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Appendix A. Optimum design parameters and objective outputs for reinforced concrete wall structures
	 (MPa)
	H (m)
	r (m)
	Unit cost for steel ($/t)
	tw (m)
	 (m3)
	Ws (t)
	s (mm)

	25
	10
	20
	727.900
	0.529
	664.761
	9916.979
	200

	25
	11
	20
	727.900
	0.548
	757.501
	11931.365
	140

	25
	12
	20
	727.900
	0.551
	830.888
	13016.034
	140

	25
	13
	20
	727.900
	0.605
	988.345
	16115.090
	160

	25
	14
	20
	727.900
	0.661
	1162.892
	17571.646
	200

	25
	15
	20
	727.900
	0.794
	1496.655
	22778.060
	100

	25
	16
	20
	727.900
	0.796
	1600.453
	24296.597
	100

	25
	17
	20
	727.900
	0.820
	1751.752
	27094.602
	70

	25
	18
	20
	727.900
	0.879
	1988.251
	32274.452
	140

	25
	19
	20
	727.900
	0.932
	2225.253
	35329.236
	60

	25
	20
	20
	727.900
	1.107
	2782.194
	43386.781
	70

	30
	10
	20
	727.900
	0.437
	549.150
	9297.167
	120

	30
	11
	20
	727.900
	0.489
	675.945
	10439.944
	160

	30
	12
	20
	727.900
	0.543
	818.825
	13016.034
	140

	30
	13
	20
	727.900
	0.618
	1009.582
	16115.090
	160

	30
	14
	20
	727.900
	0.889
	1564.010
	25102.352
	140

	30
	15
	20
	727.900
	0.792
	1492.885
	23533.455
	160

	30
	16
	20
	727.900
	0.795
	1598.442
	24296.597
	100

	30
	17
	20
	727.900
	0.811
	1732.526
	26341.974
	200

	30
	18
	20
	727.900
	0.871
	1970.156
	30370.747
	90

	30
	19
	20
	727.900
	0.978
	2335.083
	35623.646
	200

	30
	20
	20
	727.900
	1.029
	2586.159
	43386.781
	70

	35
	10
	20
	727.900
	0.448
	562.973
	9297.167
	120

	35
	11
	20
	727.900
	0.513
	709.120
	10908.676
	200

	35
	12
	20
	727.900
	0.573
	864.064
	13387.921
	100

	35
	13
	20
	727.900
	0.629
	1027.552
	16115.090
	160

	35
	14
	20
	727.900
	0.670
	1178.726
	19524.051
	80

	35
	15
	20
	727.900
	0.712
	1342.088
	20707.327
	110

	35
	16
	20
	727.900
	0.814
	1636.644
	24792.446
	200

	35
	17
	20
	727.900
	0.811
	1732.526
	26341.974
	200

	35
	18
	20
	727.900
	0.930
	2103.610
	33469.802
	60

	35
	19
	20
	727.900
	0.925
	2208.540
	35329.236
	60

	35
	20
	20
	727.900
	1.006
	2528.354
	43386.781
	70

	40
	10
	20
	727.900
	0.448
	562.973
	9297.167
	120

	40
	11
	20
	727.900
	0.526
	727.090
	10908.676
	200

	40
	12
	20
	727.900
	0.554
	835.412
	13016.034
	140

	40
	13
	20
	727.900
	0.623
	1017.750
	16115.090
	160

	40
	14
	20
	727.900
	0.712
	1252.616
	19326.839
	110

	40
	15
	20
	727.900
	0.696
	1311.929
	20918.627
	80

	40
	16
	20
	727.900
	0.802
	1612.517
	24792.446
	200

	40
	17
	20
	727.900
	0.816
	1743.207
	27094.602
	70

	40
	18
	20
	727.900
	0.961
	2173.731
	34864.378
	160

	40
	19
	20
	727.900
	0.918
	2191.826
	34067.477
	140

	40
	20
	20
	727.900
	1.002
	2518.301
	43386.781
	70

	45
	10
	20
	727.900
	0.442
	555.434
	9297.167
	120

	45
	11
	20
	727.900
	0.490
	677.327
	10439.944
	160

	45
	12
	20
	727.900
	0.547
	824.857
	13016.034
	140

	45
	13
	20
	727.900
	0.619
	1011.216
	16115.090
	160

	45
	14
	20
	727.900
	0.716
	1259.653
	19326.839
	110

	45
	15
	20
	727.900
	0.795
	1498.540
	22778.060
	100

	45
	16
	20
	727.900
	0.794
	1596.432
	24296.597
	100

	45
	17
	20
	727.900
	0.850
	1815.841
	28683.483
	90

	45
	18
	20
	727.900
	0.862
	1949.798
	30370.747
	90

	45
	19
	20
	727.900
	0.950
	2268.230
	36065.262
	80

	45
	20
	20
	727.900
	0.965
	2425.310
	38738.197
	160


Appendix B. Optimization results for minimum CO2 emissions and total costs in wall structures
	 (MPa)
	H (m)
	r (m)
	Unit cost for steel ($/t)
	tw (m)
	 (m3)
	Ws (t)
	s (mm)
	
	

