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ARCHIVO PIM371. Primer orden.

SBPRINGS. Cargados por igual en 29 y 30.

LOAD. Cargado en eje"y".
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CONTACTO 37.
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PIEZAS DENTARIAS
ESTRUCTURA OSEA
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21000000

PIEZAS DENTARIAS
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APOYO ELASTICO (CONDILO DERECHO)
E

: APOYO ELASTICO (CONDILO IZQUIERDO)
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10000,10000,10000,0,0,0
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K=0,0,10000,0,0,0
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SPRINGS
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17,30, 28 =2 ¢ ESTRUCTURA OSEA

30, 12, 11 LP=2,0

HWOONOADEWN

47, 27, 29

LOADS

9 I=1 F= 1.50, -1.50, 10, 0, 0, 0 : VECTOR DE FUERZA (LADO IZQUIERDO
19 1=1 F= -1.50, -1.50, 10, 0, 0, 0O : VECTOR DE FUERZA (LADO DERECHO)
37 =1 F= o, 10.80, 0, 0, 0, 0 : ACCION LONGITUDINAL

PLOT

VP=15,29 VH=11,22
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R.C.DE PIM. CONTACTO 37. PRIMER ORDEN . (ARCHIVO PIM371) PAGE
SAPBO VB4.04

* k k Kk k k k Kk Kk k Kk k k k k Kk k k k k *k k Kk *k k k Kk k *k * %k *

& % X ECHO OF S AP INPUT DATA * k k %

* k k k k k * k k k k k k k k k k k k *k * *k k k *k *k *k kX *k * Kk *

TOTAL NUMBER OF JOINTS

TOTAL

PRE

INE Y]
t
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x
MR
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e
F O % % = » = = =
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! 14

e
W N

L4
12,14,
13,15,
14,18,
15,17,
16,18,
17,30'
18,28,

(I}
-9
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NUMBER OF ILOAD CONDITIONS

Y D

.1,0.1 E=21000000
.1,0.1 E=21000000
ATA

e oo

ELEMENT D
31 M=1 Lp=3,0 :

28 =2

19, 26, 24
20, 24, 22

, 11 LpP=2,0

UL bW
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39, 6,
40, 7,
41, 8,
42, 9,
43, 10, 21
44, 21, 23
45, 23, 25
46, 25, 27
47, 27, 29

EQUILIBRIUM

EQUATION

PRIMER ORDEN
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. (ARCHIVO PIM371)

NUMBERS

( ONE EQUATION FOR EACH UNKNOWN DISPLACEMENT )

JOINT 4 U(X)

1l 157
2 169
3 181
4 193
5 205
6 217
7 229
8 241
9 247
10 253
11 133
12 121
13 109
14 97
15 85
16 73
17 61
18 49
19 37
20 31
21 259
22 25
23 265
24 19
25 271
26 13
27 277
28 7
29 283
30 1
31 151
32 163
33 175
34 187
35 199
36 211
37 223
38 235
39 145
40 139
41 127
42 115
43 103

44 91

U(Y)
158
170
182
194
206
218
230
242
248
254
134
122
110

98
86
74
62
50
38
32
260
26
266
20
272
14
278
8
284
2
152
164
176
188
200
212
224
236
146
140
128
116
104
92

U(2)
159
171
183
195
207
219
231
243
249
255
135
123
111

99
87
75
63
51
39
33
261
27
267
21
273
15
279
9
285
3
153
165
177
189
201
213
225
237
147
141
129
117
105
93

R(X)
160
172
184
196
208
220
232
244
250
256
136
124
112
100

88
76
64
52
40
34
262
28
268
22
274
16
280
10
286
4
154
166
178
190
202
214
226
238
148
142
130
118
106
94

R(Y)
161
173
185
197
209
221
233
245
251
257
137
125
113
101

89
77
65
53
41
35
263
29
269
23
275
17
281
11
287
5
155
167
179
191
203
215
227
239
149
143
131
119
107
95

R(Z)
162
174
186
198
210
222
234
246
252
258
138
126
114
102

90
78
66
54
42
36
264
30
270
24
276
18
282
12
288
6
156
168
180
192
204
216
228
240
150
144
132
120
108
96

PAGE



- 192 -

PAGE
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PRIMER ORDEN .

CONTACTO 37.

R.C.DE PIM.
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0.75
Y= 0.75

.
I~ WIN LW

DATA

81
69

57
45

80
68
56
44
JOINT

1.0
1.6
2.2
2.4
2.6
2.8
X= 3.1
X= 3.4
X= 3.9
X==4.4

X

79
67
55
43
0.4
4.55
X==4.7

X

-1.6
-2.2
-3.9

4.4

X==0.4

X=-1.0
X==2.4
X==2.6
X==2.8
X=-3.1
X=-3.4

X
X
X
X
X
X
X
X
X
X
X==4.55
X

45
46
47
48
INPUT
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24
25
26
27
28
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HNMTIDOS000

4 nt
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0.5

>4

0.25
= 0.25
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Y
Y
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X==5.0
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~1.6
X==2.2
-2.4
0.4
1l
1.6
2.2
2.4
2.8
X= 3.1

X

X==-0.4
X==1

X=-2.6
X==-2.8
X==3.1
X=-0.2
X= 0.2
X= 2.6

X
X
X
X
X
X
X

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

JOINT COORDINATES

GENERATED
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JOINT

CONTACTO 37. PRIMER ORDEN

X
-.400
-1.000
=1.600
-2.200
-2.400
-2.600
-2.800
-3.100
-3.400
-3.900
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100
3.400
3.%00
-4.400
4.400
-4.550
4.550
~4.700
4.700
-4.850
4.850
-5.000
5.000
~.400
~1.000
-1.600
=-2.200
-2.400
-2.600
-2.800
-3.100
-.200
.200
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100
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8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
1.000
1.000

.750

.750

.500

.500

.250

.250

.000

.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
8.000
8.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
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. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.500
.500
1.000
1.000
1.500
1.500
2.000
2.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
.000
.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

PAGE
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SAF80 V85.02

* % % % %k % * * %k k k %k k k Kk Kk *k * * *x k kx k *k *k *

* * * * k
* * ECHO OF FRAME INPUT DATA * * % %
* k k k k k k k k Kk Kk k k Kk k Kk k k k Kk Kk k k Kk k *k k *k K *k *

* * *

NUMBER OF MEMBER PROPERTIES = 2

NUMBER OF DIFF. LOAD PATTERNS = o

MEMBER PROPERTY NUMBER =—===—e- = 1 SYMBOL= 1

AXTAL AREA, A —=--——————m—e=-- = 1.000

TORSIONAL MOMENT OF INERTIA, J = .100

MOMENT OF INERTIA, I33 =—==—=—- = .100

MOMENT OF INERTIA, I22 =—-—=—-- = .100

MODULUS OF ELASTICITY, E -—=-- = 21000000.000

SHEAR MODULUS, G —====——=--===-= = 8076923.373 (USED FOR TOR & SHEAR)

MEMBER PROPERTY NUMBER =-=----=- = 2 SYMBOIL= 2

AXJAL AREA, A =-————————————-- = 3.000

TORSIONAL MOMENT OF INERTIA, J = .100

MOMENT OF INERTIA, I33 =—-=-=——- = .100

MOMENT OF INERTIA, I22 ~—--—-- = .100

MODULUS OF ELASTICITY, E =~-=-~ = 21000000.000

SHEAR MODULUS, G --—--=-=--—=—-- = 8076923.373 (USED FOR TOR & SHEAR)

EL. I J P1 P2 MAT EI EJ RZ RELEASES MI MJ LOAD # / PATTERN #
1

1 1 31 3 0 1 .0 .0 .00 000000 0 o} 0
2 2 32 3 0 1 .0 .0 .00 000000 0 0 0
3 3 33 3 0 1 .0 .0 .00 000000 0 0 0
4 4 34 3 0 1 .0 .0 .00 000000 0 o 0
5 5 35 3 0 1 .0 .0 .00 000000 0 0 0
6 6 36 3 0 1 .0 .0 .00 000000 o} 0 0
7 7 37 3 0 1 .0 .0 .00 000000 0 o 0
8 8 38 3 0 1 .0 .0 .00 000000 0 0 0
9 11 41 3 0 1 .0 .0 .00 000000 0 0 0
10 12 42 3 0 1 .0 .0 .00 000000 0 0 0
11 13 43 3 0 1 .0 .0 .00 000000 0 0 0
12 14 44 3 0 1 .0 .0 .00 000000 0 0 0
13 15 45 3 0 1 .0 .0 .00 000000 0 0 o
14 16 46 3 0 1 .0 .0 .00 000000 0 0 o}
15 17 47 3 0 1 .0 .0 .00 000000 0 0 0
16 18 48 3 0 1 .0 .0 .00 000000 0 0 0
17 30 28 3 0 2 .0 .0 .00 000000 o 0 0
18 28 26 3 0 2 .0 .0 .00 000000 0 o} 0
19 26 24 3 0 2 .0 .0 .00 000000 0 0 0
20 24 22 3 0 2 .0 .0 .00 000000 0 (0] 0
21 22 20 3 0 2 .0 .0 .00 000000 0 0 0
22 20 19 3 0 2 .0 .0 .00 000000 0 0 o
23 19 18 3 0 2 .0 .0 .00 000000 0 o] 0
24 18 17 3 0 2 .0 .0 .00 000000 o 0 0
25 17 16 3 0 2 .0 .0 .00 000000 0 0 o}
26 16 15 3 0 2 .0 .0 .00 000000 0 0 0
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27 15 14
28 14 13
29 13 12
30 12 11
31 11 40
32 40 39
33 39 1
34 1 2
35 2 3
36 3 4
37 4 5
38 5 6
39 6 7
40 7 8
41 8 9
42 9 10
43 10 21
44 21 23
45 23 25
46 25 27
47 27 29

TOTAL WEIGHT OF MATERIALS

CONTACTO 37.

NN OMNNMNOMNNMNOMNNDODNOMNNDNDDWWW

[eJoloNeNoRoNololeNojoNoNoNeNoNoNolNeNeNeNe)

TOTAL MASS OF SYSTEM

NN NNNODNNDMDDDDODNDNDNDNNNNDNDND
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.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
.000000
.000000

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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R.C.DE PIM. CONTACTO 37. PRIMER ORDEN . (ARCHIVO PIM371)
SAP80O V85.02
* k% k %k Kk %k Kk *k * * %k Kk * k *k k Kk %k *k k %k %k *k k k % * * k *k Kk *
* k & % ASSEMBLY OF EQUATIONS * ok *x %
* k k % Kk %k Kk *k Kk k * &k * Kk *k % *k k k Kk *x K* *k *k k *k k *k * *k *k *
JOINT LOADS AND DISPLACEMENTS
NODE L# F/U X-DIR Y~DIR Z-DIR XX YY
S 1l F «150E+01 -.150E+01 .100E+02 .000E+00 .OOOE+00
19 1 F -.150E+01 -.150E+01 .100E+02 .00OOE+00 .O00OE+00
37 1 F .000E+00 .108E+02 .O000E+0C .OOOE+00 .OOOE+00
SPRING AND MASS DATA
JOINT K/M X-DIR Y-DIR Z~-DIR XX Yy
29 K -100E+05 .100E+05 .100E+05 .000E+00 .O000E+00
30 K .100E+05 .100E+05 .100E+05 .000E+00 .O0O0OE+0O
37 K .000E+00 .OOOE+00 .100E+05 .000CE+00 .OOOE+0O
EVALUATION OF PROFILE OF STIFFNESS MATRIX
NUMBER OF EQUATIONS TO BE FORMED = 288
NUMBER OF EQUATIONS TO BE REDUCED = 288
NUMBER OF LOAD CONDITIONS = 1
FORMATION OF BLOCK IN STIFFNESS MATRIX
BLOCK NUMBER = 1 0F 1
LOWEST EQUATION NUMBER = 1
HIGHEST EQUATION NUMBER = 288
NUMBER OF TERMS IN BLOCK = 2700
LOWEST COUPLED BLOCK NUMBER = 1

FORM LOAD BLOCK NUMBER

PAGE

2z
.000E+00
.000E+00
.000E+00

ZZ
«000E+00
.000E+00
. O00E+00
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SAP80 V85.02

X k Kk k k & Kk ok * k k k k k k *k k k k k k * kX *x *k *x *k *k k k *k *
* & Kk * JOINT DISPLACEMENTS * k% %
* k k Kk k k ok k k k k k k k k k k k k k Kk Kk k Kk k k %k * * k % *

LOAD CONDITION 1 DISPLACEMENTS "U" AND ROTATIONS "R"
JOINT U(X) u(Y) U(2) R(X) R(Y) R(Z)

1 .5372E-03 .1002E-02 .2255E~02 .2249E-03 ~.1484E-03 -.5032E-04
2 .5372E-03 .1031E-02 .2166E~02 .2183E-03 ~.1489E-03 -.4731E-04
3 .5281E-03 .1058E-02 .2033E~02 .2115E-03 ~.1503E-03 -.4373E-04
4 .5115E-03 .1083E-02 .1860E~02 .2046E-03 ~.1520E-03 -.3921E-04
5 .4823E-03 .1091E-02 .1667E~02 .2000E-03 ~.1510E-03 -.3378E-04
6 .4575E-03 .1097E-02 .1479E~02 .1944E-03 ~.1498E-03 -.2831E-04
7 .4371E-03 .1102E-02 .1297E~02 .1880E-03 ~.1483E-03 -.2281E-04
8 .4175E-03 .1108E-02 .1065E~02 .1876E-03 =~.1454E-03 -.1657E-04
9 .4033E-03 .1112E-02 .8323E-03 .1923E-03 ~.1439E-03 -.1183E-04
10 .3934E-03 .1117E-02 .5642E-03 .2012E-03 ~.1416E-03 -.8206E-05
11 .5372E-03 .9601E-03 .2374E~02 .2338E-03 -.1470E-03 -.5369E-04
12 .5372E~03 .9272E-03 .2461E~02 .2404E-03 =-.1453E-03 -.5574E-04
13 .5259E-03 .8932E-03 .2499E-~02 .2461E-03 ~.1440E-03 -.5747E-04
14 .5026E-03 .8583E-03 .2486E~02 .2511E-03 ~.1419E-03 -.5889E-04
15 .4550E-03 .8464E-03 .2311E~02 .2546E-03 ~.1334E-03 -.6003E-04
16 .4066E-03 .8343E-03 .2132E~02 .2591E-03 ~.1248E-03 -.6083E-04
17 .3578E-03 .8220E-03 .1946E-02 .2644E-03 ~.1159E-03 -.6129E-04
18 .2964E-03 .8036E-03 .1711E~02 .2724E-03 -.1051E-03 —-.6137E-04
19 .2353E-03 .7852E-03 .1464E-02 .2818E-03 ~.9388E-04 -.6085E-04
20 .1748E-03 .7549E-03 .1222E~02 .2916E-03 ~.8638E-04 -.6012E-04
21 .3864E-03 .1120E-02 .2882E~03 .2102E-03 ~.1393E-03 —-.5884E-05
22 .1149E-03 .7250E-03 .9688E-~03 .2976E-03 ~.8079E-04 ~-.5971E-04
23 .3152E-03 .1015E-02 .2144E-03 .2135E-03 ~.1398E-03 -.5127E-05
24 .6000E-04 .5667E-03 .9061E~03 .2997E-03 -.7926E-04 —-.5959E-04
25 .2440E-03 .9083E-03 .1397E~03 .2159E-03 ~.1401E-03 —-.4586E-05
26 .5759E-05 .4075E-03 .8427E~03 .3013E-03 ~.7818E-04 -.5951E-04
27 .1728E-03 .8006E-03 .6454E-04 .2173E-03 ~.1403E-03 -.4262E-05
28  -.4803E-04 .2477E-03 .7789E~03 .3022E-03 ~.7752E-04 -.5946E-04
29 .1016E-03 .6924E-03 ~.1088E~04 .2177E-03 -.1404E-03 -.4153E-05
30 -.1016E-03 .8760E-04 .7149E-03 .3025E-03 —-.7730E-04 -.5944E-04
31 .3888E-03 .7768E-03 .2255E~02 .2249E-03 —-.1484E-03 -.5032E-04
32 .3883E-03 .8128E-03 .2166E~02 .2183E-03 -.1489E-03 -.4731E-04
33 .3778E-03 .8469E-03 .2033E~02 .2115E-03 ~.1503E-03 -.4373E-04
34 .3595E-03 .8787E-03 .1860E~02 .2046E-03 —~.1520E-03 —-.3921E-04
35 .3314E~03 .8907E-03 .1667E-02 .2000E-03 -.1510E-03 -.3378E-04
36 .3077E-03 .9025E-03 .1479E-02 .1944E-03 -.1498E-03 -.2831E-04
37 .2887E~03 .9158E-03 .1296E-02 .1854E-03 -.1483E-03 -.2281E-04
38 .2721E-03 .9201E-03 .1065E-02 .1876E-03 -.1454E-03 -.1657E-04
39 .5372E~03 .9916E-03 .2285E-02 .2271E-03 -.1481E-03 -.5123E-04
40 .5372E-03 .9707E-03 .2344E-02 .2316E-03 —-.1474E-03 -.5292E-04
41 .3902E-03 .7263E-03 .2374E-02 .2338E-03 —-.1470E-03 -.5369E-04
42 .3919E~03 .6868E-03 .2461E-02 .2404E-03 -.1453E-03 -.5574E-04
43 .3818E~03 .6471E-03 .2499E-02 .2461E-03 -.1440E-03 -.5747E-04
44 .3607E-03 .6072E-03 .2486E-02 .2511E-03 -.1419E-03 -.5889E-04
45 .3216E~03 .5917E-03 .2311E-02 .2546E-03 =~.1334E-03 -.6003E-04
46 .2818E~03 .5752E-03 .2132E-02 .2591E-03 -.1248E-03 ~.6083E-04
47 .2419E~03 .5576E-03 .1946E-02 .2644E-03 -.1159E-03 -.6129E-04

48 .1913E~03 .5312E-03 .1711E-02 .2724E-03 -.1051E-03 -.6137E-04
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REACTIONS AND APPLTIED FORCES

LOAD CONDITION 1 - FORCES "F" AND MOMENTS "M"

JOINT F(X) F(Y) F(2) M(X) M(Y) M(Z)
1 .0000 .0000 .0000 .0000 .0000 .0000
2 .0000 .0000 .0000 .0000 .0000 .0000
3 .0000 .0000 .0000 .0000 .0000 .0000
4 .0000 .0000 .0000 .0000 .0000 .0000
5 .0000 .0000 .0000 .0000 .0000 .0000
6 .0000 .0000 .0000 .0000 .0000 .0000
7 .0000 .0000 .0000 .0000 .0000 .0000
8 .0000 .0000 .0000 .0000 .0000 .0000
9 1.5000 -1.5000 10.0000 .0000 .0000 .0000

10 .0000 .0000 .0000 .0000 .0000 .0000
11 .0000 .0000 .0000 .0000 .0000 .0000
12 .0000 .0000 .0000 .0000 .0000 .0000
13 .0000 .0000 .0000 .0000 .0000 .0000
14 .0000 .0000 .0000 .0000 .0000 .0000
15 .0000 .0000 .0000 .0000 .0000 .0000
16 .0000 .0000 .0000 .0000 .0000 .0000
17 .0000 .0000 .0000 .0000 .0000 .0000
18 .0000 .0000 .0000 .0000 .0000 .0000
19 -1.5000 -1.5000 10.0000 .0000 .0000 .0000
20 .0000 .0000 .0000 .0000 .0000 .0000
21 .0000 .0000 .0000 .0000 .0000 .0000
22 .0000 .0000 .0000 .0000 .0000 .0000
23 .0000 .0000 .0000 .0000 .0000 .0000
24 .0000 .0000 .0000 .0000 .0000 .0000
25 .0000 .0000 .0000 .0000 .0000 .0000
26 .0000 .0000 .0000 .0000 .0000 .0000
27 .0000 .0000 .0000 .0000 .0000 .0000
28 .0000 .0000 .0000 .0000 .0000 .0000
29 -1.0159 -6.9240 .1088 .0000 .0000 .0000
30 1.0159 -.8760 -7.1488 .0000 .0000 . 0000
31 .0000 .0000 .0000 .0000 .0000 .0000
32 .0000 .0000 .0000 .0000 .0000 .0000
33 .0000 .0000 .0000 .0000 .0000 .0000
34 .0000 .0000 .0000 .0000 .0000 .0000
35 .0000 .0000 .0000 .0000 .0000 .0000
36 .0000 .0000 .0000 .0000 .0000 .0000
37 .0000 10.8000 -12.9600 .0000 .0000 .0000
38 .0000 .0000 .0000 .0000 .0000 .0000
39 .0000 .0000 .0000 .0000 .0000 .0000
40 .0000 .0000 .0000 .0000 .0000 .0000
41 .0000 .0000 .0000 .0000 .0000 .0000
42 .0000 .0000 .0000 .0000 .0000 .0000
43 .0000 .0000 .0000 .0000 .0000 .0000
44 .0000 .0000 .0000 .0000 .0000 .0000
45 .0000 .0000 .0000 .0000 .0000 .0000
46 .0000 .0000 .0000 .0000 .0000 .0000
47 .0000 .0000 .0000 .0000 .0000 .0000
48 .0000 .0000 .0000 .0000 .0000 .0000

TOTAL .2081E-10 .4562E-10 -.1203E-08 .1635E-10 .5490E-09 -.1985E-11
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U3dd8&

FILE = PIN3Z1

LOAD CONOITION <
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FILE = PIN371

08d4d4ds

LOAD CONDITION = 1
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FILE = PIN3Z?1

08dds

LOAD COMODITION < 1

l"”.L
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PINIAL

LOAD CONODXITION = 1
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Vistas 1las fuerzas desarrolladas, se cambian 1los
Springs, dejando los valores disminuidos en el eje "y"

y "z" en el nudo 29, y en el eje "y" en el nudo 30.

