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The Effect of the Volume of the Cellular Bulkhead on the Yield Load
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Abstract : Experimental and numerical analysis has been carried out in this paper to understand correlation

between volume and yield of cellular bulkhead. It was firstly confirmed from these results that the conditions and
parameters considered in the finite element analysis were reasonable and realistic due to the fact that the yield loads
determined by the two different methods were equivalent in actual. Based on this results, a series of intensive
numerical analysis has been further performed and revealed that the yield load varied in direct proportion to the

change in the volume of the cellular bulkhead.
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Table 1. Cases for experimental and numerical tests

BH Top loading Central loading
D/H=0 D/H=0.25 D/H=0 D/H=0.25
1.00 CASE 1 CASE 2 CASE 3 CASE 4
0.90 CASE 5 CASE 6 CASE 7 CASE 8
0.76 CASE 9 CASE 10 CASE 11  CASE 12
0.60 CASE 13 CASE 14 CASE 15 CASE 16
0.49 CASE 17 CASE18 CASE19 CASE 20

Table 2. Geometrical features of cells use in the tests

B H Embeded Volume

B/H (cm) (cm) depth (o))
(cm)

1.00 33.0 33.0 8.3 28210.5
0.90 32.0 35.5 8.9 28536.3
0.75 30.0 40.0 10.0 28260.0
0.60 28.0 46.5 11.5 28618.0
0.49 26.0 53.0 133 28125.0
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Fig. 1. Layout of experimental apparatus.

Fig. 2. Cells used in the tests.
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Table 3. Input parameters for the numerical tests

Model
ype "V m’) () ckNm’) v E(N/m’)
Ground M.C 15.0 35 0.0 03  1.0x10'
Filler ~M.C 15.0 35 0.0 03  1.0x10°
Cell  Elastic 785 - - 03  2.0x10
Table 4. Interface elements
Rx¢() Rxe(kKN/m’) K (KN/m’) R(KN/m’)
%x35 0.0 1.0x10° 3.0x10°
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Fig. 3. Analysis Process.
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Fig. 4. An example of determining yield load by use of load~dis-
placement curve.

Table 5. Results of determined yield loads with respect to B/H in
the cases of the top loading

BH Model Test (N) FEM (N)
D/H=0 D/H=0.25 D/H=0 D/H=0.25
1.00 103.8 133.1 110.2 138.7
0.90 93.7 120.2 98.0 1239
0.75 82.1 107.0 81.7 104.9
0.60 64.7 81.6 64.9 852
0.49 55.8 72.6 58.7 73.6

Table 6. Results of determined yield loads with respect to B/H in
the cases of the center loading

BH Model Test (N) FEM (N)
D/H=0 D/H=0.25 D/H=0 D/H=0.25
1.00 172.2 2242 177.8 219.1
0.90 151.1 198.7 1523 190.0
0.75 127.2 164.3 126.2 165.2
0.60 108.8 1353 102.8 129.5
0.49 93.7 107.9 93.0 115.3
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Fig. 5. Results of determined yield loads with respect to B/H in the cases of the top loading.
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Fig. 6. Results of determined yield loads with respect to B/H in the cases of the center loading.
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Table 7. Geometrical features of cells use in the additional
numerical tests
i (o - ey
1.00 100.0 100.0 785398.2
0.87 95.6 110.0 789584.0
0.76 91.2 120.0 783900.3
0.60 84.6 140.0 786970.8
0.49 79.0 160.0 784267.2
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Table 8. Results of determined yield loads woth respect to B/H in
the additional numerical tests

Yield load (N)

B/H Top Loading Center loading
D/H=0 D/H=0.25 D/H=0 D/H=0.25
1.00 2,754 3,677 4,521 5,997
0.87 2,439 3,210 4,006 5,254
0.76 2,048 2,717 3,636 4,502
0.60 1,684 2,279 2,991 3,652
0.49 1,427 1,896 2,544 2,986

Table 9. Rates of yield loads with respect to cell volumes

Top loading Center loading

B/H

D/H=0 D/H=0.25 D/H=0 D/H=0.25
1.00 25.0 26.5 254 274
0.87 24.9 259 26.3 27.7
0.76 25.1 259 28.8 273
0.60 259 26.7 29.1 28.2
0.49 243 25.8 274 259
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