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Appendix. Data used
Table 1 Data used
	DO_1
	ID
	column type
	h
	c
	d
	ro (%)
	fc
	fy
	Vtest Kn
	Group

	1
	A-1b
	S
	152
	254
	118
	1.16
	25.2
	332
	365
	1

	2
	A-1c
	S
	152
	254
	118
	1.16
	29
	332
	356
	

	3
	A1-d
	S
	152
	254
	118
	1.16
	36.8
	332
	351
	

	4
	A-1e
	S
	152
	254
	118
	1.16
	20.3
	332
	356
	

	5
	A2-b
	S
	152
	254
	114
	2.5
	19.5
	321
	400
	

	6
	A-2c
	S
	152
	254
	114
	2.5
	37.4
	321
	467
	

	7
	A-7b
	S
	152
	254
	114
	2.5
	27.9
	321
	512
	

	8
	A-3b
	S
	152
	254
	114
	3.74
	22.6
	321
	445
	

	9
	A-3c
	S
	152
	254
	114
	3.74
	26.5
	321
	534
	

	10
	A-3d
	S
	152
	254
	114
	3.74
	34.5
	321
	547
	

	11
	A-4
	S
	152
	356
	118
	1.18
	26.1
	332
	400
	

	12
	A-5
	S
	152
	356
	114
	2.5
	27.8
	321
	534
	

	13
	A-6
	S
	152
	356
	114
	3.74
	25
	321
	498
	

	14
	A-13
	S
	152
	356
	121
	0.55
	26.2
	294
	236
	

	15
	B-1
	S
	152
	254
	114
	0.48
	14.2
	324
	178
	

	16
	B-2
	S
	152
	254
	114
	0.48
	47.6
	321
	200
	

	17
	B-4
	S
	152
	254
	114
	1.01
	47.7
	303
	334
	

	18
	B-9
	S
	152
	254
	114
	2
	43.9
	341
	505
	

	19
	B -14
	S
	152
	254
	114
	3.02
	50.5
	325
	578
	

	20
	5
	C
	150
	150
	117
	0.8
	26.8
	441
	255
	2

	21
	6
	C
	150
	150
	118
	0.79
	26.2
	454
	275
	

	22
	24
	C
	150
	300
	128
	1.01
	26.4
	455
	430
	

	23
	25
	C
	150
	300
	124
	1.04
	25.1
	451
	408
	

	24
	32
	C
	150
	300
	123
	0.49
	26.3
	448
	258
	

	25
	33
	C
	150
	300
	125
	0.48
	26.6
	462
	258
	

	26
	IA15a-5
	C
	150
	106
	117
	0.8
	23.6
	441
	255
	

	27
	IA15a-6
	C
	150
	106
	118
	0.79
	23
	454
	275
	

	28
	IA15c-11
	C
	150
	106
	121
	1.53
	28.8
	436
	333
	

	29
	IA15c-12
	C
	150
	106
	122
	1.54
	27.7
	439
	331
	

	30
	IA30a-24
	C
	150
	212
	128
	1.01
	23.2
	455
	430
	

	31
	IA30a-25
	C
	150
	212
	124
	1.04
	21.9
	451
	408
	

	32
	IA30C-30
	C
	150
	212
	120
	2.16
	26.8
	434
	490
	

	33
	IA30C-31
	C
	150
	212
	119
	2.18
	26.8
	448
	539
	

	34
	IA30d-32
	C
	150
	212
	123
	0.49
	23.1
	448
	258
	

	35
	IA30d-33
	C
	150
	212
	125
	0.48
	23.4
	461
	258
	

	36
	IA30e-34
	C
	150
	212
	120
	1
	24.2
	460
	331
	

	37
	IA30e-35
	C
	150
	212
	122
	0.98
	21.8
	458
	331
	

	38
	R-1
	S
	152
	305
	114
	1.38
	27.5
	400
	394
	3

	39
	R-2
	S
	152
	152
	114
	1.38
