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ABSTRACT 

This report has been prepared as a userls guide for the computer 

program, INRESB-3D, for analyzing elastic and inelastic building 

systems subjected to the simultaneous input of static loads and multi

component earthquake motions, which can be applied in any direction 

of the structural plane. 

The building systems may have elevator cores, floor diaphragms, 

and shear walls of the reinforced concrete, as well as steel beams, 

columns, and bracings. The stiffness matrices are derived from the 

Ramberg-Osgood hysteresis for steel and Takeda1s model for concrete. 

The geometric matrix is formulated for large deflections by con

sidering the second-order effect on the bending moments. The inter

acting forces on the yielding surfaces of the members are jncluded. 

The computer program has been comprehensively developed for 

achieving efficiency in both computation and data preparation. 

The output solutions include the static results of member forces 

and nodal displacements as well as the dynamic results of members 

forces, nodal displacements, Juctility factors, excursion ratios, 

seismic input energies, dissipated energies, and the options of 

plotting some of the dynamic results. 

The main features of the report include tile program list, a 

description of the program, instructions for data preparation, and 

a guide to modify the program I s capac ity. 
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I. INTRODUCTION 

This publication is the second report of a research project 

sponsored by the National Science Foundation under Grant No. NSF 

* ENV 7518372 A01. The first report contains a description of the 

detailed investigation, which involves structural models. mathe-

matical formulations. numerical procedures. and the response 

behavior of various types of elastic and inelastic building 

systems. This report is mainly a user's guide for the computer 

program. INRESB-3D (llielastic Analysis of REinforced Concrete 

and iteel ~uilding Systems for l-Qimensional Ground Motions), 

which is a part of the total project. Thus. the second report 

contains only four major topics that are included in Chapters II 

through V. Chapter II contains a brief description of the computer 

program, provides steps for the solution of problems and explains 

individual subroutines. Chapter III contains the program list 

and instructions for preparing the input data. Chapter IV includes 

two typical structural examples. sample printouts of the input 

and output data, and an interpretation of the output. Chapter V 

shows the program's capacity by describing the variables in the 

fixed commons and dimensions for \"hi ch the necessary procedures 

of changing the program's capacity are discussed. 

* Investigation of the Effect of 3-D Parametric Earthquake Notions 
on Stability of Elastic and Inelastic Building Systems. by Franklin Y. 
Cheng and Prasert Kitipitayangkul, August, 1979. Civil Engineering, 
University of ~1issouri-Rolla. Final Report No.1 prepared for the 
National Science Foundation. 
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II. DESCRIPTION OF INRESB-3D COMPUTER PROGRAM 

A. NUMERICAL PROCEDURES 

The INRESB-3D program, which is composed of a main program 

and 22 subroutines, is capable of analyzing building systems subject 

to static loads, multicomponent seismic excitations, or a combined 

action of static load and earthquake motions. The horizontal earth

quake components can be applied in any direction of the structural 

phase. The static loads can be two independent lateral forces and 

four independent vertical forces for which the analytical results 

can be expressed in a number of combinations. When the static 

load is considered in the seismic response, the static displacements 

and internal forces of the last combined results are used as the 

initial condition for the dynamic analysis. The numerical procedures 

are explained in the sequence of seven major steps outlined in 

Fig. 1. The pertinent subroutines used in each step are shown in 

the diagrams of Fig. 2. 

Step l--Read and Write Input Data. The MAIN program reads in 

the type of structural analyses and structural information in accord

ance with input Codes I and II in Chapter III. The rest of the data 

are read in by using the subroutine INFORM. All the input data are 

printed out for a double check of their correctness. Because the 

subroutine INFORM can generate the columns having the same structural 

properties and the beams having the same properties and vertical 

loads, the subroutine GENERA is called from INFORM to print the 

generated information. 
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STEP 1 

STEP 2 

STEP 3 

STEP 4 

STEP 5 

STEP 6 [ 

STEP 7 

READ AND v!RITE DATA 

CLEAR ARRAYS AND 
INITIALIZE DATA 

FORM GEOMETRIC STIFFNESS 

FORM STRUCTURAL STIFFNESS 

SOLVE 
STATIC OR DYNAMIC DISP. 

