[bookmark: _Hlk165116950]Appendices
[bookmark: _Ref165280938]Appendix A Details for project features
	Features
	Specification

	Type of building
	Public building

	Structural system
	Steel truss frame structure

	Position
	Eastern located, western faced

	Floors
	1

	Depth (net)
	16m (15m)

	Height of the floor to ceiling (highest)
	9.5m

	Height of the floor to ceiling (lowest)
	6m

	Maximum height (Roof)
	19.3m



[bookmark: _Ref165280955]Appendix B The specific horizontal driving route
	[bookmark: _Ref164084205]Section
	Route
	E-W Direction
(Route)
	Span
	N-S Direction
(Route)
	Span

	
	
	
	E-W
	E-W(half)
	
	N-S
	N-S (half)

	A-B
	1~8
	5
(1,2,4,5,7)
	1,2,4,5,7
	N/A
	3
(3,6,8)
	6
	3,8

	B-C
	1~10
	6
(1,2,4,6,7,9)
	1,6,7,9
	2,4
	4
(3,5,8,10)
	8
	3,5,10

	C-D
	1~8
	5
(1,2,4,5,7)
	1,2,4,5,7
	N/A
	3
(3,6,8)
	6
	3,8

	D-E
	1~10
	6
(1,2,4,6,7,9)
	1,6,7,9
	2,4
	4
(3,5,8,10)
	8
	3,5,10



[bookmark: _Ref165280973]Appendix C GoPro photos taken for the deconstruction of the entire building and the roof frame
	Date
	Deconstruction whole building
	Deconstruction the roof frame

	10.09
	3286
	133

	10.10
	1620
	1428

	10.13
	2697
	1276

	10.14
	3009
	1494

	10.15
	2993
	1442

	Total
	13605
	5773
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[bookmark: _Ref164024621]Appendix D The actual situation of the deconstruction for the roof frame 
	Date
	Actual sequence
	Component
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q

	2023.10.9
	1
	Cable
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	G0024662
	6
	6
	120
	12
	120

	2023.10.9
	2
	Center support
	0
	0
	0
	0
	0
	0
	1
	2
	12
	120
	2
	G0024743
	9
	6
	150
	27
	270

	2023.10.9
	3
	Cable
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10,11
	-
	-
	-
	0
	0
	0

	2023.10.9
	4
	Center support
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	12
	-
	-
	-
	0
	0
	0

	2023.10.10
	5
	Truss
	1
	5
	4
	8
	27
	270
	1
	1
	8
	80
	4
	G0047607
	3
	4
	70
	42
	420

	2023.10.10
	6
	Truss
	1
	5
	4
	8
	21
	210
	1
	2
	14
	140
	6
	G0047772
	4
	3
	70
	42
	420

	2023.10.10
	7
	Truss
	1
	5
	2
	4
	12
	120
	1
	1
	5
	50
	8
	G0048258
	4
	3
	70
	24
	240

	2023.10.10
	8
	Truss
	0
	0
	0
	0
	0
	0
	1
	2
	11
	110
	7
	G0048400
	4
	2
	60
	17
	170

	2023.10.10
	9
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	G0048482
	4
	3
	70
	7
	70

	2023.10.10
	10
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	9
	G0048533
	3
	2
	50
	5
	50

	2023.10.10
	11
	Purlin
	1
	6
	1
	2
	8
	80
	0
	0
	0
	0
	13,15
	G0048675
	4
	3
	70 
	15 
	150 

	2023.10.10
	12
	Purlin
	1
	4
	1
	2
	7
	70
	0
	0
	0
	0
	14
	G0048743
	4
	2
	60 
	13 
	130 

	2023.10.10
	13
	Truss
	0
	0
	0
	0
	0
	0
	1
	2
	14
	140
	16
	G0048911
	16
	12
	280
	42
	420

	2023.10.13
	14
	Purlin
	1
	4
	1
	2
	8
	80
	0
	0
	0
	0
	18,19
	G0078975
	5
	3
	80 
	16 
	160 

