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The BAMBOO code developed by the Japan Atomic Energy Agency is a computer code
to analyze fuel pin bundle deformation in a fast reactor wire-spaced type fuel pin bundle
subassembly. In this study we developed an analysis model to consider friction at the
contact points between adjacent fuel pins, and at these between outermost fuel pins and
a duct that are due to bundle-duct interaction. This model deals with friction forces at
contact points in the contact and separation analysis of the code, and employs a
convergent calculation where contact forces are gradually determined to avoid numerical
instability when the friction occurs. Analyses of BAMBOO with the model showed very
slight effects on the onset of contact between outer most pins and a duct, and on directions

of pin displacements, within the range of practical friction coefficients.
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CONTACT FORCE  STEP= 26 0 1
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NCP 1490
IPIN JPIN NODE FORGE (KG) ANGLE (DEG) IPIN JPIN NODE FORGE (KG) ANGLE (DEG)
1 3 51 -4. 042E-03 60. 00 1 6 51 -8. 664E-04 -120.00
1 4 53 -1. 052E-01 120. 00 1 7 53 -9. 908E-02 -59.99
B’ OB B B B BB B B B
126 DUCT 84 -3. 629E-01 -30. 00 127 DUCT 24 -8. 881E-02 -30.00
127 DUCT 36 -8. 362E-02 -30. 00 127 DUCT 84 -3. 289E-01 -30.00
MAX IPN 57
JPN 58
NODE 73
FORCE -5. 253E-01
ANGLE 0.4
______________ v
FRICTION FORCE  STEP= 26 0 1
______________ FERE S 2 )
NFRC 1437
IPIN JPIN NODE FORCE (KG) ANGLE (DEG) IPIN JPIN NODE FORGE (KG) ANGLE (DEG)
80 114 9 1. 687E-04 150. 62 81 115 9 5. 671E-05 330.59
86 120 9 3. 189E-05 150. 00 8 120 11 2. 580E-04 210. 82
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