	26.5
	400
	312
	

	40
	S1-60
	S
	152
	254
	114
	1.06
	23.2
	400
	390
	

	41
	S2-60
	S
	152
	254
	114
	1.03
	22
	400
	356
	

	42
	S3-60
	S
	152
	254
	114
	1.13
	23.8
	400
	334
	

	43
	S1-70
	S
	152
	254
	114
	1.06
	24.4
	400
	393
	

	44
	S2-70
	S
	152
	254
	114
	1.02
	25.3
	400
	379
	

	45
	S4-70
	S
	152
	254
	114
	1.13
	35.1
	400
	374
	

	46
	S4A-70
	S
	152
	254
	114
	1.13
	20.4
	400
	312
	

	47
	S5-60
	S
	152
	203
	114
	1.06
	22.1
	400
	343
	

	48
	S5-70
	S
	152
	203
	114
	1.06
	24.2
	400
	379
	

	49
	M1A
	S
	152
	305
	114
	1.5
	23
	400
	433
	

	50
	1
	C
	102
	221
	82
	1.21
	13.9
	457
	182
	4

	51
	II-4a
	C
	102
	221
	82
	0.89
	23.8
	559
	245
	

	52
	II-5
	C
	102
	221
	82
	0.53
	22.8
	471
	152
	

	53
	II-6
	C
	102
	221
	82
	1.33
	12.3
	456
	157
	

	54
	II-8
	C
	102
	333
	82
	0.59
	24.8
	456
	219
	

	55
	IIR20-2
	C
	129
	201
	109
	0.93
	19.8
	500
	307
	

	56
	III-3
	C
	102
	221
	82
	1.21
	24
	491
	201
	

	57
	7
	C
	102
	119
	82
	0.74
	13.2
	456
	118
	

	[bookmark: _Hlk212480575]58
	M3-1-0
	S
	70
	152
	51
	1.1
	21.1
	386
	79
	5

	59
	M3-l-0a
	S
	70
	152
	51
	2.2
	18
	336
	99
	

	60
	M-4-1-0
	S
	70
	203
	51
	1.1
	15.5
	386
	93
	

	61
	M-4-2-0
	S
	70
	203
	50
	2.2
	27.2
	386
	133
	

	62
	M-5-1-0
	S
	70
	254
	51
	1.1
	23.3
	336
	109
	

	63
	M-5-2-0
	S
	70
	254
	51
	2.2
	22.9
	386
	152
	

	64
	M-6-1-0
	S
	70
	305
	51
	1.1
	23
	386
	114
	

	65
	M-6-2-0
	S
	70
	305
	50
	2.2
	26.4
	386
	159
	

	66
	M-7-1-0
	S
	70
	356
	51
	1.1
	27.7
	386
	139
	

	67
	M-7-2-0
	S
	70
	356
	51
	2.2
	25
	386
	184
	

	68
	M-8-1-0
	S
	70
	406
	51
	1.1
	24.9
	386
	145
	

	69
	M-8-2-0
	S
	70
	406
	50
	2.2
	24.6
	386
	185
	

	70
	M-3-1-2
	S
	70
	152
	50
	1.1
	27
	386
	102
	

	71
	M-2-1-0
	S
	70
	102
	50
	1.1
	28.5
	386
	86
	

	72
	M-2-2-0
	S
	70
	102
	50
	2.2
	24.9
	386
	102
	

	73
	M-3-l-0b
	S
	70
	152
	50
	2.2
	53.8
	386
	172
	

	74
	M-3-l-4a
	S
	70
	152
	50
	1.1
	21.1
	386
	99
	

	75
	M-3-l-4b
	S
	70
	152
	50
	1.1
	20
	386
	112
	

	76
	M-3-2-4
	S
	70
	152
	50
	2.2
	17
	386
	105
	

	77
	1
	S
	120
	125
	100
	0.8
	35.7
	706
	216
	6

	78
	3
	S
	119
	125
	99
	0.81
	28.6
	701
	194
	

	79
	5
	S
	220
	250
	200
	0.8
	30.3
	657
	603
	

	80
	6
	S
	219
	250
	199
	0.8
	28.6
	670
	600
	

	81
	13
	S
	118
	125
	98