	2023.10.13
	15
	Purlin
	1
	4
	1
	2
	7
	70
	0
	0
	0
	0
	20
	G0078997
	4
	2
	60 
	13 
	130 

	2023.10.13
	16
	Truss
	0
	0
	0
	0
	0
	0
	1
	2
	14
	140
	22
	G0079180
	3
	2
	50
	19
	190

	2023.10.13
	17
	Truss
	1
	1
	1
	2
	7
	70
	1
	2
	8
	80
	23
	G0079340
	3
	2
	50
	20
	200

	2023.10.13
	18
	Purlin
	0
	0
	0
	0
	0
	0
	1
	1
	6
	60
	21
	G0079381
	4
	3
	70
	13
	130

	2023.10.13
	19
	Truss
	0
	0
	0
	0
	0
	0
	1
	1
	6
	60
	17
	G0079440
	4
	4
	80
	14
	140

	2023.10.13
	20
	Purlin
	1
	2
	1
	2
	0
	0
	0
	0
	0
	0
	24
	G0079491
	4
	3
	70 
	7 
	70 

	2023.10.13
	21
	Purlin
	1
	4
	1
	2
	0
	0
	0
	0
	0
	0
	25
	G0079541
	4
	2
	60 
	6 
	60 

	2023.10.13
	22
	Purlin
	1
	4
	1
	2
	0
	0
	0
	0
	0
	0
	26
	G0079668
	3
	2
	50 
	5 
	50 

	2023.10.13
	23
	Truss
	0
	0
	0
	0
	0
	0
	1
	1
	9
	90
	28
	G0089795
	3
	3
	60
	15
	150

	2023.10.13
	24
	Truss
	1
	2
	1
	2
	7
	70
	1
	1
	4
	40
	29
	G0089877
	4
	2
	60
	17
	170

	2023.10.13
	25
	Purlin
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	27
	G0089905
	4
	3
	70
	7
	70

	2023.10.13
	26
	Cable
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	30
	G0090086
	15
	10
	250
	25
	250

	2023.10.13
	27
	Cable
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	31
	G0090244
	15
	9
	240
	24
	240

	2023.10.13
	28
	Cable
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	39
	G0091307
	6
	3
	90
	9
	90

	2023.10.13
	29
	Center support
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	44
	Missing
	2
	1
	30
	3
	30

	2023.10.14
	30
	Center support
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	60
	G0102008
	5
	3
	80
	8
	80

	2023.10.14
	31
	Center support
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	31
	G0102154
	9
	5
	140
	14
	140

	2023.10.14
	32
	Purlin
	1
	15
	6
	12
	60
	600
	0
	0
	0
	0
	41,42,43
	G0103333
	28
	21
	490 
	109 
	1090 

	2023.10.14
	33
	Truss
	0
	0
	0
	0
	0
	0
	1
	2
	13
	130
	62
	G0103757
	4
	3
	70
	20
	200

	2023.10.14
	34
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	47
	G0103940
	4
	3
	70
	7
	70

	2023.10.14
	35
	Purlin
	1
	3
	1
	2
	10
	100
	0
	0
	0
	0
	57
	G0104058
	4
	2
	60 
	16 
	160 

	2023.10.14
	36
	Truss
	1
	5
	3
	6
	15
	150
	0
	0
	0
	0
	64
	G0104216
	5
	2
	70
	22
	220

	2023.10.14
	37
	Purlin
	1
	2
	1
	1
	0
	0
	0
	0
	0
	0
	51
	G0104332
	3
	3
	60 
	6 
	60 

	2023.10.14
	38
	Truss
	1
	4
	2
	4
	12
	120
	0
	0
	0
	0
	63
	G0104458
	3
	2
	50
	17
	170

	2023.10.14
	39
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	53
	G0104514
	4
	2
	60
	6
	60

	2023.10.14
	40
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	59
	G0104596
	4
	2
	60
	6
	60

