
25 5 x 6000 200 600 12T18 16 450 8T18 8 450 8T18 8 400 8T18 4 3548
25 6 x 5000 180 450 8T18 25 400 8T16 10 400 8T16 10 350 8T16 4 32.11
25 7 x 4286 160 400 8T16 36 350 8T16 12 350 8T16 12 300 4T16 4 30.31
25 8 x 3750 160 350 8T16 49 300 4T18 14 300 4T18 14 300 4T16 4 30.40
25 9 x 3333 160 350 8T16 64 300 4T16 16 300 4T16 16 300 4T16 4 31.55
35 4 x 7500 240 650 12T22 9 500 8T18 500 8T18 450 8T18 4 42.61
30 5 x 6000 200 550 8T22 16 450 8T18 400 8T18 8 400 8T16 4 35.76
30 6 x 5000 180 400 8T18 25 350 8T16 10 350 8T16 10 350 8T16 4 32.38
30 7 x 4286 160 400 8T16 36 350 8T16 12 350 8T16 12 300 4T16 4 30.88
30 8 x 3750 160 350 8T16 49 300 4T16 14 300 4T16 14 300 4T16 4 30.76
30 9 x 3333 160 300 4122 64 300 4T16 16 300 4T16 16 300 4T16 4 31.58
35 4 x 7500 240 650 12T22 9 500 8T18 6 500 8T18 6 450 8T18 4 42.61
35 5 x 6000 200 500 8T18 16 400 8T16 400 8T16 350 8T16 4 35.23
35 6 x 5000 160 450 8T18 25 350 8T16 10 350 8T16 10 350 8T16 4 32.28
35 7 x 4286 160 350 8T16 36 350 8T16 12 350 8T16 12 300 4T16 4 30.95
35 8 x 3750 160 350 8T16 49 300 4T16 14 300 4T16 14 300 4T16 4 31.32
35 9 x 3333 160 300 4T18 64 300 4T16 16 300 4T16 16 300 4T16 4 30.95
40 4 x 7500 240 600 12T18 9 500 8T18 500 8T18 450 8T18 4 42.68
40 5 x 6000 200 450 8T18 16 400 8T16 400 8T16 8 350 8T16 4 35.62
40 6 x 5000 160 400 8T16 25 350 8T16 10 350 8T16 10 350 8T16 4 32.10
40 7 x 4286 160 350 8T16 36 300 4T16 12 300 4T16 12 300 4T16 4 30.64
40 8 x 3750 160 300 4122 49 300 4T16 14 300 4T16 14 300 4T16 4 31.37
40 9 x 3333 160 300 4T16 64 300 4T16 16 300 4T16 16 300 4T16 4 31.04
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Edge Columns

Edge Columns

fcu nxL Floors Interior Columns (x-direction) (y-direction) Corner Columns Total Cost
(MPa) (mm) #1 b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns
45 4 x 7500 240 550 8T22 9 450 8T18 6 500 8T18 6 450 8T18 4 43.72
45 5 x 6000 200 450 8T18 16 400 8T16 8 400 8T16 8 350 8T16 4 36.70
45 6 x 5000 160 400 8T16 25 300 4722 10 300 4722 10 300 4T18 4 32.67
45 7 x 4286 160 350 8T16 36 300 4T16 12 300 4T16 12 300 4T16 4 31.53
45 8 x 3750 160 300 4T16 49 300 4T16 14 300 4T16 14 400 8T18 4 31.25
45 9 x 3333 160 300 4T16 64 300 4T16 16 300 4T16 16 300 4T16 4 31.97
50 4 x 7500 240 550 8T22 9 450 8T18 6 450 8T18 6 450 8T18 4 44.87
50 5 x 6000 200 450 8T18 16 400 8T16 400 8T16 350 8T16 4 37.60
50 6 x 5000 160 400 8T16 25 300 4T18 10 300 4T18 10 300 4T18 4 33.18
50 7 x 4286 160 350 8T16 36 300 4T16 12 300 4T16 12 300 4T16 4 3243
50 8 x 3750 160 300 4T16 49 300 4T16 14 300 4T16 14 300 4T16 4 31.88
50 9 x 3333 160 300 4T16 64 300 4T16 16 300 4T16 16 300 4T16 4 32.90
55 4 x 7500 240 550 8T22 9 450 8T18 450 8T18 450 8T18 4 46.13
55 5 x 6000 200 450 8T18 16 400 8T16 350 8T16 8 400 8T16 4 38.61
55 6 x 5000 160 400 8T16 25 300 4T16 10 300 4T16 10 350 8T16 4 34.04
55 7 x 4286 160 300 4722 36 300 4T16 12 300 4T16 12 300 4T16 4 32.97
55 8 x 3750 160 300 4T16 49 300 4T16 14 300 4T16 14 300 4T16 4 32.79
55 9 x 3333 160 300 4T16 64 300 4T16 16 300 4T16 16 300 4T16 4 33.83
60 4 x 7500 240 550 8T22 9 450 8T18 6 450 8T18 6 450 8T18 4 47.40
60 5 x 6000 200 450 8T18 16 400 8T16 350 8T16 400 8T16 4 39.68
60 6 x 5000 160 400 8T16 25 300 4T16 10 300 4T16 10 300 4T18 4 34.80
60 7 x 4286 160 300 4T16 36 300 4T16 12 300 4T16 12 300 4T16 4 32.90
60 8 x 3750 160 300 4T16 49 300 4T16 14 300 4T16 14 300 4T16 4 33.69
60 9 x 3333 160 300 4T16 64 300 4T16 16 300 4T16 16 300 4T16 4 34.76
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Table S5. Summary of FSDP optimal results for different column spacing and concrete grade variants (case study 2).
f. axL Floors Interior Columns E&%Zifeocl:il::;s E(c;%celif:clgzr:lr;s Corner Columns Total Cost