	0.35
	33.3
	720
	145
	

	82
	14
	S
	119
	125
	99
	0.34
	31.4
	712
	148
	

	83
	17
	S
	220
	250
	200
	0.34
	31.7
	668
	489
	

	84
	18
	S
	217
	250
	197
	0.35
	30.2
	664
	444
	

	85
	SS2
	S
	100
	200
	77
	1.2
	23.3
	500
	176
	7

	86
	SS4
	S
	100
	200
	77
	0.92
	33.4
	500
	194
	

	87
	SS6
	S
	100
	200
	79
	0.75
	21.7
	480
	165
	

	88
	SS7
	S
	100
	200
	79
	0.8
	31.2
	480
	186
	

	89
	SS8
	S
	250
	250
	200
	0.98
	36.3
	530
	825
	

	90
	SS9
	S
	160
	160
	128
	0.98
	34.5
	485
	390
	

	91
	SS10
	S
	160
	160
	128
	0.98
	35.7
	485
	365
	

	92
	SS11
	S
	80
	80
	64
	0.98
	34.5
	480
	117
	

	93
	SS12
	S
	80
	80
	64
	0.98
	35.7
	480
	105
	

	94
	SS13
	S
	80
	80
	64
	0.98
	37.8
	480
	105
	

	95
	1
	S
	52
	100
	41
	0.42
	31.5
	530
	36
	8

	96
	2
	S
	52
	100
	41
	0.56
	31.5
	530
	49
	

	97
	3
	S
	52
	100
	41
	0.69
	31.5
	530
	57
	

	98
	4
	S
	52
	100
	41
	0.82
	36.2
	530
	56
	

	99
	5
	S
	52
	100
	41
	0.88
	36.2
	530
	57
	

	100
	6
	S
	52
	100
	41
	1.03
	36.2
	530
	66
	

	101
	7
	S
	52
	100
	41
	1.16
	30.4
	530
	71
	

	102
	8
	S
	52
	100
	41
	1.29
	30.4
	530
	71
	

	103
	9
	S
	52
	100
	41
	1.45
	30.4
	530
	79
	

	104
	10
	S
	52
	100
	41
	0.52
	30.6
	530
	44
	

	105
	11
	S
	52
	100
	41
	0.8
	30.6
	530
	55
	

	106
	12
	S
	52
	100
	41
	1.11
	30.6
	530
	67
	

	107
	13
	S
	52
	100
	41
	0.6
	35.3
	530
	49
	

	108
	14
	S
	52
	100
	41
	0.69
	35.3
	530
	52
	

	109
	15
	S
	52
	100
	41
	1.99
	35.3
	530
	85
	

	110
	1A
	S
	58
	100
	47
	0.44
	29.4
	530
	45
	

	111
	2A
	S
	58
	100
	47
	0.69
	29.4
	530
	66
	

	112
	3A
	S
	58
	100
	47
	1.29
	29.4
	530
	90
	

	113
	4A
	S
	58
	100
	47
	1.99
	31.7
	530
	97
	

	114
	IB
	S
	46
	100
	35
	0.42
	39.6
	530
	29
	

	115
	2B
	S
	46
	100
	35
	0.69
	39.6
	530
	38
	

	116
	3B
	S
	46
	100
	35
	1.29
	39.6
	530
	57
	

	117
	4B
	S
	46
	100
	35
	1.99
	31.7
	530
	73
	

	118
	1C
	S
	65
	100
	54
	0.42
	28.3
	530
	63
	

	119
	2C
	S
	65
	100
	54
	0.69
	33.5
	530
	88
	

	120
	3C
	S
	65
	100
	54
	1.29
	33.5
	530
	124
	

	121
	4C
	S
	65
	100
	54
	1.99
	28.3
	530
	126
	

	122
	S1.1
	C
	120
	125
	100
	0.8
	28.6
	706
	216
	9

	123
	S1.2
	C
	119
	125
	99
	0.81
	22.9
	701
	194
	

	124
	S2.1
	C
	220
	250
	200
	0.8
	24.2
	657
	603
	

	125
	S2.2
	C
	219
	250
	199
	0.8
	22.9
	670