	2023.10.14
	41
	Truss
	0
	0
	0
	0
	0
	0
	1
	-
	-
	-
	46
	-
	-
	-
	-
	-
	-

	2023.10.14
	42
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	34
	-
	4
	3
	70
	7
	70

	2023.10.15
	43
	Purlin
	1
	4
	1
	2
	0
	0
	0
	0
	0
	0
	49
	G0114727
	4
	3
	70 
	7 
	70 

	2023.10.15
	44
	Truss
	1
	4
	1
	2
	0
	0
	0
	0
	0
	0
	50
	G0114761
	3
	2
	50
	5
	50

	2023.10.15
	45
	Purlin
	1
	6
	2
	4
	12
	120
	0
	0
	0
	0
	54,55
	G0115026
	8
	5
	130 
	25 
	250 

	2023.10.15
	46
	Purlin
	1
	6
	2
	6
	0
	0
	0
	0
	0
	0
	56
	G0115086
	3
	2
	50 
	5 
	50 

	2023.10.15
	47
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	38
	Missing
	5
	3
	80
	8
	80

	2023.10.15
	48
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	36
	G0116173
	3
	2
	50
	5
	50

	2023.10.15
	49
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	52
	G0116220
	5
	2
	70
	7
	70

	2023.10.15
	50
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	58
	G0116332
	4
	2
	60
	6
	60

	2023.10.15
	51
	Truss
	0
	0
	0
	0
	0
	0
	1
	4
	24
	240
	33
	G0116500
	12
	6
	180
	42
	420

	2023.10.15
	52
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	37
	G0116583
	4
	3
	70
	7
	70

	2023.10.15
	53
	Truss
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	35
	G0116716
	5
	2
	70
	7
	70


-: Data is not available
A: Whether to deconstruct the nodes between the purlins and the trusses (0 indicates “No”, 1 indicates “Yes”)
B: Total number of nodes between purlins and trusses
C: Number of nodes between purlins and trusses to be deconstructed by group
D: Number of lifts and lowers performed to deconstruct nodes
E: Number of images depicting the purlin-truss nodes requiring separate deconstruction
F: Time required for machinery to deconstruct purlin-truss nodes separately
G: Decision to tie ropes when lifting components separately by machinery (0 indicates “No”, 1 indicates “Yes”)
H: Number of times ropes are tied when lifting components separately by machinery
I: Number of images showing the ropes tied when lifting components separately by machinery 
J: Time required for lifting when rope tying is necessary
K: Deconstruction sequence in design schemes
L: Primary images depicting the actual deconstruction sequence
M: Number of images of lifting car raising to the nodes
N: Number of images of lifting car lowering to the working planes 
O: Time for one complete cycle of the lifting car's lift and lower during roof deconstruction
P: Total number of images capturing machinery operation during roof deconstruction
Q: Total time for machinery operation during roof deconstruction
Appendix E.1 Univariate Sensitivity Analysis of PWH, HS, and VS on WE, DP, and MCE

	OLS Regression for Working efficiency (max) Results

	Dep. Variable:
	y
	R-squared:
	0.978

	Model:
	OLS
	Adj. R-squared:
	0.978

	Method:
	Least Squares
	F-statistic:
	2.655e+05

	Date:
	Sat, 24 Aug 2024
	Prob (F-statistic):
	0.00

	Time
	17:11:58
	Log-Likelihood:
	8768.3

	No. Observations:
	18230
	AIC:
	-1.753e+04

	Df Residuals:
	18226
	BIC:
	-1.750e+04

	Df Model:
	3

	Covariance Type:
	Non robust



	Variables
	coefficients
	standard error
	t
	P>|t|
	[0.025      0.975]

	Constant
	-1.9282
	0.003
	-684.802
	0.000
	-1.934      -1.923

	PWH (% slider value)
	3.6742
	0.004
	885.239
	0.000
	3.666       3.682

	HS (% slider value)
	0.1293
	0.003
	45.242
	0.000
	0.124       0.135

	VS (% slider value)
	0.6241
	0.003
	198.120
	0.000
	0.618       0.630



	OLS Regression for Deconstruction period (day) Results

	Dep. Variable:
	y
	R-squared:
	0.561

	Model:
	OLS
	Adj. R-squared:
	0.561

	Method:
	Least Squares
	F-statistic:
	7774

	Date:
	Sat, 24 Aug 2024
	Prob (F-statistic):
	0.00

	Time
	17:11:58
	Log-Likelihood:
	-18356.

