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ABSTRACT 

FINITE ELEMENT MODELLING AND ANALYSES OF 

BEAMS AND CONNECTIONS BY MSC/NASTRAN 

Ar th i  t Limpaisarn 

Master of Science 

Youngstown S t a t e  Univers i ty ,  1986 

The ob jec t ives  of t h i s  work were t o  demonstrate the 

c a p a b i l i t y  of the f i n i t e  element a n a l y s i s  program MSC/NASTRAN 

i n  modelling d i f f e r e n t  kinds of s t r e s s  a n a l y s i s  problems en- 

countered i n  c i v i l  engineering d i s c i p l i n e ,  and t o  compare and 

a s s e s s  the accuracy of the  r e s u l t s  obtained by using d i f f e r e n t  

modelling opt ions of the MSC/NASTRAN f o r  the  same problems. 

The problems s tud ied  were : 

1. the  analyses  of beam s t r u c t u r e s ,  which include 

1 .I.  a simple thin-walled curved beam, 

1 .2 .  a continuous double- tee beam subjec ted  t o  

symmetrical and unsymmetrical uniformly d i s -  

t r i b u t e d  loading,  

1 . 3 .  a continuous h o r i z o n t a l  curved beam subjec ted  

t o  out  -of-plane loading,  

2 .  the  r i v e t e d  connections,  which include 

2.1. a b u t t  j o i n t  , 

2.2 . a beam-to-column c ~ n n e c t i o n , ~  

D i f f e r e n t  element opt ions a v a i l a b l e  i n  MSC/NASTRAN element 

l i b r a r y  were used a s  models f o r  each problem. The r e s u l t s  ob- 



t a ined  from these types of ana lyses  and from the experiments 

a r e  a l s o  presented.  

Good r e s u l t s  were obtained from some f i n i t e  element 

models when compared with t h e  s o l u t i o n s  from the  theory and the 

experimental  r e s u l t s .  Some f i n i t e  element models f a i l e d  t o  give 

accura te  r e s u l t s .  From t h i s  i n v e s t i g a t i o n  t h e r e  is evidence 

t h a t  the  f i n i t e  element models provided i n  the  ~ C / N A S T R A N  

should be s e l e c t e d  wi th  ca re  t o  achieve good r e s u l t s  from the 

f i n i t e  element ana lyses .  The use r s  should have s u f f i c i e n t  

background i n  f i n i t e  element theory i n  order t o  choose the 

proper f i n i t e  element f o r  the  s t r u c t u r e s  t o  be analyzed. 
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INTROQUCT ION 

The finite element method (FEY) is a vonular numeri- 

cal technique used for determining the stresses, strains, 

and displacements in structures. A number of general 

Qurnose finite element comnuter nrograms, such as ;?ISC/- 

NASTRAN, ANSYS, ADINA, ARAnUS etc., are available for 

the solution of the problems in elasticity, plasticity, 

fluid flow, and so on. Yost important to the success of 

a finite element analysis is the accuracy of the model- 

ling technique utilized to develov the discretised model 

of the structure. Thus, the accuracy of the finite 

element results is a matter of ?rimary concern to those 

who perform finite element analyses and to those who are 

responsible for conclusions derived therefrom. 

The FEY has undergone an extremely active deve1o~- 

ment neriod since its beginnings in the late 1950s. Dur- 

ing the first six or seven years, the application of the 

FEY spread very slawly, and the research efforts concen- 

trated mainly on new element develonment. A more sipnifi- 

cant preliminary to the development of the FEY was the 

matrix generalization of structural t3eorv in which the 

analysis was formulated as a form of coordinate transforma- 

tion. The classic work, which connletely stated the 



matrix formulation of the structural theory and erhich 

clearlv outlined the narallel procedures of the force 

and dis?lacement methods, was the series of articles first 

published in Aircraft Engineering by Argyris (I!. It 

was this work which demonstrated that the conceats of 

matrix structural analysis are not restricted to the 

traditional truss and beam analysis only (1) and it can 

be generalized for avnlication to assemblages of any type 

of structured elements. 

The true finite element concept is concerned primarily 

with the discretization process, not with the procedure 

used to analyze the system after the discrete elements 

have been identified and evaluated. Specifically, the 

FEY discretization involves the assumption of strain or 

stress fields defined on a regional basis, rather than 

re~lacement of the actual continuum by a set of substi- 

tuted elements. This general concept apnlies to well 

known approximation methods of continuum mechanics, such 

as the Rayleigh - Ritz method. The unique feature of 

the FEM is the idea of defining the strain field indeven- 

dently for the various regions or elements into which the 

continuum is divided. 

A41though this regional discretization conce~t had 

been proposed earlier, it was only when it was used by 



Soeing Aircraft Company as a means of avoiding the diffi- 

culty of nhysical discretization hy bar assenblapes that 

the method reallv began to develop (1). Since 1.965, 

advances in finite element methodolopy have been very 

rapid and diverse because of the availability of digital 

computers. ?iore recently, there has been a natural trend 

towards work focussing on applications of the method. 

One of the first tasks facing a potential user of 

tbe FEM is an appropriate selection of a suitable element. 

At this stage, one is confronted with a lar9e number of 

elements that have resulted from over twenty years of 
- 

research activity. In 1984, MacNeal and FIarder ( 2 , 3 )  

presented a proposed standard set of problems to test 

finite element accuracy. The intended purpose of the 

proposed problem set was to hel? users and develo~ers 

of the finite element programs to ascertain the accuracy 

of particular finite elements in various applications. 

However, the problems solved by using PfSC/?IASTRAN are 

too small to be the references for the users and developers 

of the finite element programs. 

The primary objective of this work is to demonstrate 

the capability of t5e finite element analysis program 

MSCIXASTRAN in modelling different kinds of stress 
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analysis problems encountered in the c i v i l  engineering "dis- 

cipline. The nroblens are carefully chosen to observe 

the behavior of different elements available in the 

FfSC/NASTWN's element library. The other obiective of 

this study is to comnare and assess the accuracy of the 

results obtained by using different modelling options of 

?4SC/NASTRAN for the same problem. This is done to develon 

a set of general guidelines for the selection of appro- 

priate elements for various FE analysis applications; 

In Chapter 1 a brief theory and mathematical formu- 

lation of the FEY is presented for the sake of complete- 

ness. Chapters2 and 3 describe the exact geometry and 

the FE models of the simple thin-walled curved beam, the 

continuous beam, and the riveted connections resnectively. 

A discussion of results along with a comparison with the 

theoretical and experimental results is also ?resented 

in these chapters. The concluding remarks with recommenda- 

tions are discussed in Chapter 4. The sample input data 

for different finite element models are given in appen- 

dices. 



THEORY OF F I N I T E  ELEMENT FlETHOD 

The Finite Element Method (FEM) is a numerical 

procedure for solving continuum mechanics problems with 

an accuracy accentable to enqineers. In structures, the 

method can be understood as an extension of earlier estab- 

lished analysis techniques in which a structure is renre- 

sented as an assemblage of discrete truss and beam elements 

(4). The same matrix algebra procedures are used, but 

instead of truss and beam members, finite elements are 

employed to represent the region of plane stress, plane 

strain, and axisymetric, three-dimensional, plate, or 

shell behavior. 

1.1 The Mathematical Formulation of FEY 

For the equilibrium of a general three-dimensional 

body shown in Fig. 1.1, the external forces acting upon 

the body are surface traction, fS, body forces, fb, and 
i concentrated forces, F , which in the rectangular coor- 

dinate system are 

The displacements of the body from the unloaded 



configuration are denoted by U ,  where 

y = [ u  v W J  ( 1 . 2 )  

The strains corresponding to displacements, fT; , are 

and the stresses corresponding to E are . 

r bT = [ 6 r x  b y y  6 2  cry  Lyz  Gr ] 
To calculate the response of the body, the governing 

differential equations of equilibrium are established 

with the helq of the ~rinciple of virtual work. These 

equations are subjected to apnro~riate boundary conditions. 

According to this principle, the equilibrium of the hodv 

requires that for any compatible, small virtual displace- 

ments imposed onto the body, the total internal virtual 

work is equal to the total external virtual work, thus 

where, is virtual strain vector written as 
- 

5'' = [ ax E,, ax, ( 1 . 6 )  

5 is virtual displaceaent vetor given by 
- 
u T =  [ .  ii G ]  ( 1 . 7 )  

The superscript s denotes that surface displacements are 



considered and the su~erscript i denotes the disnlacements 

at the point where the concentrated forces F~ are aoplied. 

T5e equation (1.5) is an expression of equilibrium con- 

taining the compatibility and constitutive requirements 

in the finite element formulation. 

In finite element analysis,the body in Fig. 1.1 is - 

approximatedas an assemblage of discrete finite elements 

with the elements being interconnected at nodal points 

on the element boundaries. The disnlacements measured 

in a local coordinate svstem x, v ,  z within eacb element 

are assumed to be a function of the displacements of the 

N finite element nodal points. Therefore, for element m 

where H(") is the displacement intergolation matrix, the 

superscript m refers to element m, and U is a vector of 

the three global dis?lacement conponents ui,vi and vi at 

all nodal points. U is a vector of dimension 3 N ,  

GT = [ul u2  u3  ... ~ n ]  (1.9) 

where IJi = [ ui vi wi] , i = , 2 , 3  . , n. 

With the assumption on the displacements in (1.8), the 

corresponding element strains, can he evaluated as 



where B (m) is the strain-displacement matrix; the rows 

of B(~) are obtained by appropriately differentiating 

and combining rows of the matrix The stresses in 

a finite element are related to the element strains and 

the element initial stresses, and expressed as follows: 

where c(~) is the elasticity matrix of element m and 

6rtm) are the element's initial stresses. The equilibrium 

equations corresponding to the nodal point displacements 

of the assemblage of finite elements are rewritten as a 

sum of integrations over the volume and areas of all 

finite elements: 

T scm) + z i ( m ~ ~ ( m )  f dsCrn) + c V ~ ~ F ~  i (1.12) 

By substituting (1.8) to (1.11) in (1.12), 



The surface displacement interpolation matrices H S (m) 

are obtained from the volume displacement internolation 

matrices M (m) in (1.8) by substituting the element surface 

coordinate, and F is a vector of the externally a~nlied 

forces to the nodes of the element assemblage. The 

equations for the unknown nodal point displacements.are 

obtained by imposing unit virtual dis~lacements in turn 

at all displacement components. Thus, 

-. 
C T  = identity matrix 

Letting6 = IT so, 

KU = R 

where the load vector, R = RB + R -  - R I  + RC S (1.15) 

The matrix K is the stiffness matrix of the element 

assemblage, 

The body force vector, R B  = Z ~ ' " ' ' ~ f ~ ' ~ ' d ~ ' ~ ' ,  
m ivcm, 

The surface force vector, RS - - zi(2 s(m)rfs(m) d s ( ~ )  (1.18) 

The element initial stresses vector, 



And the concentrated loads, RC = F (1.29) 

Therefore, the formulation of the equilibrium equation 

in (1.14) above includes the assembly process to obtain 

the structure matrices from the element matrices. It is 

usually referred to as the direct stiffness method. The 

resulting linear simultaneous equations are solved for 

the unknown nodal variables using the numerical technique. 

Stresses can be determined by calculating the strains and 

using Hooke ' s Laws. 

1.2 Derivation of H ?"Iatrix for an Isoparametric Element 

For the isoparametric quadrilateral element, the 

geometric and the displacement shape functions are defined 

by the same inter~olation formulas. Since. the number of 

nodes is four, a complete polynomial cannot be used (5). 

The best choice is a bilinear polynomial 

Element in Local Coordinate Element in Grobal Coordinate 



Note that the displacement field, u ( t , ~ )  = { ~ J l a j  becones 

linear on each side of the elernent f = 2 1 and 7 = 2 1 

Since, {(?IT = { - I  1 1 -11 , and 

} = { - I  -1 1 I }  , constructed 

H = {B] [~n]-l = { H I  HZ H g  ~~1 , where 
H1 = %(I-C) (I-?), 

matrix (Bn) is as follows: 

Since it is an isoparametric element, the shape function, 

(Bn) = 

H , over the element of reference and the geometrical 

- - 
1 - 1  -1 1 

1 1 - 1  -1 

1 I i 1  

1 -i  1 -1 - - 
The inverse of (Bn) is found as - 

T -1 1 1 -i  (Bn)-I = L(Rn) = h 
-1 -1 1 1 

i -1 1 -1 

Therefore, the interpolation matrix (H) is given by 



transformation functions, { E l  , are the same. Hence 

{ f i ]  = {HI which leads to 



CHAPTER 2 

THE ANALYSES OF BEAF4 STRUCTURES 

In this chavter, a sim~le curved beam and two differ- 

ent types of three span continuous beams are analyzed 

by the MSC/NASTRAN. The simple beam has an I cross sec- 

tion. The first continuous beam has a double-tee cross 

section, and the other continuous beam is a horizontally 

curved beam with an I cross section. Various types of 

finite element modelling techniques are employed to 

analyze these problems. 

2.1 Simple Thin-lA!alled Curved 3eam 

This problem is chosen from reference (6) to compare 

the results obtained from finite element analysis usinq 

r\lSC/NASTMN for the different boundary conditions of 

simple supports and fixed supnorts for a horizontal curved 

beam with the exact solutions of reference (7). This 

problem is selected to verify the application of the three- 

plate beam element concept described in (7). This special 

modelling technique is used to model the out-of-plane 

bending of flanges due to non-symmetric loading. 

The configuration of the beam is shown in Fig. 2.1. 

When the appronriate multipoint constraints (NPC) are 



snecified, the three elements, then, behave as one I-shape. 

The ends of the web element are located at nodal points i 

and j, those of the top flange at i+l and j+l, and those 

of the bottom f1;nge at i+2 and j+2, as shown in Fig. 2.2. 

All displacements and rotations of the flange mesh points, 

except the rotation about the Z-axis, are equated to those 

of the web. The resulting three-plate beam element has 

eight degrees-of-freedom: three displacements and three 

rotations of the entire section and two flange-warping 

rotations. For symmetrical sections, the w a r ~ i n ~  rota- 

tion of the bottom flange is opposite to that of the top 

flange. The degrees-of-freedom are then reduced to 

seven. The boundary conditions specified for pinned sup- 

ports are ~ ( 0 )  = w(Lc)= @(01 = @ ( L C )  = 0 ; and for those 

of the fixed support are wio) = W(LC) = $(o) = $ ( L C ) =  W ~ O )  = w : ~ > ~ ,  

wherewis the displacement in Z direction,@is the warp- 

ing rotation,w'is the first derivative o f w  , which physi- 

cally means the rotation about Z axis, and Lc is the length 

of the beam along the curve. Each plate is divided into 

4 straight beam elements. The beam then has 15 nodes and 

12 elements. 

The Solutions and Results of the Simple Thin-Walled 

Curved Beam 



The results are shown in Table 2.1. The finite 

element analysis results from (6) and MSC/NASTRAN are com- 

pared to those from the exact solution (7). It can be 

seen that the results for pinried supports from YSC/NASTIIAN 

are much closer to the exact solutions than those from (6). 

The same beam is then used as a fixed supported beam with 

the loading being the same. The results given by the 

fixed support conditions are ?oar compared to those of 

the pinned support conditions. 

2.2 The Continuous Double-Tee Beam 

The double-tee beams are widely used structural 

forms in civil engineering. It is highly functional, as 

it not only meets structural requirements, but also pro- 

vides a flat.usefu1 surface. In this case, the symmetri- 

cal and unsymmetrical uniformly distributed loads are 

applied on the middle span. Fig. 2 . 3  shows the geometry 

of the beam and the loading conditions. The beam is 

fabricated from steel which has the modulus of elasticity, E, 

3 0 . 0  ~ ~ / r n r n '  and the Poisson's ratio, v, 0 . 3 .  The speci- 

fied boundary conditions for supports A ,  B, C, and D are: 

u = w = 4 = o and v(o) = d"(o) = o. The u, v, and w are 

the translations in x, v, and z direction respectively, 

6 is the torsional rotation, and 4" is the second 



derivative of 4 .  The value of 4" equals to zero physi- 

cally means that the cross section can warp freely. The 

WSC/NASTMN program does not nrovide the capability to 

specify 4" as a degree of freedom. 

Four finite element models consisting of beam ele- 

ment, rectangular plate element, solid brick element, and 

three-plate beam element using ?{PC, shown in the Fig. 2.4, 

are constructed. 

2.2.1 Beam Element ?lode1 

The continuous beam is constructed from 60 2Q0-mm 

beam elements. Since the beam element is the straight 

element which, herein, passes through the neutral axis 

of the beam, the unsymmetrical uniformly distributed load 

has to be applied in the form of a symmetrical uniformly 

distributed force and a uniformly distributed torque 

which have the magnitudes of 1200 KN/mm and 7.2~10 5 

KN-mm/mm respectively. The boundary conditions of the 

beam are shown in Table 2.2. 

2.2.2 Rectangular Plate Element Model 

The assembly of three rectangular plates .is con- 

structed composed of two vertical ylates and a horizontal 

plate, as shown in Fig. 2 . 4 ( b ) .  Each plate is divided 

into 200 x 600 - mm rectangular plate elements. Since 



Kirchhoff's hypothesis is applied for flat plate and 

shell element formulation in the YSC/NA~TUY finite ele- 

ment analysis program, the rotational degree of freedom 

about the normal to the plane is omitted, leaving five 

degree-of-freedom at a node ( 8 ) .  There are 427 nodes 

and 360 elements in the finite element model. The boundary 

conditions of the beam are shown in Table 2.2. 

2.2.3 Solid 3rick Element Model 

This type of element contains only translationa1 

degrees-of-freedom. It is a modified isoparametric ele- 

ment which uses selective integration points for different 

components of strain. There are three different schemes 

of integration points available, whose selection depends 

on the number of edge grid points which bave been deleted 

(9). Here a 2 x 2 ~ 2  integration scheme is used. The material 

coordinate system used corresponds to the element coor- 

dinate system. In this case the beam is composed of 

560 small brick elements with 8 nodes per element, as ' 

shown in Fig. 2.4(d). The boundary conditions of the 

beam are shown in Table 2.2. 

2.2.4 Three-Plate Ream Element Model 

The webs and flange are considered as three senarate 

elements. The ends of the two web elements are located 



at node points i+l and i + I  and at i+l  and P l ;  those of 

the flange are at i and j and at 7 and 7 respectively, 
as shown in Fig. 2.5. The offsets of the flange are 

placed at the appropriate locations relative to the web. 

B v  specifying appropriate multipoint constraints, all dis- 

placements and rotations of the flange mesh points, except 

the rotation about the Z axis, are equated to those of 

the web so that the three elements behave as one double- 

tee shape. The resulting three-plate element has seven 

degrees-of-freedom: three displacements and two rotations 

of the entire section, one rotation for web, and one rota- 

tion for flange. The boundary conditions are shown in 

Table 2 . 2 .  

The Solutions and Results of the Continuous Double-Tee Ream 

Two loading cases are considered. The results at 

the sections located at 3 0 0 0  mm, 6 0 0 0  mm, and 9 0 0 0  mm from 

the left end are compiled for com~arison purposes. The 

displacements and flexural stresses at 3 0 0  mm above the 

bottom and at the top fiber of the cross section (point E, 

F, and G in Fig. 2 . 3 ( b ) )  are calculated and shown in 

Tables 2 . 3  and 2 . 4 .  For the symmetrical loadings, most 

of the models give good results, except in a few cases. 

The beam element gives very good results for both the 



stresses and the displaceaents. Com~aring t5e results 

for stresses and disnlacements from the beam element to 

those obtained from the simple beam theory (10), it was 

found. that the difference was only -0.74% and 6.2% 

respectively. For this beam, the cross section is rela- 

tively large; however, the beam elements are considered 

as joined at their center lines so that the actual clear 

span distance and thus flexibility of the member is 

red-uced and should he taken into account (8). 

The rectanqular plate element does not yield- aecur.ate 

results for the stresses in ugper fibers. However, the 

accurate stress results in the webs are obtained. The 

solid brick element usually is more flexihle than any 

other type of elements, i.e. it gives larger displacements 

and smaller stresses. Good stress results are obtained 

from the three-plate beam element; however, it gives 

very poor results for displacement. 

For the case of unsymmetrical loading, the effects 

of warping cannot be included for the beam element and 

the three-plate beam element, as shown in Table 2.4. Even 

though the webs of the three-plate element are offset, 

the actual condition of loading cannot be used, i.e. 

instead of applying unsymmetrical uniformly distributed 



force, the uniformly distributed force and torque are 

applied on the flange. Comnarinp the exact solution 

(lo), which is the simple beam theory, the rectangular 

plate element and the solid brick element do not give 

good results for both displacements and stresses. 

For the exact solution ( l o ) ,  given in Table 2.3 and 

2.4, the simple beam theory is used. The simnle beam 

theory is also used to compute the flexural stresses for 

the beam element as in the following example. For the 

continuous double-tee beam which is subjected to symme- 

trical load, at point C for the first support, the bend- 

ing moment obtained from the finite element using the 

beam element is M = 2.70 x 10 KN-mm. 

The flexural stress at point G, 6 = ?Ic/I, where 

6 = flexural stress, 

?4 = bending moment, 

c = 126.2 mm = distance from neutral axis to the 

4 4 point G, and I = 5 . 4 0 5 4 ~ 1 0  mm = themoment of 

inertia along neutral axis. Therefore, 

d = 2.70 x 10 x 126.2 / 5.4054 x 10 
2 6 = 63.04 KN,/mm. 

It should be noted here that for the ?late element and 



the solid element, the conditions of the su~ports are 

different, as shown in Table 2.2, so the different stresses 

are obtained at the intermediate sup~orts ( 1 / 4  length and 

3/4 length in Table 2.3 and 2.4:. 

2.3 The Horizontal Curved Beam 

The use of curved girders in highway bridges located 

on horizontally curved alignments has increased progressively 

due to the modern emphasis on asthetic considerations as 

well as simplicity of arrangement, details, and construc- 

tion. The curved girders of a horizontally curved bridge 

are primary members that determine its load carryinq 

capacity and, therefore, need careful consideration. In 

this case, a.lV33x118 beam is used and a uniformly dis- 

tributed force of magnitude of 1.25 kips/ft is applied over 

the entire span of the beam. For the continuous hori- 

zontal curved beam, four finite element models are pre- 

sented. The results from the analyses are compared to 

those from the V-load method (11). The geometry and the 

properties of the cross section are shown in Fig. 2.6. 

The boundary conditions of all cases are shown in Table 

2.5. 

2.3.1 Rectangular - Coordinate Beam Element Model 

The straight beam elements are used with the nodal 



points in rectangular coordinates and each beam element 

has .the length of one foot. To define the boundary 

conditions for the supports, since the alignments of 

the supports B, C, and D in Fig. 2.7 are locsted radially, 

the three new coordinate systems are established so that 

the local Y-coordinates of the supports B, C, and D are 

the tangents of the curve of the beam. Then the restraints 

can be specified according to the new coordinate system. 

2 .3 .2  Cylindrical - Coordinate Beam Element Yodel 

The one-foot beam elements are also used in this 

case, but all nodal points are specified in cylindrical 

coordinates. By using these coordinates, the boundary 

conditions of each support can be specified in r,e', and 

Z directions, so new local coordinate systems are not 

necessary to be established. The alignment of the beam 

using cylindrical coordinates, including the significant 

angles, is shown in Fig. 2 . 8 .  

2 . 3 . 3  Continuous Straight Beam Model 

A straight continuous beam is created in such a 

manner that the length of each straight girder segment 

is set equal to the respective curved-girder arc length. 

This model is set up to compare its results to those of 

the curved beams. 



2.3.4 Three-Plate Eeam Element P40del 

The same concepts applied to the simple thin-walled 

curved beam have been used. The same arrangement of the 

three parts of the beam used is also shown in Fig. 2.2. 

The resulting three-plate element has eight degrees-of- 

freedom: three displacements and three rotations of 

the entire section, and two flange-warping rotations. 

The Solutions and Results of the Continuous Horizontal 

Curved Beam 

For the continuous horizontal curved beam, the dis- 

placements and the bending moments are obtained from the 

MSCINASTRAN finite element analysis and the V-Toad 

analysis ( 9 ) ,  as shown in Table 2.6. The bending moments 

obtained from every solution are also plotted, as shown 

in Fig. 2.9. The results from the V-load method are 

very good compared to those from the MSC/NASTRAN finite 

element analysis. The bending moment at the middle of 

the second span, given by the Y- load analysis, is more 

conservative than that from the MSC/NASTUN finite element 

analysis. In this case, the three-plate beam element 

does not give good results for the displacements; how- 

ever, the results for the bending moments are good. In 

addition, it should be noted that the curvature of this 



beam i s  c o n s i d e r a b l y  small, s o  t h a t  t h e  r e s u l t s  obta. ined 

from t h e  s t r a i g h t  beam and from t h e  curved  beam a r e  n o t  

much d i f f e r e n t .  



CFAPTER 3 

THE RIVETED CONNECTIONS 

The riveted connections have been yo~ularly used 

as the components of multistory building frames. Many 

full-scale tests were conducted to observe the behavior 

of these type of connections (12, 13, 14). In this chap- 

ter the MSC/NASTRAN finite element analysis program is 

used to analyze two types of connections, a butt joint 

and a beam-to-column connection. The results from the 

finite element analyses are compared with the experimental 

results of references (12) and .(13). 

3.1 The Butt Joint 

The butt connection selected for this study is one 

of the eight full sized bolted butt jointSused in static 

tension tests, conducted at Lehigh University in 1965 (13). 

The butt joint is fabricated from 1-inch plies of A 440 

steel plates and connected by 7/8-inch AST?4 A 490 high- 

strength bolts. The detai>,of the butt joint and the 

properties of the plates are illustrated in Fig. 3.1. 

The stress - strain relationships used to determine the 

idealized nonlinear elastic material behavior of the 

A490 bolt are shown in Fig. 3.2 (16). Due to symmetrv, 



only half of the structure is analyzed. 

3.1.1 The Rectangular Plate Element Vodel 

The finite element modeling of the rectangular 

plato element is shown in Fig. 3.3la). For the full- 

sized test, when installing a high strength bolt to the 

structure, it is torqued to a high tension. This ~roduces 

a high clamping force and consequently a frictional 

force develops between the flaying surfaces. In bearing- 

type connections, it is assumed that the loads to be - 

transferred are larger than the friction caused by tighten- 

ing the bolts with the result that the members slip a 

little on each other, putting the bolt in shear. To 

utilize this behavior in the finite element model, rod 

elements are used. One rod element is discretized to 

carry the pretension load of the bolt and the other rod 

to resist the shear load. The rod elements replacing 

these two bolts are shown in Fig. 3.4(15). Two rod ele- 

ments, numbered 1 and 2, carry the pretension of the two 

bolts, and one rod element, numbered 3, carries the shear 

load to be resisted by the same two bolts. Eence, in 

each shaded area, there are three rod elements simulat- 

ing the behavior of two bolts. The finite element model 

in Fig. 3.3 then has 52 nodes, 24 nlate elements, 8 rod 



elements carrying tension force, and 4 rod elements 

carrying shear force. For the boundarv condition of 

this model, as it is assumed to be the plane stress analy- 

sis, the degrees of freedom of the translation in the 

direction normal to the plate, which is Z direction in 

Fig. 3.3(a), are fixed, as are all the translations of 

the nodes at the left end and the bottom of the bottom 

plate. 

3.1.2 The Solid Brick Element Model 

The same connection is also analyzed using solid 

brick elements. The modelling of the three-dimensional 

butt joint using -the -eight .node -solid brick element is--shown 

in Fig. 3 ( b ) .  The tension property of the bolts as 

used for the bolts in the rectangular plate element case 

is used again. However, in this case one bar element is 

used to represent one bolt, and each bar element carries 

both tension and shear forces. The finite element model 

of the butt joint then has 112 nodes, 36 solid brick 

elements, and 8 bar elements. 

The Results of the Butt Joint 

The translationsin x-direction at th.e right end of 

the structure, node 51 for the rectangular plate element 

case and node 64 for the solid element case, are plotted 



in Fig. 3.5 to compare with the experimental results ( 1 6 ) .  
- 

Since this is an elastic analysis, the relation of load 

and deformation is a straight line. The shear forces in 

rod elements are also shown ir Table 3.1. It can be 

seen tha.t the outer rivets carry nore load than the 

inner rivets. Similar behavior is also observed.in the 

experiment (16). 

3.2 The Beam-to-Column Foment Connection 

This type of connection is widely used as com- 

~onents of a ty~ical multistory steel building frame. 

In recent years, the use of ASTM A325 and A 4 9 n  high 

strength bolts have become popular for field erection. 

Full-scale tests of the beam-to-column connections were 

conducted at Lehigh University (12). Even though the 

full-scale tests give realistic results, it is not 

feasible to carry out an extensive testing program for 

each type of combination of these connections in order 

to assess accurately their response because of cost and 

time involved. In addition, for the beam-to-column 

moment connections, the geometry is too complicated to 

obtain a closed form solution. 

In this section, the beam-to-column connection 

shown in Fig. 3.6 is analyzed by using the MSC/NASTRAY 



finite element program. Two types of finite element 

models are constructed using the plate element and the 

solid elements. Also in this case, due to symmetry, 

only half of the structure is analyzed. 

3.2.1 The Plate Element ?.lode1 

The finite element modeling of the plate element 

is shown in Fig. 3.7(a). Two sha~es of the plate ele- 

ments are used, the rectangular and the triangular plates. 

To represent the behavior of the  ret tensioned bolts in 

the finite element model, the rod elements are used again, 

as shown in Fig. 3.4. The finite element model then has 

172 rectangular plate elements, 2 triangular plate ele- 

ments, 16 rod elements carrying tension forces, and 8 

rod elements carrying shear forces. Since, in this case, 

the structure is analyzed as a plane stress problem, all 

the translations normal to the  lane of the ?late ele- 

ment, which is the translation in Z-direction as shown 

in Fig. 3.7(a), are fixed. The boundary conditions 

specified for the structure are: for all the nodes on 

the plane of synmetry, the translations normal to the 

plane of symmetry, which is x-direction as shown in 

Fig. 3.7(a), are fixed. The concentrated forces of the 

total magnitude of P / 2  = 100 Kips are anplied to the 



nodes on the top of the column in the downward direction 

(negative y-direction in Fig. 3.7 (a)). 

3.2.2 Solid Element Plodel 

Two types of solid elements are used, the brick 

(HEXAhedral) and the wedge (PENTAhedral) shapes, which 

are represented by CHEXA and CPENTA elements in the 

P4SC/NASTRAN respectively. The three-dimensional finite 

element model is shown in Fig. 3.7(b). The finite ele- 

ment mode1,consisting of 1088 nodes,has 466 HEY& elei 

ments, 2 PENTA elements, 16 bar elements conne-cting the 

moment plate and the beam, and 3 bar elements connecting 

the shear plate and the beam. For this type of element, 

only translational degrees of freedom are retained at 

each node. Since the plate element case is a ?lane 

stress analysis, the z-translation at every node of the 

structure is fixed, leaving only 2 degrees of freedom ?er 

node for the whole structure. The boundary conditions 

specified are: the translations of the nodes on the plane 

of symmetry in x-direction (horizontal) and the transla- 

tions of the nodes at the supyorts on the right end of 

the beam in y-direction (vertical) are fixed. The con- 

centrated forces of the total maqnitude of 100 kips are 

applied on the top of the column in the downward 



(negative v-) direction. 

The Results of the Reaq-to-Column Connections 

The translation at the bottom of the column, node 

1 in the plate element case and nodes7 and 11 in the 

solid element case, in vertical (y-) direction with the 

load, obtained from the MSC/NASTRAN is plotted in Fiq. 3.8 3 

along with the test results and the ~redicted results by 

the elastic plastic analysis performed in reference (12). 

The plot shows that the results from solid element are 

closer to the test results than those from plate element. 

The stress distributions in heam and column components 

are plotted and compared with the test results. Fig. 3.Q 

to Fig. 3.11 show the variation of the horizontal stresses 

at the end of the moment nlate, the variation of horizon- 

tal stresses at the column innerface, and the variation 

of the vertical stresses along the column innerface. The 

test results (14) and finite element results show fairly 

good agreement for all these three cases. 



CHAPTER 4 

CONCLUDING REMARKS AND RECOMMENDATIONS 

The f i n i t e  element a n a l y s i s  is  a powerful t o o l  f o r  

so lv ing  engineering a n a l y s i s  problems. MSC/NASTRAN is  

one of the f i n i t e  element computer programs which provides 

s e v e r a l  opt ions  of f i n i t e  element r ep resen ta t ions  f o r  the 

same problems. A number of c i v i l  engineering s t r u c t u r e s  a r e  

analyzed by using the MSC/NASTRAN program. 

For the simple thin-walled curved beam using MPC 

modelling technique, the good r e s u l t s  a re  obtained only f o r  

the case of pinned-end. I t  can be seen t h a t  the beam element 

model g ives  very good r e s u l t s  f o r  the continuous double- tee 

beam subjec ted  t o  symmetrical uniformly d i s t r i b u t e d  load ,  

however, it  is n o t  ab le  t o  show the  t o r s i o n a l  e f f e c t ,  when 

subjec ted  t o  unsymmetrical uniformly d i s t r i b u t e d  load .  The 

p l a t e  element model and the  s o l i d  element model do n o t  give 

the  good r e s u l t s  f o r  the continuous double- tee beam both i n  

case of symmetrical loading and unsymmetrical loading.  For 

the  h o r i z o n t a l  curved beam, a l l  the  f i n i t e  element models 

give very good r e s u l t s  except the  MFC mode1,which g ives  in-  

accura te  r e s u l t s  f o r  the  displacements.  I n  genera l ,  t he  MPC 

model g ives  good r e s u l t s  f o r  s t r e s s e s  i n  both types of beams. 

For the  b u t t  j o i n t  a n a l y s i s ,  both p l a t e  and s o l i d  

element models g ive  very good r e s u l t s  when compared t o  the 



experimental  r e s u l t s  (14). For the  beam-to(-column( connection, 

accura te  r e s u l t s  a r e  obtained f o r  both the s t r e s s e s  and d i s-  

placement. I t  can be seen t h a t  the more accura te  r e s u l t s  a r e  

obtained when the three-dimensional s o l i d  elements a r e  used t o  

model the c ~ n n e c t i ~ n s .  However, one should be aware t h a t  i t  is 

time consuming t o  s e t  up the model and the computer time w i l l  

be much more i n  the case of the  s o l i d  elements than i n  the 

case of the p l a t e  elements. A s  it can be seen , in  the  case of 

the  beam-to-column connection, the  number of nodes of the  

s o l i d  element model i s  more than four  times t h a t  of the p l a t e  

element model. For t h e  genera l  beam s t r u c t u r e s  without  t o r s i o n a l  

e f f e c t ,  t he  beam element is t h e  most s u i t a b l e  t o  use.  

Although the RISC/NASTRAN is  a powerful f i n i t e  element 

a n a l y s i s  program and provides many types of elements,  the user  

must have s u f f i c i e n t  understanding of the  problems and the  

f i n i t e  element theory t o  choose s u i t a b l e  elements t o  make a 

f i n i t e  element model. 



F i g .  1.1 Genera l  Three Dimensional  Body 
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Fig. 2.1 Single Span Horizontal Curved Beam 

Fig. 2 . 2  Three-Plate Beam Element of Forizontal Curve 
Beam 



(a) Side-View 

(b) Cross -Section 

(c) Cross-Section at A - A  of Loading Case 1 

(d) Cross-Section at A - A  of Loading Case 2 

Fig. 2.3 The Continuous Double-Tee Ream 



(a) Beam Element ( h i  nodes, 6 1  elements) 

( b )  Rectangular Plate Element (427 nodes, 760  el.- 

ments) 

( c )  Threepiate Beam Element ( 1 8 3  nodes ,  1 8 U  e l e -  

ments) 

(Cont inued)  



(d) Solid Brick Element (1230 nodes, 560  elements) 

F i q .  2.4 The Finite Element Models of the Continuous 
Double-Tee Beam 

Fig. 2.5 Three-Plate Beam Element of Double-Tee Seam 



A = 9 .241  f t Z  , Ixx  = n.2845 f t
4  Iyy  = 9.018~10-~ f t 4  

= 4 . 3 2 ~ 1 0 ~  k i ? s / f t  
2 

V = 0 . 3  9 E 

Note: A l l  d imens ionsare  i n  f e e t .  