	600
	

	126
	S1.3
	C
	118
	125
	98
	0.35
	26.6
	720
	145
	

	127
	S1.4
	C
	119
	125
	99
	0.34
	25.1
	712
	148
	

	128
	S2.3
	C
	220
	250
	200
	0.34
	25.4
	668
	489
	

	129
	S2.4
	C
	217
	250
	197
	0.35
	24.2
	664
	444
	

	130
	8
	S
	101
	102
	76
	2.05
	24.1
	430
	129
	10

	131
	9
	S
	101
	102
	76
	2.05
	22.6
	430
	136
	

	132
	10
	S
	101
	102
	76
	2.05
	24.6
	430
	129
	

	133
	11
	S
	152
	152
	113
	2.14
	22.6
	430
	311
	

	134
	12
	S
	152
	203
	113
	2.14
	24.8
	430
	357
	

	135
	13
	S
	153
	203
	122
	0.66
	24.8
	430
	271
	

	136
	14
	S
	102
	152
	73
	5.01
	25
	430
	202
	

	137
	15
	S
	102
	152
	81
	1.47
	25
	430
	160
	

	138
	16
	S
	102
	152
	86
	0.45
	23.2
	430
	107
	

	139
	17
	S
	102
	102
	81
	1.47
	25.5
	430
	121
	

	140
	19
	S
	152
	203
	123
	0.47
	22.1
	430
	271
	

	141
	20
	S
	152
	203
	113
	2.14
	15.1
	430
	278
	

	142
	21
	S
	153
	203
	122
	0.66
	16.1
	430
	230
	

	143
	23
	S
	102
	152
	81
	1.47
	14.5
	430
	108
	

	144
	25
	S
	153
	203
	122
	0.66
	52.1
	430
	306
	

	145
	26
	S
	102
	203
	73
	5.01
	52.1
	430
	323
	

	146
	27
	S
	102
	152
	81
	1.47
	52.1
	430
	243
	

	147
	28
	S
	102
	152
	86
	0.45
	52.1
	430
	148
	

	148
	NS1
	S
	120
	150
	95
	1.47
	42
	490
	320
	11

	149
	HS1
	S
	120
	150
	95
	0.49
	67
	490
	178
	

	150
	HS2
	S
	120
	150
	95
	0.84
	70
	490
	249
	

	151
	HS7
	S
	120
	150
	95
	1.19
	74
	490
	356
	

	152
	HS3
	S
	120
	150
	95
	1.47
	69
	490
	356
	

	153
	HS4
	S
	120
	150
	90
	2.37
	66
	490
	418
	

	154
	NS2
	S
	150
	150
	120
	0.94
	30
	490
	396
	

	155
	HS5
	S
	150
	150
	125
	0.64
	68
	490
	365
	

	156
	HS6
	S
	150
	150
	120
	0.94
	70
	490
	489
	

	157
	HS8
	S
	150
	150
	120
	1.11
	69
	490
	436
	

	158
	HS9
	S
	150
	150
	120
	1.61
	74
	490
	543
	

	159
	HS10
	S
	150
	150
	120
	2.33
	80
	490
	645
	

	160
	HS11
	S
	90
	150
	70
	0.95
	70
	490
	196
	

	161
	HS12
	S
	90
	150
	70
	1.52
	75
	490
	258
	

	162
	HS13
	S
	90
	150
	70
	1.87
	68
	490
	267
	

	163
	HS14
	S
	120
	220
	95
	1.47
	72
	490
	498
	

	164
	HS15
	S
	120
	300
	95
	1.47
	71
	490
	560
	

	165
	65-1-1
	S
	300
	200
	275
	1.49
	64
	500
	2050
	12

	166
	95-1-1
	S
	300
	200
	275
	1.49
	84
	500
	2250
	

	167
	115-1-1
	S
	300
	200
	275
	1.49
	112
	500
	2450
	

	168
	95-1-3
	S
	300
	200
	275
	2.55