	No. Observations:
	18230
	AIC:
	3.672e+04

	Df Residuals:
	18226
	BIC:
	3.675e+04

	Df Model:
	3

	Covariance Type:
	Non robust



	Variables
	coefficients
	standard error
	t
	P>|t|
	[0.025      0.975]

	Constant
	1.5222
	0.012
	122.094
	0.000
	1.498       1.547

	PWH (% slider value)
	-2.7554
	0.018
	-149.931
	0.000
	-2.791      -2.719

	HS (% slider value)
	-0.1126
	0.013
	-8.895
	0.000
	-0.137      -0.088

	VS (% slider value)
	-0.6278
	0.014
	-45.007
	0.000
	-0.655      -0.600



	OLS Regression for Carbon emission (min) Results

	Dep. Variable:
	y
	R-squared:
	1.000

	Model:
	OLS
	Adj. R-squared:
	1.000

	Method:
	Least Squares
	F-statistic:
	4.465e+08

	Date:
	Sat, 24 Aug 2024
	Prob (F-statistic):
	0.00

	Time
	17:11:58
	Log-Likelihood:
	76265.

	No. Observations:
	18230
	AIC:
	-1.525e+05

	Df Residuals:
	18226
	BIC:
	-1.525e+05

	Df Model:
	3

	Covariance Type:
	Non robust



	Variables
	coefficients
	standard error
	t
	P>|t|
	[0.025      0.975]

	Constant
	-1.6007
	6.94e-05
	122.094
	0.000
	1.498       1.547

	PWH (% slider value)
	3.6675
	0.000
	-149.931
	0.000
	-2.791      -2.719

	HS (% slider value)
	-1.957e-05
	7.05e-05
	-0.278
	0.781
	-0.000       0.000

	VS (% slider value)
	7.133e-05
	7.77e-05
	0.918
	0.359
	-8.09e-05       0.000



Appendix E.2 Multivariate Sensitivity Analysis of PWH, HS, and VS on WE, DP, and MCE
	OLS Regression for Working efficiency (max) Results

	Dep. Variable:
	Working efficiency (max)
	R-squared:
	1.000

	Model:
	OLS
	Adj. R-squared:
	1.000

	Method:
	Least Squares
	F-statistic:
	7.274e+06

	Date:
	Sat, 24 Aug 2024
	Prob (F-statistic):
	0.00

	Time
	16:57:10
	Log-Likelihood:
	45061

	No. Observations:
	18223
	AIC:
	-9.011e+04

	Df Residuals:
	18226
	BIC:
	-9.005e+04

	Df Model:
	6

	Covariance Type:
	Non robust



	Variables
	coefficients
	standard error
	t
	P>|t|
	[0.025      0.975]

	Constant
	-1.665
	0.001
	-3202.749
	0.000
	-1.666      -1.664

	PWH (% slider value)
	3.0772
	0.001
	3545.404
	0.000
	3.076       3.079

	HS (% slider value)
	-0.0220
	0.001
	-24.458
	0.000
	-0.024       -0.020

	VS (% slider value)
	0.0150
	0.001
	15.892
	0.000
	0.013       0.017

	PWH (% slider value) * VS (% slider value)
	1.4800
	0.002
	874.817
	0.000
	1.477       1.483

	PWH (% slider value) * HS (% slider value)
	0.3033
	0.001
	206.708
	0.000
	0.300      0.306

	HS (% slider value) *
VS (% slider value)
	0.0811
	0.001
	79.341
	0.000
	0.079       0.083



	OLS Regression for Deconstruction period (day) Results

	Dep. Variable:
	Deconstruction period (day)
	R-squared:
	0.570

	Model:
	OLS
	Adj. R-squared:
	0.570

	Method:
	Least Squares
	F-statistic:
	4034

	Date:
	Sat, 24 Aug 2024
	Prob (F-statistic):
	0.00

	Time
	16:57:10
	Log-Likelihood:
	-18165.