F i g .  2.6 Geometry a f  the Cross S e c t i o n  and P r o p e r t i e s  

of  W33x118 Beam Used f o r  H o r i z o n t a l  Curved Beam 



Fig. 2.7 The Alignment of the Continuous Horizontal 
Curved Beam Using Rectangular Coordinates 

Fig. 2.8 The Alignment of the Continuous F~orizontal 
Curved Beam Using Cylindrical Coorclin3t-es 
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4 - % "  A490 Bolts per Line 

4 
Properties of Plate: E = 2 . 9 5 7 ~ 1 0  ksi , V = 0.3 

Fig. 3.1 Geometry and Properties of Butt Joint 
- 

c (in/in) 
( a )  The Bar Element Assumed to Carry Pretension of 

the bolt 

E (in/in) 

( b )  The Bar Element Assumed to Carry Shear Load 

Fig. 3.2 Idealized Nonlinear Stress-Strain behavior for 
the Bar Elenent used as A 4 9 9  Bolt 



52 Nodes , 24 Plate Elements 

8 Bar Elements (tension) 

4 Bar Elements (shear) 

(a) Rectangular Plate Element 

243 Nodes 174 Plate Elements 

16 Bar Elements (tension) 

8 Bar Elements (shear) 

(b) Solid Brick Element 

Fig. 3.3 The Finite Element Elodels of Butt Joint 



F i g .  3 . 4  M o d e l l i n g  o f  B o l t s  With Bar Elements 



&sc//f from P/afe Fhmeof 

Fig. 3.5 Load-Deformation Characteristic of Butt Joint 



I I" ILI$' Round Holes I 

ection Gage 

Fig. 3.6 Beam-to-Column Connection D e t a i l s  





(b) Sol id  Element Model 

Fig.3.7 The F i n i t e  Element Models of  the Beam-to- 

Column Connection 



Fig. 3.8 Load-Deflection Behavior of Beam-to-Column 

Connection (Def lec t ion  a t  the Gage Location 

i n  Fig.  3.6) 



Fig 3.9 Variation of hor~zonlal slress (0,) in beam at end of moment 
piale--- 

Fig 3.10 . V;;:i.it;:,n t j f  I ~ i r i zun ta l  s t ress  (0,) along column Innerface- ~ i ~ 3 . 1 1  -Variation of vertical stress (0,) along colunln innerface-. 

Note: For Fig.  3.9 t o  Fig.  3.11, Load, P = 200 k ips  (14) 

Test  Resu l t s ,  
D Resu l t s  *om S o l i d  Element, 
+ Resu l t s  from P l a t e  Element. 



TABLE 2 . 1  

RESIJLTS FOR SIMPLE THIN-v!ALLED CURVETI, BEA'h! 

(a) Pinned Supported Condition 

Method of Solutions Deflection in inches 

1 / 4  Span 1 / 2  S ~ a n  3/4 Snan 

Exact Solution ( 7 )  0 . 6 0 0 0  0 . 7 9 8 0  n.  m - ~ ~ r )  

Three-Plate Beam Element* 0 . 5 8 9 9  n .  8120  0 . 5 8 9 9  

Three-Plate Beam Element 0 . 6 4 7 0  0 . 9 2 7 0  0 . 0 4 7 0  
( 6  

(b) Fixed S u ~ p o r t e d  Condition 

Exact Solution (7) 0 . 0 0 9 8 4  0 . 0 2 9 0 0  0.1~1984 

Three-Plate Beam Element* 0 . 0 2 5 3 6  3 . 0 3 0 9 8  0 . 0 2 5 3 6  



TABLE 2.2 

BOUNDARY CONDITIONS OF CONTIYUOIJS DOURLE-TEE REAM 

Fixed Degrees of Freedom* 1 .. 7 q - 4 -  

"1 1 = x-translation , 2 = y-translation, 

3 = z-translation , 4 = x-rotation, 

5 = y-rotation , 6 = z-rotation. 

*2 In addition to the listed fixed degrees of freedom 

for the plate element, all the rotations along the 

axes normal to the plane of the plate are fixed. 

r~+~S+jmrf 

/,3,5,6 

1 9 3  

43,4,5,6 

/>3,5~6 

woaelling -I 

Beam Element 

Plate Element* 2 

Solid Element 

Three-Plate 
Beam Element 

Evely no& 

/,5, 6 
. - 

', 5,6 

4, 5, 6 

'2 5> 6 

~ ~ S u ~ j a r t  

/,3,5,6 

4 3 

/,3,4,5,6 

/,3,5,6 

~ ' S u p ~ t - f  

/,2,3,5,6 

/,2,3 

1,2,3,4~5;6 

/,2,3,5,6 

~ ' ~ S y m r f  

/,3,5,6 

/ ,3 

/,3,4,5,6 

/,3,5,6 







TABLE 2 . 5  
- 

BOlTNDARY CONnITIONS OF HORIZONTAL CONTINUOITS CIJRVEn 3EAY 

F i x e d  Deprees  o f  Freedom f o r  Eve ry  F f o d e l l i n g  

1st S u p p o r t  

1 , 2 9 3 9 5  

2nd S u p n o r t  

1727395 

3 r d  S u p p o r t  

1 , 2 9 3 9 5  

4 t h  Sun?or t  

1 , 2 , 3 , 5  
I 





Table 3.1 SHEAR FORCES I N  BOLTS FOR BUTT J O I N T  

* The simple theory is  used f o r  t h i s  c a l c u l a t i o n .  

Bolt  No. 

1 

2 

3 

4 

Tota l  

Shear Forces i n  Bolts  ( k i p s )  

Calculat ion* 

125 

125 

125 

125 

500 

P l a t e  Element 
Model 

130.18 

120.74 

12% .05 

128.03 

500.00 

S o l i d  Element 
Model 

148.67 

101.67 

101.77 

148.37 

500.00 
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APPENDIX A 

The Input  Data of the Beam Analyses f o r  

MSC/NAS TRAN 



, 58 , 

Input Data for  Pinned-End Simple Thin-Walled Curved Beam 

I D  C U R V E  BEAO 
S O L  24 
r I n E  1 0  
C E N D  

C A S E  C O N T R O L  D E C K  E C H O  
CARD 
COUNT 

1 T I T L E = S I R P L E  C U R V E  BEA! U S I N G  MPC 
2 S U S T I T L E - R E F E R  TO " T H I N - U A L L E D  CURVED B E l ! l  FER" 
3 D I S P L A C E H t ? N T = A L L  
4 F0RCE:ALL 
5 S P C F 0 R C E : A L L  
6 LOADZ1 00  
7 B P C - 1  
8 B E G I N B U L K  

I R P U T  BULK DATA C A R D  COUNT = 7 0 



CARD 
COUNT 

1 - 
2 - 
3- 
4 - 
5- 
6- 
7- 
8 - 
9 - 

10- 
11  - 
1 2 -  
13-  
14-  
15-  - 
16-  
17-  
18-  
19-  
20- 
21 - 
2 2- 
23- 
24- 
2 5- 
26- 
27- 
2 8- 
29- 
30- 
31 - 
32- 
3 3- 
34- 
35- 
36- 
37- 
38- 
3 9- 
40- 
41- 
42- 
43- 
44- 
4 5- 
4 6- 
47- 
4 8- 
4 3- 
50- 
51 - 
5 2- 
53- 
54- 
55- 
56- 
57-  
58- 
59-  
60- 
61- 
62-  
63-  
6 4- 
65-  
66- 
67-  
68-  

1 .. 2 . S B E A ~  1 
CBEAH 2 
CBEAN 3 
CBEAH 4 
CBEAO 5 
CBEAll 6 
CBEAn 7 
CBEAn 8 
CBEAO 9 
cBeAn 1 0  
CBEAM 11 
CBEAn 1 2  
CORDlC 3 3  
CORDlR 3 
FORCE 1 0 0  
GRID 1 
G R I D  2 
G R I D  3 
GRID 4 
GRID 5 
GRID 6 
GRID 7 
G R I D  8 
GRID 9 
G R I D  1 0  
G R I D  11  
GRID 1 2  
G R I D  1 3  
GRID 1 4  
G R I D  1 5  
G R I D  1 6  
G R I D  1 7  
G R I D  18' 
nrri 
nec 
n PC 

4 
1 

n PC 1 
npc  1 
nec 1 
nec 1 
npc  1 
nec 1 
npc  1 
npc  1 
n PC 1 
nec 1 
npc  1 
~ P C  1 
n PC 1 
npc 1 
npc 1 n PC 1 
n PC 1 
n PC 1 
npc 1 
npc 1 
n p c  1 
nec 1 
npc  1 
npc  1 
n PC 1 
RPC 1 
n PC 1 
npc  1 
PBEAn 9 
PBEAn 99 
PLOAD1 1 0 0  
PLOADl 1 0 0  
ENDDATA 

S O R T E D  B U L K  D A T A  E C H O  

TOTAL COUNT- 69  



60 

, Inpu t  Data f o r  Fixed-End Simple Thin-Wall Curved Beam 

N A S T R A N  E X E C U T I . V E  C O N T R O L  D E C K  E C H O  

I D  CURVE BEAN 
S O L  24 
TIPIE 1 0  
C E N D  

C A S E  C O N T R O L  D E C K  E C I I O  
CARD 
COUNT 

1 
2 
3 
4 
5 
6 
7 
8 

T I T L E = S I ! l P L E  C l R V E  B F l n  IJSING MPC ( BOTH E N D S  ARF F I X E D  ) 
S J B T 1 T L E : R E F E R  T O  " THIN- WALLED CURVED B f A V  F E E "  
D I S P L A C E Y E N T = A L L  
FOHCEZALL 
S P C F O R C E Z A L L  
L O A D = 1 0 0  
n p c = i  
BEGINBULK 

I N P U T  BULK DATA CARD COUNT = 7 0  



S O R T E D  B U L K  D A T A  E C H O  
CARD 

4 COUNT 
1  - 
2 - 
3 - 
4 - 
5 - 
6 -  
7 - 
8  - 

1  
C8EAn 
CBEkn 
CMEAU 
CElEAU 
CBEAR 
CBEAU 
CBEAU 
CBEAE 
CBEAU 
CBEAU 
CBElM 
CBEAM 
CORDlC 
CORD1 R  
FORCE 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
UAT1 
UPC 
UFC 
UPC 
n PC 
u PC 
HPC 

n PC 
nec 
UPC 
n p c  
R PC 
OPC 
nec 
.. - - 
CYC 
UPC 
t! PC 
nFc 
UE'C 
OPC 
UPC 
nec 1  B 4  I .  1 3  4  -1.  
n PC 1  9 5 I .  1 3  5 - 1 .  
~ P C  1  9 1  1 .  1 4  1  - 1 .  
U L'C 1  9 I 1 .  1 4  2 - 1 .  
n p c  1  9 3  I .  1  u J - 1 .  
UYC 1  9 4  1 .  1 4  4  - 1.  
n ~ c  1 3 5 1 .  1 4  5 -1 .  
PBEAPI Y 1 3  3 . 0 1 2 4  - 0 2 9  1 9 . 7 0 6  0 . 1 1 6 1  
PREAn 9 9  1 9  5 . 6  4 6 . 6 7  - 1 4 5 3  0.58511 
P L O A D ~  l o o  7  n r I. E 0. 7 . 3 1 5  
P L O A D I  1 0 0  7  n r L F c'. - 1 8 . 6 1 0  
ENDDATA 

TOTAL COUNT= 6 9  



I n p u t  Data f o r  Double-Tee Beam Using Beam Element 

Subjected t o  Symmetrical Load 
* 

M A S T B A R  E X E C U T I V E  C O N T R O L  D E C K  E C H O  

I D  T H E S I S ,  Y I M 3  
S O L  2U 
T I n E  3 0  
C E N D  

C A S E  C O N T R O L  D E C K  E C H O  
' CARD . COUNT 

1  T I T L E = D O U B L E - T E E  B E A n  
2 S U B T I T L E = S U B J E C T E D  TO O N S I U E T R I C  U N I F O R R  LOA-0. 
3 D I S P L A C E R E N T- A L L  
U E L F O R C E = A L L  
5 L O A D = 1 0 0  
6 B E G I N  BULK 

I N P U T  BULK DATA CARD C O U N T  = 1 0 8  



R T E D  B U L K  D A T A  E C H O  
C A R D  
COUNT 

1 - 
2- 
3 - 
U- 

1 S R E A R  
C B E A U  
C B E A n  
C B E A U  
C B E A U  
C B E A N  
C B E A U  
C B E A U  
C B E A U  
C B E A U  
C B E A U  
C B E A U  
C B E A U  
CBEAU 
C B E A U  
C B E A l l  
C B E A U  
C B E A U  
CBEAU 
C B E A U  
c B e h n  
C B E A l l  
C B E A U  
cee ln  
C B E A U  
C B E A U  
C B E A U  
C B E A U  
C B E A U  
c B E a n  
C B E A U  
C B E A U  
c B E A n  
C B E A U  
c B e A n  
C B E A U  
C B E A U  
C B E A U  
CBEAPl 
CBEAU 
C B E A U  
c B e a n  
csean 
c B e l n  
C B Z A U  
C B E  APl 
CBEAU 
C B E A X  
C B E A U  
C B E A H  
C B E A U  
C B E A U  
CBEAPl 
C B E A U  
CBEAPl 
C B E A U  
CBEAU 
CREAU 
C B E A n  
CBEAPl 
G R D S E T  
G R I O  
G R I D  
G R I D  
G R I D  
G R I O  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  



CARD 
COUNT 

101-  
102-  
1  OJ- 
1  O U -  
105- 
106- 
107-  
1 0 8 -  
109-  
110-  
11 1 - 
112-  
113-  
114-  
115-  
11b-  
11 7- 
118-  
11 3 -  
120-  
121-  
122-  
123-  
124-  
125-  
126-  
127-  
128-  
129-  
130-  
131- 
132-  
133-  
134-  
135-  
130-  
137-  
130-  
139-  
1  49- 
141 - 
142-  
143-  
144-  
lU5- 
1 LC- 
147-  
145-  1 g; 
152-  
153-  
1511- 

G H l D  4 0  
G R I D  41 
G R I D  4 2  
GRID 4 3  

O H T E D  

177500 .  
FZ 
F Z 
F Z 
FZ 
FZ 
FZ 
F Z 
F Z 
F Z 
F Z 
F Z 
FZ 
i'z 
FZ 
FZ 
I ' Z  
F Z 
F z 
FZ 
F Z 
FZ 
F Z 
FZ 
FZ 
F Z 
F Z 
F Z 
F 7, 
FL 
t'Z 

B U L K  D A  

. 3  
7 .83E+105.905E* 
L E 0. 
L E 0. 
L E 0. 
L E  0. 
LE 0. 
LE 0. 
LE 0. 
LE 0. 
L E 0. 
LE 0. 
LE 0 .  
LE 0 .  
L t: 0 .  
LE 0. 
L E 0.  
LE 0 .  
L E 0. 
L E 0. 
L Z 0. 
L E 0. 
L t 0.  
L E 0. 
L E 0. 
L E 0. 
L E 0 .  
L E 0. 
L E 0. 
L E 0 .  
L E I). 
L f 0.  

C H O  

. 8 

1.24E+ 
200. 
200. 
200.  
200 .  
200.  
200 .  
200. 
200.  
200.  
200. 
200. 
200. 
200.  
200.  
200. 
200. 
200. 
LOO. 
200.  
200. 
203.  
200.  
200. 
200.  
200.  
200. 
200 .  
200. 
200.  
200 .  

TOTAL COUNT- 1 5 5  



I n p u t  Load Data f o r  Double-Tee Beam Using Beam Element 

Model Sub jec t ed  t o  Unsymmetrical Load 

P L O A D I  
P L O A D l  
P L O A D l  
P L O A D l  
P L O L D l  
P L O A D l  
P L O A D l  
P L O A D 1  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L o A n i  
P  LO A  D  1  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D 1  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  -..----. 

Note: A l l  o t h e r  i n p u t  d a t a  a r e  t he  same as i n  symmetr ical  
- 

l o a d  c a s e .  
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Inpu t  Data f o r  Double-Tee Beam Using Plate Element Model 

Subjec ted  t o  Symmetrical Load 

I D  T H E S I S r ~ 1 8 3 U  
S O L  24 
rIne t o  
CEYD 

CARD 
COUNT 

1 T I T L E = D O U B L E  T E E  BEAH. 
S U B T I T L E = S U B J E C T E D  TO 
L O A D = 1 0 0  
ELFORCE=ALL 
S P C F O R C E = A L L  
I T R E S S z A L L  
D I S P L A C E ! l E I T = A L L  
B E C I H  BULK 

E C O N T R O L  D E C K  E C R  

U U S l t l t l E T R I C  U N I F O H n  LOAD U S I N G  PLANE 

0 

S T R E S S .  

I I P U T  BULK DATA CARD COUNT = 8 7 5  



CARD 
COUNT 

1 - 
2- 
3- 
4 - 
5- 
6- 
7 -  
8- 
Q- 

1 
?QUADU 
C UAD4 
CJJUAD4 
CQUAD4 
CQUADU 
CQUAD4 
CUUAD4 
C UAD4 
C ~ U A D U  
CQUADU 
CQUAD4 
CQUAD4 
CQUAD4 
CQUAD4 
CQUADU 
CQUADU 
C Q U A W  
CQUAD4 
CQUADU 
CQUADU 
CUUADU 
CQUhD4 
CQUADU 
CQUAD4 
CVUADU 
CQUAD4 
CQOADU 
CQUADU 
CUUADU 
COUADU 
CQUADY 
CQUAD4 
C UADU 
CSUAD4 
CQUhD4 
C UAD4 
C ~ U A D ~  
CUDAD4 
CQUAD4 
CUUADU 
CQUAD4 
CQUAO4 
CQUADU 
CQUAD4 
CQUADU 
CyUADU 
CQUADU 
CUUADU 
CQUAD4 
CUUAD4 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CUUAD4 
CQUADU 
CQUADU 
CyUADU 
CQUAD4 
CQUADU 
CQUADU 
CQUAD4 
CdUAD4 
CdUADU 
CQUAD4 
CuUAD4 
COUhDU 
CVUAD4 
CyUADU 
CQUAD4 
CQUADU 
CUUAD4 
CQUAD4 
C UADU 
c ~ u A D ~  
CyUADU 
CUUAD4 
c y u A D 4  
CQUAD4 
CUUADU 
CUUADU 
CQOAD4 
CQUADU 
COUADU 
CyUADU 
CPUADU 
CQUADU 
C UAD4 
C ~ U A D U  
CQUADU 
CQUAD4 
C U U I D 4  
CUUAD4 
CQUADU 
CVUAD4 
CQUAD4 
CQUADU 
CQUAD4 
CQUAD4 
CQUAD4 



CARD . 
COUNT 

1 0 1 -  
1 0 2 -  
1 0 3 -  
1 ou- 
1 0 5 -  
1 0 6 -  
1 0 7 -  
1 0 8 -  
1 0 9 -  
11 0- 
11 1 - 
1 1 2 -  
1 1 3 -  
1 1 4 -  
1 1 5 -  
1 1 6 -  
117- 

1 S ~ U A D U  
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CUUADU 
CQUADU 
CQUADU 
CQUADU 
CQUAOU 
C UADU 
c 8 u ~ D u  
CUUADU 
CQUADU 
C UADU 
C ~ U A D U  
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CdUADU 
CUUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
COUADU 
CQUADU 
CVUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CYUADU 
CQUADU 
CyUADU 
CQUADU 
CQUADU 
C q U A D u  
C2UADU 
CQUADU 
CQUADU 
CQUADU 
CUUADU 
CQUADU 
CQUADU 
CQUADU 
CQUllDU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CVUADU 
CUUADU 
CQUADU 
CQUADU 
CYUADU 
CYUADU 
C y U A D u  
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQULDU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CUUADU 
CYUADU 
C UADU 
C8UADU 
CQUADU 
CUUADU 
CQUADU 
CQUADU 
CQUADU 

S O R T E D  B U L K  D A T A  E C H O  



CARD 
COO W T 

201 - 
202- 
203- 
204- 
205- 
206- 
207- 
208- 
209- 
21 0-  
211- 
21  2- 
21  3- 
21U- 
21  5- 
21 6- 
21  7- 
218- 
21 9-  
220- 
221 - 
222- 
223- 
226- 
225- 
226- 
227- 
228- 
229- 
230- 
231- 
232- 
233- 
234- 
235- 
236-  
237- 
238- 
239- 
240- 
241 - 
242- 
293- 
2uu- 
245- 
246- 
247- 
248- 
249-  
250- 
i s 1  - 
252- 
253- 
254- 
255- 
256- 
257- 
258- 
259- 
260- 
261  - 
262-  
263- 
264- 
265- 
266-  
267- 
268- 
269- 
270- 
271 - 
272- 
273- 
274- 
275- 
276- 
277- 
278- 
279-  
280- 
281- 
282- 
283- 
284- 
285- 
286- 
287- 
288-  
289-  
290-  
291  - 
292-  
293- 
290-  
295- 
296-  
297- 
298- 
299- 
300- 

1 .. 2 . 
SQUADU 201  
C UADU 202  
cXu&Du 2 0 3  
CQUADU 2 0 4  
CQUADU 2 0 5  
CQUADU 206  
CyUADU 2 0 7  
CQUAD4 2 0 8  
CQUADU 2 0 9  
CQUADU 2 1 0  
CQUADU 211  
C UADU 2 1 2  
C ~ U A D U  213  
CQUADU 214  
CQUADU 2 1 5  
CQUADU 2 1 6  
C UADU 217  
c 8 u a o u  2 1 8  
CQUADU 2 1 9  
C UADU 2 2 0  
ClfuADu 221  
CQUADU 2 2 2  
CQUADU 2 2 3  
CQUADU 22U 
CyUADU 2 2 5  
CQUADU 2 2 6  
CQUADU 227  
CQUADU 2 2 8  
CQUADU 2 2 9  
CQUADU 2 3 0  
CQUADU 2 3 1  
CQUADU 2 3 2  
CQUADU 233  
CQUADU 2 3 4  
CQUADU 235  
C UADU 2 3 6  
CIUADU 237  
CQUADU 2 3 8  
CQUADU 2 3 9  
C3UAD4 2UO 
CQUADU 2 4 1  
CUUADU 2u2  
CQUADU 243  
CQUADU 2 4 4  
cyUADU 2 4 5  
CQUADU 2 4 6  
CQUADU 2U7 
CQUADU 2 4 8  
CQUADU 2U9 
CQUADU 2 5 0  
CQUADU 251  
CQUADU 252  
CQUADU 253  
CQUADU 2 5 4  
CQUADU 2 5 5  
CQUADU 256  
CQUADU 2 5 7  
CQUADU 258  
CQUADU 259  
CQUADU 2 6 0  
CyUAD4 2 6 1  
CQUADU 262  
CQUAOU 2 6 3  
CQUADU 264  
CQUADU 2 6 5  
COUADU 266  
CQUADU 267 
CQUAOY 268  
CQUADU 2 6 9  
CQUADU 270  
CQUADU 271  
CQUADU 2 7 2  
CQUADU 2 7 3  
CQUADU 274  
CQUADU 275  
CQUADU 2 7 6  
CQUADU 2 7 7  
CODAD4 278  
CQUADU 2 7 9  
CQUADU 2 8 0  
CQUADU 281  
CQUADU 2 8 2  
CQUADU 2 8 3  
CQUADU 28U 
CQUADU 2 8 5  
CQUADU 2 8 6  
CQUADU 287  
CQUADU 288  
CQUADU 2 8 9  
C UADU 2 9 0  
cYuAou  291  
CQUADU 2 9 2  
CVUADU 293  
CQUADU 29U 
CyUADU 2 9 5  
CQUADU 2 9 6  
CQUADU 2 9 7  
CQUADU 2'38 
C UADU 2 3 9  
CXuADu 300  

S O R T E D  B U L K  D A T A  E C H O  



S O R T E D  B U L K  D A T A  E C H O  
CARD 
COUIT 

301- 
302- 
303- 
304- 
305- 
306- 
307- 
308- 
309- 
3 1  0- 
311- 
31 2- 
31 3- 
314- 
31 5- 
31 6- 
31 7-  
31 8- 
3 1  9- 
320- 
321 - 
322- 
323- 
324- 
325- 
326- 
327- 
328- 
329- 
330-  
331- 
332-  
333-  
330- 
335- 
336-  
337- 
338- 
339-  
340- 
341 - 
342- 
343- 
394- 
345-  
346-  
347- 
348- 
349-  
350- 
351 - 
352- 
353-  
35u- 
355- 
356- 
357- 
358- 
359- 
360-  
361 - 
362- 
363- 

t p u a i u  ' 
CQUADU 
CQUAD4 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CUUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CYUADU 
CQUADU 
CQUADU 
CUUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUAD4 
CQUADU 
C UADU 
CSuADu 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CUUADU 
C UAOU 
c Y u ~ o u  
CQUADU 
CUUADU 
CyUADU 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CQUAD4 
CQUADU 
CQUADU 
CQUADU 
CQUADU 
CyUADU 
CaUAD4 
CUUADU 
CQUAD4 
C UADU 
c i j u h o u  
CQUADU 
CQUAD4 
CUUADU 
CJUADU 
CUUADU 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FOiiCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
rORCE 
FORCE 
FORCB 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 
FORCE 

361 
363 
361 
362 
363 
364  
368  
370 
368 
369 
370 
371 
375  
377 
375 
3 76 
377 
378 
382  
38U 
382  
383 
384 
385 
389 
391 
389 
3 90 
391 
392  
396 
398 
396 
3 97 
398  
399  
4 0 3  
4 0 5  
U03 
uou 
405  
406  
41 0 
'41 2 
4 1 0  
411 
41 2 
U13 
417 
(11 9 
417  
418  
419 
4 20 
4 2U 
4 26 
424 
U25 
426 
4 27 
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. 



CARD . COUNT 
401 - 

S O R T E D  B U L K  D A T A  E C H O  



C A R D  
C O U N T  

501 - 
5 0 2 -  
503- 
504- 
505- 
506- 
507- 
508- 
509- 
51 0- 
51 1 - 
51 2 -  
51 3- 
514- 
51 5- 
51 6- 
51 7- 
51 8- 
51 9- 
520- 
521 - 
5 2 2 -  
5 2 3 -  

Ztf- 
526- 
5 2 7 -  
5 2 8 -  
5 2 9 -  
530- 
531 - 
532- 
5 33- 
5 3 4 -  
535- 

$39: 
538- 
539- 
540- 
541- 

1 
;RID 
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G B I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
C H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G H l D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G B I D  
G R I D  
G R I O  
G R I D  
G B I D  
G R I D  
G R I D  

S O R T E D  B U L K  D A T A  E C H O  



C A R D  
C O U N T  

601 - 
602- 
603- 
60U- 
605- 
606- 
607- 
608- 
609- 
61 0- 

, 611- 
61 2- 
613- 
619- 
61 5- 
61 6- 
617- 
618- 
61 9- 
620- 
621 - 
622- 
623- 
62U- 
625- 
626- 
627- 
628- 
629- 
630- 
631- 
632- 
633- 
634- 
635- 
636- 
637- 
638- 
639- 
6UO- 
6U1- 
642- 
643- 
644- 
6U5- 
646- 
647- 
6U8- 
649- 
650- 
651- 
652- 
653- 
654- 
655- 
656- 
657- 
658- 
659- 
660- 
661- 
662- 
663- 
664- 
665- 
666- 
667- 
668- 
669- 
670- 
671 - 
672- 
673- 
674- 
675- 
676- 
677- 
678- 
679- 
680- 
681 - 
682- 
683- . 684- 
685- 
686- 
687- 
688- 
689- 
690- 
691 - 
692- 
693- 
69U- 
695- 
696- 
697- 
698- 
699- 
700- 

1 
;RID 
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I O  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I O  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G A I D  
G R I D  
C H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I O  
G R I D  
C I I I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G A I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G B I D  
G R I D  
G B I D  
G R I O  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  B U L K  D A  T I  E C H O  

,. 7 .. 8 .. 9 .. 1 0  . 



C A R D  
C O U N T  

701- 
702-  
703-  
704- 
705- 
706-  
707- 
708- 
709-  
710- 
711 -  
71 2- 
7 1  3- 
7 1  4- 
71 5- 
716-  
717-  
7 1  8- 
7 1  9-  
7 20- 
721-  
722- 
723- 
724- 
725-  
726-  
727- 
728- 
729-  
730- 
731- 
732- 
733-  
734- 
735-  
736- 
737-  
7 38- 
739-  
740 -  
741 - 
742-  
743-  
744- 
745-  
746- 

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
c a I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
C H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  B U L K  D  A T A  E C A O  .. 7 .. 8 



; R I D '  
G R I D  
GRIO 
G R I D  
GRID 
GRID 
GRID 
GRIO 
CHI0 
GRID 
GRID 
GRID 
G R I O  
GRID 
CRIO 
GRID 
GRIO 
G R I O  
G R I O  
GRID 
G R I O  
GRID 
G R I D  
G R I D  
GRID 
G R I O  
G R I D  
GRIO 
G R I D  
GRID 
G R I D  
G R I O  
CHlO 
GRLO 
CHID 
GRIO 
G R L O  
GRIO 
GRIO 
GRID 
CHI0 
CHID 
CRIO 
GRIO 
G R I D  
GRID 
G R I O  
G R K D  
G R K D  
G R I O  
nr  r t  
PAHAR 
PiHELL 
ENDUATA 

3  9 30. 
AUTOSPC YES 
9 3 9 

S O R T E D  B U L K  D 

.. 5 
1 0 6 0 0 .  
1 0 8 0 0 .  
1 0 8 0 0 .  
1 0 8 0 0 .  
1 0 8 0 0 .  
1 0 9 0 0 .  
10800 .  
1 0 8 0 0 .  
1 1  000 .  
1 1 0 0 u .  
1 1  000 .  
1 1  000 .  
1 1  000 .  
1 1  000 .  
1 1 0 0 0 .  
1 1  200.  
1 1  200.  
1 1  200.  
1 1  200. 
1 1  200.  
1 1  200.  
1 1  200.  
1 1  400 .  
1 1 4 0 0 .  
1 1 4 0 0 .  
1 1  400 .  
1 1  400.  
11400 .  
1 1  400 .  
11 600 .  
1 1  600 .  
1 1  600 .  
1 1  600 .  
1 1  6 0 0 .  
1 1  600.  
1 1  600 .  
1 1  800 .  
1 1  MOO.  
1 1  800 .  
1 1  800.  
1 1  800 .  
1 1 8 0 0 .  
1 1  800 .  
1 2 0 0 0 .  
1 2 0 0 0 .  
1 2 0 0 0 .  
1 2 0 0 0 .  
1 2 0 0 0 .  
1 2 0 0 0 .  
1 2 0 0 0 .  

A T A  e c n o  
.. 7 .. 8  .. 

TOTAL CUUHT- 8 5 4  

I n p u t  Load Data f o r  Double-Tee Beam Using P l a t e  Element 

Model Subjected t o  Unsymmetrical Load 

PLOAOL 
PLOAUL 
PLUAO2 
r L O A  uI 
PLOA32 
PLOAD2 
PLJAD2 
PLOAU2 
PLO4D2 
PLOAUL 

Note: A l l  o ther  i n p u t  da ta  a r e  the same as i n  symmetrical  

load case .  



76 

Inpu t  Data f o r  Doub le -~ee  Beam Using S o l i d  Element Model 

t Subjec ted  t o  Symmetrical Load 

--- - -  
T I N E  1 0  
S BEGINNING O F  R F  ALTER 2US7U 
S GENERATE S E  G P  BULK DATA CARDS FOR E F F I C I E N C Y  I N  S r R R E T R I C  DECORP. 
L THE T O L L O ~ I S G  ARE USER I N P U T  PARARETERS 
S VALUE O P T I O M  
S SEQOUT--OUTPUT O P T I O N S  FOR SEQGP CARDS 
f U  DEFAULT-NO P R I N T E D  OH PUNCH OUTPUT s i P R I N T  T A B L E  O F  I N T E R N A L / E X T E R N A L  s e o u e N c a  I N  I N T E R N A L  O R D E R  
S 2 T R A N S R I T  THE SEUGP CARDS TO THE 5 Y S T E R  PUNCH F I L E  
S 3 P R I N T  TABLE AND PUNCH SEQGP CARDS 
$ YEUSEQ--OPTIONS FOR S E Q U E Y C I N C  L O G I C  
S 1  DO NOT RESEQUERCE 
L 1 USE A C T I V E  COLURN SEQUENCING O P T I O R  s 2 use B A N D  s e O u e n c r u c  O P T I O ~  
S 3 UEFAULT-RUN BOTH A C T I V E  COLUMN AND B A N D  SEQUENCING- - SAVE THE 
S U I T H  THE LOYEST T I R E  E S T I R A T E  FOR D E C O R P O S I T I O N  
$ S U P E R - - 0 P T I O Y S  FOR T Y P E S  O F  SEQUENCING 

0 DEFAULT-USE P A S S I V E  COLUCN SEQUENCING O P T I O N  
S - 1 USE SUPERELERENT S E  U F N C I R C  O P T I O N  
f FACTOR--USED FOR r H E  G E N ~ R A T I O R  O F  THE I l T E R R A L  SEQUENCE NURBER 

f 
S E O I D  = FACTOR * S E I D  SEQ NURBER 

DEFAULT = 1 0 0 0 0  
f R P C X - - O P T I O N  FOR n P c  P R O C E S S I H G  

- 1  DO NOT P R O C E S S  RPC BULX DATA CARDS OR R I G I D  ELERENTS 
S  0  DEFAULT- PROCESS R I G I D  ELERENTS ONLY 
s Y P O S I TI V E  I Y T E G F R  I S  T H E  N u n a e R  O F  T H E  a e c  SET TO PROCESS 

ALONG UITH ANY R I G I D  ELERENTS P R E S E N T  f START- - STARTING P O I N T  O P T I O N S  
S U  DEFAULT-PROGRAR S E L E C T S  S T A R T I N G  P O I N T  
f N  INTEGER I S  NUR0ER OF P O I N T S  TO BE USED TO START SE'JUENCING 
ALTER 0  

E C A O  

CORD NOSEQP NEUSEQ S  
S E U P  GEORl  ckonz GEORU / G E O R l Q  NATPARR/C Y SEQOUT=O/V 1 NEwsE = + 3 / /  c,f , S U P E R =  O / C ~ ~ . P A C T O R = I ~ O O O / C , ~  , ~ P C X = O / C , I , ~ T ~ R T = O  ! 
EVUIV CEOHl U , G E o n l  /ALYA1S S 
LABEL NOSEpP 
f END O F  R F  ALTER 2 U S 7 4  
CEND 

CARD 
C A S E  C O N T R O L  D E C K  E C H O  

COUNT 
1  
2 

T I T L E = D O U B L E - T E E  B"AR 3-D ) 
S U B T I T L E = S U B J E C T E D ~ T O  J H s r n n E T x ~ c  U N I F o R n L Y  D I S T R I B U T E D  LOAD. 