	90
	500
	2400
	

	169
	65-2-1
	S
	225
	150
	200
	1.75
	70
	500
	1200
	

	170
	95-2-1D
	S
	225
	150
	200
	1.75
	88
	500
	1100
	

	171
	95-2-1
	S
	225
	150
	200
	1.75
	87
	500
	1300
	

	172
	115-2-1
	S
	225
	150
	200
	1.75
	119
	500
	1400
	

	173
	95-2-3
	S
	225
	150
	200
	2.62
	90
	500
	1450
	

	174
	95-2-3D
	S
	225
	150
	200
	2.62
	80
	500
	1250
	

	175
	95-2-3D+
	S
	225
	150
	200
	2.62
	98
	500
	1450
	

	176
	115-2-3
	S
	225
	150
	200
	2.62
	108
	500
	1550
	

	177
	95-3-1
	S
	113
	100
	88
	1.84
	85
	500
	330
	

	178
	HSC0
	S
	225
	250
	200
	0.8
	90
	643
	965
	13

	179
	HSC1
	S
	225
	250
	200
	0.8
	91
	627
	1021
	

	180
	HSC2
	S
	225
	250
	194
	0.82
	86
	620
	889
	

	181
	HSC4
	S
	225
	250
	200
	1.19
	92
	596
	1041
	

	182
	HSC6
	S
	225
	250
	201
	0.6
	109
	633
	960
	

	183
	HSC9
	S
	225
	250
	202
	0.33
	84
	634
	565
	

	184
	N/HSC8
	S
	225
	250
	198
	0.8
	95
	631
	944
	

	185
	1
	S
	125
	150
	98
	0.58
	88.2
	550
	224
	14

	186
	2
	S
	125
	150
	98
	0.58
	56.2
	550
	212
	

	187
	3
	S
	125
	150
	98
	0.58
	26.9
	550
	169
	

	188
	4
	S
	125
	150
	98
	0.58
	58.7
	550
	233
	

	189
	6
	S
	125
	150
	98
	0.58
	101.8
	550
	233
	

	190
	12
	S
	125
	150
	98
	1.28
	60.4
	550
	319
	

	191
	13
	S
	125
	150
	98
	1.28
	43.4
	550
	297
	

	192
	14
	S
	125
	150
	98
	1.28
	60.8
	550
	341
	

	193
	16
	S
	125
	150
	98
	1.28
	98.4
	550
	362
	

	194
	21
	S
	125
	150
	98
	1.28
	41.9
	650
	286
	

	195
	22
	S
	125
	150
	98
	1.28
	84.2
	650
	405
	

	196
	23
	S
	125
	150
	100
	0.87
	56.4
	650
	341
	

	197
	25
	S
	125
	150
	100
	1.27
	32.9
	650
	244
	

	198
	26
	S
	125
	150
	100
	1.27
	37.6
	650
	294
	

	199
	27
	S
	125
	150
	102
	1.03
	33.7
	650
	227
	

	200
	P100
	S
	135
	200
	100
	0.97
	39.4
	488
	330
	15

	201
	P150
	S
	190
	200
	150
	0.9
	39.4
	465
	583
	

	202
	P200
	S
	240
	200
	200
	0.83
	39.4
	465
	904
	

	203
	P300
	S
	345
	200
	300
	0.76
	39.4
	468
	1381
	

	204
	P400
	S
	450
	300
	400
	0.76
	39.4
	433
	2224
	

	205
	P500
	S
	550
	300
	500
	0.76
	39.4
	433
	2681
	

	206
	PG-1
	S
	250
	260
	210
	1.5
	27.6
	400
	1024
	16

	207
	PG-2
	S
	250
	260
	210
	0.25
	28.5
	400
	445
	

	208
	PG-2b
	S
	250
	260
	210
	0.25
	40.5
	400
	439
	

	209
	PG-3
	S
	504
	520
	464
	0.33
	32.4
	400
	2153
	