(MPa) (mm) ! pirop gdrop b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) (mm) (mm) bars Columns (mm) Dbars Columns (mm) bars Columns (mm) bars Columns

25 4 x 7500 240 120 2550 600 12722 9 500 8T22 6 500 8T22 6 450 8T16 4 43.06
25 5 x 6000 200 100 2200 500 8T18 16 450 8T18 8 450 8T22 8 400 8T16 4 36.95
25 6 x 5000 180 60 2400 450 8T18 25 400 8T16 10 400 8T22 10 350 8T16 4 34.07
25 7 x 4286 160 40 2100 400 8T16 36 350 8T16 12 350 8T22 12 300 4T16 4 32.16
25 8 x 3750 160 40 1750 350 8T16 49 350 8T16 14 300 47122 14 300 4T16 4 31.86
25 9 x 3333 160 60 1150 350 8T16 64 300 4T16 16 300 47122 16 300 4T16 4 32.81
30 4 x 7500 240 100 2750 600 12T18 9 500 8T18 6 500 8T22 6 450 8T16 4 42.78
30 5 x 6000 180 60 2000 500 8T18 16 400 8T18 400 8T22 350 8T16 4 36.49
30 6 x 5000 160 60 1800 400 8T18 25 350 8T16 10 350 8T22 10 300 4T16 4 33.64
30 7 x 4286 160 40 2100 400 8T16 36 350 8T16 12 350 8T22 12 300 4T16 4 32.76
30 8 x 3750 160 40 1750 350 8T16 49 300 4T16 14 300 4122 14 300 4T16 4 31.97
30 9 x 3333 160 60 1150 300 4722 64 300 4T16 16 300 4722 16 300 4T16 4 32.78
35 4 x 7500 220 80 2600 550 8T22 9 450 8T18 450 8T22 450 8T16 4 41.99
35 5 x 6000 180 100 2200 450 8T18 16 400 8T16 400 8T22 8 350 8T16 4 36.53
35 6 x 5000 160 40 2450 400 8T16 25 350 8T16 10 350 8T22 10 350 8T16 4 33.50
35 7 x 4286 160 40 2100 350 8T16 36 300 4T18 12 300 4722 12 300 4T16 4 31.78
35 8 x 3750 160 40 1750 350 8T16 49 300 4T16 14 300 47122 14 300 4T16 4 32.56
35 9 x 3333 160 60 1150 300 4T16 64 300 4T16 16 300 47122 16 300 4T16 4 31.69
40 4 x 7500 220 80 2600 500 8T18 9 500 8T18 6 450 8T22 6 500 8T16 4 42.40
40 5 x 6000 180 60 2250 450 8T18 16 400 8T16 400 8T22 350 8T16 4 37.06
40 6 x 5000 160 40 2450 400 8T16 25 350 8T16 10 350 8T22 10 350 8T16 4 34.08
40 7 x 4286 160 40 2100 350 8T16 36 300 4T16 12 300 4T22 12 300 4T16 4 32.26
40 8 x 3750 160 40 1550 300 47122 49 300 4T16 14 300 47122 14 300 4T16 4 32.66
40 9 x 3333 160 60 1150 300 4T16 64 300 4T16 16 300 4122 16 300 4T16 4 32.28
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f. axL Floors Interior Columns ng’gii:)cltlil;r;s E&%Zif:cltlil::)ls Corner Columns Total Cost
(MPa) (mm) ! girop gdror b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (@Mmm) @mm) (@@mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns

45 4 x 7500 220 120 2600 500 8T18 9 450 8T18 6 450 8T22 6 450 8T16 4 43.58
45 5 x 6000 180 60 2600 450 8T18 16 400 8T16 8 350 8T22 8 350 8T16 4 37.77
45 6 x 5000 160 40 2500 350 8T16 25 350 8T16 10 350 8T22 10 350 8T16 4 34.73
45 7 x 4286 160 40 2100 350 8T16 36 300 4T16 12 300 47122 12 300 4T16 4 33.20
45 8 x 3750 160 40 1550 300 4T16 49 300 4T16 14 300 47122 14 300 4T16 4 32.31
45 9 x 3333 160 60 1150 300 4T16 64 300 4T16 16 300 47122 16 300 4T16 4 33.24
50 4 x 7500 220 80 2600 450 8T18 9 450 8T18 6 450 8T22 6 450 8T16 4 44.58
50 5 x 6000 180 60 2000 400 8T16 16 400 8T16 400 8T22 400 8T16 4 38.73
50 6 x 5000 160 40 2450 400 8T16 25 300 4T18 10 300 4722 10 300 4T16 4 34.88
50 7 x 4286 160 40 2100 350 8T16 36 300 4T16 12 300 4T22 12 300 4T16 4 34.15
50 8 x 3750 160 40 1550 300 4T16 49 300 4T16 14 300 4T22 14 300 4T16 4 33.24
50 9 x 3333 160 60 1150 300 4T16 64 300 4T16 16 300 4T22 16 300 4T16 4 34.21
55 4 x 7500 220 80 2600 450 8T18 9 450 8T18 450 8T22 450 8T16 4 45.78
55 5 x 6000 180 80 2000 400 8T16 16 350 8T16 350 8T22 8 350 8T16 4 39.33
55 6 x 5000 160 40 2500 350 8T16 25 300 4T18 10 300 47122 10 300 4T16 4 35.49
55 7 x 4286 160 40 1700 300 4T18 36 300 4T16 12 350 8T22 12 350 8T16 4 35.36
55 8 x 3750 160 40 1550 300 4T16 49 300 4T16 14 300 47122 14 300 4T16 4 34.18
55 9 x 3333 160 60 1150 300 4T16 64 300 4T16 16 300 47122 16 300 4T16 4 35.17
60 4 x 7500 220 60 2600 450 8T18 9 400 8T18 6 450 8T22 6 450 8T16 4 46.82
60 5 x 6000 180 80 2000 400 8T16 16 350 8T16 400 8T22 400 8T16 4 40.54
60 6 x 5000 160 40 2500 350 8T16 25 300 4T16 10 300 47122 10 400 8T16 4 36.55
60 7 x 4286 160 40 2150 300 4T16 36 300 4T16 12 300 47122 12 300 4T16 4 34.80
60 8 x 3750 160 40 1550 300 4T16 49 300 4T16 14 300 4T22 14 300 4T16 4 35.11
60 9 x 3333 160 40 1150 300 4T16 64 300 4T16 16 300 4T22 16 300 4T16 4 36.14
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Table S6. Summary of SS optimal results for different column spacing and concrete grade variants (case study 2).
f. axl Floors Interior Columns nggif:cl;::;s Efy%flifeocltl;::)ls Corner Columns Total Cost