3 L O A D = 1 0 0  
4 
5 

S T H Z S S = A L L  
$ I S P L A C E t l E N T = A L L  

6 
7 

S P C F O R C E = A L L  
E L F O E C E Z I L L  

8 BZGIN BULK 

ENCE 

I N P U T  BULK DATA CARD COUNT = 2 4 4 5  



CARD 
COUNT 

S O R T E D  B U L K  D A T A  E C H O  

2  .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 
;HEX: .i 9 1  1 2  1 3  2  31 4 2  
+A1 43 3  2  
CHEXA 2  9  2  1 3  1 4  3  32 4  3  
+A2 4  4  3  3 
CHEIA 3  9  3  1 U 1 5  4  3  3  9 4  
+A3 4 5  3  4  
CHEXA 4 9  4  1 5  1 6  5  3  U  4  5  
+A4 4 6  3  5 
CHEXA 5  9  5 1 6  1 7  6  35 4 6  
+A5 4  7  36 
CHEXA 6 9 6 1 7  1 8  7 3 6 4 7  
+A6 4 8  3  7  
CHEIA 7  9  7  1 8  1 9  8  3  7  48 
+A7 4 9  3 8  
CHEXA 8  9  8  1 9  20  9  38 4 9  
+A8 5 0 3 9  
CHEIA 9  9  9  2  0  2  1  1 0  39 5  0  
+A9 51 4 0  
CHEXA 9  1 0  21  2  2  1 1  40 51 
+A10 l: 4 1 
CHElA 1 1  9  1 4  2  3  2  4  1 5  4  4  5 3  
1 5 4  4 5  
CHEXA 1 2  9  1 9  2  5  26  2 0  U9 5  5  
+A12 5 6  5  0  
CHEXA 1 3  9  23 2  7  28 24 5  3  5  7  
+A13 58 5  4  
CHEXA 1 4  9  25 2 9  3  0  2  6  5 5  5 9  
A  6 0  5 6  
CHEXA 1 5  9  31 4  2  4  3 32 6  1  7 2  
+A15 73 6 2  
CBEIA 1 6  9  32 4  3 4  4  3  3  6  2  7  3 
1  7 4  6 3  
CHEXA 1 7  9  33 UU 4  5  34 6  3  7 4  
1  7 5  6  4  
CHEKA 1 8  9  3  4  4  5  4  6  3  5  6 4  7 5  
+ ~ 1 0  7 6  6  5  
CHEXA 1 9  9  3  5  0 6  4  7  3 6  6  5  7  6  
+A19 7 7  6  6  
CllEXA 20  9  3  6  4 7  48 37 6  6  7  7  
+A20 7 8  6  7  
CHEXA 21 9  37 4  8  4 9  3  8  6 7  7  8  
+A21 79 6  8  
CHEXA 22 9  38 4  9  5  0  3 9  68 7 9  
+A22 80 6 9  
CHEXA 23  9  39 5 0  51 4  0  6 9  8 0  
+A23 81 7 0  
CHEXA 24  9  4  0  5  1 5  2  4  1  7 0  81 
+ ~ 2 4  8 2  71 
CHEXA 25  9  4  4  5 3  5  4  4  5  7  4  8  3  
+A25 8 4  7 5  
CHEXA 26 9  4  9  5 5  56 5  0  7 9  8  5  
+A26 8 6  8 0  
CHEXA 27 9  5  3 57 58 54 8  3  87 
+A27 88 84 
CHEXA 28 9  55 5 9  6  0  5  6  R 5  89 
+A20 9 0  8 6  
CHEXA 29 9  6  1  7  2  7  3  h 2  '41 1 0 2  
+A29 1 0 3  9  2  
CHEXA 30 9 62 7 3  7 4  6  3  9  2  1 0 3  
+A30 104  3 3  
CHEIA 3 1  9 6  3  7  U 7 5  6 4  9 3  1 0 4  
+L31 1 0 5  9U 
CHEXA 32 9 6  4  7  5 7 6  6  5 9  4  1 0 5  

:;;:A :Y 9 5  
9  65  7  6  7  7  6  6  9 5  1 0 6  

+A33 107  96 
CHEXA 3 4  9 6 6  77 7  8  6 7  9 6  1 0 7  
+A34 1 0 8  9  7  
CHEXA 3 5  9 67 7 8  7 9  68 9  7  1 0 8  
+A35 1 0 9  9 8  
CHEXA 36 9  6  8 7  9  8  0  6  9  9  8  1 0 9  
+A36 1 1 0  99 
CHEXA 37 9  6  9  8 0  81 7 0  9  9  110  
+A37 111  1 0 0  
CHEXA 38 9  7 0  R 1  9 2  7  1  1 0 0  111  
*A38 1 1 2  101  
CHEXA 39 9 7 4  8  3  8 4  7  5 104  1 1  3  
+A39 114  1 0 5  
CHEXA 40 9  7  9  8 5  0  6  80 1 0 9  1 1 5  
+A40 1 1 6  11  0 
CHEXA 41 9  83 87 8 8  8U 11  3  1 1 7  
+A41 1 1 8  1 1  4  
CHEXA 42  9 85 8 9  9 0  86 1 1 5  1 1 9  

:!;:A 2 i 0  1 1  6  
9 91 , ' 1 0 2  1 0 3  9  2  121  1 3 2  

+A43 1 3 3  1 2 2  . B 

CHEIA 44 9 9 2  ' 1 0 3  1  0 4  9  3  1 2 2  1 3 3  
+A44 134  1 2 3  
CHEXA 45 9  9 3  1  0 4  1 0 5  9  4  1 2 3  1 3 4  
+A45 1 3 5  1 2 4  
CHEXA 46 i 9 9  11 1 0 5  1 0 6  9  5  12U 1 3 5  
+ ~ 4 6  1 3 6  1 2 5  
CHEXA 47 9  9 5  1 0 6  1 0 7  9 6  1 2 5  1 3 6  
+A47 1 3 7  1 2 6  
CHEIA 4 8  9  96 1 0 7  1 0 8  9  7 1 2 6  1 3 7  
+A48 1 3 8  1 2 7  
CHEKA 4 9  9  9 7  1 0 8  1 0 9  9 8  1 2 7  1 3 8  
+A49 1 3 9  1 2 8  
CHEXA 50 9  9  8  1 0 9  1 1  0  9 9  128  1 3 9  
+A50 1 4 0  1 2 9  



CARD 
COUNT 

101-  
102-  
103 -  
104 -  
105 -  
106 -  
107 -  
108 -  
109 -  
1 1  0-  
111 -  
112 -  
113 -  
11 U- 
1 1  5-  
1 1  6- 
117 -  
118 -  
1 1  9- 
120 -  
121 -  
122 -  
1 2 3 -  
124 -  
125 -  
126 -  
127 -  
128 -  
129 -  
1 3 0 -  
131  - 
132-  
133-  
134 -  
135 -  
1 3 6 -  
137 -  
138 -  
139 -  
1  40- 
141 -  

S O R T E D  B U L K  D A T A  

1 . .  2 . .  3 . .  4 . .  5 . .  6 . .  7  
~ H E X A  51 9  9  Y 1 1 0  11 1  l o o  
5  141  1 3 0  
CHEXA 5 2  9 1 0 0  11 1  1 1 2  1 0 1  
+A52 1 4 2  1 3 1  
CHEXA 5 3  9  1 0 4  1 1  3  11Y 1 0 5  
+A53 l a 4  1 3 5  
CHEXA 5 4  9  1 0 9  1 1  5  1 1 6  1 1 0  
+A54 1 4 6  1 4 0  
CHEIA 5 5  9  1 1 3  1 1 7  1 1 8  114 
+A55 1 4 8  1  44 
CHEXA 56 9  1 1 5  1 1 9  1 2 0  1 1 6  
+A56 1 5 0  1 4 6  
CREIA 57 9  121  1 3 2  1 3 3  1 2 2  
+ ~ 5 7  1 6 3  1 5 2  
CHEXA 5 8  9  1 2 2  1 3 3  1 3 4  1 2 3  
+A58 1 6 4  1 5 3  
CHEIA 5 9  9  1 2 3  1 3 4  1 3 5  1  24 
+&59  165  1 5 4  
CHEIA 6 0  9  1 2 4  1 3 5  1 3 6  125  
+A60 1 6 6  1 5 5  
CBEIA 61  9  1 2 5  1 3 6  1 3 7  1 2 6  
6  1 6 7  1 5 6  
CHEXA 6 2  9  1 2 6  1 3 7  1 3 8  127 
+A62 1 6 8  1 5 7  
CHEXA 6 3  9 1 2 7  1 3 8  1 3 9  1 2 8  
+A63 1 6 9  1 5 8  
CHEXA 6 4  9  1 2 8  1 3 9  1 4 0  1 2 9  
+A64 1 7 0  1 5 9  
CHEXA 6 5  9  1 2 9  1 4 0  141  1 3 0  
+A65 1 7 1  1 6 0  
CHEXA 6 6  9  1 3 0  1 4 1  1  4 2  131  
6  1 7 2  1 6 1  
CHEIA 6 7  9  1 3 4  1  43 1  4 4  1 3 5  
6  1 7 4  1 6 5  
CHEXA 6 8  9  1 3 9  1 4 5  1  4 6  1 4 0  
+A68 1 7 6  1 7 0  
CHEXA 6 9  9  1 U3 1 4 7  1 4 8  1 44 
+A69 1 7 8  1 7 4  
CHEXA 7 0  9  1  45 1 4 9  1 5 0  1  46 
+A70 1 8 0  1 7 6  
CHEXA 7 1  9 1 5 1  1 6 2  1 6 3  1 5 2  
+A71 1 3 3  1 8 2  
CHEXA 7 2  9  1 5 2  1 6 3  1 6 4  1 5 3  
+A72 1 9 4  1 8 3  
CHEXA 7 3  9  1 5 3  1 6 4  1 6 5  154  
+A73 1 9 5  1 8 4  
CHEXA 74 9  1 5 4  1 6 5  1 6 6  155  
+A74 1 9 6  1 8 5  
CHEXA 7 5  9  1 5 5  1 6 6  1 6 7  156  
+A75 197  1 8 6  
C ~ E X A  76 9  1 5 6  1 6 7  1 6 8  1  57 
+ ~ 7 6  1 9 8  1 8 7  
CHEXA 77 9  1 5 7  1 6 8  1 6 9  1 5 8  
+A77 1 9 9  1 8 8  
CHEXA 7 8  9  1 5 8  1 6 9  1 7 0  1 5 9  
+A78 200 1 8 9  
CHEXA 7 9  9  1 5 9  1 7 0  1 7 1  160  
+A79 201 1 9 0  
CHEXA 8 0  9  1 6 0  1 7 1  1 7 2  161 
+A80 202 
CHEXA 81 9  191  1 6 4  1 7 3  1 7 4  1 6 5  
+181  204 1 9 5  
CHEXA 8 2  9  1 5 9  1 7 5  1 7 6  170  
+A82 206  
CHEXA 8 3  9  200 1 7 3  1 7 7  1 7 0  174 
+A83 2'28 204  
CHEXA 8 4  9  1 7 5  1 7 9  1 8 0  176  
+A84 210 206  
CHEXA 8 5  9  1 fl1 1 9 2  1 9 3  1  P 2  
+A85 223 
CHEIA 8 6  212 9  1 8 2  1 9 3  1 9 4  l a 3  
+A86 224 
CHEXA 8 7  213 9  1 9 3  1 9 4  1 9 5  194  
+A87 225 21 4  
CHEIA 8 8  9  1 8 4  1 9 5  1 9 6  1  R5 
+ ~ 8 d  226 21 5  
CIIEXA 89 9  1 8 5  1 9 6  1 9 7  1 9 6  
,1189 227 
CHEXA 9 0  9  216  1 8 6  1 9 7  1 9 8  1 8 7  
+A90 228  21 7  
CHEXA 9 1  9  1 8 7  1 9 8  1 9 9  1  8R 
+A91 229 21 8  
CHEXA 9 2  9  1 8 8  1 9 9  200  1 8 9  
+A92 230 
CHEXA 9 3  9  219 1 8 9 .  2  0 0  201 1 9 0  
+A93 231 220 . , 
CliEXA 94 9  1 9 0  201 202 191  
+A94 232 
CHEXA 9 5  221 9  1 9 4  203  204  1 9 5  

225 1 9 9  :ltX:A a i " i  9  205 206  200 
+A36 236  2  30 
CHELA 97 9  203 207  208  204 
+A37 238  2  34 
CHEXA 98 9  205 209 21 0  206  
,198 240 236  
CHEXA 99 9  21 1  222 223 21 2  
+A99 253 
CHEXA 1 0 0  21 2  223  224 21 3 
~ ~ 1 0 0  254 24 3 

E C H O  .. 8 
1 2 9  

1 3 0  

1 3 4  

1 3 9  

1 4 3  

1 4 5  

1 5 1  

1 5 2  

1 5 3  

1 5 4  

1 5 5  

1 5 6  

1 5 7  

1 5 8  

1 5 9  

1 6 0  

1 6 4  

1 6 9  

1 7 3  

1 7 5  

181  

1 8 2  

1 8 3  

1 8 4  

1 8 5  

1 9 6  

1 9 7  

1 8 8  

1 8 9  

1 9 0  

1 9 4  

1 9 9  

203 

205 

21 1  

21 2  

21 3 

21 4 

21 5 

21 6  

21 7  

21 R 

21 9  

220 

224 

229 

233 

235 

24 1  

242 



CARD 
COUNT 
201- 
202- 
203- 
204- 
205- 
206- 
207- 
208- 
109- 
21 0- 
211- 
21 2- 
21 3- 
21 4- 
21 5- 
21 6- 
21 7- 
21 8- 
21 9- 
220- 
221 - 
222- 
223- 
224- 
225- 
226- 
227- 
228- 
229- 
230- 
231- 
232- 
233- 
234- 
235- 
236- 
237- 
238- 
239- 
240- 
241 - 
24 2- 
243- 
244- 
245- 
246- 
247- 
2148- 
249- 
250- 
251 - 
252- 
253- 
254- 
255- 
256- 
257- 
258- 
259- 
260- 
261 - 
262- 
263- 
264- 
265- 
266- 
267- 
168- 
269- 
270- 
271 - 
27 2- 
273- 
274- 
275- 
276- 
277- 
278- 
279- 
280- 
2431 - 
282- 
283- 
28U- 
285- 
286- 
287- 
288- 
289- 
290- 
291 - 
232- 
293- 
294- 
295- 
296- 
297- 
298- 
299- 
300- 

S O R T E D  B U L K  D A T A  E C R O  



CARD 
COUNT 

301 - 
302- 
303- 
304- 
305- 
306- 
307- 
308- 
309- 
31 0- 
311- 
31 2- 
31 3- 
314- 
315- 
31 6- 
31 7- 
31 8- 
31 9- 
320- 
321 - 
322- 
323- 
324- 
325- 
326- 
327- 
328- 
329- 
330- 
331 - 
332- 
333- 
334- 
335-  
336- 
337- 
338- 
339- 
340- 
341 - 
34 2- 
343- 
344- 
345- 
34b- 
347- 
ma- 

;HEX: a 
+B51 
CHEXA 
+ 8 5 2  
CHEXA 
+B53 
CHEXA 
*BSU 
CHEXA 
+B55 
CHEXA 
4856 
CHEXA 
+B57 
CHEXK 
+BS8 
CHEXA 
+059  

:!:;A 
C H E l A  
+B6l 
CHEXA 
+B62 
CHEXA 
+ a 6 3  
CHEXA 
+B6U 
CHEXA 
+ 8 6 5  

S.'!%'6" 
CHEXA 
+867  
CHEXA 
+068  
CHEXA 
+ 0 6 9  
CHEXA 
+B70 
CHEXA 
+B71 
CI iEXA 
+B72 
CdEXA 
+ 8 7 3  
CHEXA 
t 8 7 4  
CHEXA 
,875 
CHEXA 
+B76 
CHEXA 
+ a 7 7  
CHEXA 
i n 7 8  
CHEXA 
,679 
CHEXA 
+380  
CHEXA 
+Be1 
CHEXA 
,882 
CttEXA 
, 683  
CHEXA 
+B84 
CHEXA 
+B85 
CHEXA 
+P86 
CHEXA 
+ a 8 7  
CHEXA 
+B88 
CHEXA 
+D89 
CHEXA 
+890  
CHZXA 
t n 9 1  
CHEXA 
+I192 
CHEXA 
, 093  
CHEXA 
+ B  34 
CHEXA 
,895 
CHEXA 
*B96 
CHEXA 
+B97 
CHEXA 
+B95 
C H E l A  
+B93 
C H E l A  
+B100 

S O R T E D  B U L K  D A T A  E C H O  



CARD 
COUNT 

an1 - - - .  
4 0 2 -  
4 0 3 -  
UOU- 

1 
~ H E X A  
+ C 1  
CHEXA 
+ C 2  
c H e x A  
+ C 3  
CHEXA 
+ C 4  
CHEXA 
+ C 5  
CUEIA 
+ C 6  
cnexh 
+ c 7  
CHEXA 
+ c 8  
CHEXA 
+ C 9  
CHEXA 
+ C 1 0  
C H E I A  
+ C 1 1  
CHEXA 
+ C 1 2  
CHEXA 
+ C 1 3  
CHEXA 
+ C l  4  
CHEXA 
+ C I S  
C H E I A  
+ C 1 6  
CHEXA 
+ C 1 7  
CAEXA 
+ C 1 8  
CHEXA 
+ C 1 9  
CHEXA 
+ C 2 0  
CHEXA 
+ C 2 1  
CHEXA 
+ C 2 2  
C A E X A  
+ C 2 3  
CHEXA 
+ C 2 4  
CHEXA 
+ C 2 5  
CHEXA 
t C 2 6  
CHEXA 
+ C 2 7  
CHEXA 
t C 2 8  
CHEXA 
+ C 2 9  
CHEXA 
+C 30 
CBEXA 
+ C 3 1  
CHEXA 
+ C 3 2  
CHEXA 
+ C 3 3  
CHEXA 
+ C 3 4  
CHEXA 
+ C 3 5  
CHEXA 
* C 3 6  
CHEXA 
+ C 3 7  
CHEXA 
+ C 3 8  
C i lEYA 
t C 3 9  
CHEXA 
*CUD 
CHEXA 
4 C 4  1 
CHEXA 
+ c 4 2  
CHEXA 
+ C 4 3  
CHEXA 
* C 4 4  
CHEXA 
+CUS 
CHEXA 
t C U 6  
CHEXA 
t C U 7  
C l i E X A  
+CUB 
CHEXA 
+ C 4 9  
CHEXA 
+ C 5 0  

S O R T E D  B U L K  D A T A  E C H O  



CARD 
COUUT 

501  - 
502-  
503-  
504 -  
505- 
506-  
507-  
508-  
509-  
51 0 -  
511-  
51 2- 
5 1  3- 
514- 
51 5- 
51 6-  
51 7- 
51 8-  
51 9- 
520- 
521  - 
522-  
523-  
524- 
525 -  
526-  
527-  
528-  
5.29- 
530-  
531 - 
532-  
533-  
534-  
535-  
536-  
5  3 7- 
538-  
539-  
540- 
541 - 
542- 
543-  
544-  
545-  
546 -  
547- 
548-  
549-  
550- 
551 - 
552- 
553-  
554- 
555- 
556- 
557-  
558- 
559-  
560-  
561 - 
562-  
563-  
564-  
565-  
566-  
567- 
568-  
569- 
570- 
571 - 
572-  
573-  
574-  
575-  
576- 
577-  
578- 
579 -  
580- 
581 - 
582- 
583-  
584-  
585- 
586 -  
5R7- 

+C71 
CIIEXA 
+C72 
CHEXA 
+C 13 
CHEXA 
+C74 
CHEXA 
+C75 
CHEXA 
+C76 
CHEXA 
+C77 
CHEXA 
+C78 
CHEXA 
+C79 
CHEXA 
+ c o n  
cHerA  
+C81 
CHEXA 
+C82 
CHEXA 
+C83 
CHEXR 
+COU 
CHEXA 
+C85 
CHEXA 
+C86 
CHEIA 
+C87 
CHEXA 
*C8Y 
CHEXA 
+C89 
CH EX A 
+C99 
CHEXA 
+C91 
CIlEXA 
+C32 
CHEXA 
+C93 
CHEXA 
+C94 
CHEXA 
+C95 
CHEIA 
+C96 
CHEXA 
+C97 
CHEXA 
+C39 
CHEXA 
+C99 
CHEXA 
+C1 0 0  



1 SHEXA 
+ D l  
CHEXA 
+ D 2  
C H E I A  
+ D 3  
CHEXA 
+ D 4  
C H E I A  
+ D 5  
C H E I A  
t D 6  
CHEXA 
+ D 7  
CHEXA 
+ D 8  
C H E I A  
+ D 9  
CHEXA 
+ D l  0  
CHEXA 
+ D l  1 
CHEXA 
+ D l  2  
CHEXA 
+ D l  3  
CHEXA 
+ D l  u 
C H E I A  
+ D l  5  
CHEXA 
+ D l  6  
CHEXA 
+ D l  7  
CHEXA 
+ D l  8  
CHEXA 
+ D l  9 
CHEXA 
+ D 2 0  
CHEXF. 
,021 
CHEXA 
+ D 2 2  
C H E X d  
+ D 2 3  
CHEXA 
+ D 2 U  
CHEXA 
,025 
CHEXA 
+ D 2 6  
CHEXA 
+ D 2 7  
CHEXA 
+ D 2 8  
CHEXA 
+ D Z Y  
CHEXA 
+ D 3 0  
CHEXA 
+ D 3 1  
CHEXA 
+ D 3 2  
CHEXA 
+ D 3 3  
CHEXA 
+D3U 
CHEKA 
+ D 3 5  
CHEXA 
+ D 3 6  
CHEKA 
+ D 3 7  
CHEXA 
+ D 3 8  
CHEXA 
+ D 3 9  
CHEXA 
+DUO 
C H E I A  
+DU1 
CREKA 
+DU2 
CHEXA 
+DU3 
CHEXA 
+DUU 
CHEXA 
+ D U 5  
CHEXA 
+ D U 6  
CHEXA 
+ D 4 7  
CH EX A  
+DUB 
CHEXA 
+ D U 9  
CHEXA 
t D 5 O  



CARD 
COUNT 

7 0 1  - 
702 -  
703-  
704 -  
7 0 5 -  
7 0 6 -  
7 0 7 -  
7 0 8 -  
7 0 9 -  
7 1  0- 
7 1 1 -  
7 1  2- 
7 1  3 -  
71  U- 

i io- 
7 2 1  - 
722 -  
723-  
724 -  
7 L5-  
7 2 6 -  
7 2 7 -  
7 2 8 -  
7 2 9 -  
7 30-  
7 3 1  - 
7 3 2 -  
7 3 3 -  
7 3 4 -  
7 3 5 -  
7 36- 
7 3 7 -  
7 3 8 -  
7 3 9 -  
7 9 0 -  
7 4 1  - 
7 4 2 -  
7 4 3 -  
7 4 4 -  
7 4 5 -  
7 4 6 -  
7 4 7 -  
7U8- 
7 4 9 -  
7 5 0 -  
751 -  
7 5 2 -  
7 5 3 -  
7 5 4 -  
7 5 5 -  
7 5 6 -  
751 -  
7 5 8 -  
7 5 9 -  
7 6 0 -  
761  - 
7 6 2 -  
7 6 3 -  
7 6 4 -  
765 -  
766 -  
7 6 7 -  
7 6 8 -  
7 6 9 -  
7 7 0 -  
7 7 1  - 
7 7 2 -  
7 7 3 -  
774 -  
7 7 5 -  

1 EHEXA 
+D51 
CHEIA 
+D52  

:::;A 
CHEXA 
+D54 
CHEXA 
*D55 
CHEIA 
+D56 
CHEXA 
+D57 
CHEXA 
+D58 
CHEXA 
+D59 
CHEXA 
+D60  
CHEXA 
t D 6 1  
CHEXA 
+D62  
CHEXA 
t D 6 3  
CHEXA 
+D64 
CHEXA 
+D65 
CHEXA 
+D66 
CHEXA 
+D67 
CNEXA 
+D68 
CHEXA 
+D69 
CHEXA 
t D 7 0  
CHEXA 
+D71 
CHEXA 
+D72 
CHEXA 
,073 
CBEIA  
+D7U 
CHEXA 
t D 7 5  
Ci1EXA 
+D76 
CHEXA 
+D77 
CHEXA 
+D7R 
CHEXA 
t D 7 9  
CFEXA 
t D 3 0  
CHEXA 
+Dl31 
CHEXA 
+D82  
CHEXA 
+D83 
CHEXA 
+D89 
CHEXA 
t D d 5  
CHEXA 
+D86  
CHEXA 
+Dd7 
CHEXA 
+D88 
CHEXA 
+D89 
c n t x r  
+D90 
CHEXA 
+D91 
c n e x l  
+D92 
CHEXA 
+D93 
CHEXA 
t o 9 4  
CHEXA 
t D 9 5  
C H E I l  
+D96 
CHEXA 
+D97 
CtiEXA 
t G 9 8  
CHEXA 
+U99 
CHEXA 
+ D l  0 0  

S O R T E D  B U L K  D A T A  E C H O  



CARD 
COUNT 

801 -  
8 0 2 -  
8 0 3 -  
8 0 4 -  
805-  
8 0 6 -  
8 0 7 -  
808 -  
8 0 9 -  
81  0 -  
811 -  
8 1  2- 
81  3 -  
8 1 4 -  
81  5- 
8 1  6 -  
81  7-  
8 1  8 -  
8 1  9 -  
8 2 0 -  
8 2 1  - 
8 2 2 -  
8 2 3 -  
824 -  
8 2 5 -  
826 -  
8 1 7 -  
8 2 8 -  
8 2 9 -  
8 3 0 -  
8 3 1  - 
8 3 2 -  
833 -  
834 -  
8 3 5 -  
8 3 6 -  
8 3 7 -  
8 3 8 -  
8 3 9 -  
8 4 0 -  
8 4 1  - 
8 4  2- 
8 4 3 -  
844 -  
8 4 5 -  
8 4 6 -  
8 4 1 -  
8 4 8 -  
849 -  
8 5 0 -  
8 5 1  - 
8 5 2 -  
8 5 3 -  
8 5 4 -  
8  55-  
8 5 b -  
857 -  
858 -  
8 5 9 -  
860 -  
861  - 
8 6 2 -  
863 -  
864 -  
8 6 5 -  
8 6 6 -  
967 -  
8 6 8 -  
8 6 9 -  
8 7 0 -  
8 7 1  - 
8 7 2 -  
8 7 3 -  
874 -  
8 7 5 -  
8 7 6 -  
8 7 7 -  
8 7 8 -  
879 -  
8 8 0 -  
8 8 1  - 
882 -  
8 8 3 -  
8 8 4 -  
885 -  
8 8 6 -  
8 8 7 -  
888 -  
8 8 9 -  
8 9 0 -  
891  - 
8 9 2 -  
8 9 3 -  
8 9 4 -  
8 9 5 -  
896 -  
8 9 7 -  
8 9 8 -  
8 9 9 -  
9 0 0 -  

:HEX: 
+ E l  
CHEXA 
+E2 
CHEXA 
+E3 
CHEXA 
+EU 
CHEXA 
+E5 
CHEIA 
+E6 
CHEXA 
+ E 7  
CHEXA 
+E8 

:!tXA 
c n e x a  
+ E l  0  
CHEIA 
+ E l  1  
c n e x h  
+ E l  2  
CHEXA 
+ E l  3  
CHEXA 
+ E l  4  
CHEIA 
+ E l  5  
CHEXA 
+ E l  6  
CHEXA 
+ E l  7  
CHEXA 
+ E l  8  
CHEXA 
+ E l  9  
CHEXA 
+E20  
CHEXA 
+E21 
CHEXA 
+E22  
CHEXA 
+E23  
CHEXA 
+E2U 
CHEXA 
+E25  
CHEXA 
+EL6  
CHEXA 
+E27  
CHEXA 
+E28 
CHEXA 
,829 
CHEXA 
+E30 
CHEXA 
+E31  
CHEXA 
+ E 3 2  
CHEIA 
+E33 
CHEWA 
* E 3 4  
CHEIA 
+E35 
CHEIA 
+E36  
CHEXL 
+E37  
CHEXA 
+E38  
CHEXA 
+E39 
CHEXA 
+EL0  
CHEXA 
+E41 
CHEXA 
+E42  
CHEIA  
+E43  
CHEXA 
+E44  
CHEXA 
+E45  
CIiEXA 
+E46  
CHEXA 
+E47 
CHEXA 
+E48  
CHEXA 
+E49 
CHEXA 
+E50 

S O R T E D  I3 D A T A  

6 .. 
8 50  

8 5 1  

8 5 5  

8  60  

8  64  

8 6 6  

8 7 2  

8 7 3  

8 7 4  

8 7 5  

8 7 6  

8 7 7  

8 7 8  

8 7 9  

8 8 0  

8 8 1  

8 8 5  

8 9 0  

8 9 4  

8 9 6  

9 0 2  

9 0  3 

904  

9 0 5  

9 0 6  

9 0 7  

9 0 8  

9 0 s  

9 1 0  

711  

9 1  5  

9 2 0  

9  24 

9 2 6  

9 3 2  

9 3 3  

9 3 4  

9 3 5  

9  36  

9 3 7  

9  38 

9 3 9  

9  UO 

9 4 1  

9 4 5  

9 5 0  

9 5 4  

9 5 6  

9 6 2  

9 6 3  



CARD 
COUNT 

901 - 
902-  
903-  
904 -  
905- 
906 -  
907 -  
908 -  
909-  
910 -  
911 -  
91 2- 
9 1  3- 
91 4- 
915-  
916-  
9 1  7- 
91 8-  
9 1  9-  
9  20- 
921 - 
922-  
923- 
924-  
925- 
926- 
927-  
928 -  
929- 
930-  
931  - 
932-  
933- 
934-  
935 -  
936-  
937- 
938- 
939 -  
940 -  

CHEXA 476 
+E76 1 0 5 0  
CHEXA 477 
+E77 1 0 6 3  
CHEXA 478 
t E 7 8  106U 
CHEXA 479  
+E79 1065  
CHEXA 480 
+E8O 1 0 6 6  
CHEXA 481 
t F 8 1  1067  
CHEXA 482 
t t 8 2  1068  
CHEXA 483 
+E83 1069 
CrlEXA 484  
t E a 4  1 0 7 0  
CHEXA 485 
+E85 1071  
CHEXA 486  
+E86 1 0 7 2  
CHEXA 487 
t E 8 7  107U 
CHEXA 488  
t E 8 8  1 0 7 6  
CHEXA U89 
+E89 1 0 7 8  
CHEXA U90 
+EYO 1 0 8 0  
CHEXA 491 
+E91 1 0 9 3  
CHEXA 492  
+E92 1 0 9 4  
CHCXA 493 
t E 9 3  1 0 9 5  
CHEXA 494  
+E9U 1 0 9 6  
CHEXA 495  
+E95 1 0 9 7  
CHEXA 496  
+EJ6 1 0 9 8  
CHEXA 497 
+L97  1099  
CHEXA 498  
+E98 1 1 0 0  
CHEXA 499 
t E 9 9  1 1 0 1  
CHEXA 500 
+ E e l  1 1 0 2  

A T k  

.. 7 
964  

9 6 5  

9 6 6  

967  

968  

969 

970  

971  

9 7 5  

980  

9 84 

9 8 6  

992  

993 

994  

995  

9 9 6  

997  

998  

999 

1000  

1001  

1 0 0 5  

1010  

1014  

101  6 

i n22  

1023  

1024  

1025  

1026  

1027  

1 0 2 8  

1029 

1030  

1031  

1035  

1 OUO 

1 0 4 4  

1046  

1052  

1!153 

1 0 5 4  

1 0 5 5  

1 0 5 6  

1 0 5 7  

1 0 5 0  

1059  

1 0 6 0  

1061  



1 
CHEXA 
+F1 
CHEIA 
+ F 2  
CHEIA 
+F3  
CHEXA 
+F4 
CHEXA 
+ F 5  
CHEXA 
+Fb  
CHEXA 
+ F 7  
CHEXA 
+ F 8  
CHEIA 
+F9  
CHEXA 
+ F 1 0  
CH EXA 
+ F l l  
CHEXA 
+F12  
CHEXA 
+ F 1 3  
CHEXA 
+ F l u  
CHEXA 
+ F 1 5  
CHEXA 
+F16  
CHEXA 
+ F 1 7  
C i l E X l  
+ F I R  
CHEXA 
+F19  
CHEXA 
+F20  
CHEXA 
+F21  
CHEXA 
+ F 2 2  
CHEXA 
+ F 2 3  
CHEXA 
+F24  
CHEXA 
+F25  
CHEXA 
+F26  
CHEXA 
+ F 2 7  
CHEXA 
* F 2 8  
CH EX A 
+ F 2 9  
CHEXA 
+F30  
CHEXA 
+F31 
CHEXA 
+F32  
CtlEXA 
+ F 3 3  
CHEXA 
+ F 3 4  
CHEXA 
+F35  
CHEXA 
+ F 3 6  
CHEXA 
+F37  
CHEXA 
+F38  
CHEXA 
+ F 3 9  
CHEXA 
+F40  
CHEXA 
+ F 4 1  
CHEKA 
+ F 4 2  
CHEXA 
+F43  
CHEXA 
+FUU 
CHEXA 
+FU5 
CHEXA 
+F46 
CHEXA 
+ F Q 7  
CHEXA 
+F48  
CHEX A 
+F4 9 
CHEXA 
+ F 5 0  



C A R D  
C O U Y  T 
1101-  
1102-  
1 1  03 -  
1 104-  
1105-  
1 1  06-  
1 1  07-  
11  08 -  
1109-  
1110-  
1111-  
1 1 1 2 -  
1113-  
1114-  
1115-  
1 1 1 6 -  
1117-  
1118-  
1119-  
1 1  20- 
1 1 2 1 -  
1 1  22- 
1 1  23- 
1 1  24- 
1 1  25- 
1 1  26- 
1 1  27-  
1 1  28- 
1 1  29-  
1 1  30- 
1 1  31 - 
1 1  32 -  
1 1  33-  
1134-  
1 1  35 -  
1 1  36-  
1 1  37- 
1 1  38- 
1 1  39 -  
1 1  40- 
1 1 4 1 -  
1 1 4 2 -  
1143-  
1 1 4 4 -  
11  45- 
11  46-  
1 1  47-  
1 1  48-  
11  49- 
11 50- 
1 1  51 - 
1 1  52-  
11  53-  
1154-  
11  55- 
1156-  
11  57-  
11  50- 
1 1  59-  
1 1 6 0 -  
1161-  
1 1  62-  
1 1 6 3 -  
1 1  64-  
11  65- 
1 1  66-  
1 1  67-  
1 1 6 8 -  
1 1 6 9 -  
1170-  
11  7 1  - 
1172-  
1173-  
1174-  
1 1 7 5 -  
1 1  76- 
1177-  
11  78 -  
1 1  79-  
11  80-  
1 1  81 - 
1182-  
1 1  83-  
1 1  84 -  
1 1  85-  
1 1  86-  
11 87- 
1 1  80- 
1189-  
1 1  90-  
1191-  
1 1 3 2 -  
11  93 -  
1 1 9 4 -  
11  95-  
11  96-  
1197-  
11  38-  
11  99-  
1200-  

;HEX: * 5 5 1  
+F51 1217  
C H E X A  552  
+F52 1218  
C H E X A  553  
+F53 1 2 1 9  
C H E X A  554 
+F54 1 2 2 0  
C H E I A  555 
+F55  1221  
C H E X A  556  
+F56 1 2 2 2  
C H E X A  557  
+F57 12211 
C H E X A  558 
+F58 1 2 2 6  
C H E X A  559 
+F59 1 2 2 8  
C H E X A  560 
+F60 1 2 3 0  
G R D S E T  
G R I D  1 
G P I D  2 
G R I D  3 
G R I D  4 
G R I D  5 
G R I D  6 
G R I D  7 
G R I D  8 
G R I D  9 
G R I D  1 0  
G R I D  1 1  
G R I D  1 2  
G R I D  1 3  
G R I D  1 4  
G R I D  1 5  
G R I D  1 6  
G R I D  1 7  
G R I D  1 8  
G R I D  1 9  
C I l l D  20 
G R I D  21 
G R I D  22 
G R I D  23  
G R I D  24  
G a I D  25 
G R I D  26  
G H I D  27  
G R I D  28 
G R I D  29 
G R I D  30 
G R I D  31 
G R I D  32 
G R I D  33 
G R I D  3 4  
G R I D  35 
G R I D  36 
G R I D  37 
G R I D  38 
G R I D  39 
G R I D  It0 
G R I D  4 1  
G R I D  42  
G R I D  43 
G R I D  44 
G R I D  45 
G R I D  46 
G R I O  47 
G R I D  48 
G R I D  4 9  
G R I D  5 0  
G R I D  51 
G R I D  52 
G R I D  53 
G R I D  5 4  
G R I D  55 
G R I O  5 6  
G R I D  57 
G R I D  58 
G R I D  5 9  
G R I D  60 
G R I D  61  
G R I D  62 
G H I D  6 3  
G R I D  64 
G R I D  65 
G R I D  6 6  
G H I D  67 
G R I D  68 
G R I D  69 
G R I D  7 0  
G R l D  71 
G R I D  72  
G R I D  73 
G R I D  74 
G S I D  7 5  
G R I D  7 6  
G R I O  77 
G R I D  7 8  
G R I D  79 