	210
	PG-4
	S
	250
	260
	210
	0.25
	32.2
	400
	408
	

	211
	PG-5
	S
	250
	260
	210
	0.33
	29.3
	400
	550
	

	212
	PG-6
	S
	136
	130
	96
	1.5
	34.7
	400
	236
	

	213
	PG-7
	S
	140
	130
	100
	0.75
	34.7
	400
	243
	

	214
	PG-8
	S
	142
	130
	102
	0.33
	34.7
	400
	141
	

	215
	PG-9
	S
	142
	130
	102
	0.25
	34.7
	400
	118
	

	216
	PG-10
	S
	250
	260
	210
	0.33
	28.5
	400
	540
	

	217
	C1
	S
	120
	250
	100
	0.8
	24
	718
	270
	17

	218
	C2
	S
	120
	250
	100
	0.8
	24.4
	718
	250
	

	219
	D1
	S
	145
	150
	125
	0.64
	27.2
	718
	265
	

	220
	1
	S
	160
	250
	124
	1.54
	33.1
	488
	483
	18

	221
	7
	S
	230
	300
	190
	1.3
	33.5
	531
	825
	

	222
	10
	S
	300
	350
	260
	1.1
	31
	524
	1046
	

	223
	NSC1
	S
	200
	250
	158
	2.17
	35
	490
	678
	19

	224
	HSC1
	S
	200
	250
	138
	2.48
	68.5
	490
	788
	

	225
	HSC2
	S
	200
	250
	128
	2.68
	70
	490
	801
	

	226
	HSC3
	S
	200
	250
	158
	1.67
	66.7
	490
	802
	

	227
	HSC4
	S
	200
	250
	158
	1.13
	61.2
	490
	811
	

	228
	HSC5
	S
	150
	250
	113
	1.88
	70
	490
	480
	

	229
	NSC2
	S
	200
	250
	163
	0.52
	33
	490
	479
	

	230
	NSC3
	S
	150
	250
	105
	0.4
	34
	490
	228
	

	231
	NS1
	S
	150
	250
	105
	0.45
	44.7
	400
	219
	20

	232
	NS2
	S
	200
	250
	153
	0.55
	50.2
	400
	491
	

	233
	NS3
	S
	250
	250
	183
	0.35
	35
	400
	438
	

	234
	HS1
	S
	250
	250
	183
	0.35
	70
	400
	574
	

	235
	NS4
	S
	300
	250
	218
	0.73
	40
	400
	882
	

	236
	HS2
	S
	300
	250
	218
	0.73
	64.7
	400
	1023
	

	237
	HS3
	S
	300
	250
	220
	0.43
	76
	400
	886
	

	238
	HS4
	S
	350
	400
	268
	1.13
	75
	400
	1721
	

	239
	HS6
	S
	350
	400
	263
	1.44
	65.4
	400
	2090
	

	240
	NS4
	S
	400
	400
	313
	1.57
	40
	400
	2234
	

	241
	HS7
	S
	400
	400
	313
	1.57
	60
	400
	2513
	

	242
	PG1
	S
	250
	260
	210
	1.5
	27.6
	573
	1023
	21

	243
	PG11
	S
	250
	260
	210
	0.75
	31.5
	570
	763
	

	244
	PG3
	S
	500
	520
	456
	0.33
	32.4
	520
	2153
	

	245
	PG6
	S
	125
	130
	96
	1.5
	34.7
	526
	238
	

	246
	PG7
	S
	125
	130
	100
	0.75
	34.7
	550
	241
	

	247
	NS1
	S
	120
	150
	95
	1.47
	42
	490
	320
	22

	248
	HS2
	S
	120
	150
	95
	0.84
	70
	490
	249
	

	249
	HS7
	S
	120
	150
	95
	1.19
	74
	490
	356
	

	250
	HS3
	S
	120
	150
	95
	1.47
	69
	490
	356
	

	251
	HS4
	S
	120
	150
	95
	2.37
	66
	490
	418
	

	252