Sse mantienen el resto de los valores.
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CONTACTO 37.
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R.C.DE PIM.
JOINT

o]
o
m O
3l
5
ol
N g
HAQ
mo
i}
HH
an
-
(oY @]
0o

OCO0OO0O0O0O0O0O0O0O0O0O0O [Te N1y 0 10

o ¢ o o o .

¢ 2 e s e o . .« o .
CO0O0000000O0OO0O0O0O00O0O0O0COOOOLOCOHAHHMAHNNHAMAAAHMNHMAAAOO MM HHH-H -

L (O O O L T O R T I
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGNNNN NN

QOO ILTYWOWOOODOOOWSN'YWOWO
.

e 8 & & o o ® e & o o o o « & o o s o

OV ONOOOTTOVNOILMNMNA-HO0O00O0O0O0O
UL

e}
LR R L LN L JUL L 1 1 L L L L T
S DA D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D DD D D D D D D B D S D

O < O OIFOUNMOO

e & o o e e e o o

O MSVINLW F0CC0MNSMNSOINLN

To}Ty) o Ty)
POVAFVOAIAIOVANTYVWOALAIIONNNOOO < VANLTODENNDS VNDTOOA
. L] . . L] . . . . . . . L . . . . . . L4 . . . . . . . . . . . . L] . . . . . . . . . L] . .
w.udnu4ﬂwﬂawﬂ.woqxlﬁaza42~33.J4,44‘q%,q%Aqﬁ=quuﬂa426¢2ﬁw0nu01;1442n42.4

I | ]
L O S R R [ (TR 0 TR O 1 O |
RN RN KNI R RN RN RN K RN XN
CrHNMIMNMOVNOAOHNNINVOVONOANOANMIVONONOANMTI O D
ANV OCOONHAAAAAAAAANNNNNNNNNNMOOOOMMOOO T TP PP P

IEZAS DENTARIAS
STRUCTURA OSEA

P
E
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E=21000000

APOYO ELASTICO (CONDILO IZQUIERDO)
PIEZAS DENTARIAS

APOYO ELASTICO (CONDILO DERECHO)

PIEZA DENTAL 37 COACCIONADA VERTICAILMENTE

K=10000,1000,10000,0,0,0

K=10000,1000,1000,0,0,0
K=0,0,10000,0,0,0

SPRINGS



3, 3, 33
4, 4, 34
5, 5, 35
6, 6, 36
7, 7, 37
8, 8, 38
9, 11, 4
10,12, 4
11,13, 4
12,14, 4
13,15, 4
14,16, 4
15,17, 4
16,18, 4
17,30, 2
18,28, 2
19, 26,
20, 24,
21, 22,
22, 20,
23, 19,
24, 18,
25, 17,
26, 16,
27, 15,
28, 14,
29, 13,
30, 12,
31, 11,
32, 40,
33, 39,
34, 1,

35, 2
36, 3
37, 4
38, 5
39, 6
40, 7
41, 8
42, 9
43, 10,
44, 21,
45, 23,
46, 25,
47, 27,

POOJAOdWN

o
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40
39
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23
25
27
29

=2

1.50,
-1.50,
o,

VP=15,29 VH=11,22

-1.50,
-1.50,
10.80,
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0,
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0,
0,
0,

ESTRUCTURA OSEA

0
0
0

VECTOR DE FUERZA (LADO IZQUIERDO
VECTOR DE FUERZA (LADO DERECHO)
ACCION LONGITUDINAL



R.C.DE PIM.
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NUMBER OF JOINTS
NUMBER OF LOAD CONDITIONS

LIMINARY
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1
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* o1 %
* 0O %

2

* M %
*

* O %
»*

* U *

* B %

* N %
*

*

* %
* 2 %

SCAN OF

LpP=2,0

* U %

. (ARCHIVO PIM372)

* K3 *
*

* Cl %
*

* O *
%* P %

ME

* M %

* oW
* %

E=21000000
E=21000000

*

ee ae

»
* % %
* % %

PAGE
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39, 6
40, 7
41, 8
42, 9, 10
43, 10, 21
44, 21, 23
45, 23, 25
46, 25, 27
47, 27, 29

=0 0 <

EQUILIBRIUM EQUATION NUMBERS
( ONE EQUATION FOR EACH UNKNOWN DISPLACEMENT )

JOINT # U(X) U(Y) U(Z) R(X) R(Y) R(2)
1 157 158 159 160 161 162
2 169 170 171 172 173 174
3 181 182 183 184 185 186
4 193 194 195 196 197 198
5 205 206 207 208 209 210
6 217 218 219 220 221 222
7 229 230 231 232 233 234
8 241 242 243 244 245 246
9 247 248 249 250 251 252

10 253 254 255 256 257 258
11 133 134 135 136 137 138
12 121 122 123 124 125 126
13 109 110 111 112 113 114

14 97 98 99 100 101 102
15 85 86 87 88 89 90
16 73 74 75 76 77 78
17 61 62 63 64 65 66
18 49 50 51 b2 53 54
19 37 38 39 40 41 42
20 31 32 33 34 35 36
21 259 260 261 262 263 264
22 25 26 27 28 29 30
23 265 266 267 268 269 270
24 19 20 21 22 23 24
25 271 272 273 274 275 276
26 13 14 15 16 17 18
27 277 278 279 280 281 282
28 7 8 9 10 11 12
29 283 284 285 286 287 288
30 1 2 3 4 5 6

31 151 152 153 154 155 156
32 163 164 165 166 167 168
33 175 176 177 178 179 180
34 187 188 189 190 191 192
35 199 200 201 202 203 204
36 211 212 213 214 215 216
37 223 224 225 226 227 228
38 235 236 237 238 239 240
39 145 146 147 148 149 150
40 139 140 141 142 143 144
41 127 128 129 130 131 132
42 115 116 117 118 119 120
43 103 104 105 106 107 108
44 91 92 93 94 95 96
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SEGUNDO ORDEN .
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81
€69
57
45

CONTACTO 37.
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R.C.DE PIM.
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JOINT # X Y z
1 -.400 8.000 .000
2 =1.000 8.000 .000
3 =-1.600 7.800 .000
4 -2.200 7.400 .000
5 -2.400 6.600 .000
6 -2.600 5.800 .000
7 -2.800 5.000 .000
8 =3.100 4.000 .000
9 =3.400 3.000 .000
10 =3.900 2.000 .000
11 400 8.000 .000
12 l1.000 8.000 .000
13 1.600 7.800 .000
14 2.200 7.400 .000
15 2.400 6.600 .000
16 2.600 5.800 .000
17 2.800 5.000 .000
18 3.100 4.000 .000
19 3.400 3.000 .000
20 3.900 2.000 .000
21 -4.400 1.000 .000
22 4.400 1.000 .000
23 -4.550 .750 .500
24 4.550 .750 .500
25 -4.700 .500 1.000
26 4.700 .500 1.000
27 -4.850 .250 1.500
28 4.850 .250 1.500
29 -5.000 .000 2.000
30 5.000 .000 2.000
31 -.400 8.000 1.000
32 =1.000 8.000 1.000
33 -1.600 7.800 1.000
34 -2.200 7.400 1.000
35 -2.400 6.600 1.000
36 =2.600 5.800 1.000
37 -2.800 5.000 1.000
38 =3.100 4.000 1.060
39 -.200 8.000 .000
40 «200 8.000 .000
41 400 8.000 1.000
42 1.000 8.000 1.000
43 1.600 7.800 1.000
44 2.200 7.400 1.000
45 2.400 6.600 1.000
46 2.600 5.800 1.000
47 2.800 5.000 1.000

48 3.100 4.000 1.000
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SAPB0O V85.02

* Kk Kk Kk Kk %k Kk k k k k *k *k * Kk %k *k *k *k *k * kx * *k *x *

* * * *
* ECHO OF FRAME INPUT DATA * % % %
* k k k Kk Kk k k k k k k k k Kk k k Kk Kk k Kk k *k *k k *k k k *k *

% * *
* % *

NUMBER OF MEMBER PROPERTIES = 2
NUMBER OF DIFF. LOAD PATTERNS = 0
MEMBER PROPERTY NUMBER ------- = 1 SYMBOL= 1
AXTAL AREA, A —=—=———=eemw————— = 1.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 —====- = .100
MOMENT OF INERTIA, I22 ------ = .100
MODULUS OF ELASTICITY, E —===~- = 21000000.000
SHEAR MODULUS, G ============= = 8076923.373 (USED FOR TOR & SHEAR)
MEMBER PROPERTY NUMBER ======= = 2 SYMBOL= 2
AXTIAL AREA, A ~~——r—e—e—m—am——— = 3.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 —====- = .100
MOMENT OF INERTIA, I22 —-—==-- = .100
MODULUS OF ELASTICITY, E ----- = 21000000.000
SHEAR MODULUS, G —====-—-===—- = 8076923.373 (USED FOR TOR & SHEAR)
EL. I J Pl P2 MAT EI EJ RZ RELEASES MI MJ LOAD # / PATTERN #
1
1 1 31 3 0 1 .0 .0 .00 000000 O O 0
2 2 32 3 0 1 .0 .0 .00 000000 O O )
3 3 33 3 o0 1 .0 .0 .00 000000 O O 0
4 4 34 3 0 1 .0 .0 .00 000000 O O 0
5 5 35 3 0 1 .0 .0 .00 000000 O O )
6 6 36 3 0 1 .0 .0 .00 000000 O O 0
7 7 37 3 o0 1 .0 .0 .00 000000 O O 0
8 8 38 3 0 1 .0 .0 .00 000000 O O 0
9 11 41 3 0 1 .0 .0 .00 000000 O O 0
10 12 42 3 o0 1 .0 .0 .00 000000 O O 0
11 13 43 3 0 1 .0 .0 .00 000000 O O 0
12 14 44 3 0 1 .0 .0 .00 000000 O O 0
13 15 45 3 0 1 .0 .0 .00 000000 O O 0
14 16 46 3 0 1 .0 .0 .00 000000 O O )
15 17 47 3 o 1 .0 .0 .00 000000 O O 0
l6 18 48 3 o0 1 .0 .0 .00 000000 O O 0
17 30 28 3 0 2 .0 .0 .00 000000 O O 0
18 28 26 3 0 2 .0 .0 .00 000000 O O 0
19 26 24 3 0 2 .0 .0 .00 000000 0 0 0
20 24 22 3 0 2 .0 .0 .00 000000 O O 0
21 22 20 3 o0 2 .0 .0 .00 000000 O O 0
22 20 19 3 o0 2 .0 .0 .00 000000 O O 0
23 19 18 3 o0 2 .0 .0 .00 000000 O O 0
24 18 17 3 0 2 .0 .0 .00 ©000000 O O )
25 17 16 3 0 2 .0 .0 .00 000000 O O 0
26 16 15 3 o0 2 .0 .0 .00 000000 O O 0
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27 15 14 3 0] 2 .0 .0 .00 000000 0 0 0
28 14 13 3 0 2 .0 .0 .00 000000 0 0 0
29 13 12 3 0 2 .0 .0 .00 000000 0 0] 0
30 12 11 2 0 2 .0 .0 .00 000000 0 0 0
31 11 40 2 0 2 .0 .0 .00 000000 0 0 0
32 40 39 2 0 2 .0 .0 .00 000000 0 0 0
33 39 1 2 0 2 .0 .0 .00 000000 0 o 0
34 1 2 2 0] 2 .0 .0 .00 000000 0 0 0
35 2 3 2 0 2 .0 .0 .00 000000 0 o 0
36 3 4 2 0 2 .0 .0 .00 000000 0 0 0
37 4 5 2 0 2 .0 .0 .00 000000 0 o 0
38 5 6 2 0 2 .0 .0 .00 000000 0 0 0
39 6 7 2 0 2 .0 .0 .00 000000 0 0 0
40 7 8 2 0 2 .0 .0 .00 000000 0 0 0
41 8 9 2 0] 2 .0 .0 .00 000000 0 o 0
42 9 10 2 0] 2 .0 .0 .00 000000 0 0 0
43 10 21 2 0 2 .0 .0 .00 000000 0 0 0
44 21 23 2 0 2 .0 .0 .00 000000 0 0] 0
45 23 25 2 0 2 .0 .0 .00 000000 0 0 0
46 25 27 2 0 2 .0 .0 .00 000000 0 0 0
47 27 29 2 0 2 .0 .0 .00 000000 0 0 0]

TOTAL WEIGHT OF MATERIALS= .000000

TOTAL MASS OF SYSTEM = .000000



- 214 -

R.C.DE PIM.

CONTACTO 37. SEGUNDO ORDEN .

(ARCHIVO PIM372)

SAP80 V85.02
* k k k k k k k k k k k k k k k k *k k k k Kk *k *k k % k *x * *x *x *
* % Kk % ASSEMBLY OF EQUATIONS * k %k X
* Kk Kk k kK k k k k k k k k k k k k k k k k Kk k k *k k *x k * * %k *
JOINT LOADS AND DISPLACEMENTS
NODE L# F/U X-DIR Y-DIR Z-DIR XX YY
9 1 F .150E+01 -.150E+01 .100E+02 .00OE+00 .OOOE+00
19 1 F -.150E+01 -.150E+01 .100E+02 .0OOOE+00 .000OE+00
37 1 F .000E+00 .108E+02 .000E+00 .0O0OE+00 .OOOE+00C
SPRING AND MASS DATA
JOINT K/M X-DIR Y-DIR Z-DIR XX Yy
29 K .100E+05 .100E+04 .100E+04 .000E+00 .OOOE+00
30 K .100E+05 .100E+04 .100E+05 .O00OE+00 .OOOE+00
37 K .000E+00 .0OOE+00 .100E+05 .O00E+00 .00OE+00
EVALUATION OF PROFILE OF STIFFNESS MATRIX
NUMBER OF EQUATIONS TO BE FORMED = 288
NUMBER OF EQUATIONS TO BE REDUCED = 288
NUMBER OF LOAD CONDITIONS = 1l

FORMATION OF BLOCK IN STIFFNESS MATRIX

BLOCK NUMBER = 10F 1
LOWEST EQUATION NUMBER = 1
HIGHEST EQUATION NUMBER = 288
NUMBER OF TERMS IN BLOCK = 2700
LOWEST COUPLED BLOCK NUMBER = 1