S O R T E D  B U L K  D A T A  E C H O  



CARD 
COUNT 
1 201 - 
1202- 
1203- 
1204- 
1205- 
1206- 
1207- 
1208- 
1209- 
1210- 
1211- 
121 2- 
121 3- 
121 4- 
121 5- 
121 6- 
1217- 
121 8- 
1219- 
1220- 
1221 - 
1222- 
1223- 
1224- 
1225- 
1226- 
1227- 
1228- 
1229- 
1230- 
1231- 
1232- 
1233- 
123U- 
1235- 
1 236- 
1237- 
1238- 
1239- 
1240- 
1241- 
1242- 
1243- 
1244- 
1245- 
1246- 
1247- 
1248- 
1 249- 
1250- 
1251- 
1252- 
1253- 
1254- 
1255- 
1256- 
1257- 
1258- 
1259- 
1260- 
1261 - 
1262- 
1263- 
1264- 
1265- 
1266- 
1267- 
1268- 
1269- 
1270- 
1271 - 
1 272- 
1273- 
1274- 
1275- 
1276- 
1277- 
1278- 
1279- 
1280- 
1281 - 
1 282- 
1283- 
1284- 
1285- 
.1286- 
1287- 
1288- 
1289- 
1290- 
1291- 
1292- 
1293- 
1294- 
1295- 
1296- 
1297- 
1298- 
1299- 
1300- 

;RID' 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  R U L K  D A T A  E C H O  



C A R D  
C O U N T  
1301- 
1302- 
1303- 
1304- 
1305- 
1306- 
1307- 
1308- 
1309- 
131 0- 
1311- 
1312- 
131 3- 
1314- 
131 5- 
1316- 
131 7- 
131 8- 
131 9- 
1320- 
1321 - 
1322- 
1323- 
1324- 
1325- 
1326- 
1327- 
1328- 
1329- 
1330- 
1331 - 
1332- 
1333- 
1334- 
1335- 
1336- 
1337- 
1338- 
1339- 
1340- 
1341- 
1 342- 
1343- 
1344- 
1345- 
1346- 
1341- 
1348- 
13U9- 
1350- 
1351- 
1352- 
1353- 
1354- 
1355- 
1 356- 
1357- 
1358- 
1359- 
1360- 
1361 - 
1 362- 
1363- 
1364- 
1365- 
1366- 
1367- 
1368- 
1369- 
1 370- 
1371- 
1372- 
1373- 
1374- 
1375- 
1376- 
1377- 
1378- 
1379- 
1380- 
1381- 
1382- 
1383- 
1384- 
1385- 
1386- 
1387- 
1388- 
1389- 
1390- 
1391- 
1392- 
1393- 
1394- 
1395- 
1396- 
1397- 
1398- 
1399- 
1400- 

1 
;R ID  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R ~ D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  



CARD 
COUNT 
1 4 0 1 -  
1402-  
1 4 0 3 -  
1  UOU- 
1 4 0 5 -  
1406-  
1407-  
1408-  
1409-  
1 4 1 0 -  
1 4 1 1 -  
1 4 1 2 -  
1 4 1  3- 
1 41 4- 
1  415- 
1 4 1  6- 
1 4 1  7-  
1  418-  
1 4 1  9- 
1 4 2 0 -  
1421  - 
1 4 2 2 -  
1423-  
1424-  
1425-  
1426-  
1 4 2 7 -  
1428-  
1429-  
1  430-  
1 4 3 1 -  
1432-  
1 4 3 3 -  
1 434- 
1 4 3 5 -  
1  4  36- 
1 4 3 7 -  
1  438- 
1439-  
1  440-  
1 4 4 1 -  
1442-  

S O R T E D  B U L K  D I T A  E C H O  



S O R T E D  B U L K  D A T A  E C H O  

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R L D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I D  



C A R D  
COURT 
1 6 0 1  - 
1602-  
1 6 0 3 -  
1604-  
1605-  
1606-  
1 6 0 7 -  
1608-  
1 6 0 9 -  
1 6 1  0 -  
1611-  
1 6 1  2- 
1613-  
1 6 1  U- 
1 6 1  5- 
1 6 1  6- 
1617-  
161  8-  
1 6 1  9- 
1620-  
1621-  
1622-  
1623-  
1 6 2 4 -  
1625-  
1 6 2 6 -  
1627-  
1 6 2 8 -  
1629-  
1635-  
1631  - 
1 6 3 2 -  
1 6 3 3 -  
1634-  
1 6 3 5 -  
1636-  
1 6 3 7 -  
1638-  
1 6 3 9 -  
1640-  
1 6 4 1 -  
1 6 4 2 -  
1643-  
1644-  
1645-  
1646-  
1647-  
1 6 4 3 -  
1649-  
1650-  
1651-  
1652-  
1 6 5 3 -  
1 6 5 4 -  
1 6 5 5 -  
1656-  
1657-  
1658-  
1659-  
1 6 6 0 -  
1661  - 
1662-  
1 6 6 3 -  
1664-  
1665-  
1 6 6 6 -  
1667-  
1668-  
1669-  
1670-  
1671  - 
1672-  
1 6 7 3 -  
1 6 7 4 -  
1675-  
1676-  
1 6 7 7 -  
1678-  
1679-  
1680-  

1  
;RID 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H T D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R L D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  

S O R T E D  B U L K  D A T A  E C H O  



1 
6x10 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
C H I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  B U L K  D A T A  E C H O  



Z A R D  
COUNT 
1801-  
1802-  
1803-  
1804-  
1805-  
1806-  
1807-  
1808-  
1803-  
1810-  
1811-  
181 2- 
1813-  
181 4- 
1815-  
181 6- 
181 7- 
181  8- 
181  9- 
1820-  
1821-  
1822-  
1823-  
182U- 
1825-  
1826-  
1827-  
1828-  
1829-  
1830-  
l d 3 1 -  
1832-  
1833-  
1834-  
1835-  
1836-  
1837-  
1838-  
1839-  
18UO- 
1841-  
1  842- 
1843-  
1844-  
1845-  
1846-  
18U7- 
18Q8-  
1 849-  
1850-  
1951-  
1852-  
1853-  
185:- 
185,- 
1856-  
1857-  
1858-  
1859-  
1060-  
1861-  
1862-  
1863-  
1864-  
1865- 
1866-  
1867-  
1868-  
1869-  
1870-  
1871-  
1872-  
1873-  
1874- 
1875-  
1876-  
1877-  
1878-  
1879-  
1880-  
1881  - 
1882- 
1883-  
188U- 
1885-  
1886-  
1987-  
1888-  
1889-  
1 8 9 0 -  
1891-  
1992-  
1893-  
189U- 
1895-  
1896-  
1897-  
1898-  
1899-  
1900-  

1  G R I D  
GRID 
G R I D  
G R I D  
GRID 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
GRID 
G R I D  
GRID 
G R I D  
G R I D  
G R I D  
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
G R I D  
G R I D  
G R I D  
GRID 
GRID 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
GRID 
GRID 
G R I D  
G R I D  
GRID 
GRID 
G R I D  
G R I D  
G R I D  
G R I D  
GRID 
G R I D  
GRID 
GRID 
GRID 
GRID 
G R I D  
GRID 
GRID 
GRID 
GRID 
G R I D  
GRID 
G R I D  
G R I D  
GRID 
G R I D  
GRID 
G R I D  
G R I D  
GRID 
GRID 
GRID 
GRID 
GRID 
G R I D  
G R I D  
GRID 
G R I D  
G R I D  
GRID 
GRID 
GRID 
GRID 
G R  I  D 
GRID 
GRID 
GRID 
G R I D  
GRID 
GRID 
GQID 
GRID 
GRID 
G R I D  
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
G R I D  

S O R T E D  B U L K  D 



C A R D  
COUNT 
1901- 
1902- 
1903- 
19011- 
1905- 
1906- 
1907- 
1308- 
1909- 
191 0- 
1911- 
191 2- 
191 3- 
1914- 
1915- 
191 6- 
191 7- 
191 8- 
191 9- 
1320- 
1921- 
1922- 
1923- 
1924- 
1925- 
1926- 
1927- 
1928- 
1929- 
1930- 
1931- 
1932- 
1933- 
1934- 
1935- 
1936- 
1937- 
1938- 
1939- 
1940- 

1 
:RID 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G 3 T D  
G R I D  
C R T D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  B U L K  D A T A  E C H O  



C A R D  
COUNT 
2001 - 
2002- 
2003- 
2004- 
2005- 
2006- 
2007- 
2008- 
2009- 
201 0-  
2011- 
201 2- 
201 3- 
201 4- 
201 5- 
201 6- 
201 7- 
201 8-  
201 9- 
2020- 
2021 - 
2022- 
2023- 
2024- 
2025- 
2026- 
2027- 
2028- 
2029- 
2030- 
2031 - 
2032- 
2033- 
2034- 
2035- 
2036- 
2037- 
2038- 
2039- 
2040- 
2041 - 
2042- 
2043- 
2044- 
2045- 
2046- 
2047- 
2048- 
2049- 
2050- 
2051 - 
2052- 
2553- 
2054- 
1055-  
2056- 
2057- 
2U58- 
2059- 
2060- 
2061 - 
2062- 
2063- 
2064- 
2065- 
2066- 
2067- 
2068- 
2069- 
2070- 
2071 - 
2072- 
2073- 
2074- 
2075- 
2076- 
2077- 
2078- 
2079- 
2080- 
2Odl- 
2082- 
2083- 
2084- 
2085- 
2086- 
2087- 
2088- 
2089- 
2090- 
2091 - 
2092- 
2093- 
2094- 
2095- 
2096- 
2097- 
2098- 
20 9 9- 
21 00- 

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
C R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G H I D  
G R I D  ' 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G h I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
C R I D  
C H I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  8 0  



R T E D  B U L K  D A T h  E C H O  
C A R D  
COUNT 
2101-  
2102-  
21 03-  
21 04 -  
2105-  
2106- 
21 07-  
21 08 -  
21 09 -  
21 1 0 -  
2111-  
21 1 2 -  
2113-  
2114-  
21 15 -  
21 1 6 -  
2117-  
2118-  
2119- 
21 20-  
21  21 - 
21 22- 
21 23- 
21 24-  
21 25- 
21 26- 
21 27- 
21 28- 
21 29- 
21 30- 
21 31 - 
21  32- 
21 33- 
21 34-  
21 35-  
21 36- 
21 37- 
21 38-  
21 39-  
21 40-  
21 41 - 
21 42- 
21 43- 
21 44- 
21 45- 
2146-  
2147- 
21 U8- 
21 49- 
21 50- 
21 51 - 
2152-  
2153-  
21 54-  
21 55- 
21 56 -  
21 57- 
21 58-  
21 59-  
21 60-  
21 61 - 
2162-  
21 63-  
21 64-  
2165-  
21 66-  
2167-  
21 68-  
21 69-  
21  70 -  
21 71 - 
2172-  
21 73- 
21 74-  
21 75- 
21 76-  
21 77- 
21 78-  
21 79 -  
21  00-  
2181-  
2182-  
21 83 -  
21 84- 
21 85-  
21 86-  
21 87 -  
21 88-  
2189- 
21 30- 
21 91 - 
2192-  
2193-  
21 94-  
21 95-  
21 96 -  
21  9 1- 
21 98- 
21 99- 
2200-  

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I O  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  



C A R D  
COUNT 
2201 - 
2202-  
2203-  
2204-  
2205-  
2206-  
2207-  
2208-  
2209 -  
221 0-  
221 1 - 
221 2- 
221  3- 
2214 -  
221 5- 
221 6- 
221 7-  
221 8-  
221 9 -  
2220-  
2221 - 
2222-  
2223 -  
2224 -  
2225-  
2226 -  
2227-  
2228-  
2229-  
2230-  
2231  - 
2232-  
2233-  
2234-  
2235-  
2236-  
2237 -  
2238-  
2239-  
2240-  
2241 - 
2242-  
2243-  
2244-  
2245 -  
2246-  
2247-  
2248-  
2249-  
2250 -  
2251 - 
2252-  
2253-  
2254 -  
2255 -  
2.256- 
2251 -  
2258 -  
2259 -  
2260-  
2261-  
2262-  
2263-  
2264-  
2265- 
2266-  
2267 -  
2268-  
2269-  
2270 -  
2271  - 
2272-  
2273-  
2274- 
2275 -  
2276 -  
2277-  
2278 -  
2279-  
2200-  
2281 - 
2282-  
2283-  
2284-  
2285-  
2286 -  
2.207- 
2280-  
2289-  
2290 -  
2291 - 
2292-  
2293 -  
2294 -  
2295-  
2296-  
2297-  
2298-  
2299-  
2300-  

1  
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G I L I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G  R l  D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  B U L K  D A T A  E 



CARD 
COUNT 
2 3 0 1 -  
2  3 0  2 -  
2 3 0 3 -  
2 3 0 4 -  
2 3 0 5 -  
2 3 0 6 -  
2 3 0 7 -  
2 3 0 8 -  
2 3 0 9 -  
2 3 1 0 -  
2 3 1 1 -  
2 3 1  2-  
2 3 1  3- 
2 3 1  4 -  
2 3 1  5 -  
2 3 1  6 -  
2 3 1  7 -  
2 3 1 8 -  
2 3 1  9 -  
2 3 2 0 -  
2 3 2 1 -  
2 3 2 2 -  
2 3 2 3 -  
2 3 2 4 -  
2 3 2 5 -  
2 3 2 6 -  
2 3 2 7 -  
2 3 2 8 -  
2  3  2 9 -  
2 3 3 0 -  
2 3 3 1 -  
2 3 3 2 -  
2 3 3 3 -  
2 3 3 4 -  
2 3 3 5 -  
2 3 3 6 -  
2 3 3 7 -  
2 3 3 8 -  
2 3 3 9 -  
2 3 4 0 -  
2 3 4 1  - 
2 3 U 2 -  
2 3 4 3 -  
2 3 4 4 -  
2 3 4 5 -  
23116- 
2 3 4 7 -  
2 3 4 8 -  
2 3 U 9 -  
2 3 5 0 -  
2 3 5 1  - 
2 3 5 2 -  
2 3 5 3 -  
2 3 5 4 -  
2 3 5 5 -  
2 3 5 6 -  
2 3 5 7 -  
2 3 5 8 -  
2 3 5 9 -  
2  3  b 0 -  
2 3 6 1  - 
2 3 6 2 -  
2 3 6 3 -  
2 3 b U -  
2 3 6 5 -  
2 3 6 6 -  
2 3 6 7 -  
2 3 6 8 -  
2 3 6 3 -  
2 3 7 0 -  
2 3 7 1 -  
2 3 7 2 -  
2 3 7 3 -  
2 3  7 9 -  
2 3 7 5 -  
2 3 7 6 -  
2 3 7 7 -  
2 3 7 8 -  
2 3 7 9 -  
2 3 8 0 -  
2 3 8 1 -  
2 3 8 2 -  
2 3 8 3 -  
2 3 8 4 -  
2 3 8 5 -  
2 3 8 6 -  
2 3 8 7 -  
2 3 8 8 -  
2 3 8 9 -  
2 3 9 0 -  
2 3 9 1 -  
2 3 3 2 -  
2 3 9 3 -  

;RID' ' i i e o 2  
G R I D  1 1 8 1  
G R I D  1 1 8 2  
G R I D  1 1 8 3  
G R I D  1 1 8 4  
G R I D  1 1 8 5  
G R I D  1 1 8 6  
G R I D  1 1 8 7  
G R I D  1 1 8 8  
G R I D  1 1 8 9  
G R I D  1 1 9 0  
G R I D  1 1 9 1  
G R I D  1 1 9 2  
G R I D  1 1 9 3  
G R I D  1 1 9 4  
G R I D  1 1 9 5  
G R I D  1 1 9 6  
G R I D  1 1 9 7  
G R I D  1 1 9 8  
G R I D  1 1 9 9  
G R I D  1 2 0 0  
G R I D  1 2 0 1  
G R I D  1 2 0 2  
G R I D  1 2 0 3  
G R I D  1 2 0 U  
G R I D  1 2 0 5  
G R I D  1 2 0 6  
G R I D  1 2 0 7  
G R I D  1 2 0 8  
G R I D  1 2 0 9  
G R I O  1 2 1 0  
G R I D  1 2 1 1  
G R I D  1 2 1  2  
G R I D  1 2 1 3  
G R I D  1 2 1 4  
G R I D  1 2 1 5  
G R I D  1 2 1 6  
GRLD 1 2 1 7  
GRLD 1 2 1 8  
G R I D  1 2 1 9  
G R I D  1 2 2 0  
G R I D  1 2 2 1  
G R I O  1 2 2 2  
G R I D  1 2 2 3  
G R I D  1 .224  
G R I D  1 2 2 5  
G R I D  1 2 2 6  
G R I D  1 2 2 7  
G R I O  1 2 2 8  
G R I D  1 2 2 9  
G R I D  1 2 3 0  
OAT1 1 9  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLCIADU 1 0 0  
PI.OAD4 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLORDU 1 0 0  
P L I J I D ~  1 0 0  
PLOADU 1 0 0  
P L O A D U  1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADI l  1 0 0  
FLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOAUU 1 0 0  
PLOADU i o n  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOhDU 1 0 0  
PLOADU 1 0 0  
PLOAOU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOA[b4 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
PLOADU 1 0 0  
P L O I D U  1 0 0  
PLOADU 1 0 0  
P S O L I D  9  
ENDDATA 

30 .  
1 4 3  
1 '48  
1 5 7  
1 6 2  
1 7 1  
1 7 6  
1 8 5  
1 9 0  
1 9 9  
2 0 4  
2 1  3  
2 1  8  
2 2 7  
2 3 2  
2 4  1 
2 4 5  
2 5 5  
2  6 0  
2 6 9  
2 7 4  
2 8 3  
2 8 8  
2 9 7  
3 0 2  
3 1 1  
3 1  6  
3 2 5  
3 3 0  
3 3 9  
3 4 4  
3 5  3  
3 5 8  
3 6 7  
3 7 2  
3 8 1  
3 8 6  
3 9 5  
uoo 
u o 9  
4 1  4  
1 9  

R T E D  R U L  . K  D A T A  E C H O  

T O T A L  



101 

I n p u t  Load Data f o r  Double-Tee Beam Using S o l i d  Element 

Model Subjected t o  Unsymmetrical Load 

PLOAOU 
P I . O I D 4  

PLGACU 
PLOADl l  
PLORDU 
PLOADU 
PLOADU 
P1.OIIDU 
P L ' l A D U  

Note, A l l  o the r  i n p u t  d a t a  are the  same a s  i n  symmetrical  

load  case .  



Inpu t  Data f o r  Double-Tee Beam Using Three-Plate Beam 
d 

Element Model Subjected t o  Symmetrical Load 

. W A S T B A W  Z t X E C O T I V E  C O N T B O L  D E C K  E C H O  

C A S E  C O N T R O L  D E C K  E C H O  
CARD 
C O U N T  

1 T I T L E = D O U B L E - T E E  B E A R  R P C  
2 
3 

S U B T I T L E = S U B J E C T E D  TO J n s y L E T R I c  O I I F O R H  LOAD.  
D I S P L A C E R E N T = A L L  

U E L F O R C E = A L L  
5 L O A D = 1 0 0  

5 B P C = 3  
S P C = 1 3  

8 B E G I N  BULK 

I N P O T  BULK D A T A  C A R D  C O U N T  = 1 0 8 2  



CARD 
COUMT 

1 - 
2- 
3- 
U- 
5- 
6- 
7- 
8- 

S O R T E D  B U L K  D A  

'i. 
1. 
1. 
1. 
1. 
1. 
1 .  
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1 .  
1. 
1.  
1 .  
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1 .  
1. 
1.  
1.  
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1 .  
1 .  
1. 
1. 
1 .  
1.  
1 .  
1 .  
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1.  
1. 
1. 
1. 
1. 
1. 
1.  
1. 
1.  
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1 .  
1. 
1. 
1. 



C A R D  
COUlt 

101- 

183- 
1 OU- 
105- 
106- 
107- 
108- 
109- 
11 0- 
11 1- 
11 2- 
11 3- 
114- 
115- 
11 6- 
11 7- 
11 8- 
119- 
120- 
121- 
122- 
123- 
129- 
125- 
136- 
1 7- 
128- 
129- 
130- 
131- 
132- 
133- 
130- 
135- 
136- 
137- 
138- 
139- 
140- 
141- 
1 U2- 
1 U3- 

1 Seers 
CBEAH 
CBEAR 
CBEAH 
CBEAl I  
C B E A I  
CBEAH 
CBEAR 
CBEAH 
C B E A l  
CBEAR 
C B E A l  
CBEAH 
CBEAH 
C B E A l  
CBEAR 
CBEAH 
CBEAR 
c B e a n  
C B E A l  
C B E A l  
CBEAR 
c B e A n  
C B E A l  
CBEAR 
CBEAR 
c B e A n  
CBEAR 
c B e a n  
CBEAR 
C B E A I  
CBEAH 
CBEAH 
CBEAH 
CBEAR 
CBEAH 
c B e A n  
c B e A n  
C B I A l I  
CBEAN 
c B e a n  
c B e l i n  
c B e l n  
CBEAR 
CBEAR 
c B e A n  
CBEAN 
CBEAR 
CBEAH 
CBEAH 
CBEAR 
C B E A l  
CBEAH 
CBEAH 
CBEAR 
CBEAR 
CBEAH 
CBEAR 
CBEAR 
CBEAR 
CBEAR 
CBEAH 
c B e h n  
CBEAl l  
CBEAH 
CBEAH 
C B E h l  
c B e A n  
CBEAR 
CBEAH 
c B e h n  
CBEAH 
c B e a n  
CBEAH 
CBEAR 
c B E A n  
CBEAH 
CBEAH 
c 8 e A n  
C B E A l  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

O R T E  



C A R D  
C O U l T  

201- 
202- 
203- 
204- 
205- 
206- 
207- 
208- 
209- 
21 0- 
21 1- 
21 2- 
21 3- 
21 U- 
21 5- 
21 6- 
21 7- 
21 8- 
21 9- 
220- 
221- 
222- 
223- 
224- 
225- 
226- 
227- 
228- 
229- 
230- 
231- 
232- 
233- 
234- 
235- 
236- 
237- 
238- 
239- 
240- 
241- 
242- 
24 3- 
200- 
245- 
246- 
247- 
248- 
299- 
250- 
251- 
252- 
253- 
254- 
255- 
256- 
257- 
258- 
259- 
260- 
261- 
262- 
263- 
264- 
265- 
266- 
267- 
268- 
269- 
270- 
271 - 
272- 
273- 
274- 
275- 
276- 
277- 
278- 
279- 
280- 
281- 
282- 
283- 
284- 
285- , 286- 
287- 
288- 
289- 
290- 
291- 
292- 
293- 
294- 
295- 
296- 
297- 
298- 
299- 
300- 

1 
;RID 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
6 R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G B I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G B I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
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C A R D  
c o o m r  

301- 
302- 
303- 
304- 

:81: 
307- 
308- 
309- 
31 0- 
311- 
31 2- 
31 3- 
31 4- 
31 5- 
31 6- 
31 7- 
31 8- 
31 9- 
320- 
321 - 
322- 
323- 
324- 
325- 
326- 
327- 
328- 
329- 
330- 
331- 
332- 
333- 
334- 
335- 
336- 
337- 
338- 
339- 
340- 
341- 
3U2- 
343- 
344- 
34 5- 
346- 
347- 
348- 
349- 
350- 
351- 
352- 
353- 
354- 
355- 
356- 
357- 
358- 
359- 
360- 
361- 
362- 
363- 
364- 
365- 
366- 
367- 
368- 
369- 
370- 
371- 
372- 
373- 
374- 
375- 
376- 
377- 
378- 
379- 
380- 
381- 
382- 
383- 
38U- 
385- 
386- 
387- 
388- 
389- 
390- 
391 - 
392- 
393- 
390- 
395- 
396- 
391- 
398- 
399- 
400- 

1 
;RID 
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
nAr i  
n PC 
nec 
n PC 
n p c  
n PC 
n PC 
n e c  
n PC 
n p c  
n p c  
n p c  
n PC 
n PC 
n p c  
n p c  
n p c  
n p c  
n p c  
n e c  
n p c  
nec 
I P C  
n p c  
n PC 
nec 
HPC 
n p c  
nec 
n p c  
n p c  
n PC 
n p c  
n PC 
nec 
n PC 
H PC 

S O R T E D  B U L K  D A T A  l C H O  .. 5 
11 000. 
12000. 
0. 
200. 
400. 
600. 
800. 
1000. 
1200. 
1400. 
1600. 
1800. 
2000. 
2200. 
2400. 
2600. 
2800. 
3000. 
3200. 
3400. 
3600. 
3800. 
(1000. 
4200. 
4UOO. 
U600. 
4800. 
5000. 
5200. 
5400. 
5600. 
5800. 
6000. 
6200. 
6400. 
6600. 
6800. 
7000. 
7200. 
7400. 
7600. 
7800. 
8000. 
8200. 
8400. 
8600. 
8800. 
9000. 
9200. 
9400. 
9600. 
9800. 
10000. 
10200. 
10400.  
10600. 
10800.  
11 000. 
11 200. 
11 400. 
11 600. 
11 800. 
1 gooo. 



S O R T E D  B U L K  D A T A  E C H O  
CARD 
C O U I T  

9 0 
401- 
U03- 
uou- 
405- 
406- 
407- 
408- 
409- 
U10- 
411- 
412- 
41 3- 
41 U- 
41 5- 
416- 
U l7 -  
41 8- 
41 9- 
420- 
421- 
422- 
U23- 
424- 
425- 
426- 
427- 
428- 
929- 
430- 
931- 
432- 
433- 
U3U- 
935- 
436- 
437- 
U38- 
439- 
440- 
441- 
442- 
UU 3- 
UUU- 
445- 
U46- 
UU7- 

1 
;PC 
nec 
nec 
I P C  
n p c  
I P C  
I P C  
I P C  
nec 
n PC 
I P C  
n PC 
I P C  
#PC 
I PC 

I P C  
n p c  
I P C  
net 
I P C  
nec 
nec 
n PC 
n p c  
OPC 
n p c  
I P C  
I P C  
#PC 
nec 
nec 
n p c  
RPC 
nec 
I P C  
OPC 
nec 
n p c  
n PC 
n p c  
l lPC 
I P C  
n p c  
I P C  
a e c  
n p c  
n p c  

. n PC 
n PC 
n e c  
n PC 
OPC 
n PC 
I P C  
nec 
n PC 
nec 
n p c  
nec 
n PC 
n PC 
n p c  
OPC 
n PC 
OPC 
n p c  
n p c  
n PC 
nec 
OPC 
n PC 
I P C  
nec 
n PC 
I P C  
nec 
I P C  
n PC 
n PC 
n p c  
nec 
n PC 
n p c  
n p c  
XPC 
n PC 
n p c  
n p c  
n p c  
#PC 
nec 
nec 
nec 
nec 
OPC 
n e c  
nec 
nec 
n e c  
n PC 



S O R T E D  B U L K  D A T A  B C H O  
CARD 
COUlT 

501- 
502- 
503- 
504- 
505- 
506- 
507- 
508- 
509- 
5 1  0- 
511- 
51  2- 
5 1  3- 
5 1  4- 
5 1  5- 
51  6- 
51  7- 
5 1  8- 
5 1  9- 
520- 
521- 
522- 
523- 
524- 
525- 
526- 
527- 
528- 
529- 
530- 
531- 
532- 
533- 
534- 
535- 
536- 
537- 
538- 
539- 
540- 
541- 
542- 
543- 
544- 
54  5- 
546- 
5u7- 

1 .. 
i p c  3 
I PC 3 
I PC 3 
I P C  3 
I P C  3 
I PC 3 
I P C  3 
I P C  3 
I P C  3 
HPC 3 
I P C  3 
IPC 3 
I PC 3 
I P C  3 

3 I P C  
I P C  
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
HPC 3 
I P C  3 
I P C  
I P C  
I P C  

3 
3 

I P C  3 
I P C  3 
I PC 3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
npc  3 
I P C  3 
I P C  3 
I P C  3 
I P C  3 
I PC 3 
I P C  3 
npc  3 
I P C  3 
I P C  3 
npc  3 
I PC 3 
I P C  3 
I P C  3 
n PC 3 
I P C  3 
I P C  3 
OPC 3 
IPC 3 
I P C  . 3  
H PC 3 
n p c  3 
n PC 3 
I P C  3 
I P C  3 
I P C  3 
s e c  3 
n e c  3 
n PC 3 
n PC 3 
I P C  3 
n p c  3 
n p c  3 
I P C  3 
I P C  3 
I P C  3 
I PC 3 
n PC 3 
ll PC 3 
#PC 3 
n ~ c  3 
n p c  3 
I P C  3 
I PC 3 
I PC 3 
n PC 3 
n e c  3 
I P C  3 
I P C  3 
I PC 3 
a e c  3 
I PC 3 
I P C  3 
HPC 3 
n p c  3 
I P C  3 
I PC 3 
a e c  3 
I P C  3 



CARD 
COUUT 

601- 
602- 
603- 
604- 
605- 
606- 
607- 
608- 
609- 
61 0- 
611- 
61  2- 
61 3- 
61 U- 
61 5- 
61 6- 
61 7- 
61 8- 
61 9- 
620- 
621- 
622- 
623- 
624- 
625- 
626- 
627- 
628- 
629- 
630- 
631- 
632- 
633- 
634- 
635- 
636- 
637- 
638- 
639- 
6UO- 
691 - 
692- 
643- 
644- 
6U5- 
646- 
6U7- 
648- 
649- 
65P: 
651- 
652- 
653- 
654- 
655- 
656- 
657- 
658- 
659- 
660- 
661- 
662- 
663- 
664- 
665- 
666- 
667- 
668- 
669- 
670- 
671- 
672- 
67 3- 
674- 
675- 
676- 
677- 
67 8- 
679- 
680- 
681 - 
682- 
683- 
684- 
685- 
686- 
687- 
688- 
689- 
690- 
691- 
692- 
693- 
69U- 
695- 
696- 
697- 
698- 
699- 
700- 

1 
;PC 
n p c  
n PC 
I P C  
MPC 
I P C  
n PC 
I P C  
I P C  
I P C  
I P C  
OPC 
I P C  
I P C  
I P C  
I P C  
n PC 
I P C  
I P C  
I P C  
I P C  
I P C  
I P C  
HPC 
nec 
n p c  
I P C  
n PC 
n p c  
RPC 
I P C  
n PC 
I P C  
n p c  
n P C  
I PC 
n p c  
I P C  
a PC 
I PC 

RPC 
HPC 
n PC 
I P C  
n PC 
HPC 
8 PC 
n PC 
n p c  
n PC 
I P C  
I P C  
n PC 
n p c  
net 
n PC 
MPC 
OPC 
OPC 
n p c  
n p c  
n PC 
I P C  
n PC 
HPC 
HPC 
n PC 
I P C  
I P C  
HPC 
n p c  
I P C  
I P C  
I P C  
n p c  
n PC 
nec 
OPC 
n PC 
n p c  
n PC 
n p c  
a PC 
RPC 
I P C  
n p c  
I P C  
n p c  
I P C  
I P C  
nec 
LIPC 
I P C  
I P C  
nec 
n p c  
nec 
n p c  
n p c  
n p c  
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CARD 
COUNT 

701 - 
702- 
703- mu- 
705- 
706- 
707- 
708- 
709- 
71 0- 
711- 
71 2- 
71 3- 
71 U- 
71 5- 
716- 
717- 
71 8- 
71 9- 
720- 
721- 
722- 
723- 
724- 
725- 
726- 
727- 
728- 
729- 
730- 
731- 
732- 
733- 
739- 
735- 
736- 
737- 
738- 
739- 
740- 
741- 
792- 
743- 
7UP- 
7U5- 
796- 
797- 
748- 
749- 
750- 
751- 
752- 
753- 
754- 
755- 
756- 
757- 
758- 
759- 
760- 
761 - 
762- 
763- 
764- 
765- 
766- 
767- 
768- 
769- 
770- 
771 - 
772- 
773- 
77 U- 
775- 
776- 
777- 
778- 
779- 
780- 
781- 
782- 
783- 
784- 
785- 
786- 
787- 
788- 
789- 
790- 
791- 
792- 
793- 
79U- 
795- 
796- 
797- 
798- 
799- 
800- 



CARD 
COUYT 

801- 
802- 
803- 
8OU- 
805- 

1851 
808- 
809- 
81 0- 
811- 
81 2- 
81 3- 
81 U- 
81 5- 
81 6- 
81 7- 
81 8- 
81 9- 
8 20- 
821- 
822- 
823- 
824- 
825- 
826- 
827- 
828-' 
829- 
830- 
831- 
832- 
833- 
83U- 
835- 
836- 
837- 
838- 
839- 

I i p c  
I P C  
I P C  
I P C  
I P C  
I P C  
I P C  
I PC 
I P C  
UPC 
I P C  
a PC 
I P C  
I P C  
I P C  
I PC 
UPC 
I PC 
I P C  
sec 
I P C  
I P C  
HPC 
RPC 
I P C  
UPC 
I PC 
I P C  
I PC 
HPC 
I P C  
NPC 
I P C  
I P C  
I P C  
I P C  
I PC 
I P C  
I PC 
I P C  
I P C  
I P C  
I PC 
I P C  
I PC u PC 
I P C  
I P C  
I P C  
n p c  
HPC 
I PC 
I PC 
n PC 
I P C  
UPC 
I PC 
HPC 
UPC 
I P C  
a PC 
I P C  
HPC 
I P C  
I P C  
I P C  
nec 
I P C  
I P C  
I P C  
I P C  
l l e c  
I P C  
I P C  
I P C  
n p c  
UPC 
I P C  
I P C  
UPC 
I P C  
UPC 
I P C  
I P C  
I P C  
I P C  
I PC 
u PC 
I P C  
I P C  
UPC 
I P C  
I PC 
I P C  
u PC 
I P C  
I P C  
I P C  
n p c  
HPC 

S O R T E D  B U L K  D A T A  B C R O  



1 .  
;PC 
HPC n PC 
I P C  
H PC 
I  PC 
I P C  
n PC 
I  PC 
I P C  
I P C  
# P C  
n p c  
I P C  
I P C  
n p c  
n p c  
I P C  
I P C  
I P C  
I P C  
l lPC  
I PC 
I  PC 
I P C  
n p c  
n p c  
I  PC n PC 
I P C  
OPC 
n PC 
n p c  
I P C  
I  PC 
n p c  
n p c  
n PC 
n p c  
I P C  
HPC 
I P C  
I P C  
n p c  
I P C  
UPC 
n PC 
I P C  
n p c  
n PC 
n p c  
n p c  
HPC 
I P C  
I P C  
UPC 
OPC n PC 
n p c  
OPC 
RPC 
n p c  
UPC 
n PC 
BPC 
n PC n PC 
I P C  
n p c  
I  PC 
HPC 
I P C  
MPC 
I P C  
n p c  
0 PC 
OPC 
I P C  
!PC  
n p c  
HPC 
n p c  
I P C  
n PC 
I P C  
n p c  
n PC n PC nec 
n p c  
I  PC 
PBEAl l  
P B E A I  
P L O A O l  
P L O A O l  
P L O A O l  
P L O A D l  
P L O A O l  
P L O A O l  
P L O A O l  
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S O R T  D A T A  L C B O  

TOTAL COUIT= 1 0 2 4  
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Input  Load da ta  f o r  Doublt-Tee Beam Using Three-Plate Beam 

Element Model Subjected t o  Unsymmetrical Load 

i  ooi - 
1002- 
1003- 
1004- 
1005-  
1006- 
1007- 
1008- 
1009-  
101 0- 
1011- 
1012-  
1013- 
101 u- 
1015- 
1016- 
101 7- 
1018- 
1019-  
1020-  
1021- 
1022-  
1023- 
102u- 
1025- 
1026- 
1027- 
1028- 
1029- 
1030- 
1031-  
1031-  
1033- 
1034- 
1035-  
1036- 
1037- 
1038- 
1039- 
1  o u o -  
1041 - 
1042- 
1043- 
1  O U U -  
1  OU5- 
1046- 
1047- 
1048- 
1  OU9- 
1050-  
1051- 
1052- 
1053- 

p i . 6 ~ ~ 1  i o o  
PLOADl 100 
PLOADl 100  
PLOADl 100  
PLOADl 100 
PLOADl 100 
PLOADl 1 0 0  
PLOADl 100 
PLOADl 1 0 0  
PLOADl 1 0 0  
PLOADl 100  
PLOADl 100 
PLOADl 100 
PLOADl 1 0 0  
PLOADl 1 0 0  
PLOADI 1 0 0  
PLOADl 1 0 0  
PLOADl 100  
PLOLDl 1 0 0  
PLOADI 100 
PLOADl 100  
PLOADl 100  
PLOADl 100  
PLOADI 1 0 0  
PLOADl 100  
PLOADl 100 
PLOADl 100  
PLOADI 100 
PLOADl 100 
PLOADl 100 
PLOADl 1 0 0  
PLOADl 100  
PLOADl 100 
PLOADl 100 
PLOADl 100 
PLOADl 100  
PLOADl 100 
PLOADl 100 
PLOADl 100 
PLOADl 100  
PLOADl 100  
PLOADl 100  
PLOAOl 100 
PLOADl 100 
PLOADl 100  
PLOADl 100 
PLOADl 100 
PLOADl 100 
PLOADl 100  
PLOADl 1 0 0  
PLOADl 100 
PLOADl 100 
PLOADl 100 
PLOADl 100 
PLOADl 100 
PLOADl 100 
PLOADI 100 
PLOADl 100 
PLOADl 100 
!LO!?!.. 100  

Note: A l l  o ther  i n p u t  d a t a  a r e  t h e  same a s  i n  symmetrical  
- 

load case.  
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Inpu t  Data for Continuous Horizontal  Curved Beam Using 

Rectangular Coordinates : - 
N A S T B A N  E X E C U T I V E  C O N T R O L  D E C K  E C t i O  

I D  A R T R I T . Y I N 2  
S O L  14 
T I R E  20 
C E N D  

C A R D  
C O U N T  

1  
2 
3 
4 
S 
6 
7 
8 
9 

1 0  
1 1  
1 2  
13  

C A S E  C O N T R O L  D E C K  

T I T L E - C U R V E  BEAM 
S U B T f T L E = 1 3 1  N O D E S  
D I S P L A C E M E N T = A L L  
$ T R E S S = A L L  
S P C F O R C E = h L L  
E L F O R C E = A L L  
S U S C A S E  1 
L O A D = l O O  
S U t l C A S E  2 
L O A D- 1  
E U R C A S E  2 
$ O A D = l  U 
R E G I N  B U L K  

U S I N G  L I N E A R  B E A U  E L E R E N T .  