	NS2
	S
	150
	150
	120
	0.94
	30
	490
	396
	

	253
	HS5
	S
	150
	150
	125
	0.64
	68
	490
	365
	

	254
	HS6
	S
	150
	150
	120
	0.94
	70
	490
	489
	

	255
	HS8
	S
	150
	150
	120
	1.11
	69
	490
	436
	

	256
	HS9
	S
	150
	150
	120
	1.61
	74
	490
	543
	

	257
	HS10
	S
	150
	150
	120
	2.33
	80
	490
	645
	

	258
	HS12
	S
	90
	150
	70
	1.52
	75
	490
	258
	

	259
	HS13
	S
	90
	150
	70
	1.87
	68
	490
	267
	

	260
	HS14
	S
	120
	220
	95
	1.47
	72
	490
	498
	

	261
	HS15
	S
	120
	300
	95
	1.47
	71
	490
	560
	

	262
	HSLW1.5
	S
	150
	250
	115
	1.5
	75.5
	435
	538.5
	

	263
	HSLW2
	S
	150
	250
	115
	2
	74
	435
	613.4
	

	264
	NSLW1
	S
	150
	250
	115
	1
	36.2
	435
	432.1
	

	265
	NSC1
	S
	200
	250
	158
	2.17
	35
	400
	678
	

	266
	HSC1
	S
	200
	250
	138
	2.48
	69
	400
	788
	

	267
	HSC2
	S
	200
	250
	128
	2.68
	70
	400
	801
	

	268
	HSC3
	S
	200
	250
	158
	1.67
	67
	400
	802
	

	269
	HSC4
	S
	200
	250
	158
	1.13
	61
	400
	811
	

	270
	HSC5
	S
	150
	250
	113
	1.88
	70
	400
	480
	

	271
	NS4
	S
	300
	250
	218
	0.73
	40
	400
	882
	

	272
	HS2
	S
	300
	250
	218
	0.73
	64.7
	400
	1023
	

	273
	HS3
	S
	350
	400
	263
	1.44
	65.4
	400
	2090
	

	274
	NS5
	S
	400
	400
	313
	1.58
	40
	400
	2234
	

	275
	ND65-1-1
	S
	320
	200
	275
	1.5
	64.3
	500
	2050
	12

	276
	ND65-2-1
	S
	240
	150
	200
	1.7
	70.2
	500
	1200
	

	277
	ND95-1-1
	S
	320
	200
	275
	1.5
	83.7
	500
	2250
	

	278
	ND95-1-3
	S
	320
	200
	275
	2.5
	89.9
	500
	2400
	

	279
	ND95-2-1
	S
	240
	150
	200
	1.7
	88.2
	500
	1100
	

	280
	ND95-2-1D
	S
	240
	150
	200
	1.7
	86.7
	500
	1300
	

	281
	ND95-2-3
	S
	240
	150
	200
	2.6
	89.5
	500
	1450
	



Table 2 References of data
	Group
	ID
	Ref.

	1
	A-1b to B -14
	Elstner R, Hognestad E. Shearing strength of reinforced concrete slabs. ACI Journal Proceedings, 1956, 53(7):29–58

	2
	5 to IA30e-35
	Kinnunen S, Nylander H. Punching of Concrete Slabs Without Shear Reinforcement. Transactions No. 158. 1960

	3
	R-1 to M1A
	Moe J. Shearing Strength of Reinforced Concrete Slabs and Footings Under Concentrated Loads. Development Department Bulletin No. D47. 1961

	4
	1 to 7
	[bookmark: OLE_LINK69]Yitzhaki D. Punching strength of reinforced concrete slabs. ACI Journal Proceedings, 1966, 63(5): 527–542