(MPa) (mm) ! n’ w? b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns

25 4 x 7500 200 850 250 600 12722 9 600 12T16 6 450 8T16 6 450 8T16 4 42.63
25 5 x 6000 160 600 250 500 8T18 16 500 8T16 8 350 8T16 8 350 8T16 4 37.46
25 6 x 5000 140 500 250 400 8T18 25 400 8T16 10 350 8T16 10 300 4T16 4 32.65
25 7 x 4286 120 400 250 350 8T16 36 350 8T16 12 300 4T16 12 300 4T16 4 31.00
25 8 x 3750 100 400 250 350 8T16 49 350 8T16 14 300 4T16 14 250 4T16 4 30.76
25 9 x 3333 100 400 250 300 4722 64 300 4T16 16 250 4T16 16 250 4T16 4 31.81
30 4 x 7500 200 800 250 600 12T18 9 600 12T16 6 450 8T16 400 8T16 4 42.36
30 5 x 6000 160 600 250 500 8T18 16 500 8T16 8 350 8T16 8 300 4T16 4 37.77
30 6 x 5000 140 500 250 400 8T16 25 400 8T16 10 400 8T16 10 300 4T16 4 32.94
30 7 x 4286 120 400 250 350 8T16 36 350 8T16 12 300 4T16 12 250 4T16 4 31.40
30 8 x 3750 100 400 250 300 4722 49 300 4T16 14 250 4T16 14 250 4T16 4 30.34
30 9 x 3333 100 400 250 300 4T16 64 300 4T16 16 250 4T16 16 250 4T16 4 3091
35 4 x 7500 200 750 250 600 12T18 9 600 12T16 6 400 8T16 6 350 8T16 4 42.90
35 5 x 6000 160 650 250 450 8T18 16 450 8T16 350 8T16 300 4T16 4 38.11
35 6 x 5000 140 500 250 350 8T16 25 350 8T16 10 300 4T16 10 300 4T16 4 32.52
35 7 x 4286 120 400 250 350 8T16 36 350 8T16 12 300 4T16 12 250 4T16 4 31.96
35 8 x 3750 100 400 250 300 4T18 49 300 4T16 14 250 4T16 14 250 4T16 4 29.97
35 9 x 3333 100 400 250 300 4T16 64 300 4T16 16 250 4T16 16 250 4T16 4 31.49
40 4 x 7500 200 750 250 500 8T22 9 500 8T16 400 8T16 350 8T16 4 43.01
40 5 x 6000 160 650 250 400 8T18 16 400 8T16 8 350 8T16 8 300 4T16 4 38.38
40 6 x 5000 140 450 250 350 8T16 25 350 8T16 10 300 4T16 10 300 4T16 4 33.03
40 7 x 4286 120 400 250 350 8T16 36 350 8T16 12 250 4T16 12 250 4T16 4 32.42
40 8 x 3750 100 400 250 300 4T16 49 300 4T16 14 250 4T16 14 250 4T16 4 30.14
40 9 x 3333 100 400 250 300 4T16 64 300 4T16 16 250 4T16 16 250 4T16 4 32.06
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fc,, axL Floors Interior Columns E&%gif::;::)ls E&g-gifscltl:::gs Corner Columns Total Cost
(MPa) (mm) ! n’ wb b Steel No. of b Steel No. of b Steel No. of b Steel No. of (USD/m?)
(mm) (mm) (mm) (mm) bars Columns (mm) bars Columns (mm) bars Columns (mm) bars Columns

45 4 x 7500 200 750 250 500 8T18 9 500 8T16 6 350 8T16 6 350 8T16 4 43.94
45 5 x 6000 160 550 250 400 8T16 16 400 8T16 8 300 4T16 8 350 8T16 4 39.05
45 6 x 5000 140 500 250 350 8T16 25 350 8T16 10 300 4T16 10 250 4T16 4 34.23
45 7 x 4286 120 400 250 300 4T18 36 400 8T16 12 300 4T16 12 350 8T16 4 32.72
45 8 x 3750 100 400 250 300 4T16 49 300 4T16 14 250 4T16 14 250 4T16 4 31.19
45 9 x 3333 100 400 250 300 4T16 64 300 4T16 16 250 4T16 16 250 4T16 4 33.11
50 4 = 7500 200 700 250 500 8T18 9 500 8T16 6 350 8T16 6 350 8T16 4 45.18
50 5 x 6000 160 550 250 400 8T16 16 400 8T16 8 300 4T16 8 300 4T16 4 39.92
50 6 x 5000 140 450 250 350 8T16 25 350 8T16 10 250 4T16 10 250 4T16 4 34.72
50 7 x 4286 120 400 250 300 4T16 36 300 4T16 12 250 4T16 12 250 4T16 4 32.48
50 8 x 3750 100 400 250 300 4T16 49 300 4T16 14 250 4T16 14 250 4T16 4 32.08
50 9 x 3333 100 400 250 250 4T16 64 300 4T16 16 250 4T16 16 250 4T16 4 33.42
55 4 x 7500 200 700 250 450 8T18 9 450 8T16 350 8T16 300 4T16 4 46.08
55 5 x 6000 160 550 250 350 8T16 16 350 8T16 300 4T16 300 4T16 4 40.68
55 6 x 5000 140 450 250 350 8T16 25 350 8T16 10 250 4T16 10 250 4T16 4 35.79
55 7 x 4286 120 400 250 300 4T16 36 300 4T16 12 250 4T16 12 250 4T16 4 33.50
55 8 x 3750 100 400 250 300 4T16 49 300 4T16 14 250 4T16 14 250 4T16 4 32.98
55 9 x 3333 100 400 250 250 4T16 64 250 4T16 16 250 4T16 16 250 4T16 4 34.23
60 4 = 7500 200 700 250 450 8T18 9 450 8T16 6 350 8T16 6 300 4T16 4 47.31
60 5 x 6000 160 550 250 350 8T16 16 350 8T16 8 300 4T16 8 250 4T16 4 41.62
60 6 x 5000 140 450 250 300 4T22 25 300 4T16 10 250 4T16 10 250 4T16 4 36.12
60 7 x 4286 120 400 250 300 4T16 36 300 4T16 12 250 4T16 12 250 4T16 4 34.42
60 8 x 3750 100 400 250 300 4T16 49 250 4T16 14 250 4T16 14 250 4T16 4 33.72
60 9 x 3333 100 400 250 250 4T16 64 250 4T16 16 250 4T16 16 250 4T16 4 35.14
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