FORM LOAD BLOCK NUMBER 1

PAGE

Z2Z
.000E+00
.000E+00
.000E+00

ZZ
.000E+00
.000E+00
.000E+00
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SAPS80 V85.02
* % *k % * k * k k k k *k % *k Kk *k %k Kk Kk *k *k *k * *k *x % Kk *k *k *k * *
I JOINT DISPLACEMENTS * Kk ok ok
k k% %k k *k % %k %k k %k Kk Kk Kk k k Kk % k k %k % % *x k *k * % % % % %k *
LOAD CONDITION 1 - DISPLACEMENTS "U" AND ROTATIONS "R"
JOINT U(X) U(Y) U(2) R(X) R(Y) R(2Z)
1 .4911E-02 .4760E-02 .2325E-02 .2402E-03 -.1582E-03 -.5946E-03
2 .4911E-02 .5116E-02 .2230E-02 .2336E-03 -.1587E-03 —-.5916E-03
3 .4793E-02 .5470E-02 .2088E-02 .2268E-03 -.1600E-03 —-.5881E-03
4 .4559E-02 .5821E-02 .1902E-02 .2199E-03 -.1618E-03 -.5835E-03
5 .4094E-02 .5938E-02 .1696E-02 .2152E-03 -.1608E-03 —-.5781E-03
6 .3634E-02 .6053E-02 .1494E-02 .2097E-03 -.1596E-03 —-.5726E-03
7 .3178E-02 .6167E-02 .1297E-02 .2032E-03 -.1581E-03 -.5671E-03
8 .2614E-02 .6336E-02 .1047E-02 .2029E-03 -.1552E-03 -.5609E-03
9 .2056E-02 .6503E-02 .7959E-03 .2076E-03 -.1537E-03 —-.5561E-03
10 .1502E-02 .6780E-02 .5076E-03 .2165E~03 -.1514E-03 -.5525E-03
11 .4911E-02 .4283E-02 .2451E-02 .2491E-03 -.1567E-03 —-.5980E-03
12 .4911E-02 .3923E-02 .2544E-02 .2557E-03 —-.1551E-03 -.6001E-03
13 .4791E-02 .3563E-02 .2585E-02 .2614E-03 -.1538E-03 —-.6018E-03
14 .4550E-02 .3201E-02 .2571E-02 .2664E-03 -.1517E-03 -.6032E-03
15 .4067E~02 .3081E-02 .2386E-02 .2699E-03 -.1432E-03 =.6043E-03
16 .3583E-02 .2960E-02 .2197E-02 .2743E-03 -.1346E-03 -.6052E-03
17 .3099E-02 .2838E-02 .2001E-02 .2797E-03 -.1257E-03 -.6056E-03
18 .2493E-02 .2657E-02 .1754E-02 .2877E-03 -.1149E-03 —-.6057E-03
19 .1888E-02 .2475E-02 .1494E-02 .2971E-03 -.1037E-03 -.6052E-03
20 .1283E-02 .2173E-02 .1242E-02 .3069E-03 -.9617E-04 —-.6044E-03
21 .9503E-03 .7056E-02 .2115E-03 .2254E-03 -.1491E-03 -.5502E-03
22 .6788E-03 .1871E-02 .9782E-03 .3129E-03 -.9058E~04 —-.6040E-03
23 .7382E-03 .7024E-02 .1323E-03 .2288E-03 -.1496E-03 -.5494E-03
24 .4829E-03 .1623E-02 .9132E-03 .3150E-03 -.8906E-04 —.6039E-03
25 .5260E-03 .6992E-02 .5237E-04 .2311E-03 -.1499E-03 -.5489E-03
26 .2877E-03 .1374E-02 .8474E-03 .3166E-03 -.8797E-04 -.6038E-03
27 .3138E-03 .6958E-02 —-.2809E-04 .2325E-03 -.1501E-03 -.5486E-03
28 .9295E-04 .1125E-02 .7813E-03 .3175E-03 -.8731E-04 -.6038E-03
29 .1016E-03 .6924E-02 -.1088E-03 .2330E-03 -.1502E-03 -.5485E-03
30 -.1016E-03 .8760E-03 .7149E-03 .3178E-03 -.8710E-04 -.6038E-03
31 .4753E-02 .4520E-02 .2325E-02 .2402E-03 -.1582E-03 -.5946E-03
32 .4753E-02 .4882E-02 .2230E-02 .2336E-03 -.1587E-03 -.5916E-03
33 .4633E-02 .5243E-02 .2088E-02 .2268E-03 -.1600E-03 -.5881E-03
34 .4397E-02 .5601E-02 .1902E-02 .2199E-03 -.1618E-03 -.5835E-03
35 .3934E-02 .5722E-02 .1696E-02 .2152E-03 -.1608E-03 ~.5781E-03
36 .3475E-02 .5843E-02 .1494E-02 .2097E-03 -.1596E-03 —~.5726E~03
37 .3020E-02 .5965E-02 .1296E-02 .2007E-03 -.1581E-03 -.5671E-03
38 .2459E-02 .6133E-02 .1047E-02 .2029E-03 -.1552E-03 -.5609E-03
39 .4911E-02 .4641E-02 .2356E-02 .2424E-03 -.1579E-03 -.5955E-03
40 .4911E-02 .4402E-02 .2419E-02 .2469E-03 -.1572E-03 -.5972E-03
41 .4755E-02 .4034E-02 .2451E-02 .2491E-03 -.1567E-03 -.5980E-03
42 .4756E-02 .3668E-02 .2544E-02 .2557E-03 -.1551E-03 —-.6001E-03
43 .4637E-02 .3301E-02 .2585E-02 .2614E-03 -.1538E-03 -.6018E-03
44 .4398E-02 .2935E-02 .2571E-02 .2664E-03 -.1517E-03 -.6032E-03
45 .3924E-02 .2811E-02 .2386E-02 .2699E-03 -.1432E-03 ~-.6043E-03
46 .3449E-02 .2685E-02 .2197E-02 .2743E-03 -.1346E-03 -.6052E-03
47 .2973E-02 .2559E-02 .2001E-02 .2797E-03 -.1257E-03 -.6056E-03
48 .2378E-02 .2369E-02 .1754E-02 .2877E-03 -.1149E-03 -.6057E-03
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R.C.DE PIM. CONTACTO 37. SEGUNDO ORDEN . (ARCHIVO PIM372) PAGE

REACTIONS AND APPLIED FORCES

LOAD CONDITION 1 - FORCES "F" AND MOMENTS "M%

JOINT F(X) F(Y) F(2) M(X) M(Y) M(Z)
1 .0000 .0000 .0000 .0000 .0000 .0000
2 .0000 .0000 .0000 .0000 .0000 .0000
3 .0000 .0000 .0000 .0000 .0000 .0000
4 .0000 .0000 .0000 .0000 .0000 .0000
5 .0000 .0000 .0000 .0000 . 0000 .0000
6 .0000 .0000 .0000 .0000 .0000 .0000
7 .0000 .0000 .0000 .0000 .0000 .0000
8 .0000 .0000 .0000 .0000 .0000 .0000
9 1.5000 -1.5000 10.0000 .0000 .0000 .0000

10 .0000 .0000 .0000 .0000 .0000 .0000
11 .0000 .0000 .0000 .0000 .0000 .0000
12 .0000 .0000 .0000 .0000 .0000 .0000
13 .0000 .0000 .0000 .0000 .0000 .0000
14 .0000 .0000 .0000 .0000 .0000 .0000
15 .0000 .0000 .0000 .0000 .0000 .0000
16 .0000 .0000 .0000 .0000 .0000 .0000
17 .0000 .0000 .0000 .0000 .0000 .0000
18 .0000 .0000 .0000 .0000 .0000 .0000
19 -1.5000 -1.5000 10.0000 .0000 .0000 .0000
20 .0000 .0000 .0000 .0000 .0000 .0000
21 .0000 .0000 .0000 .0000 .0000 .0000
22 .0000 .0000 .0000 .0000 .0000 .0000
23 .0000 .0000 .0000 .0000 .0000 .0000
24 .0000 .0000 .0000 .0000 .0000 .0000
25 .0000 .0000 .0000 .0000 .0000 .0000
26 .0000 .0000 .0000 .0000 .0000 .0000
27 .0000 .0000 .0000 .0000 .0000 .0000
28 .0000 .0000 .0000 .0000 .0000 .0000
29 -1.0159 -6.9240 .1088 .0000 .0000 .0000
30 1.0159 -.8760 -7.1488 .0000 .0000 .0000
31 .0000 .0000 .0000 .0000 .0000 .0000
32 .0000 .0000 .0000 .0000 .0000 .0000
33 .0000 .0000 .0000 .0000 .0000 .0000
34 .0000 .0000 .0000 .0000 .0000 .0000
35 .0000 .0000 .0000 .0000 .0000 .0000
36 .0000 .0000 .0000 .0000 .0000 .0000
37 .0000 10.8000 =-12.9600 .0000 .0000 .0000
38 .0000 .0000 .0000 .0000 .0000 .0000
39 .0000 .0000 .0000 .0000 .0000 .0000
40 .0000 .0000 .0000 .0000 .0000 .0000
41 .0000 .0000 .0000 .0000 .0000 .0000
42 .0000 .0000 .0000 .0000 .0000 .0000
43 .0000 .0000 .0000 .0000 .0000 .0000
44 .0000 .0000 .0000 .0000 .0000 .0000
45 .0000 .0000 .0000 .0000 .0000 .0000
46 .0000 .0000 .0000 .0000 .0000 .0000
47 .0000 .0000 .0000 .0000 .0000 .0000
48 .0000 .0000 .0000 .0000 .0000 .0000

TOTAL .3186E-10 —.1630E-09 -.3038E-09 .1427E-09 .4127E-09 -.1003E-08
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ARCHIVO T342. Sequndo orden.

Todos los célculos en la pieza 34, son de segundo
orden, pues ya se ha determinado en los cédlculos para

la pieza 37, cuales son los Springs correspondientes.

Por tanto las cargas de todos estos archivos son las

mismas que el segundo orden en 37, pero referidas a 34.

109

S rowiad

i
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TRABAJO. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO T342) PAGE
JOINT # X Y Z
1 -.400 8.000 .000
2 ~-1.000 8.000 .000
3 ~1.600 7.800 .000
4 -2.200 7.400 .000
5 ~2.400 6.600 .000
6 ~2.600 5.800 .000
7 -2.800 5.000 .000
8 -3.100 4.000 .000
9 -3.400 3.000 .000
10 ~3.900 2.000 .000
11 .400 8.000 .000
12 1.000 8.000 .000
13 1.600 7.800 .000
14 2.200 7.400 .000
15 2.400 6.600 .000
16 2.600 5.800 .000
17 2.800 5.000 .000
18 3.100 4.000 .000
19 3.400 3.000 .000
20 3.900 2.000 .000
21 ~4.400 1.000 .000
22 4.400 1.000 .000
23 -4.550 .750 .500
24 4.550 .750 .500
25 ~-4.700 .500 1.000
26 4,700 .500 1.000
27 ~4.850 .250 1.500
28 4.850 .250 1.500
29 -5.000 .000 2.000
30 5.000 .000 2.000
31 ~-.400 8.000 1.000
32 ~1.000 8.000 1.000
33 ~1.600 7.800 1.000
34 ~2.200 7.400 1.000
35 -2.400 6.600 1.000
36 -2.600 5.800 1.000
37 -2.800 5.000 1.000
38 -3.100 4.000 1.000
39 -.200 8.000 .000
40 .200 8.000 .000
41 .400 8.000 1.000
42 1.000 8.000 1.000
43 1.600 7.800 1.000
44 2.200 7.400 1.000
45 2.400 6.600 1.000
46 2.600 5.800 1.000
47 2.800 5.000 1.000
48 3.100 4.000 1.000
TRABAJO. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO T342)
SYSTEM
N=48 1=1
JOINT
1 X=-0.4 = 8.0 Z= 0.0
2 X=-1.0 = 8.0 = 0.0
3 =-1.6 = 7.8 = 0.0
4 X=-2.2 = 7.4 = 0.0
5 X==2.4 = 6.6 = 0.0
6 X=-2.6 = 5.8 = 0.0
7 X=-2.8 = 5.0 = 0.0
8 ==3.1 = 4.0 = 0.0
9 X=-3.4 = 3.0 = 0.0
10 X=-3.9 = 2.0 = 0.0
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14 = 2.2 Y= 7.4 7= 0
15 = 2.4 = 6.6 = 0
16 = 2.6 = 5.8 2= 0
17 = 2.8 = 5.0 =0
19 = 3.4 = 3 =0
20 = 3.9 = 2 =0
21 =-4.4 = 1 =0
22 = 4.4 =1 =0
23 ==-4.55 = 0.75 = 0.5
24 = 4.55 = 0.75 = 0.5
25 =-4.7 = 0.5 =1
26 = 4,7 = 0.5 = ]
27 =-4.85 = 0.25 = 1.5
28 = 4.85 = 0.25 =1.5
29 X=-5.0 = 0 = 2 : CONDILO IZQUIERDO
30 =5 =0 = 2 : CONDILO DERECHO
31 X=-0.4 =8 =1
33 X=-1.6 = 7.8 =1
34 X=-2.2 = 7.4 =1
35 X=-2.4 = 6.6 =1
36 ==2.6 = 5.8 =1
37 =-2.8 =5 =1
38 X=-3.1 = 4 =1
39 X==0.2 = 8 = 0
41 = 0.4 = 8 = 1
42 = 1 = 8 = 1
43 = 1.6 = 7.8 =1
44 = 2.2 = 7.4 =1
45 = 2.4 = 6.6 = ]
46 = 2.6 = 5.8 =1
47 = 2.8 = 5.0 =1
48 = 3.1 = 4.0 =1
SPRINGS
29 K=1000,10000,10000,0,0,0 : APOYO ELASTICO (CONDILO IZQUIERDO)
30 K=10000,1000,10000,0,0,0 : APOYO ELASTICO (CONDILO DERECHO)
34 K=0,0,10000,0,0,0 : PIEZA DENTAL 34 COACCIONADA VERTICALMENTE
FRAME
NM=2
1 A=1.0 J=. I=0.1,0.1 E=21000000 : PIEZAS DENTARIAS
2 A=3.0 =,1 1=0.1,0.1 E=21000000 : ESTRUCTURA OSEA
i, 1, 31 M=1 LP=3,0 : PIEZAS DENTARIAS
2, 2, 32
3! 3' 33
4, 4, 34
5, 5, 35
6, 6, 36
7, 7, 37
8, 8, 38
9, 11, 41
10,12, 42
11,13, 43
12,14, 44
13115, 45
14,16, 46
i5.17, 47
6
17:53: gg =2 : ESTRUCTURA OSEA
18,28, 26
19, 26, 24
20, 24, 22
21, 22, 20

22, 20, 19
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14
13
12

40
39

(&)]
-
POONOATdWN

LOADS
9 L=1
19 L=1
34 L=1
PLOT
VP=15,29

TRABAJO.
SAP80O V84

*

* % *
* & %
* % *
* * %

*

TOTAL
TOTAL

PRELI

32
33
34
35
36
37
38
41
42
43
44
45
46

NUMBER OF JOINTS
NUMBER OF LOAD CONDITIONS
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LP=2,0

F= 1.50,
F= -1.50,
F=-10.80,

-1.50,
-1.50,
o,

10, 0, O,
10, 0, O,
o, 0, O,

VH=11, 22

CONTACTO 34. SEGUNDO ORDEN .

.04

*

*

* g *
0 %
* 0 ¥
* O *
* O *
% i %
*
* U0 *
* D ¥
* I %
*
* H *
* 2 %

*

*

Lo
>

= ®

MINARY SCAN OF

[=N el o]

VECTOR DE FUERZA (LADO IZQUIERDO
VECTOR DE FUERZA (LADO DERECHO)
ACCION TRANSVERSAL (TRABAJO)

(ARCHIVO T342)

* o %

* C *

FRAME

*H %
*

*
*» O %
* P *
* F %
*® D *
* %
* * %
* % %
* ¥ %
* % %

DATA

E=21000000
E=21000000



18,28,

19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29,
30,
31,
32,
33,
34,
35,
36,
37,
3s,
39,
40,
41,
42,
43,
44,
45,
46,
47,

EQUILIBRIUM
( ONE EQUATION FOR EACH UNKNOWN DISPLACEMENT )

26,
24,
22,
20,
19,
18,
17,
16,
15,
14,
13,
12,
11,
40,
39,

26

24
22
20
19
18
17
16
15
14
i3
12
11
40
39
1

HOOJOO WD

0

21
23
25
27
29

JOINT # U(X)

157
169
181
193
205
217
229
241
247
253
133
121
109
97
85
73
61
49
37
31
259
25
265
19
271
13
277
7
283
1
151

U(Y)
158
170
182
194
206
218
230
242
248
254
134
122

EQUATION

U(z)
159
171
183
195
207
219
231
243
249
255
135
123
111

99
87
75
63
51
39
33
261
27
267
21
273
15
279
9
285
3
153

~ 226 -

LP=2,0

R(X)
160
172
184
196
208
220
232
244
250
256
136
124
112
100

88
76
64
52
40
34
262
28
268
22
274
16
280
10
286
4
154

R(Y)
161
173
185
197
209
221
233
245
251
257
137
125
113
101

89
77
65
53
41
35
263
29
269
23
275
17
281
11
287
5
155

NUMBERS

R(2)
162
174
186
198
210
222
234
246
252
258
138
126
114
102

90
78
66
54
42
36
264
30
270
24
276
18
282
12
288
6
156

7oy

g

B



204
216
228
240
150
144
132
120
108
96
84
72
60
48

215
227
239
149
143
131
119
107
95
83
71
59
47

201 202~ 23%5
213 214
225 226
237 238
147 148
141 142
129 130
117 118
105 106
93 94
81 82
69 70
57 58
45 46
DATA

200
212
224
236
146
140
128
116
104
92
80
68
56
44
JOINT

199
211
223
235
145
139
127
115
103
91
79
67
55
43

35
36
37
38
39
40
41
42
43
44
45
46
47
48
INPUT

COO0OO0O0O0O0O0OO0OO0O0O0OO w0 0 n

. ¢ L ]
CO0O0O000O0O000000O0OLOOCLOCOOCOAAHHHANNHMHHAMNAHNOOHHMHM - ~

L A I R R e R N N N
NNNNNNNNNNNNNNNNNNNNNNNNNNSNNNNSNNNNNNNNNNNNDNNNNNN

0 1 10
COWVILVWHNOOOOOOWLWWO [ BT NTe Mo I 2] O < \O
. .

L I ¢« e o e o
OV TFTONDORTVONIOANAAOOCOO0OO0OO0OO0OOVONNIVINI < DD OINDL <

R TR LN L 0 LN 1l
R A A O U )

W< WOWOO O

w0y 10 n
L] . L] . . . . . L] . . . . . . . L] L] . . L) . . L] . . . L] . . . . . . . ]
[} [} | N S T T N I I |
0000 B 0w w0 un
DD 24 D4 D4 34 43X B4 D4 DX X X X X X 2 B4 B4 B4 B4 DX DX X K X X D D 26 B4 B4 5K X K b X o6 36 ¢ o ¢ ok e ok ke L
OCr NMIPNNUOUNOAOANMNMIOONOANAO AN IN O



JOINT

48

X
-.400
-1.000
=-1.600
-2.200
-2.400
-2.600
-2.800
=-3.100
-3.400
=3.900
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100
3.400
3.900
-4.400
4.400
-4.550
4.550
-4.700
4.700
-4.850
4.850
-5.000
5.000
-.400
-1.000
-1.600
-2.200
-2.400
~-2.600
-2.800
-3.100
-.200
.200
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100

TRABAJO. CONTACTO 34.

SAP80 V85.02

¥ X *

* %
** ECHO
* %

NUMBER OF MEMBER PROPERTIES
NUMBER OF DIFF. LOAD PATTERNS

OF
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Y
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
1.000
1.000

.750
.750
.500
.500
.250
.250
.000
.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
8.000
8.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000

SEGUNDO ORDEN .

