[image: image22.png]



Fig. 1 Bodies in contact with each other 
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Fig.2 Frame for calculation of the contact stress
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Fig. 3 Local contact search algorithm
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Fig.4 Speedup for different cases
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Fig. 5 The geometry and mesh of tube and tubesheet structure analyzed
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Fig. 6 Average CPU time vs. numbers of contact nodes
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Fig. 7 The upper surface of the Pacific plate around Japan (Kanai, 2000)
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Dimensions: 19570 x 510 x 6360 
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Loading condition: gravity force + hydraulic pressure

Fig. 9 The mesh used for the Northeast fault model with the Pacific plate in (a) the y-z cross section (along OA in Fig. 8) and (b) the three dimensions
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Fig. 10 Displacement distribution at different friction conditions:
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Fig. 8 A part of the tectonic solid model of the Northeast zone of Japan (Kanai, 2000) 








_1044714384

_1062328496.unknown

_1062423994.xls
Graph3

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6



4788

22230

53445

73626

Processors

Speedup

DOF

1

1

1

1

1.2

1.277

1.62

1.764

1.326

1.451

2

2.373

1.41

1.588

2.367

2.81

1.435

1.661

2.565

3.18

1.446

1.7

2.779

3.468



Sheet1

						Parallel effeciency

																				fz

		fz				fz		nj		new		b1				5		15		total (31)		per step						cw(nj)								cw(nj)		new(xie)										b1

		1				1		1		1		1				11.08		42.8		102		3.172		3.2903225806				76.56		306.99				23.043				457.96		1965.03				150.707				1443.66		6667.2		522.354

		2				1.1978851964		1.2766912294		1.6229310475		1.7639943266				9.72		36.2		84		2.648						60.88		241.37		9.5		18.049		18.3870967742		291.29		1219.9		48.4		92.861				824		3785.2		296.12

		3				1.3260869565		1.4518019153		2.0005973636		2.3732252627				8.75		32.67		1.3		2.392						54.52		213.24		8.4		15.872		16.2580645161		241.02		994.33		39.4		75.331				559.82		2760.85		220.103

		4				1.4116599911		1.5882961125		2.3656270112		2.8113324327				8.38		30.85		1.2		2.247						50.64		195.72		7.7		14.508		14.9032258065		203.33		840.4		33.2		63.707				525.98		2384.01		185.803

		5				1.4352941176		1.661115917		2.5648326214		3.1797728186				8.15		30.25		1.2		2.21						48.84		187.56		7.4		13.872		14.3225806452		189.03		776.62		30.7		58.759				471.65		2114.39		164.274

		6				1.4464204286		1.6988351519		2.7789312583		3.4677261955				8.11		30.04		1.2		2.193						47.62		183.26		7.2		13.564		13.935483871		175.58		717.9				54.232				439.69		1946.02		150.633

				1		2		3		4		5		6

		4788		1		1.2		1.326		1.41		1.435		1.446

		22230		1		1.277		1.451		1.588		1.661		1.7

		53445		1		1.62		2		2.367		2.565		2.779

		73626		1		1.764		2.373		2.81		3.18		3.468





Sheet1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



CPU

Speedup

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



4788

22230

53445

73626

CPU

Speedup

DOF

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		





		






_1062423604

_1044714723.doc
[image: image1.png]





Welded joint












_1062316890.doc
[image: image1.png]


























_1044703741.xls
Chart4

		585

		660

		743

		800

		860

		920

		960

		1100

		1146

		1186

		1230

		1258

		1335

		1363

		1405

		1504

		1591

		1658

		1742

		1866

		2083

		2466

		2529

		2720

		2871

		3280

		3360

		3465

		3822



Numbers of contact nodes

Average CPU time (min.) per step

1.24

1.28

1.32

1.42

1.52

1.56

1.58

1.64

1.68

1.7

1.75

1.76

1.78

1.8

1.87

1.88

2.03

2.04

2.23

2.34

2.56

3.28

3.3

3.59

3.66

3.8

3.86

3.91

4



Sheet1

		

		585		1.24		6.2

		660		1.28		6.4

		743		1.32		6.6

		800		1.42		7.1

		860		1.52		7.6

		920		1.56		7.8

		960		1.58		7.9

		1100		1.64		8.2

		1146		1.68		8.4

		1186		1.7		8.5

		1230		1.75		8.75

		1258		1.76		8.8

		1335		1.78		8.9

		1363		1.8		9

		1405		1.87		18.7

		1504		1.88		18.8

		1591		2.03		20.3

		1658		2.04		20.4

		1742		2.23		22.3

		1866		2.34		23.4

		2083		2.56		25.6

		2466		3.28		32.8

		2529		3.3		33

		2720		3.59		35.9

		2871		3.66		36.6

		3280		3.8		38

		3360		3.86		38.6

		3465		3.91		39.1

		3822		4

		3994		4.3

				0

				0

				0

				0





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Numbers of contact nodes

Average CPU Time (min.) per step

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		





		






_1044714303.unknown

_1044712007

_1044701472

_1044703270.doc
[image: image1.png]





Uz












_1044701517

_1043063788

