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Project information

	
	Παράδειγμα Chen

	
	Αριστοτέλης Χαραλαμπάκης

	
	Το παράδειγμα αυτό μελετήθηκε από τους Chen et al.

	
	C:\Program Files\TechnoLogismiki\tlw2011\Samples\BiaxialBending\Sample1.m125

	Date and time:
	01/12/2010 13:54


Data

Units

	Length units
	mm

	Force units
	KN

	Bending moment units
	KNm


General data

	Rotation angle (C.C.W. deg)
	0

	Axial load (KN)
	0

	Initial curvature step
	Detailed

	Maximum axial load error (KN)
	1

	Usage of point C
	No


Section

General

	Curvilinear polygons
	18
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Polygon 1

	Name
	H-shape

	Foreground material
	S355, 1.1 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Corner point
	12

	Corner points 1 X-coordinate
	-71.481

	Corner points 1 Y-coordinata
	59.4536

	Corner points 2 X-coordinate
	-71.481

	Corner points 2 Y-coordinata
	-165.9464

	Corner points 3 X-coordinate
	-194.231

	Corner points 3 Y-coordinata
	-165.9464

	Corner points 4 X-coordinate
	-194.231

	Corner points 4 Y-coordinata
	-183.2464

	Corner points 5 X-coordinate
	61.769

	Corner points 5 Y-coordinata
	-183.2464

	Corner points 6 X-coordinate
	61.769

	Corner points 6 Y-coordinata
	-165.9464

	Corner points 7 X-coordinate
	-60.981

	Corner points 7 Y-coordinata
	-165.9464

	Corner points 8 X-coordinate
	-60.981

	Corner points 8 Y-coordinata
	59.4536

	Corner points 9 X-coordinate
	61.769

	Corner points 9 Y-coordinata
	59.4536

	Corner points 10 X-coordinate
	61.769

	Corner points 10 Y-coordinata
	76.7536

	Corner points 11 X-coordinate
	-194.231

	Corner points 11 Y-coordinata
	76.7536

	Corner points 12 X-coordinate
	-194.231

	Corner points 12 Y-coordinata
	59.4536


Polygon 2

	Name
	Concrete core

	Foreground material
	C30, 0.85, 1.5 (MPa)

	Background material
	None

	Corner point
	5

	Corner points 1 X-coordinate
	-294.231

	Corner points 1 Y-coordinata
	416.7536

	Corner points 2 X-coordinate
	-294.231

	Corner points 2 Y-coordinata
	-283.2464

	Corner points 3 X-coordinate
	405.769

	Corner points 3 Y-coordinata
	-283.2464

	Corner points 4 X-coordinate
	405.769

	Corner points 4 Y-coordinata
	16.7536

	Corner points 5 X-coordinate
	105.769

	Corner points 5 Y-coordinata
	416.7536


Polygon 3

	Name
	D200 hole

	Foreground material
	None

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-68.2644

	Y-coordinate of center
	226.7536

	Radius
	100


Polygon 4

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-244.231

	Y-coordinate of center
	366.7536

	Radius
	9


Polygon 5

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-94.231

	Y-coordinate of center
	366.7536

	Radius
	9


Polygon 6

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	55.769

	Y-coordinate of center
	366.7536

	Radius
	9


Polygon 7

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	159.0164

	Y-coordinate of center
	240.1923

	Radius
	9


Polygon 8

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-244.231

	Y-coordinate of center
	216.7536

	Radius
	9


Polygon 9

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-244.231

	Y-coordinate of center
	66.7536

	Radius
	9


Polygon 10

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	257.3927

	Y-coordinate of center
	120.1396

	Radius
	9


Polygon 11

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	355.769

	Y-coordinate of center
	0.0869

	Radius
	9


Polygon 12

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	355.769

	Y-coordinate of center
	-116.5798

	Radius
	9


Polygon 13

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	355.769

	Y-coordinate of center
	-233.2464

	Radius
	9


Polygon 14

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	205.769

	Y-coordinate of center
	-233.2464

	Radius
	9


Polygon 15

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	55.769

	Y-coordinate of center
	-233.2464

	Radius
	9


Polygon 16

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-94.231

	Y-coordinate of center
	-233.2464

	Radius
	9


Polygon 17

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-244.231

	Y-coordinate of center
	-233.2464

	Radius
	9


Polygon 18

	Name
	D18

	Foreground material
	S460, 1.15 (MPa)