MEMBER PROPERTY NUMBER -=~==---
AXIAL AREA, A ————-==-—=c——=--
TORSIONAL MOMENT OF INERTIA, J
MOMENT OF INERTIA, I33

* Kk Kk %k k k *k k Kk *k k * *k k k * *k * * % *

FRAME
* k k Kk Kk k Kk Kk k k k k k k Kk k Kk *k Kk k Kk k * * * %

INPUT

Z
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.500
.500

1.000
1.000
1.500
1.500
2.000
2.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
.000
.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
(ARCHIVO T342)

2
0
1 SYMBOL= 1
1.000
.100
.100

* k k Kk %
DATA

vy

,6;.-
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MEMBER PROPERTY NUMBER =-——==—e = 2 SYMBOL= 2
AXIAL AREA, A ~———=e——wcmceaco = 3.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 ——we-- = .100
MOMENT OF INERTIA, I22 ====e- = .100
MODULUS OF ELASTICITY, E =--—~—- =  21000000.000
SHEAR MODULUS, G =———=me—eeae- = 8076923.373 (USED FOR TOR & SHEAR)
EL. I J Pl P2 MAT EI EJ RZ RELEASES MI MJ LOAD # / PATTERN
1
1 1 31 3 o] 1 .0 .0 .00 000000 0 0 0
2 2 32 3 0 1 .0 .0 .00 000000 0 0 o}
3 3 33 3 0 1 .0 .0 .00 000000 0 0 o
4 4 34 3 0 1 .0 .0 .00 000000 0 0 0
5 5 35 3 0 1 .0 .0 .00 000000 0 0 0
6 6 36 3 0 1 .0 .0 .00 000000 0 0 0
7 7 37 3 0 1 .0 .0 .00 000000 ) 0 0
8 8 38 3 0 1 .0 .0 .00 000000 0 0 0
9 11 41 3 0 1 .0 .0 .00 000000 0 0 0
10 12 42 3 0 1 .0 .0 .00 000000 o 0 0
11 13 43 3 0 1 .0 .0 .00 000000 0 0 0
12 14 44 3 0 1 .0 .0 .00 000000 0 o} o
13 15 45 3 0 1 .0 .0 .00 000000 0 0 0
14 16 46 3 0 1 .0 .0 .00 000000 0 0 o}
18 17 47 3 0 1 .0 .0 .00 000000 0 o) 0
16 18 48 3 0 1 .0 .0 .00 000000 0 o} 0
17 30 28 3 0 2 .0 .0 .00 000000 0 0 0
18 28 26 3 0 2 .0 .0 .00 000000 0 0 0
19 26 24 3 0 2 .0 .0 .00 000000 0 0 o}
20 24 22 3 0 2 .0 .0 .00 000000 0 ) 0
21 22 20 3 0 2 .0 .0 .00 000000 0 0 0
22 20 19 3 0 2 .0 .0 .00 000000 0 o 0
23 19 18 3 0 2 .0 .0 .00 000000 0 0 4]
24 18 17 3 0 2 .0 .0 .00 000000 0 0 0
25 17 16 3 0 2 .0 .0 .00 000000 0 o] 0
26 16 15 3 o} 2 .0 .0 .00 000000 0 0 0
27 15 14 3 0 2 .0 .0 .00 000000 0 0 o
28 14 13 3 0 2 .0 .0 .00 000000 0 0 0
29 13 12 3 0 2 .0 .0 .00 000000 0 0 0
30 12 11 2 0 2 .0 .0 .00 000000 0 0 )
31 11 40 2 0 2 .0 .0 .00 000000 0 0 0
32 40 39 2 0 2 .0 .0 .00 000000 0 0 0
33 39 1 2 o) 2 .0 .0 .00 000000 0 0 0
34 1 2 2 0 2 .0 .0 .00 000000 o] 0 0
35 2 3 2 0 2 .0 .0 .00 000000 0 4] 0
36 3 4 2 0 2 .0 .0 .00 000000 0 0 o
37 4 5 2 1] 2 .0 .0 .00 000000 0 0 0
38 5 6 2 o 2 .0 .0 .00 000000 0 0 0
39 6 7 2 0 2 .0 .0 .00 000000 0 0 0
40 7 8 2 0 2 .0 .0 .00 000000 0 0 )
41 8 9 2 0o 2 .0 .0 .00 000000 O O 0
42 9 10 2 0 2 .0 .0 .00 000000 0 0 0
43 10 21 2 0 2 .0 .0 .00 000000 0 0 0
44 21 23 2 0 2 .0 .0 .00 000000 0 0 0
45 23 25 2 0 2 .0 .0 .00 000000 0 1] 0
46 25 27 2 0 2 .0 .0 .00 000000 0 0 0
47 27 29 2 0 2 .0 .0 .00 000000 0 ) 0
TOTAL WEIGHT OF MATERIALS= .000000
TOTAL MASS OF SYSTEM = .000000

TRABAJO. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO T342)

SAP80 V85.02
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JOINT LOADS AND DISPLACEMENTS
NODE L# F/U X~DIR Y~DIR Z-DIR XX YY
9 1 F -150E+01 -.150E+01 .100E+02 .000E+00 .00O0E+00
19 1 F -.150E+01 -.150E+01 .100E+02 .000E+00 .0O0OE+00
34 1 F -.108E+02 .0OOE+00 .000E+00 .00OE+00 .OO0O0E+00
SPRING AND MASS DATA
JOINT K/M X-DIR Y-DIR Z-DIR XX YY
29 K  .100E+04 .100E+05 .100E+05 .000E+00 .OO0OE+00
30 K  .100E+05 .100E+04 .100E+05 .000E+00 .00OE+00
34 K  .000E+00 .000E+00 .100E+05 .000E+00 .OOOE+00
EVALUATION OF PROFILE OF STIFFNESS MATRIX
NUMBER OF EQUATIONS TO BE FORMED = 288
NUMBER OF EQUATIONS TO BE REDUCED = 288
NUMBER OF LOAD CONDITIONS = 1
FORMATION OF BLOCK IN STIFFNESS MATRIX
BLOCK NUMBER = 1 0F 1
LOWEST EQUATION NUMBER = 1
HIGHEST EQUATION NUMBER = 288
NUMBER OF TERMS IN BLOCK = 2700
LOWEST COUPLED BLOCK NUMBER = 1
FORM LOAD BLOCK NUMBER 1
TRABAJO. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO T342)
SAP80 V85.02
* % k k k %k k * k * *k Kk *x % *k *k *k *k Kk *k *k *k * Kk *k *k % *k %k %k *x &
* k& % JOINT DISPLACEMENTS * Kk k%
k k Kk k Kk K Kk *x k Kk * Kk Kk * Kk *k Kk Kk Kk *k k *x *k k *k *k *k k *k *k %k %
LOAD CONDITION 1 - DISPLACEMENTS "U" AND ROTATIONS "R"
JOINT U(X) U(Y) u(z) R(X) R(Y)
1 -.7697E-02 .2334E-02 .1019E-02 .1460E-04 -.1569E-03
2 -.7697E-02 .1877E-02 .9233E-03 .1225E-05 -.1613E-03
3 -.7546E-02 .1424E-02 .8255E-03 -.1419E-04 -.1687E-03
4 =-.7244E-02 .9717E-03 .7301E-03 -.3109E-04 -.1796E~03
5 =-.6643E-02 .8215E-03 .7220E-03 -.3897E-04 -.1826E-03
6 -.6042E-02 .6714E-03 .7190E-03 -.4554E-04 -.1860E-03
7 -.5443E-02 .5218E-03 .7201E-03 -.5079E-04 -.1898E-03
8 -.4697E-02 .2982E-03 .7158E-03 -.5584E-04 -.1953E~03
9 -.3955E-02 .7562E-04 .7138E-03 -.5882E-04 -.2014E-~03
10 -.3217E-02 -.2933E-03 .6723E-03 -.6312E-04 -.2072E-03
11 -.7697E-02 .2948E-02 .1142E-02 .3242E-04 -.1502E~03
12 -.7697E-02 .3414E-02 .1230E-02 .4579E-04 -.1445E~03
13 -.7539E-02 .3886E-02 .1305E~02 .5611E-04 -.1396E~03
14 -.7220E-02 .4365E-02 .1363E-02 .6406E-04 -.1324E-03
15 -.6572E-02 .4527E-02 .1334E-02 .6947E-04 -.1110E-03
16 -.5913E-02 .4691E-02 .1296E-02 .7585E-04 -.8950E-04
- .8322E-04 -.6770E~04
17 -.5244E-02 .4858E-~02 .1248E-02
- ; -02 .9362E-04 -.4109E-04
18  -.4398E-02 .5112E-02 .1176E PPSEIP
19 -.3542E-02 .5369E-02 .1085E-02 .1056E-03 -.1
- .1177E-03 .7927E~05
20 -,2677E~02 .5801E-02 .9741E-03
-03 -.7053E-04 -.2114E-03
21  -.2482E-02 -.6606E-03 .6342E-03 -. 0 I o
22 -.1808E-02 .6235E-02 .8428E-03 .1262E-03 .

YA/
.000E+00
.000E+GO
.000E+00

VA4
.000E+00
.0C0E+00
.000E+00

e

»

<N

R(Z)
.7636E-03
.7584E-03
.7545E-03
.7524E-03
.7514E-03
.7497E~03
.7476E-03
.7442E-03
.7402E-03
.7363E-03
.7727E-03
.7812E-03
.7913E-03 )
.8038E-03
.8176E-03
.8298E-03
.8404E-03
.8517E-03
.8606E~03
.8674E-03
.7337E-03
.8713E-03



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

REACTIONS

-.2249E-02 -.8783E~-03

-.1101E-02
-.2171E-02
-.8629E-03
-.7854E-02
~-.7858E~02
=.7714E-02
-.7426E-02
~.6826E-02
~.6228E-02
-.5633E-02
-.4893E-02
-.7697E~02
~.7697E-02
-.7847E-02
-.7841E-02
-.7679E~02
=.7353E-02
-.6683E~-02
-.6002E-02
-.5312E-02
~.4439E~02

LOAD CONDITION

JOINT

WO Ud»dWNO R

B 1 g e e o
PN WN O

19
20
21
22
23
24
25
26

28
29
30
31
32
33
34
35
36
37

F(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

2.1715

8.6285
.0000
.0000
.0000

-10.8000
.0000
.0000
. 0000

1 - FORCES

+«6429E-02
.9492E-03
.6492E~-02
.2319E-02
.1876E-02
«1438E-02
«1003E-02
.8604E-03
«7170E-03
.5726E-03
.3540E-03
.2487E-02
«2794E-02
«2916E-02
«3369E-02
.3830E-02
.4300E-02
«4457E-02
.4615E-02
+4775E-02
.5018E~-02

F(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

9.4920
~6.4920
.0000
.0000
.0000
.0000
.0000
.0000
.0000

AND

IIFII

- 231 -
.5949E-03
.7279E-03
.5826E-03
.6877E-03
.1019E-02
.9233E-03
.8255E-03
«7297E-03
«7220E-03
.7190E-03
.7201E-03
.7158E-03
.1050E-02
.1111E-02
«1142E~02
.1230E-02
.1305E-02
«1363E-02
«1334E-02
.1296E-02
.1248E-02
.1176E-02

-.7733E-04
-1365E-03
-.7778E-04
.1372E-03
.1460E-04

+«1225E-05
-.1419E-04

-.3109E~-04

-.3897E-04
~.4554E-04
-.5079E-04
-.5584E-04
.1905E~-04
.2797E-04
.3242E-04
.4579E-04
.5611E-04
.6406E-04
.6947E-04
.7585E~-04
.8322E-04
«9362E-04

APPLIED

AND MOMENTS

F(2)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

10.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

10.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-5.8259

-6.8768
.0000
.0000
.0000

-7.2973
.0000
.0000
.0000

"Mll

M(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-.2110E-03

.3908E-04

-.2109E-03

.398B2E-04

-.1569E-03
-.1613E-03
-.1687E-03
-.1821E-03
-.1826E-03
-.1860E-03
-.1898E-03
-.1953E-03
-.1553E-03
-.1519E-03
-.1502E-03
~.1445E-03
-.1396E-03
-.1324E~-03
-.1110E-03
-.8950E-04
-.6770E~-04
-.4109E-04

FORCES

M(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.7319E~03
.8738E~03
.7318E~03
.8739E~03
.7636E~03
.7584E-03
.7545E~03
.7524E~03
«7514E~03
.7497E-03
.7476E~-03
.7442E-03
.7657E~03
.7702E-03
«7727E~03
.7812E~03
.7913E-03
.8038E~03
.8176E~03
.8298E~03
.8404E-03
.8517E~03

M(2)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

"ory

-

NS

v,
s



41 . 0000
42 .0000
43 .0000
44 .0000
45 .0000
46 .0000
47 . 0000
48 . 0000

TOTAL -.8015E-11

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.8321E-10

- 232 -
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.9105E-10

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.1784E-09

.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000

.8685E-10

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.6084E-09

'«?)'J_tz

WNALTEY

‘4'\ *
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08d4E

FILE = A27343
LOAD CONDITION

T ]
N

LAY
D
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08d4dHE

FILE = A:T342

LOAD CONDITION

1
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9, 11, 4
10,12, 4
11,13, 4
12,14, 4
13,15, 4
14,16, 4
15,17, 4
16,18, 4

18,28, 2

POV WND

LOADS

9 L=1
19 I=1
34 L=1

PLOT

1l
2
3
4
5
6
7
8

6
24
22

19
18
17

15
14
13
12
11
40
33

21
23
25
27
29

- 236 -

: ESTRUCTURA OSEA

LP=2,0

1.50, -1.50, 10, 0, 0, O

F=
F= -1.50, -1.50, 10,
F=-21.60, 0, o,

VP=15,29 VH=11,22

SAP80O V84.04

* ¥ ¥
* * *
¥ % ¥
* ¥ %

*

*

% I %

* 0 %

* I

*

*

*O %
*O *
* %
*

%* U *
* %
% g %
%

*

TOTAL NUMBER OF JOINTS
TOTAL NUMBER OF LOAD CONDITIONS

PRELIMINARY SCAN

NM=2

SECTION

PROPERTY

o,
0,

»

R
FR

o\

: VECTOR DE FUERZA (LADO IZQUIERDO
0, 0 : VECTOR DE FUERZA (LADO DERECHO)
0, 0 :ACCION TRANSVERSAL (TRABAJO)

TRABAJO. CONTACTO 34. SEGUNDO ORDEN . MAYOR ANGULO (ARCHIVO T342A)

k %k Kk *k k k *k k * k k Kk Kk k %
INPUT DATA * k k *
* k k Kk Kk k Kk k Kk Kk k Kk *k * *
48

1

OF FRAME DATA

DATA
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FRAME ELEMENT DATA
1, 1, 31 M=1 LP=3,0 :

17,30, 28 N

30, 12, 11 LP=2,0

(%)

[s¢]

-

v

-
POONAU D WN

0
43, 10, 21
44, 21, 23
45, 23, 25
46, 25, 27
47, 27, 29

EQUILIBRIUM EQUATION NUMBERS
( ONE EQUATION FOR EACH UNKNOWN DISPLACEMENT )

JOINT U(X) U(Y) U(Z) R(X) R(Y) R(2)
! §5% isg is% 160 161 162

169 170 171 172 173 174

181 182 183 184 185 186

193 194 195 196 197 198

1l
2
3
4
5 205 206 207 208
6
7
8
9

209 210
217 218 219 220 221 222
229 230 231 232 233 234

241 242 243 244 245 246

247 248 249 250 251 252
10 253 254 255 256 257 258
11 133 134 135 136 137 138
12 121 122 123 124 125 126
13 109 110 111 112 113 114 -

9
N{

ey



17 61 62
18 49 50
19 37 38
20 31 32
21 259 260
22 25 26
23 265 266
24 19 20
25 271 272
26 13 14
27 277 278
28 7 8
29 283 284
30 1 2
31 151 152
.32 163 164
33 175 176
34 187 188
35 199 200
36 211 212
37 223 224
38 235 236
39 145 146
40 139 140
41 127 128
42 115 116
43 103 104
44 91 92
45 79 80
46 67 68
47 55 56
48 43 44

INPUT JOINT

1 X=-0.4

2 ==1.0

3 X=-1.6

4 X==2.2

5 =2, 4

6 ==2.6

7 X=-2.8

8 ==3.1

9 X==3.4

10 X=-3.9

11 = 0.4

12 = 1.0

13 = 1.6

14 = 2.2

15 = 2.4

16 = 2,6

17 = 2.8

18 = 3.1

19 = 3.4

20 = 3,9

21 X=-4.4

22 = 4.4

23 X=-4.55

24 = 4,55

25 X==4.7

26 = 4,7

27 ==4.85

28 X= 4.85

29 ==5,0

30 = 5

31 X==0.4

63 64
51 52
39 40
33 34
261 262
27 28
267 268
21 22
273 274
15 16
279 280
9 10
285 286
3 4
153 154
165 166
177 178
189 190
201 202
213 214
225 226
237 238
147 148
141 142
129 130
117 118
105 106
93 94
81 82
69 70
57 58
45 46
DATA
8.0
8.0
7.8
7.4
6.6
5.8
5.0
4.0
3.0
2.0
8.0
8.0
7.8
7.4
6.6
5.8
5.0
4
=3
2
=1
=1
= 0.75
= 0.75
= 0.5
= 0.5
= 0.25
= 0.25
=0
=0
=8

- 2%_

53

35
263

269
23
275

281
11
287

155
167
179
191
203
215
227
239
149
143
131
119
107

83
71

47

66
54
42
36
264
30
270
24
276
18
282

288

156
168
180
192
204
216
228
240
150
144
132
120
108

96

84

72

60

48

« 8 5 & & & & 2 ¢ ¢ & s e
[=ReReloNeoNoloNoNoNeNeNeNa)

(LY
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POV 0®O 0N,

s 00OV OV
<
it

RATED JOINT
X
-.400
=1.000
=1.600
-2.200
-2.400
-2.600
-2.800
=3.100
=3.400
=3.900
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100
3.400
3.900
-4.400
4.400
-4.550
4.550
-4.700
4.700
-4.850
4.850
-5.000
5.000
-.400
=1.000
-1.600
=2.200
=2.400
-2.600
~-2.800
-3.100
-.200
.200
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100

=239 -

COORDINATES

Y
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
1.000
1.000

.750
.750
.500
.500
.250
.250
.000
.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
8.000
8.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000

PRIWRFRRPHBPBOORMRHKN

Z
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.500
.500
1.000
1.000
1.500
1.500
2.000
2.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

. 000

.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

T T
iof

N

EAw
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**************************

* * Kk *
* ECHO OF FRAME INPUT DATA * % % %
* ok ok ok ok ok ok ok ok ok ok ok ok ok kK k Kk k k ok Kk k k k Kk Kk k %k K

* % %
%* ¥ %

NUMBER OF MEMBER PROPERTIES = 2
NUMBER OF DIFF. LOAD PATTERNS = 0
MEMBER PROPERTY NUMBER ===c—w—w = 1 SYMBOL= 1
AXIAL AREA, A ~=—mecmmwmcmcacwaa = 1.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 ==~—w-c = .100
MOMENT OF INERTIA, I22 —=w——- = .100
MODULUS OF ELASTICITY, E ~~==- = 21000000.000
SHEAR MODULUS, G =—=—w—=—m———— = 8076923.373 (USED FOR TOR & SHEAR)
MEMBER PROPERTY NUMBER ~—===== = 2 SYMBOL= 2
AXTAL AREA, A =—=-—c—wcecacna- = 3.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 -——--—- = .100
MOMENT OF INERTIA, I22 ——~=w==— = .100
MODULUS OF ELASTICITY, E ~———= =  21000000.000
SHEAR MODULUS, G =—m==—=———e—- = 8076923.373 (USED FOR TOR & SHEAR)
EL. I J Pl P2 MAT EI EJ RZ RELEASES MI MJ LOAD # / PATTERN
1
1 1 3 3 0 1 .0 .0 .00 000000 O ) 0
2 2 32 3 ) 1 .0 .0 .00 000000 O ) 0
3 3 33 3 0 1 .0 .0 .00 000000 0 0 0
4 4 34 3 0 1 .0 .0 .00 000000 ) 0 0
5 5 35 3 ) 1 .0 .0 .00 000000 ) 0 0
6 6 36 3 0 1 .0 .0 .00 000000 O 0 0
7 7 37 3 0 1 .0 .0 .00 000000 O 0 0
8 8 38 3 ) 1 .0 .0 .00 000000 0 0 0
9 11 41 3 0 1 .0 .0 .00 000000 0 0 0
10 12 42 3 0 1 .0 .0 .00 000000 0 0 0
11 13 43 3 0 1 .0 .0 .00 000000 0 o) o
12 14 44 3 0 1 .0 .0 .00 000000 O 0 0
13 15 45 3 0 1 .0 .0 .00 000000 0 0 0
14 16 46 3 0 1 .0 .0 .00 000000 O 0 0
15 17 47 3 0 1 .0 .0 .00 000000 0 0 o
16 18 48 3 0 1 .0 .0 .00 000000 0 0 0
17 30 28 3 0 2 .0 .0 .00 000000 0 0 0
18 28 26 3 0o 2 .0 .0 .00 000000 0 0 0
19 26 24 3 0 2 .0 .0 .00 000000 0 0 0
20 24 22 3 0 2 .0 .0 .00 000000 O 0 0
21 22 20 3 0 2 .0 .0 .00 000000 0 0 0
22 20 19 3 0 2 .0 .0 .00 000000 0 o} 0
23 19 18 3 0 2 .0 .0 .00 000000 0 ) 0
24 18 17 3 0 2 .0 .0 .00 000000 0 0 0
25 17 16 3 0 2 .0 .0 .00 000000 0 0 0
26 16 15 3 0 2 .0 .0 .00 000000 0 o 0
27 15 14 3 0 2 .0 .0 .00 000000 O 0 0
28 14 13 3 0 2 .0 .0 .00 000000 O 0 o
29 13 12 3 0 2 .0 .0 .00 000000 0 0 8
30 12 11 2 o0 2 -0 ‘0 .00 000000 O O
0o .00 000000 0 0 0
31 11 40 2 0 2 .0 .
.0 .00 000000 O o 0
32 40 39 2 0 2 .0
0 .00 000000 O 0 0
33 39 1 2 0 2 .0 .
o0 .00 000000 0 0 0
34 1 2 2 0 2 .0 . 0
0 .00 000000 o} 0
-2 3 2 0 2 -9 : 000000 O O 0
36 3 4 2 o0 2 .0 .0 .00
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41 8 9 2 0 2 .0 .0
42 9 10 2 0 2 .0 .0
43 10 21 2 0 2 .0 .0
44 21 23 2 0 2 .0 .0
45 23 25 2 0] 2 .0 .0
46 25 27 2 0 2 .0 .0
47 27 29 2 0 2 .0 .0
TOTAL WEIGHT OF MATERIALS= .000000
TOTAL MASS OF SYSTEM = .000000