SOLVE 
INTERNAL FORCES 

FIND TOTAL FORCES, ENERGIES 
DUCTILITIES AND EXCURSIONS 

YES 

Fig. 1. Flow Chart of INRESB-3D Program 

3 



ST
EP

 
1 

II
N

F
O

R
M

H
}

O
O

A
] 

ST
EP

 
2 

(I
N

m
A

L
J 

ST
EP

 
3 

ST
EP

 
4 

4 

(a
) 

P
ar

ti
al

 
D

ia
gr

am
 o

f 
F

ig
. 

2 

F
ig

. 
2.

 
D

et
ai

le
d 

D
ia

gr
am

s 
fo

r 
F

ig
. 

1 

I 
~~

..
..

 
I 

--I
FL

O
ST

F 
4 

. 
I 5 

~
 



ST
EP

 
5 IG

L
O

C
O

R
H

 
GA

US
S 

I 
.. IR

EF
D

SP
 I 

ST
A

TI
C

 

IG
LO

CO
R 

H
LA

C
l 

or
 L

A
c
L

H
R

E
fP

S
fl

 

DY
NA

M
IC

 

ST
EP

 
6 [fo

R-
CE

SH
 R

EF
RO

T 
I 

ST
EP

 
7 

(b
) 

P
ar

ti
al

 
D

ia
gr

am
 o

f 
F

ig
. 

2 

2 3 4 

F
ig

. 
2 

D
et

ai
le

d 
D

ia
gr

am
 f

or
 F

ig
. 

1 
(C

on
tin

ue
d)

 

1.
1 

1.
2 

SH
R\
~L
 1

 

U"
1 



Step 2--Clear Arrays and Initializing Input Data. Because 

the program can solve as many of the problems as the user desires 

for each input service, all the numerical arrays must be clear 

before each of the problems is processed. For shear walls and 

shear panels, the rule numbers and the associated stiffnesses have 

to be determined on the basis of the past response results, thus 

the initial information for yield moments and their corresponding 

slopes must be provided so that the first half-cycle can be ana

lyzed. Detailed steps can be found in the description of the sub

routi ne I NI TIAL. 

Step 3--Form Geometric Stiffness. The geometric stiffness is 

a result of both the dead loads and the inertial forces associated 

with the vertical ground accelerations acting on vertical members. 

If the vertical ground motion is not included in the analysis, then 

the geometric stiffness is constant. For computational efficiency, 

the geometric stiffness is formulated only once in terms of the 

lumped masses acting on the vertical members. The actual geometric 

stiffness is a product of the original matrix and the coefficient 

of gravity acceleration plus the vertical ground acceleration for 

each time-step. 

The detailed procedures for formulating a typical floor are 

sketched in Step 3 of Fig. 2. The formulation starts at the roof 

of the structure and then progresses floor-by-floor to ground level. 

For any floor level, the stiffnesses of the columns and shear-walls 

are determined by using the subroutines COLUMN and REFCOR. These 

stiffnesses are then added to the floor stiffness in accordance 

with the subroutine FLOSTF. After the floor sitffness, which is 
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contributed to by the columns and shear walls, is established, the 

subroutines, PANEL, REFCOR, and FLOSTF, are called for the panel 

stiffnesses. The final floor stiffness is added to the system's 

geometric matrix by using the subroutine ELIMIN. The procedures 

are repeated for the next lower floor level until the ground level 

is reached. 

Step 4--Form Structural Stiffness. The formulation of struc

tural stiffness depends on the loading stages and can be classified 

as initial stiffness and modified stiffness. At the beginning, 

the initial stiffness includes the effect of static response, if 

any, of axial forces and bending moments. The stiffness is then 

checked for each time-step, if it is necessary to be modified for 

any of the following conditions: 1) Whether the hysteresis loop 

of a steel member changes from skeleton to branch, from branch to 

branch (opposite direction), or from branch to skeleton. The force 

and deformation at the point, when the change occurs, are used in 

formulating the modified stiffness for which the origin corres

ponds to that point. 2) Whether any shear wall or shear panel 

has inelastic stiffness changes. When a new rule number is used, 

the stiffness must be modified accordingly. 3) Whether the differ

ence between the previous stiffness and the current stiffness ·of 

Ramberg-Osgood material is greater than the tolerance limit. The 

tolerance is an input datum, which is used so that one does not 

need to change the stiffness for every time-step. 