	Background material
	C30, 0.85, 1.5 (MPa)

	Circle
	Yes

	X-coordinate of center
	-244.231

	Y-coordinate of center
	-83.2464

	Radius
	9


Materials

S460, 1.15 (MPa)

	Stress units
	MPa

	Safety factor
	1

	Young's modulus
	200000

	Yield stress
	400

	Max negative strain
	-.01

	Max neg. strain failure
	Yes

	Max positive strain
	.01

	Max pos. strain failure
	Yes


	#
	Strain (X)
	Stress (Υ)
	Code

	1
	-.01
	-400
	1

	2
	-.002
	-400
	1

	3
	0
	0
	1

	4
	.002
	400
	1

	5
	.01
	400
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C30, 0.85, 1.5 (MPa)

	Stress units
	MPa

	Safety factor
	1

	Young's modulus
	32000

	Yield stress
	17

	Max negative strain
	-.0035

	Max neg. strain failure
	Yes

	Max positive strain
	0

	Max pos. strain failure
	No


	#
	Strain (X)
	Stress (Υ)
	Code

	1
	-.0035
	-17
	1

	2
	-.002
	-17
	21

	3
	-.0013
	-14.9175
	22

	4
	0
	0
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S355, 1.1 (MPa)

	Stress units
	MPa

	Safety factor
	1

	Young's modulus
	200000

	Yield stress
	322.7273

	Max negative strain
	-.01

	Max neg. strain failure
	Yes

	Max positive strain
	.01

	Max pos. strain failure
	Yes


	#
	Strain (X)
	Stress (Υ)
	Code

	1
	-.01
	-322.7273
	1

	2
	-.001613636
	-322.7273
	1

	3
	0
	0
	1

	4
	.001613636
	322.7273
	1

	5
	.01
	322.7273
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Results

Final values (X'Y'Z')

	Main moment Y'Y' (KNm)
	843.4246

	Secondary moment Z'Z' (KNm)
	188.5107

	Curvature (1/mm)
	1.992285E-05

	Strain at origin
	2.513917E-03


Final values (XYZ)

	Main moment YY (KNm)
	843.4246

	Secondary moment ZZ (KNm)
	188.5107


Image
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Detailed results

	#
	E0
	K
	Fx
	My'y'
	Mz'z'

	1
	0
	0
	0
	0
	0

	2
	1.46743397345909E-04
	1.52587890625E-06
	-0.3963
	165.5734
	38.7787

	3
	2.87569452211401E-04
	3.0517578125E-06
	-0.1541
	326.7825
	75.7478

	4
	4.25157596062965E-04
	4.57763671875E-06
	0.0148
	476.1107
	109.3284

	5
	5.76583775931391E-04
	.000006103515625
	-0.0011
	578.2769
	133.1686

	6
	7.31882772779379E-04
	7.62939453125E-06
	-0.0006
	662.2086
	154.6071

	7
	8.81887878841119E-04
	9.1552734375E-06
	-0.0106
	740.6159
	173.1907

	8
	1.0726401744716E-03
	1.068115234375E-05
	0.0202
	784.5351
	185.4268

	9
	1.30012533365568E-03
	.00001220703125
	0.0214
	802.5469
	188.8038

	10
	1.53531216326302E-03
	1.373291015625E-05
	0.0166
	814.9908
	188.4038

	11
	1.77373558686156E-03
	1.52587890625E-05
	0.1624
	825.3756
	187.2654

	12
	2.01519717094973E-03
	1.678466796875E-05
	-0.4181
	834.1274
	186.3099

	13
	2.25954651513023E-03
	.000018310546875
	0.3338
	839.538
	187.7025

	14
	2.49971482307692E-03
	1.983642578125E-05
	-0.4098
	843.4382
	188.4706

	15
	2.50729026976365E-03
	1.98841094970703E-05
	-0.2049
	843.5051
	188.4845

	16
	2.51112151814917E-03
	1.99079513549805E-05
	-0.0222
	843.5257
	188.4927

	17
	2.51299741710875E-03
	1.99198722839356E-05
	-0.0027
	843.5471
	188.4954

	18
	2.51391711679052E-03
	1.99228525161743E-05
	0.8194
	843.4246
	188.5107


[image: image7.emf]

  Biaxial Bending - Calculations Report
Page: 12/12

[image: image7.emf]