TRABAJO. CONTACTO 34.
SAP80 V85.02

* k k k k Kk k k k k k Kk k k k Kk Kk Kk *k *k %k k k *k *k % k *k k * % *
* k ok ok ASSEMBLY OF EQUATIONS * k * &
* k % k % k Kk k Kk %k *k k k k k k *k * Kk k k k x * *k *k *x *k k *k *x *
JOINT LOADS AND DISPLACEMENTS
NODE L# F/U X-DIR Y-DIR Z-DIR XX YY 2z
9 1 F .150E+01 -.150E+01 .100E+02 .O00OE+00 .OOOE+00 .OOOE+00
19 1 F -.150E+01 -.150E+01 .100E+02 .0OOE+00 .O00OE+00 .OOOE+0QO
34 1 F -.216E+02 .000E+00 .O00OE+00 .OOOE+00 .OOOE+00 .OO0OE+00
SPRING AND MASS DATA
JOINT K/M X-DIR Y-DIR Z-DIR XX YY zz
29 K .100E+04 .100E+05 .100E+05 .000E+00 .OO0OE+00 .OOOE+00
30 K .100E+05 .100E+04 .100E+05 ,OO0OE+00 .OOQOE+00 .OOOE+00
34 K .000E+00 .OOOE+00 .100E+05 ,OOOE+00 .0OOE+00 .OOOE+0O
EVALUATION OF PROFILE OF STIFFNESS MATRIX
NUMBER OF EQUATIONS TO BE FORMED = 288
NUMBER OF EQUATIONS TO BE REDUCED = 28?

NUMBER OF LOAD CONDITIONS

SEGUNDO ORDEN .

.00 000000
.00 000000
.00 000000
.00 000000
.00 000000
.00 000000
.00 000000

[eNeReNoNoNoNe]
[=ReNoNoNeNoNa)
[eNeRoRoRoRoNe]

MAYOR ANGULO (ARCHIVO T342A)

FORMATION OF BLOCK IN STIFFNESS MATRIX

BLOCK NUMBER = 1 0F 1

LOWEST EQUATION NUMBER =

HIGHEST EQUATION NUMBER = 288

NUMBER OF TERMS IN BLOCK = 2700

IOWEST COUPLED BLOCK NUMBER = 1

FORM LOAD BLOCK NUMBER 1

TRABAJO. CONTACTO 34. SEGUNDO ORDEN . MAYOR ANGULO (ARCHIVO T3423)

SAP80 Vv85.02

****************************::::

ok ok ok OINT DISPLACEMENTS

* ko ok k K i Xk kK k Kk ko k Kk k K k Kk k ok Kk ok * Kk * k k k *

LOAD CONDITION 1 - DISPLACEMENTS G?;)AND ROTQ?;?NS uRn R(¥) R(2)

JOIN U(Y
1 ! -.0122§% .oos§3; .001119 .000016 -.gggg;g .ggiggg
2 -.016460 .004358 .000990 -.000003 :.000231 .001620
3 -.016135 .003383 .000859 -.000026 .000248 .001614
4 ~.015489 .002413 .000730 -.000051 -. .

3,

N

WL



REACTIONS

-.008441
-.006857
-.016460
-.016460
-.016121
~.015435
-.014039
~.012622
-.011186
-.009368
-.007531
-.005678
-.005280
-.003816
-.005027
-.003301
-.004773
.002781
.004520
.002258
.004267
.001733
.016671
.016679
.016366
.015741
.014450
.013167
.011888
-.010295
.016460
.016460
-.016659
.016650
.016303
.015604
.014174
~.012722
-.011251
-.009391

.000493
~-.000299
. 006660
.007663
.008677
. 009707
. 010055
.010409
.010768
.011313
.011864
.012790
-.001087
.013720
-.001256
.013915
-.001422
.014107
-.001586
.014296
-.001748
-014484
.005323
.004361
.003409
.002464
.002153
.001842
.001530
.001062
.005668
.006328
.006619
.007603
.008604
.009623
. 009965
.010311
.010660
.011191

A N

=~ 242 -

000764
.000736
.001283
. 001400
.001499
.001572
.001533
.001481
.001415
.001314
.001185
.001020
.000718
.000822
. 000709
.000765
.000702
. 000705
.000696
.000643
.000691
.000580
.001119
. 000990
.000859
.000730
.000725
.000728
.000738
.000747
.001161
.001243
.001283
.001400
.001499
.001572
.001533
.001481
.001415
.001314

-.000102
-.000115
.000041
.000060
.000074
.000084
.000090
.000099
.000108
.000121
.000137
.000153
-.000131
.000166
-.000138
.000174
-.000142
.000180
-.000145
.000184
-.000146
.000185
. 000016
-.000003
-.000026
-.000051
-.000062
~.000072
-.000082
-.000092
.000022
.000035
.000041
.000060
.000074
.000084
. 000090
. 0000389
.000108
.000121

APPLIED

LOAD CONDITION 1 - FORCES "F" AND MOMENTS "M"

(&
o]
(=)
=z
=]

VEONOU D WM

F(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

F(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-1.5000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000

F(Z)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

10.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

M(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-.000270
=-.000277
~-.000199
-.000190
-.000182
-.000169
-.000135
-.000100
-.000065
-.000022

.000021

.000058
-.000282

.000093
-.000281

.000102
-.000280

.000109
-.000280

.000113
-.000280

.000114
-.000211
-.000218
-.000231
.000254
.000252
-.000255
.000258
.000264
.000208
.000202
.000199
.000190
.000182
.000169
.000135
.000100
-.000065
-.000022

FORCES

M(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.001587
.001580
.001662
.001681
.001702
.001729
.001758
.001784
.001806
.001828
.001845
.001858
.001576
.001865
.001574
.001867
.001573
.001869
.001572
.001870
.001572
.001870
.001642
.001629
.001620
.001614
.001610
.001606
.001601
.001594
.001646
.001656
.001662
.001681
.001702
.001729
.001758
.001784
.001806
.001828

M(2)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

]

Wy

AR

N



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

TOTAL

.0000
.0000
.0000
.0000
.0000
.0000
4.2670
17.3330
.0000
.0000
.0000
=21.6000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.5396E-09

.0000 ~.86%¢

. 0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
17.4840 -6.9059
-14.4840 -5.7968
.0000 .0000
.0000 .0000
.0000 .0000
.0000 =7.2973
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000

.3124E-08 -.1171E-09

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.1581E-09

.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.8359E~-10

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.1516E-08

L

BN

lﬁ.' 3

i
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FILE = A4:=T3424

LOAD CONODITION




= 245 -

L
D
T
Do
D

FILE = A:=T3424

LOoAD COMODITION °
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. (ARCHIVO N342)

SEGUNDO ORDEN

CONTACTO 34.

=1

NO TRABAJO.
SYSTEM
N=48

JOINT

re
sf
S

o}
Q
0 O
23]
5 &
ol
N )
HAQ
=
[aa]
z 2
o0
(OR)

CO0O0O0O0OO0DO0OO0OOOO0O 0w [TelNTs]

4 6 o & o » » e & s 2 ¢

L 2 L
QOO0 O0O00O0O00VOO0O0VOO0O0O0O0OOOOOAAMHMNNHHMMMMMMAAOO et reled i e

LI T T I I R (N
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNMNNNNNNNNDNNNNN

n v 0w
CONVLYWHDOOODOOOWYWWO (SN B RN Ny W <X\ o

@ ¢ & ¢ @ 4 e s s s e & o 4 0 s o ¢ o o v o e « v e e

DOV LOINOITNTDVDNNNITONNAHOOCOOOOOOWORNVINW FWOWWWWINM™WIL LW <

LN N JOO O T O T T T I I I
SUPA D D4 DA D D D Dt D DA D D D D D D D D D D D D D D D DD D D D D D D D D D D D S D D D D D D D D

Frraaaeipcddddddnnagdiirdgdingaddddiigosaddaddd
LR O O O O (O O A T !
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX%A“MWMVMVFV._A
OrNMIVOUNOOANOANMIIOVONONO AN LPNVONONOHANMT O D
AN OEOAH A AT A A A A NANANNNNNNNNOOOOOMMOM O P o

PIEZAS DENTARIAS
ESTRUCTURA OSEA

-
H
.
-

E=21000000
E=21000000

APOYO ELASTICO (CONDILO IZQUIERDO)
PTIEZAS DENTARIAS

APOYO ELASTICO (CONDILO DERECHO)
DENTAL 34 COACCIONADA VERTICALMENTE

.
.
-
.

PIEZA

10000,0,0,0

K=10000,1000,10000,0,0,0
K=0,0,10000,0,0,0

K=1000,10000,



8, 8, 38
9, 11, 4
10,12, 4
11,13, 4
12,14, 4
13,15, 4
14,16, 4
15,17, 4
16,18, 4
17,30, 2
18,28, 2
19, 26,
20, 24,
21, 22,
22, 20,
23, 19,
24, 18,
25, 17,
26, 16,
27, 15,
28, 14,
29, 13,
30, 12,
31, 11,
32, 40,
33, 39,
34, 1,
35, 2,
36, 3,
37, 4,
38, 5
39, 6
40, 7
41, 8
42, 9
43, 10,
a4, 21,
45, 23,
46, 25,
47, 27,

-~
OO WN

LOADS
S I=1
19 1=1
34 1=1
PLOT
VP=15, 29

1
2
3
4
5
6
7
8
8
6
24
22
20
19
18
17
16
15
14
13
12
11
40
39
1l

21
23
25
27
29

F=
F=
F=

=2

~- 247 -

: ESTRUCTURA OSEA

LP=2,0

1.50, -1.50, 10,

-1.50, -1.50, 10,

1

0.80, o, O,

VH=11, 22

0,
0,
0,

0, O
0, 0
0, 0

NO TRABAJO. CONTACTO 34. SEGUNDO ORDEN .
SAP80 V84.04

* ¥ *
* ¥ *
* ¥ %
¥ ¥ %

*

*

* o %

* 0O *

* 0 %

*

*

* O %
* O *
* 1 %
*

* 0 %
* D %
* g %
*

*

TOTAL NUMBER OF JOINTS
TOTAL NUMBER OF LOAD CONDITIONS

PRELIMINARY SCAN

NM=2

SECTION

PROPERTY

*

* H %
* 2 %
* %
*» G *

=

OF F

DATA

VECTOR DE FUERZA (LADO IZQUIERDO
VECTOR DE FUERZA (LADO DERECHO)
:ACCION TRANSVERSAL (NO TRABAJO)

(ARCHIVO N342)

* H3 *
* %
* O %
* 3 %
*H %
* D *
* %
* % %
* % %
* % %
* % %

RAME DATA
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FRAME ELEMENT DATA
1, 1, 31 M=1 LP=3,0 :
2, 2, 32
3, 3, 33
4, 4, 34
5, 5, 35
6, 6, 36
7, 7, 37
8, 8, 38
9, 11, 41
10,12, 42
11,13, 43

30, 12, 11 LP=2,0

HO®NAU & WN

L
oW
A T 1
N =
= O
- ™
NNO
R

o
[o,}
N
5]
[\SIE S )
LS 6

EQUILIBRIUM EQUATION NU ¥ BERS
( ONE EQUATION FOR EACH UNKNOWN DISPLACEMENT )

JOINT # U(X) U(Y) U(Z) R(X) R(Y) R(Z)
1 157 158 159 160 161 162
2 169 170 171 172 173 174
3 181 182 183 184 185 186
4 193 194 195 196 197 198
5 205 206 207 208 209 210
6 217 218 219 220 221 222
7
8
9

229 230 231 232 233 234

241 242 243 244 245 246

247 248 249 250 251 252
10 253 254 255 256 257 258
11 133 134 135 136 137 132
12 121 122 123 124 125 154
13 109 110 111 112 113 1



17 61 62
18 49 50
19 37 38
20 31 32
21 259 260
22 25 26
23 265 266
24 19 20
25 271 272
26 13 14
27 277 278
28 7 8
29 283 284
30 1 2
31 151 152
32 163 164
33 175 176
34 187 i88
35 199 200
36 211 212
37 223 224
38 235 236
39 148 146
40 139 140
41 127 128
42 115 116
43 103 104
44 91 92
45 79 80
46 67 68
47 55 56
48 43 44

INPUT JOINT

1 ==0.4

2 =-1.0

3 X=-1.6

4 X=-2.2

5 ==2.4

6 X=-2.6

7 X=-2.8

8 X=-3.1

9 ==3.4

10 =~3.9

11 = 0.4

12 = 1.0

13 = 1.6

14 = 2.2

15 = 2.4

lé6 = 2.6

17 = 2.8

18 = 3.1

19 = 3.4

20 = 3,9

21 X==4.4

22 = 4.4

23 X==4.55

24 = 4.55

25 X==4,7

26 = 4.7

27 =-4,85

28 X= 4.85

29 X=-5.0

30 = 5

31 X=~0.4

63 64
51 52
39 40
33 34
261 262
27 28
267 268
21 22
273 274
1% 16
279 280
9 10
285 286
3 4
153 154
165 166
177 178
189 190
201 202
213 214
225 226
237 238
147 148
141 142
129 130
117 118
105 106
93 94
81 82
69 70
57 58
45 46
DATA
= 8.0
= 8,0
= 7.8
= 7.4
= 6.6
= 5.8
= 5.0
= 4.0
= 3,0
= 2,0
= 8.0
= 8.0
= 7.8
= 7.4
= 6.6
= 5.8
= 5.0
= 4
= 3
= 2
= 1
= 1
= 0.75
= 0.75
= 0.5
= 0.5
= 0.25
= 0.25
=0
= 0
= 8

- 250 -
65
53

35
263
29
269
23
275
17
281
11
287

155
167
179
191
203
215
227
239
149
143
131
119
107

95

83

59
47

66
54
42
36
264
30
270
24
276
18
282

288

156
168
180
192
204
216
228
240
150
144
132
120
108

96

84

72

60

48

. .
o1\

Zz= 0.0
Z= 0.0
Z= 0.0
Z= 0.0
Z= 0.0
Z= 0.0
2= 0.0
Z= 0.0
Z= 0.0
2= 0.0
Z= 0.0
Z= 0.0
Z= 0.0
Z= 0
Z= 0
Z= 0
2= 0
2= 0
2= 0
Z= 0
Z2= 0
2= 0
Zz= 0.5
Z= 0.5
2= 1

1

1l

1

2

2

1

[TErYY

X
&

T.
UN
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35 X==2.4 = 6.6 7= 1
36 X=~2.6 = 5.8 7= 1
37 ==-2.8 = 5 Z= 1
38 X=-3.1 = 4 Z= 1
39 X==0.2 = 8 Z= 0
40 = 0,2 = 8 Z= 0
41 = 0.4 = 8 Z= 1
42 = 1 = 8 7= 1
44 = 2.2 = 7.4 Z= 1
45 = 2.4 = 6.6 Z= 1
46 = 2.6 = 5.8 7= 1
47 = 2.8 = 5.0 7= 1
48 = 3.1 = 4,0 Z= 1

GENERATED JOINT COORDINATES

JOINT # X v 2
1 -.400 8.000 .000
2 -1.000 8.000 .000
3 -1.600 7.800 .000
4 ~-2.200 7.400 .000
5 -2.400 6.600 .000
6 -2.600 5.800 .000
7 -2.800 5.000 .000
8 -3.100 4.000 .000
9 -3.400 3.000 .000

10 -3.900 2.000 .000
11 .400 8.000 .000
12 1.000 8.000 .000
13 1.600 7.800 .000
14 2.200 7.400 .000
15 2.400 6.600 .000
16 2.600 5.800 .000
17 2.800 5.000 .000
18 3.100 4.000 .000
19 3.400 3.000 .000
20 3.900 2.000 .000
21 -4.400 1.000 .000
22 4.400 1.000 . 000
23 -4.550 .750 .500
24 4,550 .750 .500
25 -4.700 .500 1.000
26 4.700 .500 1.000
27 -4.850 .250 1.500
28 4.850 .250 1.500
29 -5.000 .000 2.000
30 5.000 .000 2.000
31 -.400 8.000 1.000
32 -1.000 8.000 1.000
33 -1.600 7.800 1.000
34 -2.200 7.400 1.000
35 -2.400 6.600 1.000
36 -2,600 5.800 1.000
37 -2.800 5.000 1.000
38 -3.100 4.000 1.000
39 -.200 8.000 .000
40 .200 8.000 .000
41 .400 8.000 1.000
42 1.000 8.000 1.000
43 1.600 7.800 1.000
44 2.200 7.400 1.000
45 2.400 6.600 1.000
46 2.600 5.800 i-ggg
.000 .
47 2.800 5.0/ 1. 000

48 3.100 4.000

i

,

3, Y

KANG
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X k % k k Kk k Kk ok k k k k k k k k k Kk Kk k k k k * *

* * * Kk ok
* * ECHDO OF FRAME INPUT DATA * % % #%
* k k k ok ok k Kk k k k k k k k Kk k * *k k k k Kk k k Kk k k * % *