E C H O  

I N P U T  B U L K  D A T A  C A R D  C O U N T  = 600 



S . 0 R T E D  B U L K  D A T A  E C H O  
CARD 
COUNT 

1 - 
2 - 
3 - 
4 - 
5- 
6 - 
7 -  
8 -  
9- 

1 0 -  
1 1 -  
1 2- 
1 3 -  
1 4 -  
1 5 -  
1 6 -  
1 7 -  
1 8 -  
1 9 -  
2 0 -  
2 1  - 
2 2 -  
2 3 -  
2 4 -  
2 5 -  
2 6 -  
2 7 -  
2 8 -  
2 9 -  
3 0-  
31 - 
3 2- 
3 3 -  
34-  
3 5 -  
3 6 -  
3 7 -  
3 8- 
3 9 -  
4 0 -  
4 1 -  
U2- 
4 3 -  
4 4 -  
4 5 -  
4 6 -  
4 7 -  
4 8 -  
4 9 -  
5 0 -  
5 1  - 
5 2-  
5 3 -  
5 4 -  
5 5 -  
5 6 -  
5 7 -  
5 8 -  
5 9 -  
6 0 -  
6 1  - 
6.2- 
6 3 -  
6 4 -  
6 5 -  
6 6 -  
6 7- 
6 8 -  
6 9 -  
7 0 -  
7 1  - 
7.2- 
7 3- 
7 4 -  
7 5- 
7 6- 
7 7- 
7 8 -  
7 9- 
8 0 -  
8 1 -  
8 2 -  
8 3 -  
8 4 -  
8 5- 
8 6 -  
8 7- 
8 8 -  
8 9 -  
9 0 -  
9 1  - 
9 2 -  
9 3 -  
9 4 -  
9 5 -  
9 6 -  
9 7 -  
9 8- 
9 9 -  

1 0 0 -  

1 

CBEAH 
CBEAH 
CBEAH 
CBEAH 
CBEAR 
CBEAM 
CBEAM 
CBEAR 
CBEAH 
CBEAH 
CBEAH 
CBEAn 
CBEAH 
CBEAH 
c B E A n  
CBEAR 
CBEAM 
CBEAH 
CBEAH 
CBE AH 
CBEAH 
CBEAH 
CBBAH 
CBEAM 
CBEAH 
CBEAH 
CBEAn 
CBEAH 
CBEAl l  
CBEAH 
CBEAH 
CBEAH 
CBEAR 
CBEAH 
CBEAH 
CBEAN 
CBEAH 
CBEAH 
CBEAH 
CBEAM 
c B E A n  
CBEAn 
CBEAn 
CBEAH 
CBEAn 
CBEAH 
CBEAH 
CBEAH 
CBE AH 
CBEAtl 
CBE An 
CBEAH 
CBEAH 
CBEAH 
CBEAH 
CBEAH 
CBEAR 
CBEAtl 
CBEAn 
CBEAt! 
c a z h n  
CBEAH 
CBEAt! 
CBEAR 

CBEAM 
CBEAH 
CRLAH 
C B E A ~  
CBEAn 
C8EAH 
CHEAR 
CBEAn 
CBEAH 
CBEAK 
c B E A n  
CMEAn 
CBEAH 
CBEAH 
CBEAH 
CBEAR 
CBEAB 
CBEAH 
CBEAn 
CBEAn 
CBEAH 
CBEAH 
CBEAH 
CBEAH 
C B E l n  
CBEAn 
CBEAR 
CBEAH 
CBEAn 
CBEAM 
CBEAH 
C8EAM 
c a g A n  
CBEAH 



CARD 
COUNT 

101-  
102-  
103-  
1  04- 
105-  
106-  
107-  
108-  
109-  
11 0- 
111-  
112-  
1  13-  
114-  
1 1  5- 
11 6- 
117-  
1 1  8- 
11 9- 
120-  
121-  
122-  
123-  
124-  
125-  
126-  
127-  
128-  
129-  
130-  
131-  
132-  
133-  
1 3 4 -  
135-  
136-  
137-  
138-  
139-  
1  40-  
141-  
142-  
143-  
1  44- 
145-  
146-  
147-  
148-  
149-  
150-  
151 - 
152-  
1 5 3 -  
154-  
155-  
15b-  
1 5 7 -  
158-  
15Y- 
1  b0- 
161 - 
1  b2- 
163-  
1 6 4 -  
165-  
166-  
167-  
168-  
169-  
1 7 0 -  
171-  
172-  
173-  
174-  
175-  
176-  
177-  
178-  
179-  
180-  
181 - 
182- 
1 8 3 -  
184-  
185-  
186-  
187-  
188-  
189-  
190-  
1 9 1 -  
1 9 2 -  
193-  
194-  
195-  
196-  
197-  
198-  
199-  
200- 

1  S B E ~ ~  
CBEAR 
CBEAM 
CBEAR 
CBEAR 
CBeAn 
CBEAR 
CBEAR 
CBEAR 
CBEAtl 
CBEAH 
C B E A R  
CBEAR 
cBeAn 
CBEAt! 
CBEAR 
cee ln  
CBEdR 
csern 
CBEAR 
CBEAR 
CBEAR 
CBEAR 
CBEAR 
CBEAE 
CBEAR 
c u k n  
CBEhR 
CBEAR 
CBEAR 
CORDl R 
CORDl R 
CORDl R 
FORCE 
GRID 
GHID 
GRID 
G H I D  
G R I D  
GRID 
G R I D  
G R I D  
GRID 
GRID 
G R I D  
GRID 
GRID 
GRID 
G R I D  
GRID 
G R I O  
GRID 
G R I D  
G R I D  
GRID 
G R I D  
GRID 
GkID 
G R I D  
GRID 
G R I D  
G H l D  
G R I D  
G R I D  
G R l D  
G R I D  
GRID 
G R I D  
GRID 
GRID 
GRID 
G H I D  
G R I D  
G R I D  
G H I D  
G R l D  
G R I D  
G R I D  
GRID 
GRID 
G R I D  
G R I D  
GRIO 
GRID 
G R I O  
GRID 
G R I D  
GRID 
GRID 
GRID 
GHlD 
GRID 
GRID 
GRID 
G R I D  
G R I D  
GRID 
GRID 
GRID 
GRID 

S O R T E D  B U L  

4 .  
i o i  
1 0 2  
1 0 3  
1  04  
1 0 5  
1 0 6  
1 0 7  
1 0 8  
1 0 9  
1 1 0  
11 1  
1 1 2  
1 1 3  
11 4  
11 5  
116  
117  
1 1 8  
1 1 9  
1 2 0  
121 
1 2 2  
1 2 3  
1 2 4  
1 2 5  
1 2 6  
1 2 7  
1 2 8  
1 2 9  
1 3 0  
1 3 3  
1 3 3  
1 3 3  

D A T A  E C H O  



C A R D  
COUNT 

LO1 - 
20 2- 
203-  
204- 
205- 
206- 
207- 
208- 
209- 
21 0- 
211- 
21 2- 
21 3- 
21 4- 
21 5- 
21 6- 
21 7- 
21 8- 
21 9- 
220- 
221 - 
222- 
223- 
224- 
225- 
226- 
227- 
228- 
229- 
230- 
231 - 
232- 
233- 
234- 
235- 
236- 
137-  
238-  
239- 
240- 
241- 
242- 
243- 
244- 
245-  
246- 
247- 
248- 
249- 
250- 
251- 
252- 
253- 
254- 
255- 
256- 
251-  
258- 
259- 
260-  
Lb l -  
262- 
263- 
2b4- 
265- 
266- 
26 7- 
268- 
269-  
270- 
271- 
272- 
273- 
274- 
275- 
276- 
277- 
278- 
279- 
280- 
281 - 
282- 
283- 
284- 
285- 
286- 
287-  
288- 
289- 
29 0- 
291 - 
292-  
293- 
294- 
295-  
296- 
297- 
29 8- 
299- 
300- 



S O R T E D  B U L K  D A T A  E C H O  

1  LOAD^ 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOllDl  
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl  
PLOADI 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOAOl 
PLOADl 
PLOADI 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLO AD1 
PLOADl 
PI .OID1 
PLOADl 
PLOADl 
PLOADI 
PLOilDl  
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
P L V l D l  
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLO AD1 
PLOADl 
PLOADl 
PLOADl 
PLO AD1 
PLODPl  
PLOADl 
PLOADI 
PLUAPl  
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOAOl 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
ENDDATA 

TOTAL COUNT= UOO 



Inpu t  Data f o r  Continuous Hor izonta l  Curved Beam Using 

C y l i n d r i c a l  Coordinates 

N A S T R A N  E X E C U T I V E  C O N T R O L  D E C K  e c n o  

ID A R T H I T , Y I N Z U  
S O L  24 
T I R E  20 
C E N D  

C A S E  C O N T R O L  D E C Y  E C H O  
CARD 
COUN I' 

1 T I T L F = C U R V k  BEAR 
2 S U 9 T I T L E : 1 3 1  NODES , U S I N G  L I N F A R  B E # Y  E L E N Z N T .  
3 D I S P L A C E I E N T = A L L  
4 S P C F 0 R C E : A L L  
5 E L F O H C E - A L L  
6 S U a C A S E  1  
7 L O A D 3 1  0 0  
8 B E G I N  BULK 

I N P U T  BULK DATA CARD COUNT = 6 0 1  



S O R T  
CARD 
COUNT 

1 - 1  BEAM 
CBEAH 
CBEAH 
c d e r n  
C B E A n  
CBEAH 
CBEAH 
CBEAH 
CBEAH 
C B E A n  
CBEAH 
C B E A n  
c B e a n  
C B E A H  
CBEAH 
C B E A H  
CBEAH 
c B e A n  
CBEAH 
CBEAH 
c B u n  
CBEAH 
CBEAH 
CBEAH 
C B E A H  
CBEAH 
CBEAH 
C B E  AH 
C B E A i l  
CBEAH 
C B E A H  
C B E A H  
CBEAH 
CBEAH 
CBEAH 
CBEAH 
CBEAH 
CBEAH 
C B E A n  
C B E A H  
C B E A H  
CBEAH 
coern 
CBPAH 
C B E A i l  
C B E A n  
C B E A l  
CBEAO 
c BE A H  
C B E A H  
CBEAO 
CBEAO 
C B E A I I  
CBEAH 
CBEAH 
CBEAO 
C B E A i l  
c B e A n  
CBEAH 
c B e A n  
CBEAC 
cBa t .n  
CBEA!'I 
c n E n n  
CBEAH 
CBEAr!  
C B E A l l  
CBEAH 
C B E A I I  
CBEAH 
CBEAA 
C B E A I I  
CBEAP. 
CBEAH 
CBEAH 
C 8 E k H  
C B E A i l  
C B E A I I  
CBERH 
CBEAH 
CBEAH 
CBEAH 
C B E A n  
CBEAH 
CBEAU 
CBEAH 
CBEAR 
CBEAH 
C B E A n  
C B E A H  
C B E A H  
CBEAH 
CUEAH 
C B E A t l  
CBEAH 
CBEAH 
CBEAH 
c B e A n  
CBEAH 
CBEAH 



CARD 
COUNT 

1 0 1  - 
1 0 2 -  
1 0 3 -  
1 0 4 -  . 1 0 5 -  
1 0 6 -  
1 0 7 -  
1 0 8 -  
1 0 9 -  
1 1 0 -  
1 1 1 -  
1 1 2 -  
1 1  3-  
1 1 4 -  
1 1  5-  
11 6-  
1 1 7 -  
1 1  8-  
1 1  9 -  
1 2 0 -  
1 2 1 -  
1 2 2 -  
1 2 3 -  
1 2 4 -  
1 2 5 -  
1 2 6 -  
1 1 7 -  
1 2 8 -  
1 2 9 -  
1 3 0 -  
1 3 1 -  
1 3 2 -  
1 3 3 -  
1 3 4 -  
1 3 5 -  
1 3 6 -  
1 3 7 -  
1 3 8 -  
1 3 9 -  
1  4 0 -  
1 4 1  - 
1  u 2 -  
1 4 3 -  
1 4 4 -  
1 4 5 -  
1 4 6 -  
1 4 7 -  
1 4 8 -  
1 4 9 -  
1 5 0 -  
1 5 1 -  
1 5 2 -  
1 5 3 -  
1 5 4 -  
1 5 5 -  
1 5 6 -  
1 5 7 -  
1 5 8 -  
1 5 3 -  
1 6 0 -  
1 6 1 -  
1 6 2 -  
1 6 3 -  
1 6 4 -  
1 6 5 -  
1 6 6 -  
1 6 7 -  
1 6 8 -  
1 6 9 -  
1 7 0 -  
1 7 1 -  
1 7 2 -  
1 7 3 -  
1 7 4 -  
1 7 5 -  
1 7 6 -  
1 7 7 -  
1 7 8 -  
1 7 9 -  
1 8 0 -  
1 8 1 -  
1 8 2 -  
1 8 3 -  
1 8 4 -  
1 8 5 -  
1 8 6 -  
1 8 7 -  
1 8 8 -  
1 8 9 -  
1 9 0 -  
1 9 1  - 
1 9 2 -  
1 9 3 -  
19u- 

1 Z B E A ~  
CBEAO 
CBEAR 
C B E A H  
C B E A U  
CBEAR 
c n e m  
CBEAPI 
CBEAO 
C B E A H  
c B e k n  
CBEAO 
CBEAO 
c B m n  
C B E A n  
CBEAO 
CBEAO 
CBEAO 
c n e h n  
c B e A n  
CBEAR 
C B E A t I  
CBEAO 
CBEAR 
CBEAO 
CBEAO 
CBEAPI 
C B E A H  
C B E A H  
C B E A H  
C O R D l  C  
C O R D l  R  
C O R D l  R  
C O R D l  R  
FORCE 
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G H I D  
G H I D  
G H I D  
G R I D  
G A I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G H I D  
G H I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G h I D  
G R I D  
G R I D  
G R I D  
G H I D  

O R T E D  B U L K  D A T A  E C H O  



C A R D  
COUNT 

2 0 1 -  
2 0 2 -  
2 0 3 -  . 2 0 4 -  
2 0 5 -  
2 0 6 -  
2 0 7 -  
2 0 8 -  
2 0 9 -  
2 1  0- 
2 1 1 -  
2 1  2 -  
2 1  3- 
2 1  4 -  
2 1  5- 
2 1  6 -  
2 1  7 -  
2 1  8- 
2 1  9 -  
2 2 0 -  
2 2 1  - 
2 2 2 -  
2 2 3 -  
2 2 4 -  
2 2 5 -  
2 2 6 -  
2 2 7 -  
2 2 8 -  
2 2 9 -  
2 3 0 -  
2 3 1 -  
2 3 2 -  
2 3 3 -  
2 3 4 -  
2 3 5 -  
2 3 6 -  
2 3 7 -  
2 3 8 -  
2 3 9 -  
2 4 0 -  
?U1- 

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G H I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G H I D  
G R I O  
G R I D  
G H I D  
G H I D  
G R I D  
n A T l  
PBEAM 
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D I  
P L U A D I  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A C l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O L D l  
P L O A C l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  
P L O A D l  

S O R T E D  B U L K  D A T A  E C H O  



CARD 
COUNT 

301 - 
302- 
303- 
304- 
305-  
306-  
307-  
308- 
309-  
31 0- 
31 1 - 
31 2- 
3 1  3- 
31 4- 
31 5- 
31 6- 
3 1  7- 
31 8- 
31 9-  
320- 
321 - 
322-  
323- 
324- 
325- 
326- 
327 -  
328- 
329- 
330- 
331-  
332- 
333-  
334 -  
335- 
336- 
337-  
338- 
339- 
340- 
341 - 
34 2- 
343- 
344-  
345 -  
346- 
347- 
348- 
349-  
350 -  
351 - 
352-  
35  J- 
354-  
355- 
326-  
337 -  
358-  
359- 
360-  
361- 
362- 
363-  
36U- 
365- 
366- 
367-  
360- 
369-  
370- 
371 - 
372-  
37 3- 
374-  
375- 
376 -  
377-  
378- 
373-  
380- 
381 - 
382-  
303-  
384- 
385 -  
386-  
387- 
388 -  
389- 
390 -  
391- 
392- 
393- 
394 -  
395 -  
396- 
3 9  7- 
398 -  
399- 
400 -  

R r 
8 .  

FZ  
F  Z  
F  Z  
FZ 
F  Z  
F  Z  
FZ 
FZ 
F  Z  
FZ 
F Z  
FZ 
F Z  
F  Z  
F Z  
F Z  
FZ 
F  Z  
F  Z  
F  Z 
F  Z  
F  Z  
F  Z  
F  Z  
F  Z  
F Z  
F  Z  
F  Z  
FZ 
F Z  
FZ 
F  Z  
F  Z  
FZ 
F Z  
FZ 
FZ 
F  Z  
FZ 
FZ 
FZ 
FZ 
F  Z  
F Z  
P Z  
F  Z  
F  Z  
F  Z  
F Z  
P Z  
FZ 
F'Z 
F  Z  
FZ 
F  z 
FZ 
FZ 
FZ 
FZ 
FZ 
F Z  
F Z  
FZ 
F Z  
TZ 
FZ 
FZ 
F %  
F  Z  
FZ 
FZ 
F  Z  
F Z  
F  Z  
FZ 
F Z  
FZ 
F  Z 
F Z  
F  Z  
F  Z  
F  Z  
FZ 
F  Z  
F Z  
F  Z  
FZ 
F  Z 
F  Z  
FZ 
FZ 
F  Z  
F  Z  
F  Z  
F  Z 
FZ 
FZ 
F  Z  
FZ 
F  Z  
F  z 

TOTAL 



Inpu t  Data f o r  Continuous S t r a i g h t  Beam Used t o  Compare 

the Continuous Hor izonta l  Curved Beam 

N A S T R A N  E I E C U T I V E  C O N T R O L  D E C K  E C H O  

I D  A R T H I T . Y I N 2 2  
S O L  24 
T I a e  2 0  
CEND 

C A S E  C O ~ T R O L  D E C K  E C U O  
CAHU 
COll Nl' 

T I T L F = C U R V E  BEAM 
S U P T I T L E = 1 3 1  YOOES , U S I N G  L I N E A R  BEAR E L E n E N T .  
D I S P L A C E O E N T = A L L  
STRES5:ALL 
S P C F O R C E = A L L  
E L I O F C E Z A L L  
S U B C A S E  1 
L O A D = 1 0 0  
S 3 9 C A S E  2 
SOAD:2 
SUL1CASE 3 
$ O A O = 3  
S U b C A S E  U 
s o a D = u  
J U B C A S E  5 
S O A D- 5  
B E G I N  bULK 

I N P U T  BULK DATA CARD COUNT = 3 9 8  



S O R T E D  B U L K  D A T A  E C H O  
CARD 
couwr 

1 - 



CARD 
COUNT 

101-  
1 0 2 -  
103 -  
1  ou- 
105-  
106-  
107 -  
108 -  
109 -  
110 -  
111 -  
112 -  
1 1  3- 
1  1  U- 
115-  
116 -  . 1 1 7 -  
118 -  
1 1  9- 
120 -  
1 2 1 -  
122 -  
1 2 3 -  
124 -  
125-  
126 -  
127 -  
128 -  
129 -  
130 -  
131 -  
132 -  
1 3 3 -  
1 3 4 -  
135 -  
136 -  
137 -  
138 -  
139 -  
1  uo-  
1  U1- 
142-  
1  U3- 
1  UU- 
1 4 5 -  
146 -  
1 4 7 -  
148 -  
149 -  
150 -  
151 -  
152 -  
153 -  
15U- 
1 5 5 -  
1 5 6 -  
157 -  
158 -  
159 -  
160 -  
161 -  
162 -  
163 -  
16U- 
165-  
1 6 6 -  
167 -  
168 -  
169 -  
170 -  
171 -  
172 -  
173 -  
1 7 u -  
175 -  
116 -  
177 -  
178 -  
179 -  
180 -  
101 -  
182 -  
1 8 3 -  
184 -  
185 -  
1  Y6- 
187-  
188 -  
189 -  
190 -  
1 9 1 -  
192 -  
193 -  
194 -  
195 -  
1 9 6 -  
197 -  
198 -  
1 9 9 -  
200- 

S O R T E D  B U  D A T A  E C H O  



CARD 
COUNT 

201 - 
202- 
203- 
204- 
205- 
206- 
207- 
208- 
209-  
21 0- 
211- 
21 2- 
21 3- 
21 4- 
21 5- 
21 6- 
21 7- 
21 8-  
21 9- 
220- 
221 - 
222- 
223- 
224- 
225- 
226- 
227- 
228- 
229- 
230-  
231 - 
232- 
233-  
234- 
235- 
236-  
237- 
238- 
239- 
240- 
241 - 
242- 
243-  
244- 
245- 
246- 
2 U 7 -  

1  
; R I D  
G R I D  
GRID 
GRID 
GRID 
GRID 
G R I D  
G R I D  
GRID 
GRID 
GRID 
G R I D  
G R I D  
G R I D  
GRID 
GRID 
GRID 
G R I D  
G R I D  
G R I D  
GRID 
G R I D  
G R I D  
GRID 
GRID 
GRID 
G R I D  
GRID 
GRID 
G R I D  
GRID 
GRID 
GRID 
G H I D  
G R I D  
GRID 
GRID 
G R I D  
GRID 
GRID 
G R I D  
G R I D  
G R I D  
GRID 
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G H I D  
G R I D  
G R I D  
GRID 
G R I D  
GRID 
GRID 
GRID 
GRID 
G R I D  
GRID 
G R I D  
HAT1 
PBEAn 
PLOADl 
PLOADl 
PLOllDl 
PLOADl 
PLOAtJl 
PLOADl 
PLOADl 
PLOID1 
PLuAUl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLO AD1 
PLOADl 
PLOADl 
PLOAUl 
PL3ADl 
PLOlUl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLCJAD1 
PLOADI 
PLOAUl 
PLOADl 
PLOADl 
PLOADl 

S O R T E D  B U L K  D A T A  E C H O  

. 5  
69.0 
70.0 
71.0 
72.0 
73.0 
74.0 
75.0 
76.0 
77.0 
78.0 
79. 
80.  
81 .  
8  2. 
83. 
84.  
85. 
86. 
87.  
88. 
89. 
90. 
91. 
92.  
93 .  
94 .  
95.  
96 .  
97.  
98.  
99.  
100 .  
1 0 1 .  
102 .  
1 0 3 .  
1 0 4 .  
1 0 5 .  
106 .  
1 0 7 .  
1 0 8 .  
1 0 9 .  
1 1 0 .  
1 1 1 .  
112 .  
113.  
114 .  
1 1 s .  
116 .  
117.  
118 .  
1 1 9 .  
1 2 0 .  
1 2 1 .  
1 2 2 .  
1 2 3 .  
1 2 4 .  
125 .  
1 2 6 .  
127 .  
128 .  
129 .  
1 3 0 .  
. 3  
- 2 8 4 5  
L  E  
LE 
L  E  
L  E  
L  E  
L  E  
LE 
L  E 
L  !? 
L E  
LE 
L  E  
L  5 
L E 
L  F: 
LE 
L E  
L  E 
Li? 
L  E 
LE 
L  E 
L  E 
LE 
L e 
L E 
L E 
L  E 
LE 
LE 
LE 
L  E 
L E 
L E  
L  E 
LE 



S O R T  U L K  D A T A  E C H O  

1  LOAD^ 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADI 
PLOADI 
PLOADI 
PLOAD1 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOAD1 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
! L O P ! !  
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLoAD1 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOAD1 
PLOADl 
PLOAD1 
PLOEDl  
P L O A b l  
PLOADI 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOAD1 
PLOADl 
PLOADl 
P L O J D I  
PLOADI 
ENDDATA 

TOTAL COUNT= 3 9 5  



I n p u t  Data f o r  Continuous Hor izonta l  Curved Beam Using 

Three - P la te  Beam Element Model 

I D  A i l T H L T . Y l N 2 5  
SUL 24 
T I F ~  2 0  
C E N O  

... - > 

L r A D = l O O  
R?'I.II  CULK 

I N P U T  R U L S  D A T A  C A P D  C O U N r  = 2 2 1 3  



CARD 
COO NT 

1 - 
2 -  
3- 
9 - 
5- 
6 -  
7- 
8 - 
3 - 

1 0 -  
1 1  - 

3 3- 
JU- 
35 -  
36- 
3 1-  
J d -  
39- 
UO- 
cj i - 
142- 
4 3 -  
4 u -  
U 5- 
4 6 -  
u 7 -  
UH- 
U 9- 

1 
b ~ a n  
CBEAK 
CBEAH 
c t l E A n  
CBEAH 
CBEAK 
C B E A n  
ceEan 
C H E l n  
C B E l l U  
CBEAR 
c B e A n  
C B E A n  
C B E A n  
CBEAU 
CBEAK 
C R E A n  
CBEAU 
CBEAR 
CBEAU 
c e c k n  
CBEAM 
c B t k n  
C B E A n  
CBEAK 
C B E A U  
c B e A n  
CBEAR 
C B E A U  
CBBAU 
C B E L N  
C B E A n  
C B  EA n 
c B E h n  
CBGAR 
C B E A n  
C t l E h R  
CHELR 
C M E l t l  
C B E A n  
CBEP H 
CBEAI: 
C Q E A F  
CBEAt! 
C B E A n  
c n l a r .  
CBEAM 
C B Z A N  
c B e a n  .-- 
CBYAf l  
C B E I l n  
ceza r  
CRE#? I  
CH<AM 
C R h A Y  
C B i A t l  
CRZA!' 
Ct3EAM 
CDGAE 
c s t a n  
C E E h l  

C t i E A Z  
CHELM 
CREAf l  
CBEAU 
c n E n N  
C P E A n  
CREl iR  
C H L A ~ !  
C B E A 7  
c s E A n  
c t a E h n  
CBEAR 
c B e a n  
c a e L i n  
cae rn  
CBEhM 
cBF:An 
C B E I R  

U .. 5 .. 6 .. 7 
2 1. 1. 
3 1. 1. ; 1. 1. 1. 1. 

6 1. 1 .  
7 1. 1. 
d 1. 1. 
'> 1. 1. 
13 1. 1. 
1 1  1. 1. 
1 2  1. 1. 
1 3  1. 1. 
1 u 1. 1. 
1 5  1. 1. 
1 6  1. 1. 
1 7  1.  1. 
1 tl 1. 1. 
1 9  1 .  1. 
2 0 1. 1. 
2 1 1. 1. 
2 2 1. 1. 
2 3 1. 1. 
2 4  1. 1. 
2 5 1. 1. 
? 6 1. 1. 
2 7 1. 1. 
2 8 1 .  1. 
2 9 1. 1. 
30 1. 1. 
31 1. 1. 
3 2 1. 1. 
3 3  1. 1. 
34 1. 1. 
3 5 1. 1. 
35  1. 1. 
3 7 1. 1. 
3 8 1. 1. 
3 q 1. 1. 
II 11 1. 1. 
'I 1 1. 1. 
u 2 1. 1. 
4 3 1. 1. 
u Y 1. 1. 
U 5 1. 1. 
4 6 1. 1. 
4 7 1. 1. 
14 '3 1. 1. 
11 9 1. 1. 
Ti l i  1. 1. 
> 1 1. 1. 
5 2 1. 1. 
5 3 1. 1. 
5U 1. 1. 
5 5 1. 1. 
'> h 1. 1. 
5 7 1. 1. 
5 il 1. 1. 
> (1 1. 1. 
r, P 1. 1. 
5 1 1. 1. 
t, ? 1.  1. 
h 3 1 .  1. 
'I u 1. 1. 
f> 5 1. 1. 
h b 1. 1. 
0 7 1. 1. 
r, n I. 1 .  
5 9 1. 1. 
If' 1. 1. 
I 1  1. 1. 
1 2  1. 1. 
1 3  1. 1. 
14 1. 1. 
1 'l 1. 1. 
I b 1. 1. 
7 7  1. 1. 
1 R 1. 1. 
7'4 1. 1. 
I I, 1. 1. 
ill 1. 1. 

2 1. 1. 
'1 3 1. 1 .  

;; 1. 1. 
1. 1. 

3 h 1. 1. 
0 7 1. 1. 
J Y  1. 1. 
'3 9 1. 1. 
9 J  1. 1. 

j ;  1. 1. 
1. 1. 
1. 1. 

7 !I 1. 1. 
1 > 1. 1. 
4 6 1. 1. 

'3 7 1. 1. 
'1 FI I. 1. 
9 7 1. 1. 
10"  1. 1. 
1 0 1  1. 1. 



CARD 
COUNT 

101  - 
102-  
103-  
104 -  . 105-  
106 -  
107 -  
1  08-  
109 -  
110 -  
111-  
112 -  
11 3- 
11  4-  
115 -  
11  b -  
117-  
11R- 
119-  
120 -  
1 2 1 -  
122 -  
123 -  
124 -  
125-  
126 -  
1 2 7 -  
128' 
129 -  
130 -  
1 3 1 -  
1 3 2 -  
1 3 3 -  
134 -  
1 3 5 -  
1 3 6 -  
1 3 7 -  
138 -  
139 -  
140-  
1 4 1 -  
1 4 2 -  
1 4 3 -  
1 4 4 -  
145 -  
1Ub- 
147-  
1 4 0 -  
149 -  
150 -  
1 5 1 -  
152 -  
153 -  
1511- 
155-  
1 5 6 -  
1 5 7 -  
15H- 
159- 
1  b0-  
1 6 1 -  
1  'JL- 
1  63-  
1  bU- 
1 6 5 -  

1  
Caern  
C B E A ~  
C U E A n  
C B e A n  
C R E I H  
CUEAH 
C B E I I !  
CBEAR 
c B e . + n  
c U E A n  
C B E A n  
C B E A n  
C B E L H  
C B E A n  
C B E A n  
C B E A f l  
CBEAR 
C B E A n  
C B E A n  
C B E A n  
C B E R R  
C B E  A n  
C B E A n  
C B E L t ?  
C B e A n  
c t ) E A n  
C B E i I n  
CBEAPI 
C R E h t I  
C B E A t l  
C B E A n  
C B E l l n  
C&EAH 
c B z t n  
CBEAO 
c a e m  
c e g h n  
C H E A n  
c u E A n  
C o E n n  
C R E 4 t l  
cYi .Pn 
c B E A n  
C8EhPI 
CBEAR 
C B E A ~  
CUEAM 
COEAR 
CLIEAn 
CBEA:! 
C i l E A n  
C Y E A E  
C1lEAf l  
c B 5 A n  
C 9 E l U  
C B E A n  
C U o A n  
c a E n n  
C i l C A Y  
CB &A U  
C t t E l t l  
CY  E  An  
CHEAt l  
C B E h n  
CREAf' 
CL)F.r,? 
C i l L R l  
C B E F f l  
C A t f i 8  
c b e B n  
c n E r i n  
c n E A n  
c l l e ln  
cuean 
c t ' 7 a n  
C s E P n  
C b E A n  
C B E A n  
CREAO 
CBEAPl 
c s E R n  
C B E A E  
CHERf l  
L 'YCAP!  
C n C A n  
CBERf l  
CRE An  
CBEl?l 
CMEAn 
CREAE 
C b E A n  
CHEP.U 
CBSAO 
C B E A n  
CHEA:! 
CRCAU 
C R E A n  
C Y E A f l  
CBE'A!l 
c B m n  

S O E T F D  B U L K  D I T A  E C H O  



S O R T C D  R ' J L L  

1 
t . 0 e ~ n  
c U e A n  
CBEAN 
CHEAn 
c u E a n  
CBEAY 
CBEAR 
CUEAM 
CBtAH 
CHEAn 
CBEAU 
CHELR 
CHEAR 
c B e A u  
c w A n  
CBEAn 
CBEAU 
CbEAfl 
c B E & n  
CHEAR 
c t t x a n  
c t ) e A n  
CBEAR 
CHERn 
c B E  ~n 
CREAM 
c o z h n  
CBEAR 
C B E n n  
c o E a n  
c u e k n  
cnemn 
CiJBBU 
C B E e n  
CBEAM 
CBEAn 
CBEAR 
c u E n n  
c s E A n  
cuenn 
CBEAn 
CBEAU 
c n e r n  
CREAO 
CREAM 
C3EAn 
CBEA8 
C n R R n  
CHEAfl 
CHEAP 

CHERPI 
C Y E l ' l  
CHEPE 
CBEAR 
CHEAP.  
c u e e n  
LHEAP 
c u d a n  
C B E h n  
CBLAn 
C H E h n  
C h E A n  
C b E 4 n  
CBEA LL 
c a E m n  

D A T A  E C H  



CARD 
COU Y T 

301 - 
302- 
303- 
304-  
305- 
306-  
307- 
308-  
307- 
31 0-  
311- 
31 2- 
31 3- 
31 4- 
31 5- 
31 b -  
31 7- 
31 8 -  
31 Y- 
320- 
321 - 
322- 
323- 
324- 
325- 
326- 
327- 
328- 
329- 
330-  
331- 
332- 
333- 
333- 
335- 
336- 
337- 
338-  
339- 
34C- 
341- 
342- 
343- 
144- 
3115- 
346- 
3117- 

1 
~ E E R ~  
C B E A n  
CEEAPl 
CBEAE 
CBEAPl 
CHEAM 
C R E A n  
CBEAPl 
C B E A n  
CCEAR 
C B E A n  
CBEAfl 
CLIEAn 
CBEAM 
C B E A n  
C B E A t l  
C B E A n  
C B E A n  
C B E A n  
cnemn 
CBERH 
c n E A n  
C B E A n  
CBEAO 
CMEAN 
CBEAPl 
CBEAN 
CBELPl 
C B E A n  
c t i s A n  
C B E A B  
C R E R n  
CBEAH 
C B E R n  
C B E A n  
CBEFR 
CBEl.M 
C R E R 5  
c s e a n  
CHEAN 
c a e a a  
C b E L C  
C h E A N  
CBEF.3 
C u e A n  
C 6 E A 3  
CREAM 
CBEAH 
CBEAN 
C w ; h ' ?  
CBEAP 
c a  1.: A n 
C U E A H  
C b E L t l  
C t f c A n  
CREL!! 
CHEAP!  
CPEAI1 
C b L 3 X  
C B E C M  
C Y E L F  
c a c k r  
o u e A r .  
C t l E 9 f l  
CdEAF' 
ci3elLPI 
C i 3 E A n  
C B E A *  
CBEP r! 
CtfE.?R 
C H 5 A n  
CRZAI! 
C R E b H  
CHEAP4 
CREA?I 
CUEAN 
C E B A n 
CMEAY 
C s t P n  
CBEBR 
CREAM 
CBEA:! 
C B E 4 E  
CB t An 
CPL :&n  
C i rEAY 
CL1EAtl 
c n z a n  
C6Y,h f i  
CBEA?' 
COSDlC 
CURD1 H 
C3HDl R 
C O H I l 1  R 
G R I D  
GHtD 
GRID 
r, n I D 
GRID 
GFID 



C A R D  
COUNT 
401- 
40.2- 
40 3- 
404- 
405- 
406- 
40 7- 
408- 
409- 
410- 
41 1 - 
111 2- 
41 3- 
41'1- 
415- 
111 6- 
417- 
41 9- 
413- 
420- 
421- 
422- 
423- 
424- 
425- 

1 
; ;R ID  
G R I D  
C R I L I  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G H I D  
G R I D  
G R I D  
G H I D  
G H I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
!: R  11 )  
G H I D  
G R I D  
G R I D  
G I l I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G H I D  
G K I D  
G F l D  
G l l I D  
G R I D  
G R I D  
G R I D  
C H I P  
G ! i I l )  
G H I D  
( : : l IP 
G H I O  
G l I I D  
G I i I D  
G R I D  
i; it I U 
C R l D  
G i t l D  
5x10 
" R I D  
::HLI) 
t i l t 1  0 
C H l I J  
G R I D  
G R I D  
G R I D  
G R I D  
G 9 I D  
G P I D  
G H I D  
G R I D  
G R I D  
G H I D  
G R I D  
(; 3 [ 1) 
G k I D  
GHLLI  
G R I D  
c n r l )  
G R I D  
G Q T L ,  
G I I I D  
G H L I J  
G P . 1 0  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l  D  

T A  E C H O  

, 7 . .  0 . .  9 . . 1 0 .  



