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As requested, a 40 planes FEA model is created with a contact element at the
bottom of the block to simulate the frictional contact behavior as shown in Figure 1.
Three cases have been studied as following:

Case 1: Thefirst 4 planes are loaded with afull gravity (PVC + oil ) and 21 psi for the
1st & 3rd vertical extrusions only. The remaining 36 planes are non-filled with PVC
weight only. The one side of first planeis restrained from moving in the beam direction.
Assuming zero friction for first 4 planes with a0.3 frictional coefficient for the rest of 36
non-filled planes, the calculation shows that the displacement at the bottom of the
structure starts with a zero where the restrains are placed and then goes up to ~ 3 mils.
Finally, it goes down to zero again after 10-12 planes (~20") as shown in Figure 2. The
frictional force generated by 10 -12 non-filled planes are probably big enough to prevent
the dliding occurred. In fact, the weight of 10~12 no-filled planesis equivalent to two
fully filled planes (15%* 12 planes=2).

Case 2: It issame as Case 1, except to set all frictional coefficient to zero __no friction at
bottom with first 4 planes loaded. The Figure 2 shows that the displacement starts with O
and then increased to ~6 mils where the 4th planes are. It stays there up to the end of
block since there is no friction to stop the translation as expected.

Case 3: Instead of only filled with first 4 planesas Case 1 & 2, Case 3 isto study with 40
completely filled planes with a 0.3 frictional coefficient cross the bottom. The calculation
result indicates that it is very much lock-up by its own friction as shown in Figure 2.The
maximum stress is about 1,000 psi.
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Figure 1 The lower section of the FEA modél (17.5m x 1.8 m)



Displacement at the bottom of block
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Figure 2 The displacement at the bottom of the block (40 planes) for Case 1, 2and 3

Casel: First 4 planesarefilled with zero friction and rest of them are non-filled wit
frictional coefficient =0.3.

Case 2. First 4 planesarefilled with zero friction cross the bottom.

Case3:  All 40 planes arefilled with africtional coefficient=0.3 cross the bottom



Appendix:
Several Ansys plots are attached for a further interest.

D.isplacment at the bottom of the block for case 1
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Figure 3 The displacement at the bottom of the block for Case 1
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Figure5 The displacement at the bottom of the block for Case 2
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Figure4 Thestressfor the case 2



Displacment at the bottom of the block for case 32
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Figure 5 The displacement at the bottom of the block for case 3
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Figure 6 The displacement in the beam direction for case 3



AWEYE 7.1
NOV 11 2004
12:06:29
NODAL S0LUTION
STEP=1

5UB =4
TIME=1

SINT [AVG)
PowerGraphics
EFACET=1
AVREZ=Mat

M =.159161
3MN =.03504
SM =995

. 03604
110. 558
221.1349
331.691
442, 242
552.794
663, 345
773,897
884, 448
995

WA N

il
AT RN AT
[T FEE Iy i
X R
wpderer |

Wl AT R T AT
L T R T

WA

A
W T A T e T

NI A T R R R

T TP A A KA P A

O T S AT A R
AT R LIRS L

4{(11;1|llflii;illlfill{ffllftlll{t

=

LR AT

T T E A A A A T ey LR a R
'.1;.|-Jfllftfl:ftl|;ffllftll4tfllltlllftl

TRl

Sl AT e
AR AR PR p

=,
-
I
.
,
-
",
=
",
=,
",
¥,
",
¥,
.
&
.
¥,
",
-
b

T T L e T D L A X TR e Y]
N AN A A A AT,

FAIN A A LT AR
""1lfuujfllitquffulthllJfll{lel!fllJf'llltlll!flljf

T T A L A ST T T LA T T

T Y T T Y T R A Lt LA LI

]
l'*l
iy,

NOCOAOOEN

friction mu=0.3 with compleate filled

(psi)
Figure 7 The stressfor case 3
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Figure 8 The details of the stressfor case 3 at the end
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stress result for the case 3 at the mmd of block

friction ma=0.3 with compleate filled
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Figure 9 The stressresult for case 3 at the mid of block
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