* % %

NUMBER OF MEMBER PROPERTIES = 2
NUMBER OF DIFF. LOAD PATTERNS = 0
MEMBER PROPERTY NUMBER ==e-==w=- = 1 SYMBOL= 1
AXIAL AREA, A —==rm—eemceae——- = 1.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 ===e== = .100
MOMENT OF INERTIA, I22 =—-==- = .100
MODULUS OF ELASTICITY, E —-=—-- =  21000000.000
SHEAR MODULUS, G =~====-=-——=-- = 8076923.373 (USED FOR TOR & SHEAR)
MEMBER PROPERTY NUMBER -=-==--- = 2 SYMBOL= 2
AXIAL AREA, A ~——e-ce—cemmmeea— = 3.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 -——--~ = .100
MOMENT OF INERTIA, I22 =——---- = .100
MODULUS OF EILASTICITY, E ——=~- =  21000000.000
SHEAR MODULUS, G ———————=—==== = 8076923.373 (USED FOR TOR & SHEAR)
EL. I J Pl P2 MAT EI EJ RZ RELEASES MI MJ LOAD # / PATTERN
1
1 1 31 3 0 1 .0 .0 .00 000000 0 0 0
2 2 32 3 0 1 .0 .0 .00 000000 0 0 o}
3 3 33 3 0 1 .0 .0 .00 000000 0 0 0
4 4 34 3 0 1 .0 .0 .00 000000 ) 0 0
5 5 35 3 0 1 .0 .0 .00 000000 0 0 0
6 6 36 3 0 1 .0 .0 .00 000000 0 0 0
7 7 37 3 0 1 .0 .0 .00 000000 0 0 0
8 8 38 3 0 1 .0 .0 .00 000000 0 ) 0
9 11 41 3 0 1 .0 .0 .00 000000 0 0 0
10 12 42 3 0 1 .0 .0 .00 000000 0 o 0
11 13 43 3 0 1 .0 .0 .00 000000 0 0 0
12 14 44 3 0 1 .0 .0 .00 000000 0 0 0
13 15 45 3 0 1 .0 .0 .00 000000 (4] 0 0
14 16 46 3 0 1 .0 .0 .00 000000 0 0 0
15 17 47 3 0 1 .0 .0 .00 000000 0 o )
16 18 48 3 0 1 .0 .0 .00 000000 o 0 )
17 30 28 3 0 2 .0 .0 .00 000000 ) 0 s)
18 28 26 3 0 2 .0 .0 .00 000000 0 0 0
19 26 24 3 0 2 .0 .0 .00 000000 O O 0
20 24 22 3 0 2 .0 .0 .00 000000 0 0 0
21 22 20 3 o 2 .0 .0 .00 000000 0 0 g
22 20 19 3 0 2 .0 .0 .00 000000 O O 0
23 19 18 3 0 2 .0 .0 .00 000000 0 o} 9
24 18 17 3 0 2 .0 .0 .00 000000 0 g 0
25 17 16 3 0 2 .0 .0 .00 000000 O 0 0
26 16 15 3 0 2 .0 .0 .00 000000 0 o o
27 15 14 3 0 2 .0 .0 .00 000000 g 0 0
28 14 13 3 0 2 .0 .0 .00 000000 0 0 0
29 13 12 3 0 2 .0 .0 .00 000000
0o .00 000000 o 0 0
30 12 11 2 o0 2 -0 ) 00 000000 O O 0
31 11 40 2 0 2 -0 s "00 000000 O O 0
32 40 39 2 0 2 -0 0 05 000000 O O 0
33 3 1 2 0 2 -0 9 "00 000000 O O 0
34 1 2 2 o0 2 -0 0 000000 O O 0
3% 2 3 2 o0 2 -0 -0 .00 000000 O O 0
36 3 4 2 o0 2 .0 .0 .00 O



41 8 9 2 0 2
42 9 10 2 0 2
43 10 21 2 0 2
44 21 23 2 0 2
45 23 25 2 0 2
46 25 27 2 0 2
47 27 29 2 0 2

TOTAL WEIGHT OF MATERIALS=
TOTAL MASS OF SYSTEM =
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.0 .0 .00 000000 0 0 0
.0 .0 .00 000000 0 0 0
.0 .0 .00 000000 0 0 0
.0 .0 .00 000000 0 0 0
.0 .0 .00 000000 0 0 0
.0 .0 .00 000000 0 0 0
.0 .0 .00 000000 0 0 0
.000000

.000000

NO TRABAJO. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO N342)
SAP80 V85.02
* % % Kk %k % * *k Kk Kk *k * % Kk * * Kk *k * k &k * % Kk * * % % % % * *
L ASSEMBLY OF EQUATIONS * ko k *
* k % % %k %k % k k k k k * k *k * k *k %k k *k %k k k k *x k % % % %k *
JOINT LOADS AND DISPLACEMENTS
NODE L# F/U X-DIR Y-DIR zZ-DIR XX YY zZZ
9 1 F .150E+01 -.150E+01 .100E+02 .000E+00 .00OE+00 .OO0O0E+00
19 1 F =-.150E+01 -.150E+01 .100E+02 .000E+00 .OOOCE+00 .OOOE+00
3 1 F .108E+02 .000E+00 .O0COE+00 .000E+00 .OOOE+00 .OOOE+00
SPRING AND MASS DATA
JOINT K/M X-DIR Y-DIR Z-DIR XX YY ZZ
29 K .100E+05 .100E+04 .100E+05 .O000E+00 .0O00E+00 .000E+00
30 K .100E+04 .100E+05 .100E+05 .O00E+00 .O000OE+00 .000E+00
34 K  .000E+00 .OOOE+00 .100E+05 .OO0OE+00 .O0OE+00 .O00OE+00
EVALUATION OF PROFILE OF STIFFNESS MATRIX
NUMBER OF EQUATIONS TO BE FORMED = 288
NUMBER OF EQUATIONS TO BE REDUCED = 288
NUMBER OF LOAD CONDITIONS = 1
FORMATION OF BLOCK IN STIFFNESS MATRIX
BLOCK NUMBER = 1 0F 1
LOWEST EQUATION NUMBER = 1
HIGHEST EQUATION NUMBER = 288
NUMBER OF TERMS IN BLOCK = 2700
LOWEST COUPLED BLOCK NUMBER = 1
FORM LOAD BLOCK NUMBER 1
NO TRABAJO. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO N342)
SAP80 V85.02
* ok ok Kk % ok Kk k %k Kk k Kk Kk k *k % Kk k & % ; ; ; ; ; * % % : : : :
R T DISPLACE
******igfg**********************
llR"
LOAD CONDITION 1 - DISPLACEMENTS G?Q)AND R R(Y) R(Z)
JOINT UX) v 20E~03 -.5574E-05 —.5171E-04 -.7325E-03
: -7693E-02 .2901E-02  .822/°7 0 " 003 3p-05 ~.5353E-04 ~.7393E-03
2 -7693E-02  .3343E-97 '79043—03 -.1137E-04 -.5604E-04 -.7481E-03
> +7544E-02 . 3789E-02 '75953~03 -.1537E-04 -.5965E-04 -.7601E-03
4 .7243E-02 .4241E-02 .7301 .



REACTIONS

.3753E-02
.2932E-02
.7693E-02
.7693E-02
«7549E-02
.7261E-02
.6687E-02
.6115E-02
.5544E-02
.4833E-02
«4127E-02
«3424E-02
.2104E~-02
«2725E-02
+«1799E-02
«2561E-02
«1492E-02
.2398E-02
.1183E~02
.2235E-02
.8729E~03
«2071E-02
.7641E-02
. 7639E~02
.7488E-02
.7185E-02
.6553E-02
.5912E-02
.5261E-02
.4435E-02
.7693E-02
+7693E~-02
. 7644E-02
.7646E-02
.7504E-02
.7220E-02
.6655E~02
«6091E-02
.5529E-02
«4829E-02

.5194E-02
.5604E-02
.2318E-02
.1884E-02
«1452E-02
+1021E-02
.8774E-03
.7344E-03
.5918E-03
.3787E-03
.1669E-03
-.1842E-03
.6018E-02
-.5335E-03
.6138E-02
-.6388E-03
.6257E-02
-.7429E-03
.6375E-02
~-.8462E-03
.6492E-02
-.9492E-03
.2907E-02
.3351E-02
.3800E-02
.4257E-02
-4413E-02
.4570E-02
.4727E-02
.4965E-02
.2755E-02
.2464E-02
.2321E-02
.1884E~02
.1450E-02
.1019E-02
.8750E-03
.7312E-03
.5876E-03
.3729E-03

AND
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.6726E-03
«5940E-03
.8623E-03
.8910E-03
.9183E-03
+9432E-03
.9488E-03
.9522E-03
.9532E-03
.9512E-03
.9441E-03
.9306E-03
.4989E-03
.9160E-03
.4675E-03
.9123E-03
«4347E-03
.9092E-03
.4009E-03
.9063E-03
.3666E-03
.9037E-03
.8220E-03
.7904E-03
.7595E-03
.7297E-03
.7302E-03
.7285E-03
.7235E-03
.7041E-03
.8322E-03
.8524E-03
.8623E-03
.8910E-03
.9183E-03
.9432E-03
.9488E-03
.9522E-03
.9532E-03
.9512E-03

-.7913E-05
.1782E-07
-.2296E-05
.1633E-06
.1468E-05
.1893E~-05
+2360E-05
.3130E-05
.4203E-05
.5800E-05
.7876E~05
«7666E-05
.5997E-05
.2645E~05
.1001E-04
.2464E~06
-1288E-04
-.1467E-05
.1460E~-04
-.2495E~05
.1517E-04
-.2838E~-05
-.5574E-05
-.8033E-05
-.1137E-04
-.1537E-04
-.1837E-04
-.1938E~04
-.1840E-04
-.1473E-04
-.4754E-05
-.3115E-05
-.2296E-05
.1633E-06
.1468E-05
.1893E-05
.2360E-05
.3130E-05
.4203E~05
.5800E-05

APPLIED

LOAD CONDITION 1 - FORCES "F" AND MOMENTS "M"

JOINT

WO D WN

F(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

1.5000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000

F(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

F(2)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

10.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

M(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000

-.1549E-03
~.1745E-03
.4903E-04
.4682E-04
.4442E-04
.4081E-04
-3233E-04
.2378E-04
.1515E-04
.4489E-~-05
.6317E-05
.1487E-04
«1932E-03
.2101E-04
.1979E-03
.2132E-04
«2013E-03
.2154E-04
-.2033E-03
.2167E-04
.2040E-03
«2172E-04
.5171E-04
.5353E~04
.5604E~04
.5708E-04
.7594E-04
.9273E-~-04
.1100E-03
.1320E-03
.5107E-04
-.4972E-04
-.4903E-04
-.4682E-04
-.4442E-04
-.4081E-04
-.3233E-04
-.2378E-04
~-.1515E~-04
-.4489E-05

FORCES

M(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-.8180E-03
~.8249E-~03
-.7255E-03
-.7219E-03
-.7194E-03
-.7179E-03
.7165E~03
.7146E~-03
«7123E-03
.7087E~03
.7045E-03
.7005E-03
.8289E-03
-.6978E-03
.8301E-03
.6970E-03
.8309E~03
.6963E-03
.8314E~03
.6960E~-03
.8316E~03
.6958E~-03
~.7325E~03
.7393E~-03
.7481E~03
.7601E~03
.7742E~03
.7866E~03
.7974E~03
.8089E~03
.7305E-03
-.7271E-03
.7255E-03
.7219E~03
.7194E~03
«7179E-03
.7165E-03
.7146E-03
.7123E-03
.7087E-03

M(Z)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000



TOTAL

.0000
.0000
.0000
.0000
.0000
.0000
-8.7286
=2.0714
.0000
.0000
.0000
10.8000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000

.5287E-09

. 0000
.0000
.0000
.0000
.0000
. 0000
~-6.4920
9.4920
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

- 255 -
.0000

.0000
.0000
.0000
.0000
.0000
-3.6659
-9.0368
.0000
.0000
.0000
-7.2973
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000

.5569E~09 -.3947E-09

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

+9311E~-11 ~.5814E-10 -.5794E-09

‘
A
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08dds

FILE = A:=Md41

LOAD COMOITION

%y

R
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08ddE

FILE = A:=M3d42

LoAaD CONOITION =

1
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CONTACTO 34. SEGUNDO ORDEN . MAYOR ANGULO (ARCHIVO N342A)

=1

NO TRABAJO.
SYSTEM
N=48

JOINT

&7 Na

ONDILO IZQUIERDO
ONDILO DERECHO

: C
: C

OCOO0O00O0OO0OO0OO0OO00OO0OO w0 0 feMTs]

. L L L
OCO0OO0O0OO0OO00O00O0O0O000DO0O0O00O0O0O0OOO0COAHAAAAANNMHAAAAMHAAOOAHHHA

LR O L | T T
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNDNNNNNNNNNN

0 10 [fa M1l
COOLVWHNOOOOOOWTVWO SN @ < O OIFYWOOO

e ¢ o s e e o s o . * s o e « o e e o o o « o o .

QOMNSM™YWINWY TMANCWSS0 543211000000008877655488887765&4

LR LR LN LN LR N LN JO L L (e L L K
DADA DA D DA DA D D D DA D D DA D D DU D DA DU D D D4 D D D DA D D D D D D D D D DD D D D DD D DD

) 0 10
POVANLSOVOHITATOVANISVOALIAILIVNUVNNOOO < VANLOVOANNT ONFO®A
. . . . L] . . . . . L] . . . . L] . . . . . . . . . . L] . . . . . . . . . . . . L] . L] L]
4.ﬂﬂ.1ﬂﬂﬂﬂﬂﬂﬂﬂw01¢lq42~42.53.44‘qﬂ‘&4.q%‘qﬁga4.ﬂﬂnqﬂﬂaz.donuoq;lﬁ4La42.m
I I
LU S R R O R 0 S O [ R O R R T
R o R el a e Ra R R Rl o R R S iR S S S S e R
OCHNMNMILIVOVONDAOHNNINVNDOOHNMIVONONOANM I OIS ®
ANMIOUORFONAMAAAATAATAAANNNNNNNNNNOOOMOMOOOOS TSP PP

APOYO ELASTICO (CONDILO DERECHO)

: APOYO ELASTICO (CONDILO IZQUIERDO)
PIEZA DENTAL 34 COACCIONADA VERTICALMENTE

1000,10000,10000,0,0,0

10000,1000,10000,0,0,0
0,0,10000,0,0,0

K
K
K

SPRINGS

TEZAS DENTARIAS
STRUCTURA OSEA

: P
: E

21000000
21000000

PIEZAS DENTARIAS

E
E



8, 8, 38 - 259 -

9, 11, 41

10,12, 42

11,13, 43

12,14, 44

13,15, 45

14,16, 46

15,17, 47

16,18, 48

17,30, 28 =2 : ESTRUCTURA OSEA
18,28, 26

19, 26, 24

20, 24, 22

21, 22, 20

22, 20, 19

23, 19, 18

24, 18, 17

25, 17, 16

26, 16, 15

27, 15, 14

28, 14, 13

29, 13, 12

30, 12, 11 LP=2,0

31, 11, 40

32, 40, 39

33, 39, 1

34, 1,
35, 2,
36, 3,
37, 4,
38, 5,
39, 6,
40, 7,
41, 8,
42, 9,
43, 10, 21
44, 21, 23
45, 23, 25
46, 25, 27
47, 27, 29

HOWOJaOdWwN

N

v

LOADS

9 L=1 F= 1.50, -1.50, 10, 0, O
19 1=1 F= -1.50, -1.50, 10, 0, O
34 I=1 F= 21.60, o, 0, 0,0

¢ VECTOR DE FUERZA (LADO IZQUIERDO
: VECTOR DE FUERZA (LADO DERECHO)
: ACCION TRANSVERSAL (NO TRABAJO)

- W 0w
[eNeoNe)

PLOT

VP=15,29 VH=11,22

NO TRABAJO. CONTACTO 34. SEGUNDO ORDEN . MAYOR ANGULO (ARCHIVO N342A)
SAP80 V84.04

* k k k Kk k k Kk k Kk k k k k k *k k k k k *k * *k k *k k * k *k *k * *
* ok ok & ECHO OF S AP INPUT DATA * x &k X
* k k k k k k Kk k k k k k k kK k k *k k k *k Kk k k *k *k xk k *k *k * %
TOTAL NUMBER OF JOINTS = 48
TOTAL NUMBER OF LOAD CONDITIONS = 1

PRELIMINARY SCAN OF FRAME DATA
NM=2

SECTION PROPERTY DATA



FRAME ELEMENT DaTRR?"

1, 1, 31 M=1 LP=3,0 :
2, 2, 32
3, 3, 33
4, 4, 34
, 5, 35
, 6, 36
, 7, 37
, 8, 38
9, 11, 41
10,12, 42
11,13, 43
12,14, 44
13,15, 45
14,16, 46

30, 12, 11 LpP=2,0

w

[o0]

(V)]

-
POoOoJoOuhWN

0
43, 10, 21
44, 21, 23
45, 23, 25
46, 25, 27
47, 27, 29

EQUILIBRIUM EQUATION NUMBERS
( ONE EQUATION FOR EACH UNKNOWN DISPLACEMENT )

JOINT # U(X) U(Y) U(Z) R(X) R(Y) R(Z)
1 157 158 159 160 161 162
2 169 170 171 172 173 174
3 181 182 183 184 185 186
4 193 194 195 196 197 198
5 205 206 207 208 209 210
6 217 218 219 220 221 222
7 229 230 231 232 233 234
8 241 242 243 244 245 246
9 247 248 249 250 251 252

10 253 254 255 256 257 258
11 133 134 135 136 137 138
12 121 122 123 124 125 126
13 109 110 111 112 113 114

78

b/



17 61 62
18 49 50
19 37 38
20 31 32
21 259 260
22 25 26
23 265 266
24 19 20
25 271 272
26 13 14
27 277 278
28 7 8
29 283 284
30 1l 2
31 151 152
32 163 164
33 175 176
34 187 188
35 199 200
36 211 212
37 223 224
38 235 236
39 145 146
40 139 140
41 127 128
42 115 116
43 103 104
44 91 92
45 79 80
46 67 68
47 55 56
48 43 44

INPUT JOINT

1 X=-0.4

2 X==1.0

3 X=-1.6

4 X==2.2

5 ==~2.4

6 X==2.6

7 =-2.8

8 X==3.1

9 X=-3.4

10 ==3.9

11 = 0.4

12 = 1.0

13 = 1.6

14 = 2.2

15 = 2.4

16 = 2.6

17 = 2.8

18 = 3.1

19 = 3.4

20 = 3.9

21 X==4.4

22 X= 4.4

23 X==4.55

24 X= 4.55

25 X==4.7

26 X= 4.7

27 =-4.85

28 X= 4.85

29 ==5.0

30 =5

31 X=-0.4

63 64
51 52
39 40
33 34
261 262
27 28
267 268
21 22
273 274
15 16
279 280
9 10
285 286
3 4
153 154
165 166
177 178
189 190
201 202
213 214
225 226
237 238
147 148
141 142
129 130
117 118
105 106
93 94
81 82
69 70
57 58
45 46
DATA
Y= 8.

e & 6 o s s e s o s s e » o
COAPROVDOOOODONNDd VOO

[ Y]

[\C R SIS S RSN
(8]

PWOOOOCOOCOORMMMNMWHBUUANNOONWRUIO O IO 0

191
203
215
227
239
149
143
131
119
107

83
71
59
47

192
204
216
228
240
150
144
132
120
108

84
72
60
48

Z= 0.0
2= 0.0
Z= 0.0
2= 0.0
2= 0.0
2= 0.0
Z= 0.0
Z2= 0.0
Z= 0.0
2= 0.0
2= 0.0
Z= 0.0
2= 0.0
2= 0
Z= 0
2= 0
2= 0
2= 0
2= 0
Z2= 0
2= 0
Z= 0
2= 0.5
Z2= 0.5
z=1
2= 1
2= 1.5
2= 1.5
2= 2
2= 2
2= 1