R T E D  B U L K  D 1  

1 
2 a r ~  
G R I D  
G R l D  
G H L D  
G R I D  
G R I D  
G R I D  
G R I D  
G H L D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R l D  
G H I D  
G R I C  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G X I D  
G R I D  
G d I U  
G R I D  
3 h I D  
( ; R I D  
G H I L '  
i ; R l P  
G R I  U 
G R I U  
( ; A I D  
G R I I ,  
G R I D  
G i l I P  
! ; H I D  
G R I l l  
G H I D  
G R I D  
G R l D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R l D  
G H I : ,  
G H I D  
G R I D  
G R l D  
G H I D  
: R I D  
" R I D  
G R I D  
G R I I ,  
G H I D  
G R I D  
C R I U  
G R I D  
G R I D  
C H I D  
G R I D  
GI?  I ;! 
G R I D  
C R I D  
GRID 
G H I t )  
C R I D  
G H I D  
G R I D  
G R I L '  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

C H O  

.. 8 



R T E D  B U L K  D A T A  

1 C H I D  
G R I D  
G I i I D  
G H I D  
G R I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I l r  
G R I D  
G l i I D  
G R I D  
G R I P  
c; d I D 
G R I D  
G R I D  
G R I C  
G R l U  
G R I D  
l; il t D  
G l i l D  
G  11 1 i) 
G B I D  
'; R  X 1) 
' ; K I D  
G R I D  
6 R I [ '  
(. '1 A I' 
G ?  t u 
G R I D  
G E I D  
f E I D  
G d I D  
G R L I ,  
: R I D  
" ? I D  
G  I1 I D 
G R I D  
G R I D  
L H L D  
G R I D  
G B I D  
G R I D  
G R I D  
G R l P  
(; f. I I) 
G R I D  
G I i I F  
G I ~ I U  
G H I D  
G R  I F  
G R l U  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G h I D  
G ' 3 I D  
G R I D  

C  It t 1) 
G R I D  
G R I D  
G R I D  
G K I D  
G R I D  
G R I D  
G H I D  



S O R T E D  B U L K  D A T A  E C H O  

1 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H l D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I U  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
C H I D  
G R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G F I D  
( ; H I D  
G l l l  D 
G H I U  
G R I D  
G R I D  
G R I D  
G H I V  
G R L O  
(; R I L' 
G I i I U  
L K L D  
G R I D  
C 9 I R  
G X I D  
G R I D  
G a I D  
G R I I )  
G R I D  
G E I D  
G R I D  
C H I D  
G R I D  
G R L F  
G H I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R l D  
G B I O  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R I D  
G R I O  
G ' I I L )  
n R P l  
O P C  
tlFC 
n p c  
nrc 
npc 
U P U  
nrc 
1 P 3  
n PC 

. . 
3 0 7  
JOB 
3 0 9  
3 1  0 
3 1  1  
3 1  2 
31 3  
3 1  4 
3 1  5 
3 1  6  
3 1 7  
3 1  8 
3 1 9  
3 2 0  
3 2 1  
3 2 2  
3  23  
324 
3 2 5  
3  26  
3 2 7  
3 2 8  
3 2 9  
3  30  
3 3 1  
3 3 2  
3 3 3  
334 
3 3 5  
3  36 
3 3 7  
3 38 
3 3 9  
3 4 0  
3 4  1  
3 4 2  
34 3  
3  44 
3 4 5  
3  '1 6 
3 4 7  
3 4 8  
34 9 
350 
351 
3 5 2  
3 5 3  
354 
3  55 
3 5 6  
457 

5 q 
j 5 ~ )  
3GC 
3 6 1  
3 5 2  
363 
36'1 
3 6 5  
360  
3 b 7  
160 
363 
3 7 0  
371 
1 7 2  
3 7 3  
3 7 4  
3 7 5  
3 7b 
3 7 7  
3  18 
3 7 0  
3AC 
381 
3 8 2  
35 3 
3 8 4  
3 8 5  
3 9 5  
3 8 7  
3 9 8  
3 8 9  
390 
3'41 
3 ) 2  
3 9 3  
3 9 4  
3 9 5  
396 
1 9  
3 ,  
3  
3 
3  
3  
3 
3  
3  
3  



C A R D  
COUNT 

801  - 
802-  
803 -  
804 -  
805 -  
806 -  
807 -  
800-  
809-  
81 U- 
011 -  
81 2- 
01  J- 
81 4- 
81  5- 
8 1  6 -  
9 1  7- 
81 8-  
81 3-  
820-  
821  - 
022-  
823-  
8  24- 
825-  
8  6 
8371 
828 -  
829 -  
d30 -  
031 -  
032 -  
833 -  
034 -  
8 3 5 -  
836-  
83  1- 
038-  
939 -  
B(10- 
8U1- 
042-  
84 J -  
844 -  
8115- 
Hub- 
997 -  
848 -  
8119- 
850 -  
851 -  
Y 52-  
853 -  
854 -  
055 -  
356- 
us7- 
058-  
Y>Y- 
HoO- 
d b l -  
862 -  
ab3- 
964 -  
865 -  
3 6 6 -  
867- 
800-  
d b 0 -  
870-  
971-  
871 -  
8 7 3 -  
374 -  
8  1 5 -  
875-  
877 -  
87R- 
079 -  
800 -  
8 a i  - 
882-  
8H3- 
0114- 
805 -  
886 -  
83 7- 
888-  
089-  
890 -  
891  - 
892 -  
0'3 3- 
094-  
895 -  
896 -  
897 -  
8YH- 
09 J- 
900-  

n P c  
UPC 
UPC 
UPC 
n p c  
RPC 
n p c  
n p c  
?!PC 
n PC 
n PC 
n e e  
ncc  
UFC 
n p c  
A  PC 
PI PC 
UPC 
n p c  
UPC 
n p c  
n F C  
UPC 
nrc  
UPC 
n PC 
n e c  
u PC 
n PC 
n y c  
nec 
nrc  
nk ' c  
n p c  
n p c  
n p c  
n p c  
UPC 
u PC 
nrc  
n p c  
n PC 
il PC 
n rc  
UPC 
UF'C 
n i x  
n P c  
UPC 
u PC 
n i l [ :  
OP< 
n r L  
MF:: 
n PC 
~ P L '  
n P c  
F I'C 
ei 1: 
n x  
I P C  
n 1 3  
n p c  
O k i  
n rnr: 
n PC 
?: t C 
n PC 
E I  c 
n P c  
FYC 
n r r :  
NPC 
OPC 
OYC 
n PC 
UPC 
n t ' c  
UPC 
OPC 
UPC 
e PC 
n ~ c  
n p c  
nkc 
n p c  
n rc  
UPC 
tl FC 
n P c  
n p c  
n PC 
n PC 
nr-c 
n PC 
n i ' c  
n P c  
n F C  
n PC 
n r x  

S C ' R T E D  H U L K  D A T 4  E C H O  



CAHD 
COUNT 

901  - 
902-  
003-  
904 -  
905 -  
906-  
907-  
908-  
909 -  
910 -  
9 1  1 - 
91 2- 
91 3 -  
91 4- 
91 5- 
91 6- 
91 7- 
91 0- 
919 -  
920 -  
921 - 
922-  
923-  
924 -  
925 -  
9 2 6 -  
927-  
929 -  
929-  
93U- 
931 - 
932-  
933-  
934-  
9 3 5 -  
9  36- 
937 -  
938 -  
939 -  
940-  
941 - 
9  4 2- 
9113- 

1 
nec 
n p c  
n p c  
n p c  
nrc 
nrc 
n p c  
nec 
UPC 
n PC 
n p c  
n P c  
n p c  
nec 
n PC 
n p c  
n p c  
n p c  
n PC 
n PC 
n p c  
n PC 
RPC 
3 e c  
n p c  
n P c  
n PC 
nilc 
nk'c 
n p c  
n p c  
n PC 
F i  

n p c  
n p c  
n P c  
nec 
n p c  
n PC 
nr c 
n PC 
nec 
nrc 
n P c  
n PC 
nrc 
n p c  
nr'c 
n PC 
n p c  
MFC 
U P C  
nrio 
nec 
nvc 
?PC 
nklc 
5 L'c: 
nr l: 
n tlc 
n17c 
r C'C 
nrc 
nvc 
f PC 
n FC 
EF(1 
nrc 
npc  
EPC 
5 P C  
EI'C 
1 P C  
f!?C 
nrc: 
n PC 
n p c  
n p c  
nec 
nec 
n PC 
n p c  
n F c  
n p c  
nrc 
n p c  
nu: 
n r> c 
H PC 
n PC 
n i ' u  
n PC 
Hi'C 
n PC 
n p c  
nrc 
n PC 
n y c  
3 P C  
n PC 

S 0 6 T E D  B U L K  D A T A  E C H O  



CAHD 
COUNT 
1001  - 
1002-  
1003-  
1004-  
1  OUS- 
1006-  
1007-  
1  008-  
1 0 0 9 -  
1 0 1  0 -  
1011-  
1012-  
101 3- 
101 4- 
1015-  
101  6-  
1 0 1  1 -  
1018-  
1 0 1 9 -  
1020-  
1021-  
1 0 2 2 -  
1023-  
1024-  
1025-  
1 0 2 6 -  
1027-  
1028-  
1029-  
1030-  
1031-  
1032-  
1 0 3 3 -  
1034-  
1035-  
1 0 3 6 -  
1037-  
1038-  
1039-  
1040-  
1041-  
1042-  
1  OU3- 
1044-  
1045-  
1046-  
1 0 4 7 -  
1048-  
1UU9- 
105'3- 
1051-  
1052-  
1053-  
1  054-  
1055-  
1056-  
1057-  
1058-  
135) -  
1 0 6 0 -  
1 0 6 1  - 
1 0 6 2 -  
136  5 -  
1064-  
1065-  
1 0 6 6 -  
1 0 6 7 -  
1  ObY- 
1069-  
1 0 7 0 -  
1071-  
1072-  
1073-  
10 14- 
1075-  
1076-  
1071-  
1078-  
1 0 7 9 -  
1080-  
1091-  
1082-  
1083-  
1  OMY- 
1085-  
1086-  
1087-  
1 0 8 8 -  
1 0 8 9 -  
1090-  
1091  - 
1092-  
1 0 9 3 -  

i t .c  
n PC 
MPC 
n P c  
n PC 
n k c  
nec 
n F C  
nrc 
n p c  
n p c  
n p c  
n PC 
n P c  
MYC 
nrc 
n PC 
FlPC 
n PC 
n p c  
n p c  
n PC 
UPC 
MPC 
n PC 
n p c  
n p c  
n PC 
n PC 
nrc 
n PC 
n P c  
nrc 
APC 
n p c  
n Y c 
n p c  
n PC 
nrc 
n P c  
n F C  
nc9c 
n vc 
n p c  
nrc 
n kt: 
nr .2  
n p c  
n PC 
HPC 
FPC. 
n r  r: 
n i x  
n vc 
nF'c 
nrc 
,I PC 
n r , o  
!l C'Z 
!l?L 
n PC 
npcl 
n i  c 
nrc 
n PC 
n PC  
n i x  
nr.c 
nr c 
nrc  
nw: 
OYC 
n PC 
MPC 
IIEC 
nr c 
n :: 
n PC 
n i x  
n F c  
n PC 
n PC 
t!FC 
n PC  
n PC 
#PC 
n F c  
n y c  
n P C  
n p c  
n PC 
n PC 
!!PC 
n p c  
n PC 
nrc 
nrt :  
n zc 
nrc 
n PC: 

T A  E C H O  



C A R D  
COUNT 
1 1 0 1 -  
1102 -  
11 0 3 -  
1 1 0 4 -  
11 05 -  
11 06 -  
1 1 0 7 -  
1 1 0 3 -  
11 37 -  
1110 -  
1 1 1 1 -  
1112 -  
1 1 1 3 -  
1 1 1 4 -  
1115 -  
1 1 1 6 -  
1 1 1  1- 
1 1 1 0 -  
1119 -  
11 20- 
1 1 2 1 -  
1 1  22-  
11 23-  
1 1 2 4 -  
11 25 -  
1 1 2 6 -  
1 1  27-  
1 1  23-  
11 29-  
1 1  .lo- 
1 1 3 1 -  
1 1  32- 
1 1  3 3 -  
11 30- 
11 35-  
11 36 -  
1 1 3 1 -  
1 1  30-  
11 39-  
1 1 4 0 -  
1 1 9 1 -  
1 1 4 2 -  
1 1 4 3 -  
11 114- 
11 45 -  
1146 -  
1147 -  
1 1 4 8 -  
11 119- 
11 5 0 -  
1 1 5 1 -  
1152 -  
1 1 5 3 -  
11 54-  
1 1  5 5 -  
1156 -  
1 1 5 7 -  
1158 -  
11 59- 
1 1 6 ) -  
1 1 6 1 -  
1 1  b 2 -  
1 1 6 3 -  
1 1  64-  
1 1  6 5 -  

1 
n P C  
n p c  
n PC 
n p c  
n y c  
n p c  
n p c  
n PC 
% P C  
RPC 
n PC 
n p c  
n 
n PC 
HPC 
! P C  
n p c  
n P c  
n y c  
n p c  
n p c  
n p c  
nrc 
n p c  
n P c  
n PC 
n Y c  
nvc  
#PC 
nrc 
nrc 
3 P C  
PPC 
n p c  
n P c  
PI'C 
n p c  
akc  
K Y C  
# P C  
U r C  
u PC 
n PC 
n p c  
nec 
nuc 
nrc 
PYC 
n P c  
n P C  
HPC 
n P c  
7 us 
n k , .  
n rJc 
n P C  
nr (. 
'7k (: 
nr'c 
n i. c 
MP(' 
n t  L 
r 1 '1 .  
n: c 
n e t -  
Y f 1: 
* L':: 
V P L  
'It C 
P PC 
n i J c  
nru  
n i x  
HPC 
C PC 
nec 
n r c  
ni.r 
n Y L  
n P c  
n Y c  
!I PC 
V P C  
nI c 
flPC 
n p c  
n p c  
!?PC 
n PC 
XPC 
nrc 
U Y C  
flFC 
n P c  
n P L  
R P C  
nr o 
U P C  
n PC 
I PC 

8 .  6  
1'38 
1 9 9  
1 9 7  
1 9 7  
1 9 9  
19'3 
200  
2  00  
200 
20n  
209 
201 
201 
201 
201 
201 
202  
20 2  
202 
20 2  
20 2  
203  
20 3  
203 
203  
2 0 3  
204  
204  
2 0 4  
2 0 4  
204  
205 
205 
2  0 5 
205 
LO5 
2 0 6  
1 3 6  
2 0 6  
206  
2 0 6  
207 
207 
207  
207  
237 
200 
208 
2 0 8  
209 
LOO 
209 
20 4 
20'3 
.'01 
207 
I 1  0  
2 1  'I 
21 9  
21 0 
210 
21 1  
21 1  
21 1  
21 1 
21 1  
21 2  
21 2  
21 2  
21 2  
21 2  
21 3 
21 3  
L 1 3  
21 3  
21 3  
21 4  
21 4  
21 4  
21 4  
21 4  
21 5  
21 5  
21 5  
21 5 
21 5  
215 
21 6  
21 6  
21 6  
21 5 
21 7 
21 7 
21 7 
21 7  
21 1 
21 0  
21 8 
219 
21 8 



CAHD 
COUNT 
1201  - 
1 2 0 2 -  
1203-  
1204-  
1  205- 
1  206- 
1207 -  

1  
I i p c  
nee 
nec 
n p c  
n p c  
n p c  
n PC 
n PC 
n p c  
nec 
n PC 
nec 
nec 
n p c  
n PC 
n p c  
n y c  
n PC 
n p c  
RPC 
nec 
nec 
n p c  
nec 
n p c  
3 PC 
nec 
n p c  
n p c  
n p c  
n PC 
n p c  
n p c  
n p c  
nec 
n y c  
n p c  
n F c  
n F q  
n p c  
R PC 
# P C  
UYC 
nrc 
R PC: . .- 
n p c  
n p c  
nrc 
n p c  
n PC 
APC 
nrc 

.. . . 
n p c  
nY1: 
N Y c :  
EFC 
O PC 
n p c  
n w  
WPC 
n x  
V r i :  
n PI: 
np; 
n PC 
MPL 
H PC 
nrc  
11 C'C 
tlPC 
n ~ r :  
n k o  
n p c  
n FC 
ncc 
ncc 
n p c  
nrlc 
n PC 
WPC 
n k c  
a t e  
n p c  
fl PC: 
nF: 
n P c  
n p c  
n p c  
n p c  
MPC 
n PC 
n i x  
n PC 
n y c  
OPC 

E C H O  



CARD 
COUNT 
1301- 
1302- 
1303- 
1304- 
1305- 
1306- 
1307- 
1308- 
1303- 
131 0- 
1311- 
131 2- 
131 3- 
131 4- 
131 5- 
131 6- 
131 7- 
131 8- 
131 9- 
1320- 
1321- 
1322- 
1323- 
1324- 
1325- 
1315- 
1327- 
1328- 
1329- 
1 3JO- 
1331- 
1332- 
1333- 
1314- 
1335- 
1336- 
1337- 
1338- 
1339- 
1340- 
1341- 
1342- 
13u3- 
134'4- 
1305- 
1346- 
1347- 
i 3 u e -  
1343- 
135U- 
1351- 

D A T A  E C H O  



5 A R D  
, -OII t iT  
1401 - 
1 402- 
1403- 
1 404- 
1405- 
1406- 
1407- 
1400- 
1409- 
141 0- 
l u l l -  

. l  
n P c  
n p c  
PiPC 
n  YC 
n y c  
n p c  
KL'C 
n p c  
n p c  
n Y c  
n  PC 
n c c  
n p c  
n p c  
n p c  
n p c  
n p c  
n w :  
n p c  
n p c  
n  PC 
n p c  
nt 'c  
n c c  
n p c  
n e e  
n p c  
n p c  
n p c  
n p c  
n  PC 
!I PC 
n  PC 
!? &": 
n p c  
n p c  
ll PC 
n PC 
E Y C  
nil: 
nrc  
n c c  
n i v :  
n p c  
n r c  
nu: 
n p c  
n PC 
n y c  
n p c  
n  rc 
?I k's 
U Y C  
nF': 
i l P C  
n l ' c  
n P C  
or:: 
n ~ 7  
0I .C 
nrc 
!?PC 
n PC 
nkc: 
O t';' 
?IFC 
OCC 
n k B c  
n r c  
n F C  
n r t :  
n v c  
n y c  
n r c  
n ilc 
U Y C  
n  i: c 
n  L'C 
nr c: 
npc 
nr . c  
n r c  
n i c  
n j c  
n  11 r: 
n r c  
n y c  
n P c  
f lPS 
n r : :  
n F C  
n c c  
n p c  
RFC 
n  P :: 
n p c  
n  PC 
nPC 
w c  
n  EC 



CARD 
c p u n r  
1  a01 - 
150.2- 
1 5 0 3 -  
1 5 0 4 -  
1 5 0 5 -  
1 5 0 6 -  
1 5 0 7 -  
1 5 0 8 -  
1509 -  
1 5 1  0-  
1 5 1 1 -  
151 2- 
1 5 1 3 -  
1514-  
1 5 1  5-  
151  6 -  
1 5 1  7- 
151  6- 
1 5 1 9 -  
1 5 2 0 -  
1521 -  
1522 -  
15.23- 
1524 -  

;;;:: 
1527-  
1 5 2 8 -  
1 5 2 9 -  
15JU-  
1 5 3 1  - 
1 5 3 2 -  
1 5 3 3 -  
15 314- 
1 5 3 5 -  
1536 -  
1 5 3 1 -  
1 5 3 8 -  
1 5 3 > -  
1 5 4 0 -  
1 5 4 1 -  
15112- 
15'43- 
1 5 4 4 -  
1 5 4 5 -  
1 5 4  b -  
1 5 4 7 -  
1 5 4 9 -  
1 5 4 9 -  
1 5 5 0 -  
1 5 5 1 -  
155.2- 
1553 -  
1554 -  
1 5 5 5 -  
1536 -  
1557 -  
1 5 5 8 -  
1 5 5 9 -  
15bO- 
1561 -  
1 5 6 ) -  
1563 -  
1 5 6 4 -  
1565-  
1 5 6 6 -  
1 5 6 7 -  
1566 -  
1 5 6 9 -  
1 5 7 0 -  
1571 -  
1 5 7 2 -  
1 5 7 3 -  
1574 -  
1 5 7 5 -  
1 5 7 6 -  
1577 -  
1578 -  
1 5 7 9 -  
1580 -  
1 5 8 1  - 
1 5 d 2 -  
1583 -  
1 5 8 4 -  
1 5 8  5- 
1 5 8 6 -  
1 5 8 7 -  
1 5 6 8 -  
1 5 8 9 -  
1 5 9 0 -  
1 > 3 1 -  
1 5 9 2 -  
1 5 9 3 -  
1594 -  
1515 -  
1 5 9 6 -  
1 5 3  1 -  
159d-  
1 5 9 9 -  
1 6 0 0 -  

1  
;I PC 
nec 
n p c  
n p c  
n p c  
!!PC 
n PC 
n p c  
n p c  
n p c  
n p c  
n p c  
n p c  
n p c  
n i x  
rl PC 
n PC 
nrc 
n p c  
n p c  
n PC 
n p c  
n PC 
n p c  
n p c  
n p c  
n PC 
n p c  
n p c  
n y c  
n p c  
n p c  
n p c  
n PC 
n p c  
n PC 
n P c  
n p c  
n PC 
n PC 
n PL 
n PC 
t!FC 
RPC 
RPC 
n y c  
nr'c 
nrc 
n P c  
n rlc. 

Pl PC 
n P L  
3 t C  
n p c  
n kc 
nt'c 
n PC 
n p c  
n t  c 
n e c  
11 C 
nee 
n PC 
I P C  
:;5 9 - 
n PC  
t i P C  
n r  c 
n p c  
n w  
nec 
n r  c 
nrc 
n rzc 
nyc  
n p c  
nrc 
nrc 
n p c  
nec: 
n p c  
n I'C 
n PC 
nrJc 
n p c  
n P c  
n p c  
n PC 
RPC 
n p c  
n t2 c. 
nPC 
n p c  
nec 
n i'c 
nrlc 
n: c 
n PC 
n P c  

.. 3 
1  50 
1 5 1  
1 5 1  
1 5 1  
1 5 1  
1 5 1  
1 5 2  
1 5 2  
1 5 2  
1 5 2  
1 5 2  
1 5 3  
1 5 3  
1 5 3  
1 5 3  
1 5 3  
1 5 4  
1 5 4  
1 5 4  
1 5 4  
1 5 4  
1 5 5  
1 5 5  
1 5 5  
1 5 5  
1 5 5  
1 5 5  
1 5 6  
1 5 6  
1 5 6  
1 5 6  
1 5 7  
1 5 7  
1 5 7  
1 5 7  
1 5 7  
1 5 8  
1 5 8  
1  59 
1 5 8  
1 5 3  
1 5 3  
1 5 3  
1  57 
1 5 9  
1 5 )  
1 6 0  
1 6 9  
1 6 9  
150  
1 6'' 
161  
1 5 1  
1  b l  
151  
1 6 1  
1  b 2  
1 6 2  
1 6 2  
1 5 2  
1  b L  
163  
1  b 3  
1 6 3  
1 5 3  
1 6 3  
159  
1  b4 
1611 
16'1 
16; 
1 6 ~  : :? 
15'1 
1 6 5  
1 6 6  
1 6 5  
1 6 6  
1 6 6  
1 6 b  
1 5 7  
l b l  
1 6 7  
1 6 7  
1 6 7  
1 6 8  
1 6 8  
1 6 8  
1 5 8  
1 6 0  
1 5 9  
1 6 9  
1 6 9  
1 6 3  
1 6 9  
1 7 0  
1 7  
1 7 0  
171) 

L I [  D A T A  E C H O  



C A R D  
COUNT 
1601-  
1602 -  
1603-  
160U- 
1605-  
1606-  
1607-  
1608 -  
1603-  
161 1)- 
161  1  - 
161  2 -  
161 3- 
161 u- 
161 5- 
161  6- 
161  7- 
1  b l  U- 
161 3- 

;PC 
n e c  
n r c  
n y c  
n PC 
0 PC 
n e c  
n e c  
n PC 
n PC 
n PC 
tl PC 
n p c  
n p c  
n p c  
n r c  
n p u  
n p c  
n p c  
n p c  
n e c  
n p c  
n PC 
n PC 
n PC 
n PC 
n e e  
n e c  
n P c  
UPC 
n PC 
UPC 
n r c  
n e c  
n P c  
n PC 
n u c  
3 F C  
n PC 
nr . c  
n PC 
n PC 
n l b c  
n r c  
n PC  
n k c  
n PC 
n YL' 
n I 'C 
n i  c 
n i ' c  
n u ,  
net 
n P C  
nilc 
n PC 
n P c  
n p c  
nyc :  
n t,c 
n PC 
n p c  
n i, c 
'4 PC 
n PC 
n PC 
n e c  
3 P C  
n EC 
n PC 
n e c  
n p c  
n PC 
n P c  
n LC 
!!PC 
n e c  
n p c  
n PC 
!'lPC 
n e c  
n P c  
n r c  
n e c  
n e s  
n r c  
tlFC 
n y c  
n e e  
n F c 
n i ' c  
n PC 
" P C  
n PC 
n e c  
n p c  
n r c  
n PC 
n ~ c  
MPC 

S O R T E D  B U 1 .  D A T A  



S O R T E D  D [ I L K  D A T A  E C H O  
ChHO 
COUNT 
1701  - 
1702-  
1 7 0  3- 
1104-  
1705-  
1706-  
1 7 0 7 -  

1  
!?PC 
nrc 
n p c  
n PC 
n PC 
n p c  
n PC 
nec 
nrc 
nr c 
n PC 
n PC 
n PC 
n p c  
n PC 
n p c  
nrc 
n i x  
nrc 
n PC 
a r) c 
n PC 
n p c  
n p c  
n p c  
n y c  
nrc 
n p c  
n p c  
n p c  
nrc 
n p c  
n p c  
nrc 
nrc 
n PC 
n P c  
nrc 
n p c  
n p c  
nrc 
n PC 
nrlc 
nr'c 
n y c  
n p c  
n P C  
nv :  
n p c  
RPC 
nfbc 
n k c  
n P c  
nuc 
n PC 
n PC 
3PL'  
n PC 
n r  r 
F1 Pi. 
XI 'C 
n uc 
!?PC 
n P c  
n p c  
nvc 
:! rxc 
n F i  
n p c  
n PC 
n FC 
nFC 
n PC 
n p c  
n PC 
n PC 
n PC 
n PC 
nrc 
n PC 
nec 
n p c  
n PC 
nuc 
n PC 
akc 
n p c  
n p c  
xpt: 
n p c  
nit 
n PC 
n P C  
n PC 
n p c  
n PC 
!I re 
n PC 
RPC 
n p c  



CARD 
COUNT 
1 0 0 1 -  
1802 -  
1 0 0  3- 
1804 -  
1805 -  
1806 -  
1 8 0 7 -  
1 0 0 8 -  
1 8 0 9 -  
181  0 -  
1 8 1 1 -  
1 0 1  2- 
1 8 1  3- 
1 8 1  u -  
1815 -  
1816 -  
191  7- 
181  0 -  
1 6 1  9- 
1820 -  
1 8 2 1 -  
1822 -  
1 8 2 3 -  
1824 -  
1 8 2 5 -  
1 8 2 6 -  
1 8 2 7 -  
1 8 2 0 -  
1023 -  
1  d30-  
1831 -  
1 8 3 2 -  
1 8 3 3 -  
18314- 
1 0 3 5 -  
1036 -  
1 8 3 7 -  
1 8 3 8 -  
1 8 3 7 -  
1  OU3- 
1  d U l -  
1 8 4 2 -  
1  dU3- 
1  o u u -  
1 9 4 5 -  
1 8 4 6 -  
1 8 0 7 -  
1 0 u 9 -  
1 8 4 9 -  
1 8 5 0 -  
1 8 5 1  - 
1 0 5 2 -  
1853 -  
18514- 
1855 -  
1  856 -  
1 8 5 7 -  
1 0 5 9 -  
l i l 5 ' 3 -  
1860 -  
1 8 6 1  - 
1862-  
18b3 -  
1869 -  
1 9 6 5 -  
1 0 6 6 -  
l d b 7 -  
1968 -  
1 0 6 9 -  
1 8 7 0 -  
1  d71 -  
1872 -  
1 0 7 3 -  
1 9 7 9 -  
1 8 7 5 -  
1  Y  76-  
1877 -  
1 8 7 8 -  
1 8 7 9 -  
1 8 8 0 -  
1081 -  
1 8 8 2 -  
1 8 0 3 -  
188U- 
1885 -  
1886 -  
1 0 8 7 -  
1 8 0 8 -  
1889 -  
1 0 9  3-  
1 8 9 1 -  
1  b j 2 -  
1093 -  
189U- 
1  d95 -  
18'36- 
10'37- 
1 8 9 8 -  
189'9- 
1  YOO- 

1  
;PC 
n p c  
nrc  
UPC 
n P c  
n p c  
UPC 
n p c  
U k C  
n PC 
n p c  
M PC 
nrc 
n p c  
UPC 
n P c  
n y c  
n PC 
n P c  
nec 
n PC 
MPC 
nec 
n PC 
U P 5  
n p L  
M PC 
UPC 
n PC 
UPC 
nec 
nec 
UP': 
n p c  
MPC 
MPC 
n p c  
MPC 
n p c  
n PC 
MPC 
n b c  
1 PC 
nr'c 
n p c  
n PC 
n PC 
i lPC 
nec 
UPC 
nr c 
nvc 
M PC 
PI," 
n P C  
3rc 
n F C  
n p i  
I F C  
nec 
n1.c 
n PC 
PPC 
n p c  
n p c  
ncc 
n PC 
nPC 
n F C  
n PC 
PI PC 
Hl'C 
nrc  
MPL 
n p c  
n Pi 
n PC 
n t 3 c  
MPC 
nec 
OPC 
ni'c 
n P c  
n PC 
3 F C  
u PC 
n P c  
n P c  
n I  c 
RPC 
n P c  
n FC 
nr c 
H PC 
n p c  
n rc  
n P c  
n PC 
n P c  
n p c  



C A R D  
C O U t i T  
1301-  
1902-  
1903-  
1904-  
1 9 0 5-  
1906-  
1907-  
1908 -  
1909-  
1919 -  
1911-  
1912-  
191 3-  
191  4- 
1915-  
1 9 1  6- 
1917-  
1318-  
191 9-  

S O R T E D  R U b K  D A T L  E C H O  



CARD 
COUNT 
2 0 0 1  - 
2 0 0  2- 
2 0 0 3 -  
2 0 0 4 -  
2 0 0 5 -  
2 0 0 6 -  
2 0 0 7 -  
2 0 0 8 -  
2 0 0 9 -  
2 0 1  0 -  
2 0 1  1  - 
201 2-  
201  J- 
2 0 1  4 -  
2 0 1  5 -  
201  6 -  
201  7- 
201  a -  
291  9- 
2 0 2 0 -  
2 0 2 1  - 
2 0 2 2 -  
2 0 2 3 -  
2 0 2 0 -  
2 0 2 5 -  
2 0 2 6 -  
2 0 2 7 -  
2 0 1 8 -  
2 0 2 9 -  
2 0 3 0 -  
2 0 3 1 -  
1 0 3 2 -  
2 0 3 3 -  
2 0 3 0 -  
2 0 3 5 -  
2 0 3 6 -  
2 0 3 7 -  
2 0 3 8 -  
2 0 3 ) -  
2 0 4 0 -  
2 0 4 1 -  
2 0 4 L -  
2 0 4  3- 
20UU- 
2 0 4 5 -  
2 0 4 b -  
10'17- 
2 3 4 8 -  
2 0 4 9 -  
2 0 5 0 -  
2 0 5 1  - 
2 0 5 2 -  
2 0 5 3 -  
2 0 5 4 -  
2 0 5 5 -  
2 0 5 6 -  
2 0 5 1 -  
2 0 5 3 -  
2 0 5 3 -  
2 0 6 0 -  
2 0 6 1  - 
2 0 6 2 -  
> U 6 3 -  
LUbU- 
2 0 6 5 -  
2 0 6 b -  
2 0 b 7 -  
2 0 6 4 -  
L O b Y -  
2 0 7 0 -  
2 0 7 1  - 
2 0 7 2 -  
2U 1 3 -  
2 0 7 4 -  
2 3 7 5 -  
2 0 7 b -  
2 0 7 7 -  
2 0 7 0 -  
2 0 7  3-  
2 0 8 0 -  
2 b ' J l -  
20UL- 
2 0 4  3-  
2 0 8 4 -  
2 0 8 5 -  
2 0 8 6 -  
2 0 8 7 -  
2 0 8 8 -  
2 0 8 9 -  
2 0 9 0 -  
2 0 3 1  - 
2 0 9  2- 
2 0 3 3 -  
209'4- 
2 0 3 5 -  
2 0 4 h -  
2 0 9  7- 
LO j b -  
2 0 9 7 -  
21 0 0 -  

1 i PC. 
n p v  
n p c  
n p c  
n k r  
n k c  
n p c  
XPC 
RPC 
l P C  
n PC 
n p c  
n PC 
n PC 
n p c  
n p c  
n p c  
n PC 
n p c  
nec 
n PC 
n p c  
n p c  
n p c  
net 
n PC 
fl PC 
n p c  
n PC 
aec 
ntc 
P PC 
n PC 
NPC 
I! PC 
n PC 
nrz 
n p c  
1PC 
nl'c. 
n . x  
a rlr: 
nrc- 
nrc 
n 1': 
nk - 
n i x  
RFC 
n i  i' 
npr 
1F L 
nrc 
MFL 
l l ' r  
nr? 
lk - 
f l i  L' 
UkL 
1 PC 
a, c. 
v PC 
c n F * n  
PHEAF 
t  LORD1 
PLUAUl 
P L O W 1  
PLOhDl 
PLOFD1 
PL?ADl 
PLOAU1 
P  1.d 4 11 1  
PLOLDl 
YI .C)r  Dl 
PLO&Ul 
PI.') ' I' 1  
PLUADI 
PLOhD1 
PI.ObD1 
P I  O P D ~  
PLOADI 
I'l.OAD1 
PLOPDl 
PLOLDI 
PLOP L) 1  
PLOADI 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PLOADl 
PI.U*L'l 
F13Al11 
F L O ~ U l  
PL1AI)l  
PLOADl 
P I l t 4 D l  
PLOAUl 
PLOI I11 
PLO8I)l  
PLOADI 

i. 
1 .  
1 .  
1 .  
1 .  
1.  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
I .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
'4 . 5 .' . 0 
1. I  
I. F' !. E 
I . ?  
I. " 
L E 
L:! 
L. t 
L  t 
[. t 
L L: 
1. ' 
L  i. 
L' 
L J 
L  E 
I, s 
L t: 
L E 
L E 
L. E 
I. E 
L  f 
I. E 
I. E 
I. R 
1. 2 
L = 
i F 
1  i 
L E 
I .  E 
L 5 
I. F 
L F 
I. r 
L i: 



CAI10 
COUNT 
21 01 - 
2102 -  
21  03 -  
21 0 4  - 
21 0 5 -  
21 0 6 -  
21 07 -  
21 08 -  
2 1 0 J -  
21 1 0 -  
2 1 1 1 -  
21  1 2 -  
21  1 3 -  
21 1 u- 
21 1 5 -  
21  1 6 -  
2117 -  
2118 -  
21  1 3 -  
21 20- 
21 21 - 
21 22-  
21 L3- 
21 2t)- 
21  25 -  
21 Lb- 
21 27 -  
21 28 -  
21 29 -  
21 3 0 -  
21  31 - 
21 3 2 -  
2133 -  
21 3U- 
21 35 -  
21  3 6 -  
21  37 -  
21 39-  
21 39-  
21 4 0 -  
2 1 0 1 -  
2 1 4 2 -  
L lU3-  
LlUU- 
21 45 -  
21U6- 
21 4 1 -  
LIUU- 
2 1 4 3 -  
21 S(J- 
2 1 5 1 -  
2 1 5 2 -  
21 5 3 -  
21 511- 
2 1 5 5 -  
2 1 5 5 -  
21 5 1 -  
21 5H- 
2 1 5 ) -  
21 61J- 

S O R T  

I . ,  
!. t 
L ?  
LC 
L L: 
L f: 
L E 
L E 
I> E 
Lt: I " , L 
i. L: 
I. V 
I , ?  
L E 
LC. 
L T: 
L t 
L Z 
I. E 
r. x 
I. F: 

D A T A  E C H O  

TOTAL C O U N T ;  219U 



APPENDIX B 

The Inpu t  Data o f  the Connections f o r  

MSC/NAS TRAN 



I n p u t  Data f o r  Bu t t  J o i n t  Using P l a t e  Element Model 

C I H J  
CUUN'C 

1 



CAHD 
COUNT 

1 - 
2 - 
3- 
4- 
5 - 
6 - 
7-  
M-  
Y - 

10- 
11-  
12-  
13-  
14-  
13-  
16-  
11-  
18-  
1Y- 
20- 
21 - 
22- 
2 3- 
24- 
25- 
26- 
27 - 
28- 
29- 
30- 
31- 
32-  
33-  
34-  
33- 
36-. 
37 - 
38- 
39- 
40- 
41- 
41-  
43- 
44- 
45-  
46- 
4 7- 
4d- 
4Y- 
50- 
51 - 
52- 
53- 
54-  
53 - 
5b- 
57- 
5.3- 
59 - 
b0- 
b l -  
62- 
63-  
b 4- 
b5- 
bb- 
67- 
68-  
b Y -  
70-  
71 - 
7 2- 
7 3- 
7'4- 
15- 
Ib-  
77- 
78- 
73-  
80-  
81 - 
8L- 
83- 
84 - 
83-  
8 b -  
87- 
88-  
09- 
Y U -  
91 - 
Y 2- 
93-  
9u- 
95-  
Y G -  
97-  

S O R T E D  E C H O  

.. 5 .. 