	5
	M3-1-0 to M3-2-4
	Mowrer R, Vanderbilt M. Shear strength of lightweight aggregate reinforced concrete flat plates. ACI Journal Proceedings, 1967, 64(11):722–729

	6
	1 to 18
	Kinnunen S, Nylander H, Tolf P. Investigations on punching at the division of building statics and structural engineering. Nordisk Betong, 1978, 3: 25–27

	7
	SS2 to SS13
	Regan P, Walker P, Zakaria K. Tests of Reinforced Concrete Flat Slabs. CIRIA Project RP 220. 1979

	8
	1 to 4C
	Rankin G, Long A. Predicting the punching strength of conventional slab–column specimens. Proceedings of the Institution of Civil Engineers, 1987, 82(2): 327–346

	9
	S1.1 to S2.4
	[bookmark: OLE_LINK70]Tolf P. Plattjocklekens inverkan pøa betongplattors høallfasthet vid genomstansning Försök med cirkulära platter. Stockholm: Royal Institute of Technology, 1988

	10
	8 to 28
	[bookmark: OLE_LINK71]Gardner N. Relationship of the punching shear capacity of reinforced concrete slabs with concrete strength. ACI Structural Journal, 1990, 87(1): 66–71

	11
	NS1 to HS15
	Marzouk H, Hussein A. Experimental investigation on the behavior of high strength concrete slabs. ACI Structural Journal, 1991, 88(6): 701–713

	12
	65-1-1 to 95-3-1
	[bookmark: OLE_LINK78]Tomaszewicz A. High Strength Concrete SP2-Plates and Shells, Report 2.3. Punching Shear Capacity of Reinforced Concrete Slabs, Report No. STF70A93082. 1993

	13
	HSC0 to N/HSC8
	Hallgren M. Punching shear capacity of reinforced high strength concrete slabs. Dissertation for the Doctoral Degree. Stockholm: Royal Institute of Technology, 1996

	14
	1 to 27
	Ramdane K. Punching shear of high performance concrete slabs. In: Proceedings of the 4th International Symposium on Utilization of High Strength High Performance Concrete. Paris: Presses de l'École Nationale des Ponts et Chaussées, 1996, 1015–1026

	15
	P100 to P500
	Kevin K. Influence of size on punching shear strength of concrete slabs. Thesis for the Master’s Degree. Montreal: McGill University, 2000

	16
	PG-1 to PG-10
	[bookmark: OLE_LINK80]Guandalini S, Muttoni A. Symmetrical Punching Tests on Slabs without Transverse Reinforcement. Test Report. 2004

	17
	C1 to D1
	Sundquist H, Kinnunen S. The Effect of Column Head and Drop Panels on the Punching Capacity of Flat Slabs. Bulletin No. 82. 2004

	18
	1 to 10
	Birkle G, Dilger W. Influence of slab thickness on punching shear strength. ACI Structural Journal, 2008, 105(2): 180–188

	19
	NSC1 to NSC3
	Marzouk H, Hossin M. Crack Analysis of Reinforced Concrete Two-way Slabs. Research Report RCS01. 2007

	20
	NS1 to HS7
	Marzouk, Rizk. Punching Analysis of Reinforced Concrete Two-way Slabs. Research Report RCS01. 2009

	21
	PG1-PG7
	[bookmark: OLE_LINK73]Guandalini S, Burdet O L, Muttoni A. Punching tests of slabs with low reinforcement ratios. ACI Structural Journal, 2009, 160(1): 87–95

	22
	NS1-NS5
	Marzouk H, Hussein A. Experimental investigation on the behavior of high strength concrete slabs. ACI Structural Journal, 1991, 88(6): 701–713

	12
	ND65-1-1 to ND95-2-3
	Tomaszewicz A. High Strength Concrete SP2-Plates and Shells, Report 2.3. Punching Shear Capacity of Reinforced Concrete Slabs, Report No. STF70A93082. 1993
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