;}c
A

i



35
36

38
39
40
41
42
43

45
46
47
48
GENE

JOINT #

WO WD

x

e o o
QOO & m

= 00N
| |
O OANNOOOOE000

I
WNNDMNNMREROO

RATED JOINT

X
-.400
=-1.000
-1.600
-2.200
-2.400
~-2.600
~2.800
=3.100
=-3.400
=-3.900
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100
3.400
3.900
~-4.400
4.400
-4.550
4.550
-4.700
4.700
-4.850
4.850
=-5.000
5.000
-.400
-1.000
-1.600
-2.200
-2.400
-2.600
~-2.800
=3.100
-.200
.200
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100

- 204 -

COORDINATES

Y
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
1.000
1.000

.750
.750
.500
.500
.250
.250
.000
.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
8.000
8.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000

RRRRRPRRPOORRERR

Z
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.500
.500
1.000
1.000
1.500
1.500
2.000
2.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

.000

.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

WL



* Kk Kk Kk Kk k Kk k k k % kx *x *x~ %23 ®F x *x *k * *k *k *k *x *

* * * k
* ECHO OF FRAME INPUT DATA * * * *
* k Kk k k k Kk k k k k k k k k k k k k k k k Kk k k k k k *x *

* * *
* ¥ *

NUMBER OF MEMBER PROPERTIES = 2
NUMBER OF DIFF. LOAD PATTERNS = 0
MEMBER PROPERTY NUMBER ======= = 1 SYMBOL= 1
AXIAL AREA, A --—--—-——————————- = 1.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 <-==-- = .100
MOMENT OF INERTIA, I22 ------ = .100
MODULUS OF ELASTICITY, E ----- = 21000000.000
SHEAR MODULUS, G ==w===rce———-- = 8076923.373 (USED FOR TOR & SHEAR)
MEMBER PROPERTY NUMBER —------- = 2 SYMBOL= 2
AXIAL AREA, A —-—=—ceereee—e—- = 3.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 ===-=-- = .100
MOMENT OF INERTIA, I22 ------ = .100
MODULUS OF ELASTICITY, E ----- = 21000000.000
SHEAR MODULUS, G —--—--——=-—===- = 8076923.373 (USED FOR TOR & SHEAR)
EL. I J Pl P2 MAT EI EJ RZ RELEASES MI MJ LOAD # / PATTERN
1
1 1 31 3 0] 1l .0 .0 .00 000000 o o 0
2 2 32 3 0 1 .0 .0 .00 000000 0 o 0
3 3 33 3 0 1 .0 .0 .00 000000 o] 0 0
4 4 34 3 0 1 .0 .0 .00 000000 0] 0] 0
5 5 35 3 o 1 .0 .0 .00 000000 o 0] 0
6 6 36 3 0] 1 .0 .0 .00 000000 0 0 0
7 7 37 3 0 1 .0 .0 .00 000000 0 0 0
8 8 38 3 0 1 .0 .0 .00 000000 o] o 0
9 11 41 3 ] 1l .0 .0 .00 000000 0] 0 0
10 12 42 3 0 1 .0 .0 .00 000000 0] 0] 0
11 13 43 3 o 1 .0 .0 .00 000000 0 0 0
12 14 44 3 0] 1 .0 .0 .00 000000 0 0 0
13 15 45 3 o 1 .0 .0 .00 000000 o] 0 0
14 16 46 3 0 1 .0 .0 .00 000000 0] 0 0]
15 17 47 3 o 1 .0 .0 .00 000000 0 0] 0]
16 18 48 3 0 1 .0 .0 .00 000000 0 0 0
17 30 28 3 ¢ 2 .0 .0 .00 000000 4] 0 0
18 28 26 3 o 2 .0 .0 .00 000000 0] 0] 0]
19 26 24 3 0 2 .0 .0 .00 000000 0 0 0
20 24 22 3 0 2 .0 .0 .00 000000 0] 0] 0
21 22 20 3 o 2 .0 .0 .00 000000 0 0 0]
22 20 19 3 0 2 .0 .0 .00 000000 ¢ 0 0
23 19 18 3 0] 2 .0 .0 .00 000000 0 0 0
24 18 17 3 0 2 .0 .0 .00 000000 0 0 0
25 17 16 3 0 2 .0 .0 .00 000000 0 0] 0]
26 16 15 3 0] 2 .0 .0 .00 000000 0 0 0
27 15 14 3 0 2 .0 .0 .00 000000 0] 0] 0
28 14 13 3 0] 2 .0 .0 .00 000000 0 0 0
29 13 12 3 0 2 .0 .0 .00 000000 0] 0] 0
30 12 11 2 0 2 .0 .0 .00 000000 0 0 0
31 11 40 2 0 2. .0 .0 .00 000000 0] o o
32 40 39 2 0 2 .0 .0 .00 000000 o 0] 0]
33 39 1 2 0] 2 .0 .0 .00 000000 0 0 0
34 1l 2 2 o 2 .0 .0 .00 000000 0] 0 ¢
35 2 3 2 0] 2 .0 .0 .00 0000060 0 0 0]
36 3 4 2 0 2 .0 .0 .00 000000 o 0 0

3"
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41 8 9 2 0 2 .0 .0 .00
42 9 10 2 0 2 .0 .0 .00
43 10 21 2 0] 2 .0 .0 .00
44 21 23 2 0 2 .0 .0 .00
45 23 25 2 0 2 .0 .0 .00
46 25 27 2 o 2 .0 .0 .00
47 27 29 2 0 2 .0 .0 .00
TOTAL WEIGHT OF MATERIALS= .000000
TOTAL MASS OF SYSTEM = .000000

NO TRABAJO. CONTACTO 34.

SAP80 V85.02
* k k %k %k % *k %k * k *k k k Kk *k %k %k k % k k %k k k %k k k k k *x *k *
ok ok % ASSEMBLY OF EQUATIONS * k Kk %
* % Kk %k k * *k *x k *x k k *k *k k k %k *k % k k k% k *k k k *k k k *k * *
JOINT LOADS AND DISPLACEMENTS
NODE L# F/U X-DIR Y-DIR Z-DIR XX YY
9 1 F .150E+01 -.150E+01 .100E+02 .000E+00 .00OE+00
19 1 F -.150E+01 -.150E+01 .100E+02 .000E+00 .O0O0OE+00
34 1 F .216E+02 .000E+00 .000E+00 .000E+00 .0O00E+00
SPRING AND MASS DATA
JOINT K/M X-DIR Y~DIR Z-DIR XX YY
29 K .100E+05 .100E+04 .100E+05 .000E+00 .000E+0Q0
30 K .100E+04 .100E+05 .100E+05 .000E+00 .0O0OE+00
34 K .000E+00 .000E+00 .100E+05 .000E+00 .O0OOE+00
EVALUATION OF PROFILE OF STIFFNESS MATRIX
NUMBER OF EQUATIONS TO BE FORMED = 288
NUMBER OF EQUATIONS TO BE REDUCED = 288
NUMBER OF LOAD CONDITIONS = 1
FORMATION OF BLOCK IN STIFFNESS MATRIX
BLOCK NUMBER = 10F 1
LOWEST EQUATION NUMBER = 1
HIGHEST EQUATION NUMBER = 288
NUMBER OF TERMS IN BLOCK = 2700
LOWEST COUPLED BLOCK NUMBER = 1
FORM LOAD BLOCK NUMBER 1
NO TRABAJO. CONTACTO 34. SEGUNDO ORDEN .
SAP80 V85.02
* % % *k %k Kk k Kk Kk Kk Kk Kk Kk *x *x *k % % %k %k
* k k * JOINT DISPLACE
* % % % % % %k k k Kk k kx *x *x k * %k * *x *
LOAD CONDITION 1 - DISPLACEMENTS "u"
JOINT U (X) U(Y) U(2)
1 .016411 .006582 .000726
2 .016411 .007558 .000725
3 .016082 .008546 .000726
4 .015415 .009546 .000730

MAYOR ANGULO

* = %

000000
000000
000000
000000
000000
000000
000000

0 %
* 2 %
* F %
* 0 %
*

R(X)
=.000025
~.000022
-.000020
-.000019

*

AND ROTATIONS

%
*

*
*

[eNeNoNoNoNoNe)

[=RoNoNeNoNoNol

* % %
* % ¥
* % %
* % %

IIRII
R(Y)
.000000
-.000003
-.000005
-.000009

[eloNoNeNoNala]

SEGUNDO ORDEN . MAYOR ANGULO (ARCHIVO N342A)

2%
.000E+00
.000E+00
.000E+00

22z
.000E+00
.000E+00
.000E+00

(ARCHIVO N342A)

R(Z)
-.001621
-.001636
-.001655
-.001681

' -3
Grray



REACTIONS

LOAD CONDITION 1 - FORCES

JOINT

WOV HWN

.007718
.005911
.016411
.016411
.016092
.015458
.014192
.012930
.011672
.010106
.008547
.006996
.004095
.005451
.003514
.005105
.002930
.004759
.002342
.004413
.001753
.004067
.016411
.016408
.016077
.015410
.014020
.012610
.011181
.009372
.016411
.016411
.016414
.016416
.016101
.015472
.014215
.012961
.011712
.010157

F(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.011647
.012550
.005292
.004332
.003377
. 002425
.002109
.001793
.001479
.001010
.000542
-.000233
.013458
-.001005
.013718
-.001194
.013975
-.001380
.014230
-.001565
.014484
-.001748
.006606
.007580
.008565
.009565
. 009906
.010250
.010596
.011120
.006258
.005613
.005320
.004363
.003412
.002466
.002152
.001840
.001529
.001064

AN

F(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

D

.00%%%2
.000579
.000725
.000722
.000725
.000733
.000764
.000794
.000826
.000864
.000904
.000933
.000448
.000969
.000404
.000978
.000357
.000988
.000308
.001000
.000259
.001012
.000726
.000725
. 000726
.000730
.000741
.000747
.000745
.000724
.000726
. 000725
.000725
.000722
.000725
.000733
.000764
.000794
.000826
.000864

.000000

.000012
-.000029
-.000032
-.000036
-.000041
-.000044
-.000047
-.000050
-.000054
-.000059
-.000067

.000022
-.000081

.000030
-.000087

.000035
-.000092

.000038
-.000094

.000040
-.000095
-.000025
-.000022
-.000020
-.000019
-.000021
-.000020
-.000017
-.000010
-.000026
-.000028
-.000029
-.000032
-.000036
-.000041
-.000044
-.000047
-.000050
-.000054

APPLIED

F(Z)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

10.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

"F" AND MOMENTS "M"

M(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

~-.000177
-.000212
.000003
.000005
.000009
.000014
.000023
.000031
.000040
.000051
.000062
.000072
~-.000246
.000079
~-.000254
.000079
-.000261
.000078
~.000265
.000078
-.000266
.000078
.000000
~.000003
-~.000005
-.000004
-.000038
-.000068
-.000099%
~.000137
.000000
.000002
.000003
. 000005
.000009
.000014
.000023
.000031
.000040
.000051

FORCES

M(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000

~.001799
-.001812
~-.001605
-.001596
-.001589
-.001584
~.001580
-.001575
-.001570
-.001562
-.001555
~.001548
-.001820
~.001543
-.001822
-.001541
-.001823
-.001540
-.001824
-.001540
-.001825
-.001539
-.001621
-.001636
-.001655
-.001681
-.001711
-.001737
-.001759
-.001782
-.001616
-.001608
-.001605
-.001596
-.001589
-.001584
-.001580
-.001575
-.001570
-.001562

M(2Z)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

'@ [ 1!\6"‘

¥z



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

=17
-4

21

.0000
.0000
.0000
.0000
.0000
.0000
.5332
.0668
.0000
.0000
.0000
.6000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000

TOTAL -.4182E-~10

.0000
.0000
.0000
.0000
.0000
.0000
-14.4840
17.4840
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.8335E-09
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.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
~2.5859 .0000
-10.1168 .0000
.0000 .0000
.0000 .0000
.0000 .0000
=-7.2973 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000
.0000 .0000

.8439E-~10 .6006E-10

.0000
. 0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
. 0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.8132E-10 -.4822E-09
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FILE = A:-H3d424

LOAO0 COXNODITION =

1
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IEZAS DENTARIAS
STRUCTURA OSEA

s P
: E

21000000

E=21000000

E

APOYO ELASTICO (CONDILO DERECHO)
PIEZAS DENTARIAS

APOYO ELASTICO (CONDILO IZQUIERDO)

PIEZA DENTAL 34 COACCIONADA VERTICALMENTE

10000,1000,10000,0,0,0

K=10000,1000,1000,0,0,0

K=0,0,10000,0,0,0

K

SPRINGS
29
30
34



9, 11, 4
10,12, 4
11,13, 4
12,14, 4
13,15, 4
14,16, 4
15,17, 4
16,18, 4
17,30, 2
18,28, 2

41, s,
42, 9,
43, 10,
44, 21,
45, 23,
46, 25,
47, 27,

w
o]
-
(§)]
HOOJaAO&EWN

LOADS

1
2
3
4
5
6
7
8
8
6
24
22
20
19
18

16
15
14
13
12
11
40
39

21
23
25
27
29

=2
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¢ ESTRUCTURA OSEA

Lp=2,0

Ry

9 L=1 F= 1.50, -1.50, 10, 0, 0, O ¢ VECTOR DE FUERZA (LADO IZQUIERDO
19 I=1 F= -1.50, -1.50, 10, O, O, O : VECTOR DE FUERZA (LADO DERECHO)
34 IL=1 F= o, 1o0.80, O, O, O, O ¢ ACCION LONGITUDINAL

PLOT

VP=15,29 VH=11,22

R.C.DE PIM. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO PIM342)

SAP80 V84.04

k k k k Kk Kk k Kk k Kk *k % k k k k k k k k k k *k % k k k k k * k *
* & & & ECHO OF S AP INPUT DATA * k kX
* %k Kk k k k Kk Kk Kk *x k Kk Kk k Kk Kk *k *k k k *k k k *k k k k *k *k *k * %
TOTAL NUMBER OF JOINTS = 48

TOTAL NUMBER OF LOAD CONDITIONS = 1

PRELIMINARY SCAN OF FRAME DATA
NM=2

SECTION PROPERTY DATA



FRAME ELEMENT DATRAZ-

1, 1, 31 M=1 LP=3,0 :

2, 2, 32

3, 3, 33

4, 4, 34

5, 5, 35

6, 6, 36

7, 7, 37

8, 8, 38

9, 11, 41

10,12, 42

11,13, 43

12,14, 44

13,15, 45

14,16, 46

15,17, 47

16,18, 48

17,30, 28 =2

18,28, 26

19, 26, 24

20, 24, 22

21, 22, 20

22, 20, 19

23, 19, 18

24, 18, 17

25, 17, 16

26, 16, 15

27, 15, 14

28, 14, 13

29, 13, 12

30, 12, 11 LP=2,0

31, 11, 40

32, 40, 39

33, 39, 1

34, 1,

35, 2,

36, 3

37, 4

38, 5

39, 6
7
8

40,
41,
42, 9, 10
43, 10, 21
44, 21, 23
45, 23, 25
46, 25, 27
47, 27, 29

.

RPOOJOOMe&WN

EQUILIBRIUM EQUATION NUMBERS
( ONE EQUATION FOR EACH UNKNOWN DISPLACEMENT )

JOINT # U(X) U(Y) U(Z) R(X) R(Y) R(2)
1 157 158 159 160 161 162
2 169 170 171 172 173 174
3 181 182 183 184 185 186
4 193 194 195 196 197 198
5 205 206 207 208 209 210
6 217 218 219 220 221 222
7 229 230 231 232 233 234
8 241 242 243 244 245 246
9 247 248 249 250 251 252

10 253 254 255 256 257 258
11 133 134 135 136 137 138
12 121 122 123 124 125 126
13 109 110 111 112 113 114 .

TITTTAY



17 61 62
18 49 50
19 37 38
20 31 32
21 259 260
22 25 26
23 265 266
24 19 20
25 271 272
26 13 14
27 277 278
28 7 8
29 283 284
30 1 2
31 151 152
32 163 164
33 175 176
34 187 188
35 199 200
36 211 212
37 223 224
38 235 236
39 145 146
40 139 140
41 127 128
42 115 116
43 103 104
44 91 92
45 79 80
46 67 68
47 55 56
48 43 44

INPUT JOINT

1 X=-0.4

2 X==1.0

3 X==1.6

4 X==2.2

5 X=-2.4

6 X==-2.6

7 X==-2.8

8 X==3.1

9 X==3.4

10 X=-3.9

11 = 0.4

12 = 1.0

13 = 1.6

14 = 2.2

15 = 2.4

16 = 2.6

17 = 2.8

18 = 3.1

19 = 3.4

20 = 3.9

21 X=-4.4

22 X= 4.4

23 X==4.55

24 X= 4.55

25 X==4.7

26 X= 4.7

27 X=-4.85

28 = 4.85

29 ==5.0

30 =5

31 X=-0.4

63 64
51 52
39 40
33 34
261 262
27 28
267 268
21 22
273 274
15 16
279 280
9 10
285 286
3 4
153 154
165 l66
177 178
189 190
201 202
213 214
225 226
237 238
147 148
141 142
129 130
117 118
105 106
93 94
81 82
69 70
57 58
45 46
DATA
Y= 8.
Y= 8.
Y= 7.
Y= 7.
Y= 6.
Y= 5.
Y= 5.
Y= 4.
Y= 3.