TOTAL COUNT: 9 8  



I n p u t  Data for But t  J o i n t  Using S o l i d  Element Model 

t i A S T R A U  E X E C U T r V e  C U N T H O L  



1  
C H d  P 
C 3 h R  
C B 9 R  
CHAR 
C B A R  
C B A R  
CRAR 
CBAR 
CHEXA 
+ A 1  
CHEXA 
* A 2  
CHEXA 
+ A 3  
CHEXA 
+ A U  
CHEXA 
+ A 5  
C A E X A  
+ A b  
CHEXA 
+ A 7  
c n e x s  
+ A 8  
CHEXA 
+ A 9  
C H E X A .  
+ A 1  0 
CHEXA 
+ A l l  
CHEXA 
+ A I  2 
CHEXA 
+ 8 1 3  
CI!F.XP 
+ A 1  4 
c n r x n  
+ A 1  5 
C t lEXA 
+ k l  b 
CHFYA 
+ A 1  7 
c ,< t: x A  
+ R l O  
C i i E K A  
+ P l ?  
CBEXA 
+ A 2 0  
CHEXA 
+ A 2 1  
CHEXA 
* I t 2 2  
CHEYA 
+ A 2 3  
C H E X F  
+A211 
CHFXA 
+ A  2 5  
C I IEXA *.: 26 
CREYA 
+A27 
c H e x n  
+ 4 2 n  
L H E X A  
+ A 2 q  
C E f : v k  
+ A J O  
C H E I A  
+ A  31 
CI'EXA 
+ A 3 2  
CYEXA 
+ A 3 3  
CHEXR 
+A311 
CHEXP 
+ A 3 5  
C H U X b  
+A 36 
F ! l t i C E  
FOHC:E 
FOHSE 
F O ? C E  
FO kc E 
FORCE 
FURCl?  
FORCE 
GHDSET 
G R I D  
GI! I D 
(;RID 
G R I D  
G R I D  
GE I 0  
G R I D  
G R I D  
S H I D  
GRT D 
C.RID  

JU- 
8 1  - 
ad- 
B 3 -  
8 4 -  
85-  
8 6 -  
8 7 -  
88-  
8 9 -  
90- 
9 1  - 
9 2 -  
33- 
91k- 
95-  
96- 
97- 
Y O -  
9Y- 

1 0 0 -  



C A R D  
I .UI IHT 

l d l -  
102 -  
1 0 3 -  
1  04-  
1 0 5 -  
106-  
107 -  
108 -  
109 -  
110 -  
111 -  
1 1  2- 
1 1 3 -  
11  4- 
1 1 5 -  
1 1  6-  
1 1  7- 
11  8- 
1 1  9- 
120 -  
121 -  
122 -  
1 2 3 -  
124 -  
125 -  
1 2 6 -  
127 -  
1 2 8 -  
1 2 9 -  
1 3 0 -  
131 -  
132-  
1 3 3 -  
1 3 4 -  
135 -  
136 -  
1 3 7 -  
1 3 8 -  
1 3 ) -  
1 4 0 -  
1 4 1 -  
142 -  
143 -  
144 -  
145 -  
1  Ub- 
1 47-  

1 5 9 -  
160 -  
1  h l -  
1  b 2 -  
I b 3 -  
1 6 4 -  
1  b5 -  
166 -  
167 -  
1 b 8 -  
16Y- 
170-  
171 -  
1 1 2 -  
1 7 3 -  
1 1 4 -  
175 -  
1 1 6 -  
177 -  
1 7 8 -  
179 -  
1 8 0 -  
181 -  
182 -  
1 8 3 -  
1 8 4 -  
185 -  
1 8 b -  
1 8 7 -  
188 -  
189 -  
1 9 0 -  
191  - 
1  Y2- 
193-  
1  YU- 
1 9 5 -  
1 9 6 -  
1 9 7 -  
130 -  
199 -  
200- 
201 - 
202-  
20 3 -  
2011- 
205-  

1 
~ R L D  
G R I D  
G R I D  
G R I D  
G R I D  
G H l D  
G R l D  
G R I D  
G H  I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G R L D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G R l  D  
G R l D  
G R I D  
G R L D  
G R I D  
G R I D  
G R I D  
G H I  D  
G H I D  
G R I D  
G k I D  
G R I D  
G R I D  
G H I D  
G H I D  
G R I D  
G R I P  
G R l D  
G R I D  
G R I D  
G R I D  
G h I D  
G R I D  
G H I  D 
G R I D  
G R I O  
G f i I D  
G I I C D  
G R I D  
G R I D  
G R I D  
G R I D  
G H I D  
CPIL 
C H I D  
G ! t I O  
G l > I r !  
C H I I '  
G R I D  
G R I D  
G R I D  
G H I D  
G H I  D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
C H I D  
G s I n  
c q c n  
G R I U  
G R l D  
G R I D  
G R I D  
G H I D  
G R I D  
G R I D  
G P I D  
G H I D  
G R I D  
G R I D  
G R I U  
G R I D  
G H I D  
G H I D  
G H I D  
G Q I D  
G R I D  
GR LD 
G P I D  
G R l D  
C R r n  
G R I P  
G a l 1 1  
G k I D  
n r  r i  
YATl 
PRIP 
PSOLID 
E N D D A T  

C ? T F : D  P l J 1 . K  D A T A  E r  H O  



I n p u t  Data . f o r  Beam-to-Column Conne'c'ti on 

I. Using P l a t e  Element Model 

' N A S T P A I  Z X K C U T I V Z  C O I T R O L  D E C K  

I D  TEST. l lOI  
S O L  2U 

B E G I N N I N G  OF R F  ALTER 2 U S 7 U  
GENERATE S E Q G P  BULK DATA CARDS FOR E F F I C I E N C Y  I N  S T B B E T R I C  DECORP. 
THE FOLLOYING ARE USER I N P U T  PARARETEAS 

oenom 
O P T I O N S  TOR SEQGP CARDS 

P R I N T E D  OR PUNCH OUTPUT 
1 P R I N T  TABLE O F  I N T E R N A L / E I T E R N A L  S E  UENCE I N  I N T E R R A L  ORDER 
2 T R A N S B I T  THE S E Q G P  CARDS TO THE S 1 5 9 E R  PUNCH F I L E  

. 3  P R I N T  TABLE AND PUNCH S E  G P  CARDS 
m u s z Q - - o P ~ ~ o N s  ron S E Q U R ~ C I N ~  L O G I C  
-1 DO NOT RESEQUENCE 

S 1 USE ACTIVE COLUBN S E  UENCING O P T I O I  
2 USE BAND S e g u E N c I N G  ~ P T I O N  1 1 DEIAULT-RUN BOTH A C T I V E  COLURN A I D  BAUD S E  UEIJCING--SAVE THE 

YITH T H E  LOYEST TI R E  esrxnrle r o R  D e c o a S o s I r I o n  
S  SUPER- - OPTIONS FOR T Y P E S  O F  S E  UENCING o ~ E r l u L T - u s ~  ~ A s s ~ v e  C O L U ~ ~  s e  uencrrc oerxow 

-1 USE SDPERELERENT S E  UENCING O?TIOTI 
FACTOR--USED FOR THE G E I ~ R A T I O N  O F  T B Z  INTERNAL SEQUENCE 1 0 R B E R  

SEQID = FACTOR * s e x D  + SZQ N u n s e a  
DEFAULT = 1 0 0 0 0  

RPCX--OPTION FOR RPC P R O C E S S I N G  

f - 1  
DO 1 0 1  P R O C E S S  # P C  BULK DATA C r a D S  OR R I G I D  E L E n E N T S  

0 DEFAULT- PROCESS R I G I D  ELERENTS ONLY 
I POSI TI VE I N T E G E R  IS T H E  u u n s e R  O F  T H E  aec S E T  T O  PROCESS 

ALONG U I T R  AN1 R I G I D  E L E R E P T S  PRESENT 1 START- - STARTING P O I N T  O P T I O I S  
f 0  DEFAULT- PROCRAB S E L E C T S  STARTING P O I N T  

Y X I T I G E R  I S  UUBBER O F  P O I I T S  TO BE USED TO START SEQUENCING 
r L r e n  8 
COND NOSZQP,NEUSEQ S  
S E Q P  GEOH1 GEOHZ GEOf!U,/GEOR1Q RATPARR/C,1 ,SEQOUT=O/T  1 I E U S E  = + 3 / /  

C  ! S U P E & =  O/C 1 F A C T ~ ~ = ~ ~ O O ~ / C , Y , R P C X ~ O / C , ~ , ~ ~ ~ R T ~ O  ? 
E Q u I v  ~ k o k l a , c e o a i / ~ f . u ~ r s  s 
LABEL NOSEQP 
S  END O? RF ALTER 2US7U 
CEND 

C A S E  C O N T R O L  D E C K  E C H O  
CARD 
COUNT 

1  T I T L E = A N A L Y S I S  OF  A F U L L Y  B O L T E D  n o a e ~ ~  C O R N E C T I O N  
2 S U B T I T L E = C O N P U T E R  + STRUCTURES VOL 2 1  NO 3 P  5 0 5 . 1 9 8 5  
3 DISPLACERENT- ALL 
U S T R E S S = A L L  
5 E L F O R C E = & L L  
6 L O A D = 1 0 0  
7 SPCFORCE=ALL 
8 BEGIN BULK 

E C H O  

ZNCE 

I N P U T  BULK DATA CARD COUNT = U 6 3  



D B U L K  D 
CARD 
COUNT 

1 - 

9- 
1 0 -  
11- 
1 2 -  
1 3 -  
1 4 -  
1 5- 
1 6 -  
1 7 -  
1 8 -  
1 9 -  
2 0 -  
2 1 -  
2 2 -  
2 3- 
2U- 
2 5 -  
2 6 -  
2 7 -  
2 8 -  
2 9 -  
3 0 -  
3 1 -  
3 2 -  
3 3 -  
3U- 
3 5 -  
3 6- 
3 7 -  
3 8 -  
3 9- 
uo- 
U1- 
4 2- 
4 3 -  
UU- 
4 5 -  
4 6 -  
U7-  
u 8- 
U9- 

CQUADU 
C UADU 
C8UADU 4 
CQUADU 4 2  
CQUADU U 3  
CQUADU 4 4  
C UADU U 6  
C ~ U A D U  4 7  
CQUADU U 8  
CQUADU U 9  
CQUADU 5 0  
CQUADU 5 1  
CQUADU 5 2  
CQUADU 5 3  
CQUADU 5 9  
CQUADU 5 5  
CQUADU 5 6  
CQUADU 5 7  
CQUADU 5 8  
CQUAOU 5 9  
C UADU 6 0  
c ~ U A D U  6 1  
CQUADU 6 2  
CQUADU 6 3  
CQUAD4 6U 
CQUADU 6 5  
CQUADU 6 6  
C UAD4 6 7  
CXUADU 6 8  
CQUADU 6 9  
CQUADU 7 0  
CQUADU 7 1  
CQUADY 7 2  
CQUADU 7 3  
CQUADU 7 4  
CQUADU 7 5  
CQUADU 7 6  
CQUADU 7 7  
CQUADU 7 8  
C URDU 7 9  
CXUADU 8 0  
CQUADU 8 1  
CQUADU 8 2  
C UADU 8 3  
C ~ U A D U  8 4  
CQUADU 8 5  
CQUADU 8 6  
CQUAOU 8 7  
CQUADU 8 8  
CQUADU 8 9  
CQUADU 9 0  
CQUADU 9 1  
CQUADU 9 2  
CQUADU 9 3  
CQUADU 9U 
CQUADU 9 5  
CQUADU 9 6  
CQUADU 9 7  
CQUADU 9 8  
CQUADU 9 9  
CQUADU 1 0 0  
CQUADU 1 0 1  



S O R T E D  B U L K  D A T A  E C R O  
CARD 
COUUT 

101-  
102-  
103-  
104-  
105-  
106-  
107-  
108-  
109-  
1 1  0- 
111-  
112-  
1 1  3- 
11u-  

iii- 
119-  
120-  
121-  
122-  
123-  
124-  
125-  
126-  
127-  
128-  
129-  
130-  
131-  
132-  
133-  
13U- 
135-  
1 3 6-  
137-  
1 3 8-  
139-  
1 4 0 -  
141-  
142- 
1u3 -  
1 uu- 
1 US- 
146-  
147-  
1 4 8 -  
149-  

-150-  
151-  
152-  
153-  
154-  
155-  
156-  
157-  
158-  
159-  
160-  
161-  
162-  
163-  
164-  
165-  
166-  
167-  
1 6 8-  
169-  
170-  
171-  
172-  
173-  
174-  
175-  
176-  
177-  

CQUADU 1 2 4  
CQUADU 1 2 5  
CQUADU 1 2 6  
CQUADU 1 2 7  
CQUADU 1 2 8  
CQUADU 
CQUADU :38 
CQUADU 1 3 1  
CQUADU 1 3 3  
CQUADU 13U 
C UADU 1 3 5  
c X u A ~ u  1 3 6  
CQUAUU 1 3 7  
CQUAUU 1 3 8  
CQOADU 1 3 9  
CQUADU 1'80 
CQUADU 1u1 
C UADU 1 4 2  
C ~ U A D U  1:; CQUADU 
CQUADU 1U5 
CQUADU 1 4 6  
CQUAUU 1 4 7  
CQUADU 1 9 8  
CQUADU 1 4 9  
CQUADU 1 5 0  
CQUADU 1 5 1  
CQOADU 1 5 2  
CQUADU 1 5 3  
CQUADU 1 5 4  
CQUADU 1 5 5  
CQUADU 1 5 6  
CQUADU 1 5 7  
CQUADU 1 5 8  
CQUADU 1 5 3  
CQUADU 1 6 0  
CQUADU 1 6 1  
CQUADU 1 6 2  
CQUADU 1 6 3  
CQUADU 1 6 4  
CQUADU 1 6 5  
CQUADU 1 6 6  
CQUADU 1 6 7  
CQUADU 1 6 8  
CQUADU 1 6 9  
CQUADU 1 7 0  
CQUADU 1 7 1  
CQUADU 1 7 2  
CQUADU 1 7 3  
C UADU 1 7 4  
CaOD 1 
CROD 2 
CROD 3 
CROD U 
CROD 5 
CROD 6 
CROD 7 
CROD 8 
CROD 9 
CROD 1 0  
CROU 11  
CROD 1 2  
CROD 1 3  
CROD 1 9  
CROU 1 5  
CROD 1 6  
CROD 1 7  
CROD 1 8  
CROD . 1 9  
CROU ' 20  
CROD 21 
CROD 22 
CROD 23  
CROD 24 
CTRIA3 4 5  
CTRIA3 1 3 2  
FORCE 1 0 0  
FORCE 1 0 0  



C A R D  
C O O Y T  

201- 
202- 
203- 
204- 
205- 
206- 
207- 
208- 
209- 
21 0- 
211- 
21 2- 
21 3- 
21 4- 
21 5- 
21 6- 
21 7- 
21 8- 
21 9- 
220- 
221- 
222- 
223- 
224- 
225- 
226- 
227- 
228- 
229- 
230- 
231- 
232- 
233- 
234- 
235- 
236- 
237- 
238- 
239- 
240- 
241- 
242- 
243- 
244- 
24 5- 
246- 
247- 
248- 
249- 
250- 
251- 
252- 
253- 
254- 
255- 
256- 
257- 
258- 
259- 
260- 
261- 
262- 
263- 
264- 
265- 
266- 
267- 
268- 
269- 
270- 
271- 
27 2- 
273- 
274- 
275- 
276- 
277- 
278- 
279- 
280- 
281- 
282- 
283- 
284- 
285- 
286- 
287- 
288- 
289- 
290- 
291- 
292- 
293- 
291- 
295- 
296- 
297- 
298- 
299- 
300- 

1 
~ O R C E  
F O R C E  
G R D S B T  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I O  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I O  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  



C A R D  
C O U N T  

301- 
302- 
303- 
304- 
305-  
306- 
307- 
308-  
309- 
31 0- 
31 1- 
31 2- 
31 3- 
31 4- 
31 5- 
31 6- 
31 7-  
318- 
31 9- 
320- 
321-  
322- 
323- 
324-  
325- 
326- 
327- 
328- 
329- 
330- 
331- 
332- 
333- 
334- 
335- 
336- 
337- 
338- 
339- 
340- 
341- 
342- 
343- 
344- 
345- 
346- 
347- 
348-  
349- 
350- 
351- 
35 2- 
353- 
354- 
355- 
356- 
357- 
358-  
359-  
360- 
361- 
362-  
363- 
364-  
365- 
366- 
367- 
368-  
369-  
370- 
371- 
37 2- 
373- 
374- 
375-  
376- 
377- 
378- 
379-  
380- 
381- 
382- 
383- 
384- 
385- 
386-  
387- 
388-  
389- 
390 -  
391  - 
392- 
393- 
394- 
395-  
396-  
397- 
398- 
399-  
400- 

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  B U L  



C A R D  
c C O U N T  

401-  
402-  
403-  
404- 
405- 
406-  
407-  
408-  
409-  
41 0- 
411-  
412- 
413-  
41 4- 
41 5- 
41 6- 
41 7- 
41 8- 
01  9- 
420-  
421-  
422-  
423-  
424- 
425-  
426-  
427-  
428-  
429-  
430-  
431-  
432-  
433- 
434-  
435-  
436-  
437-  
438- 
439-  
440- 
441 - 
442- 
443-  
444- 
445- 
446- 
447- 
448-  
449- 
450-  
451- 
452- 
453-  
454- 
455- 
456- 
457-  

1 
~ $ R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G B I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
R A T 1  
R A T 1  
R A T 1  
P A R A 8  
P R O D  
P R O D  
P S H E L L  
P S H E L L  
P S H E L L  
P S H E L L  
P S H E L L  
E N D D A T A  

S O R T E D  B U L K  D A T A  E C H O  

7640. 
2009. 
2.957E+ 
YES 
5 
1 5  
2 5 
2 5 
2 5 
2 5 
2 5 

T O T A L  C O U N T =  



I n p u t  Data f o r  Beam-to-Column Connection 

Using S o l i d  Element Model 

I D  C O Y *  . Y I 1 1 2  
S O L  2U 
TIRE 5 
C E Y D  

C A S E  C O N T R O L  D E C K  E C H O  
CARD 
COUNT 

1  T I T L E = A N A L I S I S  O F  A  FULLY B O L T E D  HOllENT C O N N E C T I O N .  
2 S U B T I T L E = E L A S T I C  A N A L T S I S  , T H R E E- D I H E N S I O N A L  C O N F I C U R l T I O N .  
3 E L F O R C E = A L L  
U S P C F O R C E - A L L  
5 S T R E S S z A L L  
6 D I S P L A C E n E N T = A L L  
7 L O A D = l  0 0  
8 B E C I S  BULK 

I N P U T  BULK DATA CARD C O U N T  = 2 1 1 1  





S O R T E D  B U L K  D A T A  E C H O  
CARD 
COUNT 1 . .  2 . .  3 . .  4 . .  5 . .  6 . .  7 . .  8 . .  9 . . 1 0 .  

101-  1  1 7 5  1 6 4  
102-  CHEXA 4 2  9  7 6  8  7  8  8  7  7  1 6 4  1 7 5  +A42 
103-  +A42  1 7 6  1 6 5  
1  04-  CHEXA 43 9  7  7  8 8  8 9  7 8  1 6 5  1 7 6  *A43 
1  05-  +A43 1 7 7  1 6 6  
106-  CHEXA 44 9  7  8  8  9  9  0  7 9  1 6 6  ' 1 7 7  +AUU 
107-  +A44 
108-  CHEXA i f e  la7 9 7 9  9  0  9 1  8 0  1 6 7  1 7 8  +A45 
109-  +A45 1 7 9  
110-  CHEXL 46 168 9  8 0  9 1  9  2  8  1  1 6 8  1 7 9  +146  
1 1 1-  +A46 1 8 0  
112-  CHEXA 47 169 9  81 9  2  9  3  8  2  1 6 9  1 8 0  +A47 
1 1  3- +A47 1 8 1  1 7 0  
1 1  4- CHEXA 4 8  9  8  5  9  6  9 7  8 6  1 7 3  1 8 4  +A48 
115-  +A48 1 8 5  1 7 4  
116-  CHEXA 4 9  9  8 6  9  7  9  8  8  7  1 7 4  1 8 5  41149 
11 7-  + A U ~  1 8 6  1 7 5  
1 1  8- CHEXA 5 0  9  87 9  8  9 9  8 8  1 7 5  1 8 6  +A50 
1 1  9- t ~ 5 0  1 8 7  1 7 6  
120-  CHEXA 51 9  88 9  9  1 0 0  8  9  1 7 6  1 8 7  +A51 
121-  5 1  1 8 8  1 7 7  
122-  CHEXA 52 9  8  9  1 0 0  1 0 1  9 0  1 7 7  1 8 8  +A52 
123-  +A52 1 8 9  1 7 8  

CHEXA 53 9  0  1 0 1  1 0 2  9 1  1 7 8  1 8 9  +A53 4 $2: +A53 ::o 379  
126-  CHEXA 9 9  1 1 0  2  1 0 3  , 9 2  1 7 9  1 9 0  41154 
127-  +AS& 1 9 1  
128-  CHEXA 5 5  9  9 2  1 0  3 1  0 4  9  3  1 8 0  1 9 1  +A55 
129-  +A55 1 9 2  1 8 1  
130-  CHEXA 56 9  94 1 0 5  1 0 6  9 5  1 8 2  1 9 3  +A56 
1 3 1  - +A56 1 9 4  1 8 3  
132-  CHE A  5 7  9  9  5 1 0 6  1 0 7  9 6  1 8 3  1 9 4  _ +A57 
133-  A S  :;5 1 84 
134-  CHEXA 9  6  1 0 7  1 0 8  9  7  1 8 4  1 9 5  +A58 
135-  41158 1 9 6  1 8 5  
136-  CHEXA 59 9  9  7  1 0 8  1 0 9  9  8 1 8 5  1 9 6  4859 
137-  +A59 1 9 7  1 8 6  
138-  CHEXA 6 0  9  9 8  1 0 9  1 1 0  9  9  1 8 6  1 9 7  +A60 
139-  +A60 1 9 8  1 8 7  
1 4 0-  CHEXA 61 9  9 9  11  0  1 1  1  1 0 0  1 8 7  1 9 8  +A61 
141-  +A61 1 9 9  1 8 8  
142-  CHEXA 6 2  9  1 0 0  1 1 1  1 1 2  1 0 1  1 8 8  1 9 9  +A62 
143-  +A62 200  1 8 9  
1  44- CHEXA 63 9  1 0 1  1 1 2  1 1 3  1 0 2  1 8 9  2 0 0  +A63 
145-  +A63 201 1 9 0  
146-  CHEXA 64 9  1 0 2  1 1 3  1 1 4  1 0 3  1 9 0  201 + A  64 
147-  +A64 202 1 9 1  
148-  CHEXA 65 1 0 3  1 1 4  1 1 5  1 0 4  1 9 1  202  + a 6 5  

+A65 203 ?92  
CHEXA 6 6  9  1 0 7  1 1 8  1 1 9  1 0 8  1 9 5  206 +A66 . 
+A66 207  1 9 6  

152-  CHEXA 6 7  9  1 0 8  11  9  1 2 0  1 0 9  1 9 6  207 +A67 
153-  +A67 208  1 9 7  
1  54- CHEXA 6 8  9  1 0 9  1 2 0  1 2 1  1 1  0  1 9 7  208 +A68 
155-  +A68 209  1 9 8  
156-  CHEXA 6 9  9  1 1 0  1 2 1  1 2 2  1 1  1  1 9 8  209  4169 
157-  +A69 2 1 0  1 9 9  
158-  CHEXA 7 0  9  1 1 1  1 2 2  1 2 3  1 1  2  1 9 9  210  +A70 
159-  +A70 211  200 
160-  CHEXA 7 1  9  1 1 2  1 2 3  1 2 4  1 1  3  201) 211 +A71 
161-  +A71 21 2  2  01 
162-  CHEXA 7 2  9  1 1 3  12U 1 2 5  1 1 4  201 21  2  4172 
163-  +A72 21 3  202 
1 6 4-  CHEXA 73 9  1 1 4  1 2 5  1 2 6  1 1  5  202  213 +A73 
1 6 5-  +A73  21U 203 

166-  E i j i . 4  
7 4  9  1 1  6  1 2 7  1 2 8  1 1  7  20U 21 5  +A74 

167-  21 6  205 
168-  CHEXA 75 9  1 1  7  1 2 8  1 2 9  1 1  8  2 0 5  21 6  +A75 
169-  +A75 217 206 
170-  CHEXA 7 6  9  1 1 8  1 2 9  1 3 0  1 1 9  206  21 7 +A76 
171-  +A76 218 207 
172-  CHEXA 7 7  9 1 1  9  1 3 0  1 3 1  1 2 0  207  21 8 +A77 
173-  +A77 2 1 3  2  08 
174-  CHEXA 7 8  9  1 2 0  1 3 1  1 3 2  1 2 1  208  21 9 +A78 
175-  +A78 2 2 0  209  
176-  CHEXA 7 9  9  1 2 1  1 3 2  1 3 3  1 2 2  209 220  +A79 
177-  +A79 221  21  0  
178-  CHEXA 80 9  1 2 2  1 3 3  1 3 4  1 2 3  21 0  221 ,180 
179-  +A80 222  
180-  CHEXA 01 '11 9  1 2 3  1 3 4  1 3 5  1 2 4  21 1  222  +A81 
181-  +A81 223  21  2  
182-  CHEXA 8 2  9  1 2 4  1 3 5  1 3 6  1 2 5  21 2  223  +A82 
183-  +A82 224 21 3  
184-  CHEXA 83 9  1 2 5  1 3 6  1 3 7  1 2 6  21  3 224 +A83 
185-  +A83 225  21 4  
186-  CHEXA 8 4  9  1 2 7  1 3 8  1 3 9  1 2 8  21 5  226 +AR4 
187-  +A84 227  216 
188-  CHEXA 8 5  9  1 2 8  1 3 9  1 40 1 2 9  21  6  227 +A85 
189-  +A85 228 21 7  
190-  CHEXA 8 6  9  1 2 9  1 4  0  1  41 1 3 0  21 7  228 +A96 
1 9 1  - +A86 229  21 8  
192-  CHEXA 87 9  1 3 0  1 4 1  1 42  1 3 1  21 9 229  +A87 
193-  +A87 2 3 0  21 9  
194-  CHEXA 8 8  9  1 3 1  1  4  2  1 4 3  1 3 2  219  2  30 +A88 
195-  +A88 231  2  20 
196-  CHEXA 89 9  1 3 2  1 4 3  144  1 3 3  2 2 0  231  +A89 
197-  +A89 232  221 
198-  CHEXA 90 9  1 3 3  1 4 4  1 4 5  1 3 4  2 2 1  232  + 1190 
199-  +A90 2 3 3  2  22 
200-  CHEXA 91 9  1 3 4  1 Us  1 4 6  1 3 5  2 2 2  233  +A91 



CARD 
COUNT 

201- 
202-  
203-  
204- 
205- 
206- 
207- 
208-  
209-  
21 0- 
21 1-  
21 2- 
21 3- 
21 4- 
21 5- 
21 6- 
21 7- 
21 8- 
21 9- 
220- 
221-  
222- 
223- 
224-  
225-  
226- 
227-  
228- 
229-  
230- 
231 - 
232- 
233-  
234-  
235-  
236-  
237-  
238-  
239- 
240-  
241- 
242-  
243-  
244-  
245-  
246-  
247-  
248- 
249-  
250- 
251- 
252-  
253- 
254- 
255-  
256-  
257-  
258-  
259- 
260-  
261 - 
262-  
263-  
264- 
265-  
266- 
267-  
268- 
269- 
270-  
271-  
27 2- 
273-  
274-  
275-  
276-  
277-  
278-  
279- 
280-  
281- 
282-  
283-  
284- 
285-  
286-  
287-  
288- 
289-  
290-  
291 - 
292- 
293-  
294-  
295-  
296- 
297-  
298-  
299- 
300-  

1 
: ~ 9 l  
CHEXA 
+A92 
CHEXA 
+A93 
CHEXA 
*A94 
CHEXA 
+A95 
CAEXA 
+A96  
c n e x A  
*A97 
CHEXA 
*A98 

CHEXA 
.A1 0 0  
CHEXA 
*B1 
CHEXA 
t B 2  
CHEXA 
4 8 3  
CHEXA 
+ B4 
CHEXA 
* 8 5  
CHEXA 
+B6 
CHEXA 
+B7 
CHEXA 
+B8 
CHEXA 
+ 9 9  
CHEXA 
* B l O  
CH EXA 
4 8 1  1 
CHEXA 
+B1 2 
CHEXA 
481  3 
CHEXA 
*a1 4 
CHEXA 
+a15 
CHEXA 
* E l  6  
CHEXA 
+B1 7 
CHEXA 
* 9 1 8  
CHEXA 
t 8 1 9  
CHEXA 
+ a 2 0  
CHEXA 
* a 2 1  
CHEXA 
t B 2 2  
CHEXA 
+El23 
CHEXA 
+B2U 
CHEXA 
+ 8 2 5  
CHEXA 
+I326 
CHEXA 
+B27 
CHEXA 
t B 2 8  
CHEXA 
* 8 2 9  
CHEXA 
t B 3 0  
CHEXA 
+831  
CH E XA 
+ 8 3 2  
CHEXA 
+B33 
CHEXA 
+I334 
CHEXA 
t 8 3 5  
CHEXA 
+B36 
CHEXA 
+B37 
CHEXA 
+B38 
CHEXA 
* 8 3 9  
CHEXA 
*BUO 
CHEXA 



CARD 
COUNT 
301 - 
302- 
303- 
304- 
305- 
306- 
307- 
308- 
309- 
31 0- 
311- 
31 2- 
31 3- 
31 4- 
31 5- 
31 6- 
31 7- 
31 8- 
31 9- 
320- 
321- 
322- 
323- 
324- 
325- 
326- 
327- 
328- 
329- 
330- 
331- 
332- 
333- 
334- 
335- 
336- 
337- 
338- 
339- 
340- 
341 - 
342- 
343- 
344- 
345- 
346- 
347- 
348- 
349- 
350- 
351- 
352- 
353- 
354- 
355- 
356- 
357- 
358- 
359- 
360- 
361- 
362- 
363- 
364- 
365- 
366- 
367- 
368- 
369- 
370- 
371- 
372- 
37 3- 
374- 
375- 
376- 
377- 
378- 
379- 
380- 
381- 
382- 
383- 
384- 
385- 
386- 
387- 
388- 
389- 
390- 
391- 
392- 
393- 
394- 
395- 
396- 
397- 
398- 
399- 
400- 

S O R T E D  B U L K  D A T A  E C A O  

3 . .  4.. 5 . .  6 . .  7 . .  8 

321 325 3 26 322 345 

322 326 3 27 323 346 . 

