Table 1 Material parameter table

	concrete
	rebar
	Foundation soil and backfill soil

	Parameter
	Value
	Parameter
	Value
	Parameter
	Value

	Strength grade
	C40
	Main reinforcement diameter/mm
	20
	Elastic modulus/MPa
	50
	25

	Elastic modulus/MPa
	3.25×

104
	Stirrup diameter/mm
	10
	Poisson's ratio
	0.4
	0.4

	Poisson's ratio
	0.2
	Elastic modulus
	2×105
	severe/kg/m3
	18
	18

	
	
	
	
	friction angle/°
	25
	30

	severe/kg/m3
	25
	Poisson's ratio
	0.2
	Cohesive force/KPa
	25
	50


Table 2 Roof deformation value of assembled lapped box culvert and integral box culvert

	Box culvert type
	deformation value/mm

	
	0.0 m from the leftmost end.
	0.6 m from the leftmost end.
	1.5 m from the leftmost end.
	2.4 m from the leftmost end.
	3.0 m from the leftmost end.

	Prefabricated lap box culvert
	0.00649
	0.00682
	0.00949
	0.00683
	0.00643

	integral box culvert
	0.00584
	0.00649
	0.01014
	0.0065
	0.00575


Table 3 The equivalent stress value of the roof of the assembled lap box culvert and the integral box culvert

	Box culvert type
	equivalent stress value/MPa

	
	0.0 m from the leftmost end.
	0.6 m from the leftmost end.
	1.5 m from the leftmost end.
	2.4 m from the leftmost end.
	3.0 m from the leftmost end.

	Prefabricated lap box culvert
	0.01614
	0.02513
	0.03408
	0.02519
	0.01607

	integral box culvert
	0.01665
	0.02254
	0.04206
	0.02211
	0.01651


Table 4 The deformation value of the side wall of the assembled lap box culvert and the integral box culvert

	Box culvert type
	deformation value/mm

	
	Side wall height of 0.3m
	Side wall height of 0.9m
	Side wall height of 1.5m
	Side wall height of 2.1m
	Side wall height of 2.7m

	Prefabricated lap box culvert
	0.02533
	0.04471
	0.15849
	0.00989
	0.00443

	integral box culvert
	0.02077
	0.02933
	0.04599
	0.00321
	0.00275


Table 5 The equivalent stress value of the side wall of the assembled lap box culvert and the integral box culvert 

	Box culvert type
	equivalent stress value/MPa

	
	Side wall height of 0.3m
	Side wall height of 0.9m
	Side wall height of 1.5m
	Side wall height of 2.1m
	Side wall height of 2.7m

	Prefabricated lap box culvert
	0.0573
	0.1376
	0.7932
	0.5327
	0.2215

	integral box culvert
	0.0123
	0.0675
	0.4099
	0.0299
	0.0152


Table 6 Deformation and stress values at joints of different joint heights

	data type
	Joint height/m

	
	1.5
	1.8
	2.1

	deformation value/mm
	0.1688
	0.1077
	0.1335

	equivalent stress value/MPa
	0.8122
	0.5977
	0.7513


Table 7 Deformation and equivalent stress values at joints of different joint lengths

	data type
	joint length/m

	
	0.25
	0.50
	0.75
	1.00

	deformation value/mm
	0.1468
	0.1322
	0.1833
	0.1688

	equivalent stress value/MPa
	0.7355
	0.6122
	0.6377
	0.8122


Table 8 The deformation value of roof under different length of socket column

	Distance from the leftmost end/m
	deformation value/mm

	
	The length of socket column is 0.0 m
	The length of socket column is 0.0 m
	The length of socket column is 0.0 m
	The length of socket column is 0.0 m
	The length of socket column is 0.0 m
	The length of socket column is 0.0 m
	The length of socket column is 0.0 m
	The length of socket column is 0.0 m

	0
	0.00649
	0.00622
	0.00611
	0.00529
	0.0053
	0.00529
	0.005
	0.00532

	0.6
	0.00682
	0.006
	0.00596
	0.00523
	0.005
	0.00499
	0.00488
	0.00499

	1.5
	0.00949
	0.00896
	0.00863
	0.00763
	0.0072
	0.00763
	0.00753
	0.00743

	2.4
	0.00683
	0.00573
	0.00593
	0.00523
	0.0049
	0.00489
	0.00489
	0.00498

	3
	0.00643
	0.00615
	0.0061
	0.00541
	0.005
	0.0053
	0.00496
	0.00536


Table 9 The equivalent stress value and deformation value of the root of the socket column under different lengths
	Length of socket column
	equivalent stress value/MPa
	deformation value/mm

	50
	0.068
	0.00325

	75
	0.066
	0.00315

	100
	0.057
	0.00298

	125
	0.052
	0.00302

	150
	0.056
	0.003

	175
	0.086
	0.0028

	200
	0.091
	0.00266


Table 10 The equivalent stress value and deformation value in the middle of the socket column under different lengths

	Length of socket column
	equivalent stress value/MPa
	deformation value/mm

	50
	0.023
	0.00288

	75
	0.022
	0.00266

	100
	0.019
	0.00259

	125
	0.0175
	0.00255

	150
	0.0166
	0.002

	175
	0.0165
	0.00195

	200
	0.0149
	0.00193


Table 11 The equivalent stress value and deformation value of the end of the socket column under different lengths

	Length of socket column
	equivalent stress value/MPa
	deformation value/mm

	50
	0.0563
	0.00181

	75
	0.0553
	0.00159

	100
	0.0429
	0.00156

	125
	0.0391
	0.00123

	150
	0.0399
	0.0011

	175
	0.0429
	0.00108

	200
	0.0455
	0.00106