CONNPLRMOOODOOOOALPMOO

e e o o 9
VOOV
(S8 (S 8))

WOOQOOOOCOOOHRNWAUIVIANNOONWDAUIU OO0

3
53
41
35

263

269
23
275
17
281
11
287

155
167
179
191
203
215
227
239
149
143
131
119
107

95

83

71

59

47

66
54
42
36
264
30
270
24
276
18
282
12
288

156
168
180
192
204
216
228
240
150
144
132
120
108

84
72
60
48

[eNoNeoNeo]
® 9 & o o

[«NeRololoNeloNoNoNoNaoNaNeo)

o

PONMNRHREBPFROOO0O0O00000000000000CO
(0]

MTTAY



35
36
37
38
39

41
42
43
44
45
46
47
48

GENE

JOINT #

Voo WP

X=-2.4 = 606
X=-2.6 = 5.8
X=-2.8 =5
X==3.1 = 4
X=-0.2 = 8

= 0.2 = 8

= 0.4 =8

= 1 = 8

= 1.6 = 7.8
= 2.2 = 7.4
= 2.4 = 6.6
= 2.6 = 5.8
= 2.8 = 5.0
= 3.1 = 4.0

RATED JOINT

X
-.400
-1.000
-1.600
=-2.200
-2.400
-2.600
-2.800
-3.100
-3.400
=-3.900
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100
3.400
3.900
=4.400
4.400
-4.550
4.550
=-4.700
4.700
-4.850
4.850
=5.000
5.000
-.400
=1.000
-1.600
-2.200
-2.400
-2.600
-2.800
=3.100
-.200
.200
.400
1.000
1.600
2.200
2.400
2.600
2.800
3.100
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COORDINATES

Y
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
3.000
2.000
1.000
1.000

.750
750
.500
.500
.250
.250
.000
.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000
8.000
8.000
8.000
8.000
7.800
7.400
6.600
5.800
5.000
4.000

Z=
2=
Z=
7=
Z=
Z=

PRRHERPRPEBREBOOKRERR

Z
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.500
.500
1.000
1.000
1.500
1.500
2.000
2.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

.000

.000
1.000
1.000
l1.000
1.000
1.000
1.000
l.000
1.000



**************—*214*_*********

* * * k *
* *x ECHO O F FRAME INPUT DATA * * % %
* k %k Kk k k Kk k k k k Kk k k k *k k k k k k *k * * k *x *k *k * * %

* % *

NUMBER OF MEMBER PROPERTIES = 2
NUMBER OF DIFF. LOAD PATTERNS = 0
MEMBER PROPERTY NUMBER =--==--=- = 1 SYMBOL~ 1
AXIAL AREA, A ——-=—--——eee—aa—- = 1.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 =-===-= = .100
MOMENT OF INERTIA, I22 ------ = .100
MODULUS OF ELASTICITY, E —===-- = 21000000.000
SHEAR MODULUS, G -—-==——=—=——- = 8076923.373 (USED FOR TOR & SHEAR)
MEMBER PROPERTY NUMBER <=--==--- = 2 SYMBOI= 2
AXIAL AREA, A --—-------c—————-- = 3.000
TORSIONAL MOMENT OF INERTIA, J = .100
MOMENT OF INERTIA, I33 --——-= = .100
MOMENT OF INERTIA, I22 —----- = .100
MODULUS OF ELASTICITY, E ----- = 21000000.000
SHEAR MODULUS, G -------=——==- = 8076923.373 (USED FOR TOR & SHEAR)
EL. I J Pl P2 MAT EI EJ RZ RELEASES MI MJ LOAD # / PATTERN
1
1 1 31 3 0 1 .0 .0 .00 000000 0 0 0
2 2 32 3 0 1 .0 .0 .00 000000 0 0 0
3 3 33 3 0 1 .0 .0 .00 000000 0 0 0
4 4 34 3 0 1 .0 .0 .00 000000 0 0 0
5 5 35 3 0 1 .0 .0 .00 000000 0 0 0
6 6 36 3 0] 1 .0 .0 .00 000000 o o] o
7 7 37 3 0] 1l .0 .0 .00 000000 0] 0] 0
8 8 38 3 0 1 .0 .0 .00 000000 0] 0] 0]
9 11 41 3 0 1 .0 .0 .00 000000 0 0 0
10 12 42 3 o 1 .0 .0 .00 000000 o 0 0
11 13 43 3 0] 1 .0 .0 .00 000000 0] 0 0
12 14 44 3 0 1 .0 .0 .00 000000 0] 0] 0
13 15 45 3 0 1 .0 .0 .00 000000 0 0 0
14 16 46 3 0 1l .0 .0 .00 000000 0 4] 0
15 17 47 3 0 1 .0 .0 .00 000000 0 0 0
16 18 48 3 0 1 .0 .0 .00 000000 0] 0 0
17 30 28 3 o 2 .0 .0 .00 000000 0 0 0
18 28 26 3 0] 2 .0 .0 .00 000000 o 0] 0]
19 26 24 3 0 2 .0 .0 .00 000000 0] 0 0
20 24 22 3 0 2 .0 .0 .00 000000 0 0 0
21 22 20 3 0] 2 .0 .0 .00 000000 0] 0 0
22 20 19 3 0 2 .0 .0 .00 000000 0 0 0
23 19 18 3 0] 2 .0 .0 .00 000000 0 0 0
24 18 17 3 0] 2 .0 .0 .00 000000 0] 0 0]
25 17 16 3 0 2 .0 .0 .00 000000 0 0 0
26 16 15 3 0 2 .0 .0 .00 000000 0 0 0
27 15 14 3 0 2 .0 .0 .00 000000 0 0 0
28 14 13 3 0] 2 .0 .0 .00 000000 o 0 0
29 13 12 3 o 2 .0 .0 .00 000000 0 0 0]
30 12 11 2 0] 2 .0 .0 .00 000000 0] 0] 0
31 11 40 2 0 2 .0 .0 .00 000000 0 0 0]
32 40 39 2 0] 2 .0 .0 .00 000000 0] 0] 0
33 39 1l 2 0 2 .0 .0 .00 000000 0 0 0]
34 1l 2 2 0] 2 .0 .0 .00 000000 0 0 0
35 2 3 2 0 2 .0 .0 .00 000000 0] 0] 0
36 3 4 2 0] 2 .0 .0 .00 000000 0 0 0
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41 8 9 2 0 2 .0 .0 7.00 000000 O O 0
42 9 10 2 0 2 .0 .0 .00 000000 O O 0
43 10 21 2 0 2 .0 .0 .00 000000 O O 0
44 21 23 2 0 2 .0 .0 .00 000000 O O 0
45 23 25 2 0 2 .0 .0 .00 000000 O O 0
46 25 27 2 0 2 .0 .0 .00 000000 O O 0
47 27 29 2 0 2 .0 .0 .00 000000 O O 0
TOTAL WEIGHT OF MATERIALS= .000000
TOTAL MASS OF SYSTEM =  .000000
R.C.DE PIM. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO PIM342)
SAP80 V85.02
* %k %k % % k * %k k k k *k % k k k % % *x * *k *x *k k *k Kk *x *x k k *k *
* ok ok % ASSEMBLY OF EQUATIONS * ok k
* % * % k % % %k % %k * Kk % %k % k % *k *k k *k %k Kk *x % *k *k %k *x *k *x *
JOINT LOADS AND DISPLACEMENTS
NODE L# F/U X-DIR Y-DIR Z-DIR XX YY 2z
9 1 F .150E+01 -.150E+01 .100E+02 .000E+00 .000E+00 .0O00E+00
19 1 F -.150E+01 -.150E+01 .100E+02 .000E+00 .000E+00 .O0OOE+00
34 1 F .000E+00 .108E+02 .000E+00 .000E+00 .000E+00 .0O0OE+00
SPRING AND MASS DATA
JOINT K/M X-DIR ¥-DIR 2-DIR XX Yy z2
29 K .100E+05 .100E+04 .100E+04 .O00E+00 .000E+00 .000E+00
30 K .100E+05 .100E+04 .100E+05 .000E+00 .000E+00 .O00O0E+00
34 K  .000E+00 .000E+00 .100E+05 .000E+00 .0O0OE+00 .00O0E+00
EVALUATION OF PROFILE OF STIFFNESS MATRIX
NUMBER OF EQUATIONS TO BE FORMED = 288
NUMBER OF EQUATIONS TO BE REDUCED = 288
NUMBER OF LOAD CONDITIONS = 1
FORMATION OF BLOCK IN STIFFNESS MATRIX
BLOCK NUMBER = 1 0F 1
LOWEST EQUATION NUMBER = 1
HIGHEST EQUATION NUMBER = 288
NUMBER OF TERMS IN BLOCK = 2700
LOWEST COUPLED BLOCK NUMBER = 1
FORM LOAD BLOCK NUMBER 1
R.C.DE PIM. CONTACTO 34. SEGUNDO ORDEN . (ARCHIVO PIM342)
SAP80 V85.02
* Kk k k k Kk *k *k k k k k k *k *x *k k * %k % k %k * *x *x *x k *k * * % *
* k% % JOINT DISPLACEMENTS * Kk ok k
* % %k % % % % % % %k %k *k * % k % % % %k %k %k Kk k *k *k * k *x *x * %k *
LOAD CONDITION 1 - DISPLACEMENTS "U" AND ROTATIONS "R"
JOINT U(X) u(Y) u(z) R(X) R(Y) R(Z)
1 .3157E-02 .3713E-02 .2988E-03 ~-.2928E-03 .2189E-03 =-.4653E-03
2 .3157E~02 .3991E-02 .4298E-03 -.3028E-03 .2177E-03 -.4613E-03
3 .3065E~02 .4266E-02 .6211E-03 -.3132E-03 .2148E-03 ~-.4566E-03
4 .2883E-02 .4538E-02 .8761E-03 -.3239E-03 .2106E-03 ~.4506E-03



46
47
48

REACTIONS

LOAD CONDITION 1 - FORCES

JOINT

WOOOU & Wl

«9707E~03
.5495E-03
«3157E~02
«3157E~02
.3062E~02
.2871E~-02
«2489E~02
+2105E-02
+1721E~02
«1239E-02
.7573E~03
.2757E~03
.1309E~03
.2058E-03
«1246E-03
«1812E~-03
«1179E~03
.1559E-03
.1111E-03
.1301E~-03
«1041E-03
«1041E-03
«3375E~02
+3374E~02
.3280E~-02
+«3094E-02
.2735E~02
.2381E~02
.2030E~02
«1597E~02
«3157E~02
«3157E~02
.3378E~02
«3380E~02
.3286E~02
+«3097E-02
.2724E-02
.2350E-02
«1974E-02
.1504E-02

F(X)
. 0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000

1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

«5059E~02
.5269E-02
.3339E-02
.3056E-02
.2772E-02
.2486E-02
.2390E-02
«2294E-02
.2198E~02
+2054E-02
.1909E-02
.1668E-02
.5478E-02
«1427E-02
.5680E-02
.1453E-02
.5880E-02
«.1477E-02
.6078E-02
.1501E-02
.6276E-02
.1524E-02
.4006E-02
.4294E-02
.4579E-02
.4864E-02
.4952E-02
.5039E~-02
.5123E-02
.5245E-02
.3620E-02
.3433E-02
.3618E~02
«3325E-02
.3032E-02
»2739E-02
.2638E-02
.2536E-02
. 2433E-02
«2279E-02

AN

F(Y)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

-1.5000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.2525E482"~.3037E-03

.2921E-02
.1229E-03
.1041E~04

-.9166E-04

-.1240E-03

D

.3023E-04
.1783E-03
.3195E-03
.4724E~-03
.6117E-03
.6807E-03
-3304E-02
.7372E-03
.3403E~-02
.7425E~-03
.3501E-02
.7470E-03
.3598E-02
.7510E-03
.3695E~02
.7548E-03
.2988E-03
.4298E-03
.6211E~03
.8757E-03
.1178E-02
.1479E~-02
.1778E-02
.2156E~02
.2550E~-03
.1670E~-03
.1229E~-03
.1041E~-04
.9166E~04
.1240E~-03
.3023E-04
.1783E~-03
«.3195E~-03

!

!

.2908E-03
.2795E-03
.2695E-03
.2608E-03
.2530E-03
.2479E-03
.2420E-03
.2353E-03
.2258E-03
.2150E-03
.2038E-03
«.2798E-03
.1966E-03
«.2759E-03
.1940E-03
.2731E-03
.1922E-03
.2714E-03
-1911E-03
«2709E-03
.1907E-03
«2928E-03
.3028E-03
.3132E-03
.3265E-03
«.3248E-03
«.3236E-03
.3205E-03
.3136E-03
.2895E-03
.2828E-03
.2795E-03
.2695E-03
.2608E~03
.2530E-03
.2479E-03
.2420E-03
.2353E-03

.4724E~-03 -.2258E-03

APPLIETD

F(Z)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

10.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

"F" AND MOMENTS

llMll

M(X)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.1979E~03 -.4228E-03

«1967E-03
.2211E-03
«2233E-03
«.2244E-03
.2261E-03
.2351E-03
.2442E-03
.2535E-03
+2647E-03
.2763E-03
.2837E-03
+1965E-03
.2891E-03
.1955E~-03
.2907E~03
.1947E-03
«2919E-03
.1943E-03
«2925E-03
.1941E-03
«2928E~-03
.2189E-03
.2177E-03
.2148E~-03
.2106E-03
.2093E-03
.2075E~03
.2052E-03
.2020E-03
.2194E-03
.2205E-03
.2211E-03
«2233E-03
«2244E-03
.2261E-03
.2351E-03
.2442E-03
.2535E-03
.2647E-03

FORCES

M(Y)
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000

.4197E-03
.4698E-03
.4726E-03
.4750E-03
.4771E-03
.4788E-03
.4802E-03
.4812E-03
.4819E-03
.4819E~03
.4816E-~03
.4176E-03
.4814E-03
.4170E-03
.4814E-03
.4165E-03
«4814E-03
.4162E-03
.4814E-03
.4161E-03
+4814E-03
.4653E-03
.4613E-03
.4566E-03
.4506E-03
.4438E-03
.4377E-03
.4324E-03
.4269E-03
.4665E~-03
.4688E-03
.4698E-03
.4726E-03
.4750E-03
«4771E-03
.4788E-03
.4802E-03
-4812E-03
.4819E~-03

M(2)
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000



23 .0000
24 .0000
25 .0000
26 .0000
27 .0000
28 .0000
29 -1.0414
30 1.0414
31 .0000
32 .0000
33 .0000
34 .0000
35 .0000
36 .0000
37 .0000
38 .0000
39 .0000
40 .0000
41 .0000
42 . 0000
43 .0000
44 .0000
45 .0000
46 .0000
47 .0000
48 .0000

.0000
.0000
.0000
.0000
.0000
.0000
-6.2760
=1.5240
.0000
.0000
.0000
10.8000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

- 277 -
.0000
.0000
.0000
.0000
.0000
.0000
-3.6951
-7.5481
.0000
.0000
.0000
~8.7568
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000

TOTAL ~-.1308E-10 -.3049E-09 -.4898E-10

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

.0000
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
. 0000
. 0000
.0000
.0000
.0000
. 0000
.0000
.0000
. 0000
. 0000
. 0000
.0000
. 0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

+2444E-11 -~.1390E-10 ~.3856E=-09

v E T
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08d44%

FILE = A:=:PIN341

LO0AD COMODITION =

1
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0844d%

FILE = A:=PIN3d42

LOAD CONOXTION =

1

KNT‘A.L




6. RESULTADOS
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CONDILO DERECHO

PIEZA 34

Fx Fy Fz Dx Dy Dz

T 8.6285 -6.4920 -6.8768 -.862%9E-03 .6492E~02 .6877E-03

TA 17.3330 =-14.4840 -5.7968 -.001733 .014484 .000580
NT -2.0714 9.4920 -9.0368 .2071E-02 -.9492E-03 .9037E-03
NTA -40668 17.4840 -10.1168 .004067 -.001748 .001012

RC 1.0414 -1.5240 -7.5481 -.1041E-03 .1524E~02 .7548E-03

PIM

Resultados correspondientes a 1las fuerzas (Fx, Fy, Fz) y
desplazamientos (Dx, Dy, Dz) en el céndilo derecho, durante las
interferencias en la pieza 34 de trabajo, trabajo con mayor
angulacién, no trabajo, no trabajo con mayor angulacién y de RC

a PIM.
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CONDILO IZQUIERDO

PIEZA 34
Fx Fy Fz Dx Dy Dz
T 2.1715 9.4920 -5.8259 ,2171E-02 -.9492E-03 .5826E-03
TA 4.2670 17.4840 -6.9059 =-,004267 -001748 .000691
NT -87286 -6.4920 -3,.6659 .8729E-03 .6492E-02 .3666E-03
NTA -17.5332 =-14.4840 -2,5859 ,001753 .014484 .000259

RC -1.0414 -6.2760 =3.6951 .1041E-03 .6276E-02 .3695E-02

PIM

Resultados correspondientes a 1las fuerzas (Fx, Fy, Fz) vy
desplazamientos (Dx, Dy, Dz) en el cbéndilo izquierdo, durante
las interferencias en la pieza 34 de trabajo, trabajo con mayor
angulacién, no trabajo, no trabajo con mayor angulacién y de RC

a PIM.
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CONDILO DERECHO

PIEZA 37

Fx Fy Fz Dx Dy Dz

PIM2 -.0789 1.500 -4.483 .7893E-05 -.1500E-03 .4448E-03

T 8.4022 -3.900 -6.5440 -.8402E-03 .3900E-02 .6544E-03

TA 16.8358 -9.300 ~5.4640 -.001684 .009300 .000546

NT -1.7557 6.900 -8.7040 .1756E-02 =-.6900-03 .8704E-03

NTA -3.4801 12.300 -9.7840 .003480 -.001230 .000978

RC 1.0159 -.8760 -7.1488 ~.1016E-03 .8760E~03 .7149E-03

PIM

Resultados correspondientes a 1las fuerzas (Fx, Fy, Fz) y
desplazamientos (Dx, Dy, Dz) en el cdéndilo derecho, durante la
mdxima intercuspidacién y con interferencias en la pieza 37 de
trabajo, trabajo con mayor angulacién, no trabajo, no trabajo con

mayor angulacién y de RC a PIM.



Fx

PIM2 .0789

T 2.3978

TA 4.7642

NT ~9.0443
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CONDILO IZQUIERDO

PIEZA 37

Fy Fz

1.500 -4.4483

6.900 =-2.6560

12.300 -=3.7360

-3.900 -.4960

NTA -18.1199 -9300 .5840

RC =-1.0159

PIM

Resultados

-6.9240 .1088

correspondientes

Dx Dy Dz

-.7893E-05 -.1500E-03 .4448E-~03

-.2398E-02 -.6900E-03 .2656E-03

-.004764 -.001230 .000374

.9044E-03 .3900-02 .4960E-04

.001812 .009300 -.000058

.1016E-03 .6924E-02 -.108E-03

a las fuerzas (Fx, Fy, Fz) y

desplazamientos (Dx, Dy, Dz) en el céndilo izquierdo, durante la

madxima intercuspidacién y con interferencias en la pieza 37 de

trabajo, trabajo con mayor angulacién, no trabajo, no trabajo con

mayor angulacién y de RC a PIM.



7. DISCUSION
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Una vez conocidos los valores numéricos de los
desplazamientos y de las fuerzas de reaccibén, como lo importante
es su interrelacién y su comparacién con los valores en mé&xima
intercuspidacién, 1los <colocamos en una hoja de cé&lculo

electrénica para su procesamiento.

Para mejor comprensién y estudio, pedimos a la maquina
que nos de la salida en forma de graficos, pues de esta manera
se realza el valor cualitativo de los resultados y puede hacerse

mejor su comparacién.

a*
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Condilo Derecho

Pieza 37

0.010
0.008
0.006
0.004
0.002

PIM 2 37 TRABAJO A 37 NTA
37 TRABAJO NT 3

Dz Dy Dx

GRAFICO A
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Condilo Derecho

Pieza 37

PIM 2 37 TRABAJO A 37 NTA
37 TRABARJO 37 NT ., RCPIM

Fz Fy Fx

GRAFICO B




=98 7=

Condilo Derecho

GRAFICO C
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Condilo Derecho

GRAFICO D
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Condilo Izquierdo

Pieza 37

0.0101;
0.0081-
0.006 1
0.0041
0.0021
0.0007
-0.0021

-0.0041
-0.006 K GHEEE
PIM 2 37 TRABAJO A 37 NTA
5 L5 37 TRABAJO 37 NT Sl
Dz Dy Dx

GRAFICO E
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Condilo Izquierdo

PIM 2 37 TRABAIO A 37 NTA
37 TRABAJO 37 NT . RCPIM

Fz Fy Fx

GRAFICO F




= 2015 =

Condilo Izquierdo

GRAFICO G
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