	No. Observations:
	18230
	AIC:
	3.634e+04

	Df Residuals:
	18223
	BIC:
	3.640e+04

	Df Model:
	6

	Covariance Type:
	Non robust



	Variables
	coefficients
	standard error
	t
	P>|t|
	[0.025      0.975]

	Constant
	1.4274
	0.017
	85.579
	0.000
	1.395      1.460

	PWH (% slider value)
	-2.7213
	0.028
	-97.731
	0.000
	-2.776       -2.667

	HS (% slider value)
	0.3473
	0.029
	12.025
	0.000
	0.291       0.404

	VS (% slider value)
	-0.6217
	0.030
	-20.519
	0.000
	-0.681       -0.562

	PWH (% slider value) * VS (% slider value)
	0.4787
	0.054
	8.820
	0.000
	0.372        0.585

	PWH (% slider value) * HS (% slider value)
	-0.5743
	0.047
	-12.201
	0.000
	-0.667      -0.482

	HS (% slider value) *
 VS (% slider value)
	-0.4620
	0.033
	-14.094
	0.000
	-0.526       -0.398



	OLS Regression for Carbon emission (min) Result

	Dep. Variable:
	Carbon emission (min)
	R-squared:
	1.000

	Model:
	OLS
	Adj. R-squared:
	1.000

	Method:
	Least Squares
	F-statistic:
	2.241e+08

	Date:
	Sat, 24 Aug 2024
	Prob (F-statistic):
	0.00

	Time
	16:57:10
	Log-Likelihood:
	76303

	No. Observations:
	18230
	AIC:
	-1.526e+05

	Df Residuals:
	18223
	BIC:
	-1.525e+05

	Df Model:
	6

	Covariance Type:
	nonrobust



	Variables
	coefficients
	standard error
	t
	P>|t|
	[0.025      0.975]

	Constant
	-1.6009
	9.37e-05
	-1.71e+04
	0.000
	-1.601      -1.601

	PWH (% slider value)
	3.6683
	0.000
	2.35e+04
	0.000
	3.668       3.669

	HS (% slider value)
	-7.911e-05
	0.000
	-0.488
	0.626
	-0.000       0.000

	VS (% slider value)
	0.0006
	0.000
	3.692
	0.000
	0.000       0.001

	PWH (% slider value) * VS (% slider value)
	-0.0020
	0.000
	-6.604
	0.000
	-0.003      -0.001

	PWH (% slider value) * HS (% slider value)
	-0.0005
	0.000
	-1.892
	0.059
	-0.001    1.81e-05

	HS (% slider value) *
 VS (% slider value)
	-0.0005
	0.000
	2.842
	0.004
	0.000       0.001



Appendix E.3 Univariate Sensitivity Analysis of WE and DP on MCE
	OLS Regression for Carbon emission (min)Results

	Dep. Variable:
	y
	R-squared:
	0.916

	Model:
	OLS
	Adj. R-squared:
	0.916

	Method:
	Least Squares
	F-statistic:
	9.963e+04

	Date:
	Sat, 24 Aug 2024
	Prob (F-statistic):
	0.00

	Time
	17:06:00
	Log-Likelihood:
	-3269.2

	No. Observations:
	18230
	AIC:
	6544

	Df Residuals:
	18227
	BIC:
	6568

	Df Model:
	2

	Covariance Type:
	Non robust



	Variables
	coefficients
	standard error
	t
	P>|t|
	[0.025      0.975]

	Constant
	7.602e-17
	0.002
	3.55e-14
	1.000
	-0.004      0.004

	x1
	-0.0102
	0.003
	-3.223
	0.001
	-0.016      -0.004

	x2
	0.9497
	0.003
	300.564
	0.000
	0.943        0.956



