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Gap Stiffness Value Research in Transient
Dynamic Analysis for Piping Model

Huang Wenhui, Li Pengzhou, Chen Xuede, Li Xihua

Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: Set up a geometry nonlinear finite element model consistent with experiment model
to calculate shock response of piping under transient load with nonlinear transient dynamic time
history method and made comparison between corresponding experiment data and numeric results.
By way of this comparison, the exploration study has been done for how to simulate the gap of

support and how to confirm the gap stiffness.
Key words: Piping model, Transient analysis, Gap stiffness
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Fig. 1 Sketch of Piping Model
1
Tablel Load Case of Shock Test
MPa | /10 Nt | jmm kg & §
1 5 1.0 1.0 10 y B
2 5 1.0 2.0 10 Z)\ X

701 — 4
o —Fifil Fig.4 Finite Element Calculation Model
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Fig.2 Acceleration Time-history of Left and Fig.5 Sketch of Congtitutive Curve for Collision Model
Right Support of Load Case One
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Fig. 3 Acceleration Time-History of Left and
Right Support of Load Case Two
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Fig. 6 Gap Element and Adjacent Element
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Table2 Gap Stiffness’ Influence upon Calculation Bend
Stress of Left Support

Table3 Gap Stiffness’ Influence upon Calculation Bend
Stress of Middle Support

/MPa 1%

Kn=5K14 13141 131.90 -0.37

1 Kn=50K14 129.47 131.90 -1.84
K=85K14 131.83 131.90 -0.05
Kin=100K14 128.77 131.90 -2.37
Kn=5K14 113.95 115.86 -1.65

) K=50K14 112.54 115.86 -2.87
K=85K14 115.08 115.86 -0.67
K=100K14 112.03 115.86 -3.31

4

Table4 Gap Stiffness’ Influence upon Calculation
Acceleration of Mass Block

g9 1%
Kn=5K14 38.12 39.37 -3.18
1 Kn=50K14 41.81 39.37 6.20
K=85K14 40.67 39.37 3.30
K=100K 14 41.23 39.37 4.72
Kn=5K14 43.97 44.80 -1.85
2 Kn=50K14 48.81 44.80 8.95
Kn=85K14 45.52 44.80 161
K=100K 14 48.50 44.80 8.26
5

Table5 Gap Stiffness’ Influence upon Calculation Direct
Stress of Gap Support

/IMPa 1%

Ki=5K14 156.82 143.92 8.96

1 K=50K14 156.82 143.92 8.96
K=85K14 155.58 143.92 8.10
K=100K14 156.25 143.92 8.57
Ki=5Ka14 136.32 132.32 3.02

2 Kn=50K14 135.45 132.32 2.37
Kn=85K14 135.22 132.32 2.19
K=100K14 136.01 132.32 2.79

IMPa 1%
Kin=5K14 54.14 92.99 -41.78
1 K=50K14 52.40 92.99 -43.65
K=85K14 91.21 92.99 -1.91
K=100K 14 128.09 92.99 37.75
Kn:5K14 32.54 86.74 -62.49
2 K=50K14 56.13 86.74 -35.29
K,-,:85K14 81.66 86.74 -5.86
Ky=100K14 116.84 86.74 34.70
5 50 85 100
1
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