323 327 328 324 307 

325 329 3 30 326 349 

329 331 332 330 353 

333 33 5 336 334 359 

335 337 338 336 370 

337 34 1 342 338 381 

339 34 3 344 340 390 

340 34 4 395 34 1 391 

341 345 346 34 2 392 

345 34 9 350 346 403 

349 35 3 354 350 414 

353 35 5 356 354 425 

357 36 8 369 358 445 

358 369 370 359 446 

359 370 371 360 447 

360 37 1 372 361 448 

361 37 2 373 362 449 

362 37 3 3 74 36 3 450 

363 374 375 364 451 

364 375 376 365 452 

365 376 377 366 453 

366 377 378 367 454 

368 379 380 369 456 

369 380 381 370 457 

370 381 382 371 458 

371 382 383 372 459 

37 2 383 384 37 3 460 

373 384 385 374 461 

374 385 386 375 462 

375 386 387 376 463 

376 387 388 377 464 

377 388 389 378 465 

381 392 393 382 469 

382 39 3 394 383 470 

383 394 395 384 471 

384 395 396 385 472 

385 396 397 386 473 

386 397 398 387 474 

387 398 399 388 475 

388 399 400 389 476 

390 401 402 391 478 

391 40 2 403 392 479 

392 40 3 404 393 480 

393 404 405 394 481 

394 40 5 406 395 482 

395 406 407 396 483 

396 40 7 408 397 484 

397 40 8 409 398 485 



LLS 

SLS 

LLS 

695 

L9S 

59s 

h9 5 

E9S 

195 

LSS 

sss  
LSS 

6hS 

Lh5 

5hS 

bh5 

E hS 

LhS 

LES 

SES 

LC5 

Of S 

625 

BZS 

LZ 5 

9ZS 

SZS 

hZS 

EZS 

ZZS 

02s 

6 LS 

B LS 

L LS 

91s 

S LS 

h 1s 

E LS 

Z LS 

L I S  

605 

00s 

LOS 

905 

so5 

bOS 

COS 

ZOS 

868 

L6h 

6 " 

SLS 

EL5 

69s 

L9S 

59s 

195 

095 

6 SS 

LSS 

55s 

ESS 

6hS 

LhS 

5hS 

L hS 

OhS 

6ES 

LCS 

Sf S 

E E S 

OZS 

6 15 

B LS 

L LS 

9 LS 

S LS 

D LS 

E LS 

Z LS 

L 1s 

605 

00s 

LO5 

905 

50s 

h 0s 

COS 

z 0s 

10s 

00s 

06 h 

L6 h 

96b 

S6h 

h6h 

95s 

tl SS 

OSS 

0 hS 

9hS 

Z hS 

10s 

0 hS 

BES 

9ES 

hE S 

h 1s 

E 0s 

Z6h 

LBh 

OBh 

6Lh 

OLh 

6Sh 

Bhh 

EEh 

ZEh 

LEP 

OE B 

6Zh 

BZD 

LZD 

9Zb 

S7.h 

hZ b 

ZZb 

LZh 

oza  
6Lh 

8 1 h 

LLQ 

9 Lh 

S Lh 

h Lh 

E L I  

1  Lh 

OLb 

60h 

BOh 

LOh 

9071 

Soh 

hob 

OOh 

66E 

L " 

V l s 

055 LSS 

95s SSS 

ZSS L SS 

0s S 6 hS 

B hS L hS 

9hS S hS 

ShS h hS 

hbS E hS 

Z hS L hS 

BES LES 

9ES 5ES 

SZS hZS 

h LS E LS 

EOS 20s 

Z6h 168 

L6h 06h 

06h 6Bh 

L O  h OBh 

OLh 69h 

65h BSh 

hhh E hb 

Ehh Zhh 

Zhb 1 hh 

Lhh Ohh 

Ohh 6Eh 

6E ti 0 E h 

BEb LEh 

LC h 9Eh 

9E h S E h 

Sf ti hEh 

EEh ZEh 

ZEh LEh 

L E  h OEh 

OEh 6Zb 

62 h BZ h 

BZh LZh 

LZ h 9Zb 

9Z h SZh 

SZb h Zh 

hZ h EZb 

Z Z h LZh 

LZh OZh 

OZ b 6 Lh 

6Lh 8 Lh 

B Lb L Lh 

LLb 9 Lh 

9 t h  S Lh 

S 11  0 l h  

L L h 0 Lh 

O lh  6Oh 

9 - *  S " 

a r ~ n e  a 

SSS 6 
hLS 

ESS 6 
OLS 

6 bS 6 
89s 

LhS 6 
99 s 

ShS 6 
Z9S 

L hS 6 
195 

OhS 6 
09s 

6ES 6 
BSS 

LES 6 
95s 

SES 6 
hS S 

EES 6 
05s 

C LS 6 
ells 

6 
Z O S  9hS 
L6h 6 

21s 
OBh 6 

LhS 
6Lh 6 

01s 
BLh 6 

BE S 
69h 6 

9E S 
BSb 6 

hE S 
Lhh 6 

LZS 
Z t b  6 

OZ 5 
L E ~  6 

615 
OEh 6 

01s 
6Zh 6 

LLS 
BZh 6 

9 LS 
LZb 6 

SLS 
9Zb 6 

hLS 
SZ h 6 

E 12 
hZh 

Z 1s 
EZb 6 

01s 
LZh 6 

605 
OZ h 6 

80s 
6Lh 6 

LO 5 
0 Lb 6 

90 S 
L Lh 6 

SOS 
9 Lh 6 

nos 
S Lb 6 

€05 
h Lh 6 

ZOS 
E Lh 6 

10s 
Z Lh 6 

668 
0 l b  6 

86 h 
6011 6 

L6 b 
80h 6 

962 
LOh 6 

565 
90Q 

h6 h 
Soh 6 

E6h 
hob 6 

Z6h 
EOh 6 

88 h 
66E 6 

LB h 
0 6E 6 

h * *  9Q?. 

L bZ 
9LS 
012 
z LS 
6EZ 
OLS 
BEZ 
89s 
LEZ : 
9 9s 
9EZ 
S 9s 
SEZ 
h9S 
hEZ 
295 
EEZ 
05s 
ZEZ 
95s 
LEZ 
ZSS 
OCZ 
05s 
622 
B hS 
e z z  
965 
LZZ 
S hS 
9ZZ 
hhS 
SZZ 
zns 
hZZ 
BCS 
EZZ 
9ES 
ZZZ 
ZES 
LZZ 
LES 
OZZ 
o r 5  
6 LZ 
6ZS 
B LZ 
ezs 
L LZ 
LZS 
9 LZ 
9ZS 
S LZ 
52s 
h LZ 
b Z5 
E LZ 
EZS z LZ 
LZS 
L LZ 
OZS 
0 LZ 
6 1s 
602 
8 1s 
BOZ 

tbS 
9 1s 
9 OZ 
S 1s 
SOZ 
b 1s 
h OZ 
E LS 
EOZ 
Z 1s 
ZOZ 
0 1s 
102 
6 0s 
002 
80s 
66 L 
L 05 
06 L 
90s 
L6 L 
s 0s 
96 L 
bOS 
56 1 
EOS 
h6 1 
66h 
E6L 
96h 
Z6 L 

z L6?. 



C A R D  
COUNT 

501- 
502- 
503- 
504- 
505- 
506- 
507- 
508- 
509- 
51 0- 
511- 
51 2- 
51 3- 
51 U- 
51 5- 

51'4: 
51 8- 
51 9- 
520- 
521- 
522- 
523- 
524- 
525- 
526- 
527- 
528- 
529- 
530- 
531- 
532- 
533- 
534- 
535- 
536- 
537- 
538- 
539- 
540- 
541- 
542- 
543- 
544- 
545- 
546- 
547- 
548- 
549- 
550- 
551- 
552- 
553- 
554- 
555- 
556- 
557- 
558- 
559- 
560- 
561- 
562- 
563- 
564- 
565- 
566- 
567- 
568- 
569- 
570- 
571- 
572- 
573- 
574- 
575- 
576- 
577- 
578- 
579- 
580- 
581- 
582- 
583- 
584- 
585- 
586- 
587- 
588- 
589- 
590- 
591 - 
592- 
593- 
594- 
595- 
596- 
597- 
598- 
599- 
600- 

1 .. 2 
:cui 570 
CHEXA 242 
+C42 582 
CHEXA 243 
+CU3 584 
CHEXA 244 
+CUU 585 
CHEXA 245 
+CU5 586 
CHEXA 246 
+CU6 588 
CHEXA 247 
+cU7 590 
CHEXA 298 
+CUB 592 
CHEXA 249 
+cU9 596 
CHEXA 250 
+c50 598 
CHEXA 251 
+C51 602 
CHEXA 252 
+C52 604 
CHEXA 253 
+C53 605 
CHEIA 254 
+C5U 606 
CHEXA 255 
+c55  608 
CHEXA 256 
+C56 610 
CHEXA 257 
+C57 61 2 
CHEXA 259 
+C58 616 
CHEXA 259 
+c59  618 
C H E X A  260 
+C60 622 
CHEXA 261 
+C61 624 
C H E X A  262 
+C62 625 
CHEXA 263 
+C63 626 
CHEXA 264 
+c64 628 
CHEXA 265 
+c65  630 
CHEXA 266 
+C66 632 
CHEXA 267 
+C67 674 
CHEXA 268 
+C68 675 
CHEXA 269 
+C69 676 
CHEXA 270 
+C70 677 
CHEXA 271 
+C71 678 
CHEXA 272 
+C72 680 
C H E X A  273 
+C73 682 
CHEXA 274 
+C74 681  
CHEXA 275 
+C75 686 
CHEXA 276 
+C76 688 
CHEXA 277 
+C77 692 
CHEXA 278 
+C78 696 
C H E X A  279 
+C79 697 
C H E X A  280 
+C80 698 
C H E X A  281 
+C81 699 
CHEXA 282 
+C82 700 
CHEXA 283 
+C83 708 
CHEXA 284 
+C84 709 
CHEXA 285 
+C85 710 
CHEXA 
+C86 99! 
CHEXA 287 
+C87 712 
CHEIA 288 
+C88 714 
CHEXA 289 
+C89 716 
CHEXA 290 
+C90 718 
CHEXA 291 

S O R T E D  B U L K  D 

. . 3 . . 4 . . 5 . . 6  

576 9 557 561 562 
578 
9 559 56 3 564 
580 
9 560 564 565 
5 81 
9 561 565 566 

5R2 9 565 567 568 

567 9 569 570 
5 88 
9 569 57 1 572 
5 90 
9 57 3 57 5 576 

594 575 9 577 578 

596 9 577 58 1 582 
598 
9 579 583 584 
6 00 
9 580 584 585 

601 9 581 585 586 
602 
9 585 587 588 

587 9 58 9 590 
608 
9 589 591 592 
610 
9 59 3 595 596 
614 
9 595 59 7 598 

597 9 60 1 602 
618 
9 599 603 604 
6 20 
9 600 604 605 
621 
9 601 605 606 
622 
9 605 607 608 
6 26 
9 607 609 61 0 
6 28 
9 609 61 1 61 2 
6 30 
9 633 639 640 
668 
9 634 640 641 
669 
9 635 64 1 642 
6 70 
9 636 6U 2 643 
671 
9 6 37 64 3 644 
672 
3 641 64 5 646 

676 9 645 64 7 648 
680 
9 647 64 9 650 

682 9 649 65  1 652 
684 
9 651 65 3 654 
686 
9 653 657 658 
688 

8 90 
655 661 662 

9 656 66 2 663 
691 
9 657 663 664 
692 
9 658 664 665 
693 
9 659 665 666 
6 94 
9 667 67 3 674 

702  9 668 674 675 

703 9 669 675 676 
7 04 
9 670 676 6 77 

705 9 671 677 678 
706 
9 67 5 679 680 

679 9 681 682 
714 
9 681 68 3 684 
716 
9 683 685 686 

A ' I A  E C H O  .. 7 .. 8 

558 577 

560 579 

561 580 

562 581 

566 585 

560 587 

570 589 

574 593 

576 595 

57 8 597 

580 599 

581 600 

582 601 

586 605 

588 607 

590 609 

594 61 3 

596 61 5 

598 617 

600 61 9 

601 620 

602 621 

606 625 

608 627 

610 6 29 

634 667 

635 668 

6 36 669 

637 670 

638 671 

642 675 

646 679 

648 681 

650 683 

652 6q5 

654 687 

656 699 

657 690 

658 691 

659 692 

660 693 

668 701 

669 702 

670 703 

671 70U 

672 705 

676 709 

680 71 3 

682 71 5 

6 84 717 



CARD 
COUYT 

601- 
602-  
603- 
604- 
605- 
606- 
607-  
608-  
609-  
61  0- 
611 -  
61  2- 
61 3- 
61  U- 
61  5- 
61 6- 
61  7- 
61  8- 
61  9- 
620- 
621- 
622-  
623-  
624-  
625-  
626-  
627-  
628-  
629- 
630-  
631-  
632-  
633-  
634-  
635- 
636-  
637- 
638-  
639-  
600-  
641- 
642 -  
643-  
644 -  
6U5- 
6U6- 
647-  
648- 
649- 

-650-  
651  - 
652-  
653- 
65U- 
655-  
656-  
657-  
658-  
659-  
660-  
661 - 
662-  
663- 
664-  
665-  
666- 
667-  
668-  
669-  
670-  
671- 
672- 
673-  
674 -  
67 5- 
676 -  
677-  
678-  
679-  
680- 
681- 
682-  
683- 
68U- 
685- 
686- 
687- 
688- 
689-  
690-  
691  - 
692- 
693-  
694-  
695-  
696-  
697-  
698-  
699- 
700- 

1  
;csi 
CHEXA 
+C92 
CHEXA 
+C93 
CHEXA 
+C9U 
CHEXA 
+C95 
CHEXA 
+C96 
CHEIA 
+C97 
CHEXA 
+C98 
CHEXA 
+C99 
CHEXA 
+C100 
CHEXA 
+ D l  
CH EXA 
+D2 
CHEXA 
+D3 
CHEXA 
+DU 
CHEXA 
+D5 
CH EXA 
t D 6  
CHEXA 
+07  
CHEXA 
+D8 
CHEXA 
+D9 
CHEXA 
+ D l  0  
CHEXA 
+ D l  1 
CHEXA 
+ D l  2  
CHEXA 
+ D l  3  
CHEXA 
+ D l  U 
CHEXA 
+D l  5  
CHEXA 
+ D l  6  
CHEXA 
+ D l  7  
CHEXA 
+ D l  8  
CH EXA 
+ D l  9  
CHEXA 
+D2O 
CHEXA 
+D21 
CHEXA 
+D22 
CHEXA 
4 0 2 3  
CHEXA 
+D24 
CHEXA 
+D25 
CHEXA 
+D26 
CHEXA 
+D27 
CHEXA 
+D28 
CHEXA 
+D29 
CHEXA 
+D30 
CHEXA 
+D31 
CHEXA 
+D32 
CHEXA 
+D33 
CHEXA 
+D3U 
CHEXA 
+D35 
CHEXA 
+D36 
CHEXA 
+D37 
CHEXA 
+D38 
CHEXA 
+D39 
CHEXA 
+DUO 
CHEXA 

C H O  

.. 8 

7 1  9 

7 2 1  

7 2 3  

72U 

7 2 5  

7 2 6  

7 27 

7 3 5  

7 3 6  

7 3 7  

7 3 8  

7 3 9  

7 4 3  

7 4 7  

7 4 9  

7 5 1  

7 5 3  

7 5 5  

7 5 7  

7 5 8  

7 5 9  

7 6 0  

7 6 1  

7 6 9  

7 7 0  

7 7 1  

7 7 2  

7 7 3  

7 7 7  

791  

7 8 3  

7 8 5  

7 8 7  

7 8 9  

7 9 1  

7 9 2  

7 9 3  

7 9 u  

7 9 5  

8 0  3 

804  

8 0 5  

8 0 6  

807  

8 1  1 

8 1  5 

8 1  7 

8 1  9 

8 21 

8 2 3  



CARD 
COUNT 

701-  
702-  
703-  
704-  
705-  
706-  
707-  
708-  
709-  
71 0- 
711-  
71 2- 
71 3- 
71 4- 
71 5- 
71 6-  
71 7- 
71 8- 
71 9- 
720-  
721-  
722-  
723-  
724-  
725-  
726-  
727- 
728-  
729-  
730- 
731- 
732-  
733-  
734-  
735-  
736-  
7 3 7 -  
738-  
739-  
740-  
741-  
7 4  2- 
743-  
744-  
745-  
746-  
747-  
748-  
749-  
750-  
751-  
752-  
753-  
754-  
755-  
756-  
757-  
758-  
759-  
760-  
761-  
762-  
763-  
7 6 4 -  
765-  
766-  
767-  
768-  
769-  
770-  
771-  
772-  
773-  
774-  
775-  
776-  
777-  
778-  
779-  
780-  
781-  
782-  
783-  
784-  
785-  
786-  
787-  
788-  
789-  
790-  
791-  
792-  
793-  
794-  
795-  
796-  
797-  
798- 
799-  
800-  

;041 
1  

CHEXA 
tD42  
CHEXA 
, 0 4 3  
CHEXA 
tD44  

C E E P  
CHEXA 
t o 4 6  
E I E 4 "  
CHEXA 
4 0 4 8  
CHEXA 
4 0 4 9  
CHEXA 
t o 5 0  
CHEXA 
+D51 
CHEXA 
, 0 5 2  
CHEXA 
+D53 
CHEXA 
4 0 5 4  
CHEXA 
t o 5 5  
CHEXA 
4 0 5 6  
CHEXA 
4 0 5 7  
CHEXA 
tD58  
CHEXA 
4 0 5 9  
CHEXA 
, 0 6 0  
CHEXA 
4061 
CHEXA 
+D62 
CHEXA 
4 0 6 3  
CHEXA 
4 0 6 4  

CHEXA 
4 0 6 6  
CHEXA 
4 0 6 7  
CHEXA 
tD68  
CHEXA 
4 0 6 9  
CHEXA 
, 0 7 0  
CHEXA 
4071 
CHEXA 
4 0 7 2  
CHEXA 
+D73 
CHEXA 
+D74 
CHEXA 
tD75  
CHEXA 
+D76 
CHEXA 
+D77 
CHEXA 
*D78 
CHEXA 
4 0 7 9  
CHEXA 
4 0 8 0  
CHEXA 
tD81 
CHEXA 
4 0 8 2  
CHEXA 
+D83 
CHEXA 
, 084  
CHEXA 
+D85 
CHEXA 
4 0 8 6  
CHEXA 
tD87 
CHEXA 
4 0 8 8  
CHEXA 
, 0 8 9  
CHEXA 
+D90 
CHEXA 

D B U L K  D  .. 5  .. 6  

7 9 7  7 9 8  

7 9 8  7 9 9  

7 9 9  8 0 0  

8 0 0  801 

801 8 0 2  

80  9  81 0  

81 0 811 

81 1  81 2  

81 2  81 3  

81 3  8 1 4  

81 5  81 6  

81 7  81 8  

81 9  8 2 0  

821 8 2 2  

8 2 3  8 2 4  

8 2 7  8 2 8  

831 8 3 2  

8 3 2  8 3 3  

8 3 3  8 3 4  

8 3 4  8 3 5  

8 3 5  836  

8 4  3  8 4 4  

8 4 4  8 4 5  

8 4  5  8 4 6  

84  6  8 4 7  

84 7  8 4 8  

84  9 8 5 0  

85  1  8 5 2  

8 5 3  8 5 4  

85  5 856  

857  8 5 8  

86 1 8 6 2  

8 6 5  866  

8 6 6  867  

867  8 6 8  

8 6 8  8 6 9  

0 6 9  8 7 0  

8 7 7  878  

87 8  8 7 9  

879  8 8 0  

8 8 0  881 

881 8 8 2  

88 3  8 8 4  

8 8 5  886  

887  8 8 8  

8 8 9  8 9 0  

891 8 9 2  

8 9  5  896  

8 9 9  9 0 0  

9 0 0  901  

E C H O  .. 8  

8 2 5  

8 2 6  

827 .  

8 2 5  

8 2 9  

8 3 7  

8 3 8  

8 3 9  

flu0 

841 

8 9 5  

8 4 9  

851 

8 5 3  

8 5 5  

8 5 7  

8 5 9  

8 6 0  

861 

8 6 2  

8 6 3  

871 

8 7 2  

8 7 3  

8 7 4  

8 7 5  

8 7 9  

8 8 3  

8 8 5  

8R7 

8 8 3  

891 

8 9 3  

89U 

8 7 5  

8 9 6  

897  

9 0 5  

9 0 6  

9 0 7  

9 0 8  

9 0 3  

91 3  

91 7  

91 9  

921 

9 2 3  

9 2 5  

9 2 7  

9 2 8  



CARD 
COO NT 

801- 
802- 
803- 
804- 
805-  
806-  
807- 
808-  
809-  
81 0- 
81 l- 
8 1  2- 
81 3- 
8 1  4- 
81 5- 
8 1  6- 
81 7-  
81 8- 
81 9- 
820-  
821- 
822- 
823- 
824-  
825- 
826-  
827-  
828- 
829- 
830-  
831- 
832- 
833- 
834-  
835- 

ee34: 
838- 
839-  
840- 
8'41 - 
842-  
843- 
844- 
84 5- 
84 6- 
847- 
848- 
849- 
850- 
851-  
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1325-  
1326-  
1327-  
1328-  
1329-  
1330-  
1331-  
1332-  
1333-  
1334-  
1335-  
1336-  
1 3 3 7 -  
1338-  
1339-  
1340-  
1341-  
1342-  
1343-  
1344-  
1345-  
1346-  
1347-  
1348-  
1349-  
1350-  
1351-  
1352-  
1353-  
1354-  
1355-  
1356-  
1357-  
1358-  
1359-  
1360-  
1361- 
1362-  
1363-  
1364-  
1365-  
1366-  
1367-  
1368-  
1369-  
1370-  
1371- 
1372-  
1373-  
1374-  
1375-  
1376-  
1377-  
1378-  
1379-  
1380-  
1381-  
1382-  
1383-  
1384-  
1385-  
1386-  
1387-  
1388-  
1389-  
1390-  
1391-  
1392-  
1393-  
1394-  
1395-  
1396-  
1397-  
1398-  
1399-  
1400-  

1  
;R ID  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

S O R T E D  B U L K  D A T  E C H O  

7 .. 8 



S O R T E D  B U L K  D A T A  E C H O  
C A R D  
C O U N T  
1401-  
1402-  
1403-  
1 UOU- 
1405-  
1406-  
1407-  
1408-  
1409-  
1 4 1  0- 
1411-  
1 4 1  2- 
1 4 1  3- 
1414-  
1415-  
1416-  
1 4 1  7-  
1 418- 
1419-  
1420-  
1421-  
1422-  
1423-  
1424-  
1425-  
1426-  
1427-  
1428-  
1429-  
1430-  
1431-  
1432-  
1433-  
1434-  
1435-  
1436-  
1 437- 
1438-  
1439-  
1 UUO- 
1441-  
1442-  

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  



S O R T E D  B U L K  D A T A  E C H O  
C A R D  
C O U l T  
1501-  
1502-  
1503-  
1 SOU- 
1505-  
1506-  
1507-  
1 508- 
1509-  
151 0- 
1511-  
1512- 
151 3- 
1514- 
1515-  
1516-  
151 7- 
1518- 
1519-  
1520- 
1521- 
1522-  
1523-  
1524- 
1525-  
1526-  
1527-  
1528-  
1529- 
1530- 
1531- 
1532-  
1533-  
1534-  
1535-  
1536- 
1537-  
1538- 
1539-  
1 540- 
1541- 
1542-  
1543-  
1544-  
1545-  
1546-  
1547-  
1 548- 
1549- 
1550- 
1551- 
1552-  
1553-  
1554- 
1555-  
1556-  
1557-  
1558- 
1559-  
1560- 
1561-  
1562-  
1563-  
1564-  
1565- 
1566- 
1567- 
1568-  
1569- 
1570-  
1571-  
1572-  
1573-  
1574-  
1575-  
1576-  
1577-  
1578-  
1579-  
1580-  
1581-  
1582- 
1583-  
1 584- 
1585-  
1586-  
1587- 
1588- 
1589- 
1590-  
1591- 
1592-  
1593-  
1594-  
1595-  
1596-  
1597-  
1598- 
1599- 
1600-  

1 G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G B I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

.. 2 
493  
494 
495 
496  
4 9 7  
49 8 
499  
5 0 0  
501 
50  2 
503 
SOU 
505  
506  
507 
508  
509 
51 0 
51 1 

24 3 
51 4 
51 5 
51 6 
51 7 
51 8 
51 9 
520  
521 
522  
5 2 3  
524 
525 
526  
527  
528 
523  
530  
531  
532  
533 
534 
535  
536 
537 
538  
539 
540  
541  
54 2 
54 3 
544  
54 5 
54 6 
547 
54 8 
549  
550 
551 
552  
553 
554 
555  
556 
557 
558  
559  
560 
561 
562 
56 3 
564 
565  
566  
567  
568  
569 
570  
571  
57 2 
57  3 
57 4 
575  
576  
577  
578  
5 7 9  
580  
581  
5 8 2  
583  

; 584  
585  
586  
587  
588  
589  
590  
591 
59  2 



S O R T E D  B U L K  D A  
C A R D  
C O U N T  
1601-  
1602-  
1603-  
1604-  
1605-  
1606-  
1607-  
1608-  
1609-  
1 6 1  0- 
1611-  
1612-  
1613-  
1614-  
1615-  
1616-  
1617-  
1618-  
1 6 1  9- 
1620-  
1621-  
1622-  
1623-  
1624-  
1625-  
1626-  
1627-  
1628-  
1629-  
1630-  
1631-  
1632-  
1633-  
1634- 
1635-  
1636-  
1637-  
1638-  
1639-  
1640-  
1641- 
1642-  
1643-  
1644-  
1645-  
1646-  
1647-  
16'48- 
1649-  
1650-  

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

E C H O  

7 .. 8 



CARD 
COUNT 
1701- 
1702- 
1703- 
1704- 
1705- 
1706- 
1707- 
1708- 
1709- 
1710- 
1711- 
1712- 
171  3- 
171 4- 
1715- 
1716-  
171  7- 
171 8- 
171 9- 
1720- 
1721- 
1722- 
1723- 
1724- 
1725- 
1726-  
1727- 
1728- 
1729- 
1730- 
1731- 
1732- 
1733- 
1734- 
1735- 
1736- 
1737- 
1738- 
1739- 
1740- 
1741- 
17U2- 
1743- 
1744- 
1745- 
1746- 
1747- 
1748- 
1749- 
1759- 
1751- 
1752- 
1753- 
1754- 
1755- 
1756- 
1757- 
1758- 
1759- 
1760-  
1761- 
1762- 
1763-  
1764- 
17657  
1766- 
1767- 
1768-  
1769- 
1770- 
1771- 
1772- 
1773- 
1774- 
1775- 
1776- 
1777- 
1778- 
1779- 
1780- 
1781- 
1782- 
1783- 
1784- 
1785- 
1786- 
1787- 
1788- 
1789- 
1790- 
1791- 
1792- 
1793- 
1794- 
1795- 
1796- 
1797- 
1798- 
1799- 
1800- 

S O R T E D  B U L K  D A T A  E C H O  



C A R D  
C O U N T  
1801-  
1802-  
1803-  
1804-  
1805-  
1806-  
1807-  
1808-  
1809-  
181  0- 
1811-  
1 8 1  2- 
1 8 1  3- 
1 8 1  U- 
1815-  

! ee: $1 
1 8 1  8- 
1819-  
1820-  
1821-  
1822-  
1823-  
1824-  
1825-  
1826-  
1827-  
1828-  
1829-  
1830-  
1831  - 
1832-  
1833-  
1834-  
1835-  
1836-  
1837-  
1838-  
1839-  
1840-  
1841-  
1  8 4  2- 
1843-  
1  844- 
1845-  
1846-  
1847-  
1848-  
1849-  
1850: 
1851-  
1852-  
1853-  
1854-  
1855-  
1856-  
1857-  
1858-  
1859-  
1860-  
1861-  
1862-  
1863-  
1864-  
1865-  
1866-  ' 
1867-  
1868-  
1869-  
1870-  
1871-  
1872-  
1873-  
1874-  
1875-  
1876-  
1877-  
1878-  
1879-  
1880-  
1881-  
1882- 
1883-  
1884-  
1885-  
1886-  
1887-  
1880-  
1889-  
1890-  
1891-  
1892-  
1893-  
1894-  
1895-  
1896-  
1897-  
1898-  
1899-  
1900-  

1  .. 2 
; R I D  7 9 3  
G R I D  7 9 4  
G R I D  7 9 5  
G R I D  7 9 6  
G R I D  . 7 9 7  
G R I D  7 9 8  
G R I D  7 9 9  
G R I D  800  
G R I D  801  
G R I D  8 0 2  
G R I D  003  
G RI D  8 0 4  
G R I D  805  
G R I D  8 0 6  
G R I D  807  
G R L D  8 0 8  
G R I D  8 0 9  
G R I D  810  
G R I D  8 1 1  
G R I D  8 1 2  
G R I D  8 1 3  
G R I D  814  
G R I D  815  
G R I D  8 1 6  
G R I D  8 1 7  
G R I D  8 1 8  
G R I D  8 1 9  
G R I D  8 2 0  
G R I D  821  
G R I D  8 2 2  
G R I D  8 2 3  
G R I D  824  
G R I D  8 2 5  
G R I D  8 2 6  
G R I D  8 2 7  
G R I D  828  
G R I D  8 2 9  
G R I D  8 3 0  
G R I D  831  
G R I D  8 3 2  
G R I D  8 3 3  
G R I D  834  
G R I D  8 3 5  
G R I D  836  
G R I D  837  
G R I D  8 3 8  
G R I D  839  
G R I D  840  
G R I D  8'41 
G R I D  . 8'42 
G R I D  843  
G R I D  844  
G R I D  845  
G R I D  846  
G R I D  847  
G R I D  848 
G R I D  849  
G R I D  8 5 0  
G R I D  851  
G R I D  8 5 2  
G R I D  853  
G R I D  854  
G R I D  855  
G R I D  8 5 6  
G R I D  857  
G R I D  8 5 8  
G R I D  859  
G R I D  8 6 0  
G R I D  861  
G R I D  8 6 2  
G R I D  863  
G R I D  864  
G R I D  865  
G R I D  8 6 6  
G R I D  867  
G R I D  868  
G R I D  869  
G R I D  8 7 0  
G R I D  8 7 1  
G R I D  8 7 2  
G R I D  8 7 3  
G R I D  874  
G R I D  875  
G R I D  8 7 6  
G R I D  877  
G R I D  8 7 8  
G R I D  8 7 9  
G R I D  8 8 0  
G R I D  881  
G R I D  8 8 2  
G R I D  , 883  
G R I D  884  
G R I D  8 8 5  
G R I D  8 8 6  
G R I D  8 8 7  
G R I D  8 8 8  
G R I D  889  
G R I D  890  
G R I D  891  
G R I D  8 9 2  



C A R D  
C O U N T  
1901-  
1 9 0 2 -  

I;!:: 
1905-  
1906-  
1907-  
1908-  
1909-  
1 9 1  0- 
1911-  

199: 3- 
1914-  
1915-  
1916-  
1917-  
1918-  
191  9- 
1920-  
1921-  
1922-  
1923-  
192U- 
1925-  
1926-  
1927-  
1928-  
1929-  
1930-  
1931-  
1932-  
1933-  
1934-  
1935-  
1936-  
1937-  
1938-  
1939-  
1940-  
1941-  
1942-  
1943-  
1944-  
1945-  
1946-  
1947-  
1948-  
1949-  
1950-  
1951- 
1952-  
1953-  
1951)- 
1955-  
1956-  
1957-  
1958-  
1959-  
1960-  
1961-  
1962-  
1963-  
1964-  
1965-  
1966-  
1967-  
1968-  
1969-  
1970-  
1971-  
1972-  
1973-  
1974-  
1975-  
1976-  
1977-  
1978-  
1979-  
1980-  
1981-  
1982-  
1983-  
1984-  
1985-  
1986-  
1987-  
1988-  
1989-  
1990-  
1991-  
1992-  
1993-  
1994-  
1995-  
1996-  
1997-  
1998-  
1999-  
2000- 

1 
; R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  

R T E D  B U L  



C A R D  
I C O U N T  

2001- 
2002- 
2003- 
2004- 
2005- 
2006-  
2007- 
2008- 
2009-  
201 0- 
201  1- 
201 2- 
201 3- 
201 4- 
201  5- 
201 6- 
201 7- 
201 8- 
201 9- 
2020- 
2021- 
2022-  
2023- 
2024-  
2025- 
2026- 
2027- 
2028- 
2029- 
2030-  
2031 - 
2032- 
2033-  
2034- 
2035- 
2036-  
2037- 
2038- 
2039- 
2040-  
2041 - 
2042- 
2043-  
2044- 
2045- 
2046- 
2047- 
2048- 
2049-  
2050- 
2051-  
2052- 
2053-  
2054- 
2055- 
2056-  
2057- 
2058- 
2059- 
2060- 
2061-  
2062-  
2063-  
2064- 
2065- 
2066- 
2067- 
2068-  
2069- 
2070- 
2071 - 
2072- 
2073-  
2074- 
2075- 
2076-  
2077- 
2078-  
2079- 
2080- 
2081-  
2082- 
2083- 
2084-  
2085- 
2086- 
2087- 
2088- 
2089- 
2090-  
2091- 
2092- 
2093- 
2094- 
2095-  
2096-  
2097- 
2098- 
2099- 
21 00- 

; R I D 1  - 5 9 3  
G R I D  9 9 4  
G R I D  9 9 5  
G R I D  9 9 6  
G R I D  9 9 7  
G R I D  9 9 8  
G R I D  9 9 9  
G R I D  1 0 0 0  
G R I D  1 0 0 1  
G R I D  1 0 0 2  
G R I D  1 0 0 3  
G R I D  1 0 0 4  
G R I D  1 0 0 5  
G R I D  1 0 0 6  
G R I D  1 0 0 7  
G R I D  1 0 0 8  
G R I D  1 0 0 9  
G R I D  1 0 1 0  
G R I D  1 0 1 1  
G R I D  1 0 1 2  
G R I D  1 0 1 3  
G R I D  1 0 1 4  
G R I D  1 0 1 5  
G R I D  1 0 1 6  
G R I D  1 0 1 7  
G R I D  1 0 1 8  
G R I D  1 0 1 9  
G R I D  1 0 2 0  
G R I D  1021  
G R I D  1 0 2 2  
G R I D  1 0 2 3  
G R I D  1 0 2 4  
G B I D  1 0 2 5  
G R I D  1 0 2 6  
G R I D  1 0 2 7  
G R I D  1 0 2 8  
G R I D  1 0 2 9  
G R I D  1 0 3 0  
G R I D  1031  
G R I D  1 0 3 2  
G R I D  1 0 3 3  
G R I D  1 0 3 4  
G R I D  1 0 3 5  
G R I D  1 0 3 6  
G R I D  1 0 3 7  
G R I D  1 0 3 8  
G R I D  1 0 3 9  
G R I D  1 0 4 0  
G R I D  1 0 4 1  
G R I D  1 0 4 2  
G R I D  1 0 4 3  
G R I D  10.44 
G R I D  1 0 4 5  
G R I D  1 0 4 6  
G R I D  1 0 4 7  
G R I D  1 0 4 8  
G R I D  1 0 4 9  
G R I D  1 0 5 0  
G R I D  1 0 5 1  
G R I D  1 0 5 2  
G R I D  1 0 5 3  
G R I D  1 0 5 4  
G R I D  1 0 5 5  
G R I D  1 0 5 6  
G R I D  1 0 5 7  
G R I D  1 0 5 8  
G R I D  1 0 5 9  
G B I D  1 0 6 0  
G R I D  1 0 6 1  
G R I D  1 0 6 2  
G R I D  1 0 6 3  
G R I D  1 0 6 4  
G R I D  1 0 6 5  
G R I O  1 0 6 6  
G R I D  1 0 6 7  
G R I D  1 0 6 8  
G R I O  1 0 6 9  
G R I D  1 0 7 0  
G R I D  1 0 7 1  
G R I D  1 0 7 2  
G R I D  1 0 7 3  
G R I D  1 0 7 4  
G R I D  1 0 7 5  
G R I D  1 0 7 6  
G R I D  1 0 7 7  
G R I D  1 0 7 8  
G R I D  1 0 7 9  
G R I D  1 0 8 0  
G R I D  1 0 8 1  
G R I D  1 0 8 2  
G R I D  1 0 8 3  
G R I D  ; 1 0 8 4  
G R I D  1 0 8 5  
G R I D  1 0 8 6  
G R I D  1 0 9 7  
G R I D  1 0 8 8  
t l h T 1  29 
H A T 1  4 9  
P B A R  1 9  
P S O L I D  9 
E N D D A T A  

S O R T E  D B O L  K D A T A  E C  

T O T A L  
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