	25
	10
	20
	727.900
	0.440
	552.920
	9297.167
	120
	0.900
	0.100

	25
	11
	20
	727.900
	0.440
	552.920
	9297.167
	120
	0.700
	0.300

	25
	12
	20
	727.900
	0.440
	552.920
	9297.167
	120
	0.500
	0.500

	25
	13
	20
	727.900
	0.440
	552.920
	9297.167
	120
	0.300
	0.700

	25
	14
	20
	727.900
	0.440
	552.920
	9297.167
	120
	0.100
	0.900

	25
	15
	20
	727.900
	0.491
	678.710
	10439.944
	160
	0.900
	0.100

	25
	16
	20
	727.900
	0.502
	693.915
	10908.676
	200
	0.700
	0.300

	25
	17
	20
	727.900
	0.491
	678.710
	10439.944
	160
	0.500
	0.500

	25
	18
	20
	727.900
	0.491
	678.710
	10439.944
	160
	0.300
	0.700

	25
	19
	20
	727.900
	0.502
	693.915
	10908.676
	200
	0.100
	0.900

	25
	20
	20
	727.900
	0.544
	820.333
	13016.034
	140
	0.900
	0.100

	30
	10
	20
	727.900
	0.544
	820.333
	13016.034
	140
	0.700
	0.300

	30
	11
	20
	727.900
	0.544
	820.333
	13016.034
	140
	0.500
	0.500

	30
	12
	20
	727.900
	0.544
	820.333
	13016.034
	140
	0.300
	0.700

	30
	13
	20
	727.900
	0.544
	820.333
	13016.034
	140
	0.100
	0.900

	30
	14
	20
	727.900
	0.601
	981.811
	16115.090
	160
	0.900
	0.100

	30
	15
	20
	727.900
	0.601
	981.811
	16115.090
	160
	0.700
	0.300

	30
	16
	20
	727.900
	0.601
	981.811
	16115.090
	160
	0.500
	0.500

	30
	17
	20
	727.900
	0.601
	981.811
	16115.090
	160
	0.300
	0.700

	30
	18
	20
	727.900
	0.601
	981.811
	16115.090
	160
	0.100
	0.900

	30
	19
	20
	727.900
	0.651
	1145.299
	17354.712
	90
	0.900
	0.100

	30
	20
	20
	727.900
	0.651
	1145.299
	17354.712
	90
	0.700
	0.300

	35
	10
	20
	727.900
	0.651
	1145.299
	17354.712
	90
	0.500
	0.500

	35
	11
	20
	727.900
	0.651
	1145.299
	17354.712
	90
	0.300
	0.700

	35
	12
	20
	727.900
	0.709
	1247.338
	19326.839
	110
	0.100
	0.900

	35
	13
	20
	727.900
	0.709
	1336.434
	20707.327
	110
	0.900
	0.100

	35
	14
	20
	727.900
	0.709
	1336.434
	20707.327
	110
	0.700
	0.300

	35
	15
	20
	727.900
	0.709
	1336.434
	20707.327
	110
	0.500
	0.500

	35
	16
	20
	727.900
	0.709
	1336.434
	20707.327
	110
	0.300
	0.700

	35
	17
	20
	727.900
	0.709
	1336.434
	20707.327
	110
	0.100
	0.900

	35
	18
	20
	727.900
	0.794
	1596.432
	24296.597
	100
	0.900
	0.100

	35
	19
	20
	727.900
	0.794
	1596.432
	24296.597
	100
	0.700
	0.300

	35
	20
	20
	727.900
	0.794
	1596.432
	24296.597
	100
	0.500
	0.500

	40
	10
	20
	727.900
	0.794
	1596.432
	24296.597
	100
	0.300
	0.700

	40
	11
	20
	727.900
	0.794
	1596.432
	24296.597
	100
	0.100
	0.900

	40
	12
	20
	727.900
	0.816
	1743.207
	27094.602
	70
	0.900
	0.100

	40
	13
	20
	727.900
	0.816
	1743.207
	27094.602
	70
	0.700
	0.300

	40
	14
	20
	727.900
	0.816
	1743.207
	27094.602
	70
	0.500
	0.500

	40
	15
	20
	727.900
	0.816
	1743.207
	27094.602
	70
	0.300
	0.700

	40
	16
	20
	727.900
	0.816
	1743.207
	27094.602
	70
	0.100
	0.900

	40
	17
	20
	727.900
	0.872
	1972.418
	30370.747
	90
	0.900
	0.100

	40
	18
	20
	727.900
	0.872
	1972.418
	30370.747
	90
	0.700
	0.300

	40
	19
	20
	727.900
	0.872
	1972.418
	30370.747
	90
	0.500
	0.500

	40
	20
	20
	727.900
	0.872
	1972.418
	30370.747
	90
	0.300
	0.700

	45
	10
	20
	727.900
	0.872
	1972.418
	30370.747
	90
	0.100
	0.900

	45
	11
	20
	727.900
	0.929
	2218.090
	35329.236
	60
	0.900
	0.100

	45
	12
	20
	727.900
	0.973
	2323.145
	35623.646
	200
	0.700
	0.300

	45
	13
	20
	727.900
	0.929
	2218.090
	35329.236
	60
	0.500
	0.500

	45
	14
	20
	727.900
	0.929
	2218.090
	35329.236
	60
	0.300
	0.700

	45
	15
	20
	727.900
	0.929
	2218.090
	35329.236
	60
	0.100
	0.900

	45
	16
	20
	727.900
	1.031
	2591.186
	39667.914
	100
	0.900
	0.100

	45
	17
	20
	727.900
	1.031
	2591.186
	39667.914
	100
	0.700
	0.300

	45
	18
	20
	727.900
	1.031
	2591.186
	39667.914
	100
	0.500
	0.500

	45
	19
	20
	727.900
	1.031
	2591.186
	39667.914
	100
	0.300
	0.700

	45
	20
	20
	727.900
	0.992
	2493.168
	43386.781
	70
	0.100
	0.900
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