The numerical procedures, which are composed of five parts, 

are illustrated in Fig. 2. Parts 1 through 4 correspond to the 

formulation of the member stiffnesses of the columns, beams, 
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shear walls, shear panels, and diagonal bracings. These are then 

added to the floor stiffness. In part 5, the rotational degrees 

of freedom at the joints are eliminated by using the subroutine 

ELIMIN. For steel elements, the subroutine INTRCT is used to 

find the reduced plastic capacities, which are then used in the 

subroutine INECOF to form the stiffness coefficients. The stiff

ness coefficients of concrete elements are formed by using the 

subrouti ne SHRvJL 1. The s ti ffness coeffi ci ents are then expressed 

in the reference coordinates used in the subroutine REFCOR. Before 

part 5 is executed, the subroutine FLOSTF is used to add the stiff

nesses of the individual members to the floor stiffness. The 

structural stiffness is determined after the ground floor stiff

ness is obtained. 

Step 5--Solution for Static or Dynamic Displacements. The 

problem of static displacements is solved only once at the beginning. 

For this, the subroutine GLOCOR is used to transform the geometric 

and the structural stiffnesses from reference coordinates to global 

coordinates. The independent static lateral forces and vertical 

nodal loads are added in static loading arrays. Then by applying 

the Gaussian elimination in the subroutine GAUSS, the static loads 

can be used to find the global displacements. The REFDSP subroutine 

is then employed to transform the global displacements back to the 

reference coordinates. 

For the dynamic case, the displacements are repeatedly calcu

lated in accordance with the number of incremental time-steps as 

well as with the number of changing hysteresis curves. There are 

two optional methods of finding the displacements. These are the 
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step-by-step integration method and the improved step-by-step inte

gration method, which are represented by the subroutines LACl and 

LAC2 respectively. 

Step 6--Solution for Internal Forces. The static internal 

forces are solved only once at the beginning of each problem. The 

internal deformations and their associated forces are obtained by 

using backward substitution from the base of the structure. The 

combinations of static response are performed after the forces 

corresponding to all independent forces are found. The last com

bined static results are used as the initial conditions for dynamic 

response analysis. 

The incremental dynamic forces are obtained in the same manner 

as in the static case. Before adding the incremental forces to the 

previous results, one should determine if there is any interchange 

between the hysteresis curves. If there is any interchange between 

the skeleton curve and branch curve, the internal deformations and 

forces have to be recalculated on the basis of the new stiffness 

coefficients for which steps 4, 5, and 6 must be repeated. The 

addition of the resulting forces is performed in step 7 in which 

the correction of the internal forces of reinforced concrete members 

is also made. 

Step 7--Total Forces, Energies, Ductilities, Excursions, and 

Printout of Results. The results of static response are printed 

out in this step. The energies, ductilities, and excursions of 

all the members are calculated, and the incremental dynamic forces 

of the steel members are added to the results at the end of the 

previous time-step. For reinforced concrete members, the rule 
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numbers are checked at the end of each time-step. If there is no 

change in the rule numbers, the incremental forces are added to the 

previous forces. If there is any change in the rule numbers during 

loading, unloading, and load reversal, a new spring stiffness has to 

be formed for the next step. For the loading case having the moment, 

~1T' greater than the yield moment, ~.1y' the correct moment, rvlac ' is 

set equal to the yield moment, M , plus the fraction of the new 
y 

incremental moment as (1-f)6Mn. The new incremental moment, 6Mn, 

is obtained from the new spring associated with the new rule number. 

The fraction, f, is (MT-My)/6M in which 6M is the incremental 

moment in the last time-step for MT" This correction technique is 

also applied to the load reversal for which the moment should ideally 

approach zero; then the new rule begins. The correction of over-

shooting yields an unbalanced shear, (t1T-Mac )/L, which should be 

combi ned with the dynami c load in subrouti ne LACl or LAC2 for the 

next time-step of the analysis. The unbalanced shear induces moments, 

which should also be included in the load matrix. 

The difference between the current steel stiffness and the 

previous stiffness should be compared with a tolerance. If the 

difference is within the limit, steps 5, 6, and 7 are repeated 

for the next time-step, otherwise step 4 is executed. 

All the response results at certain time intervals should 

be printed according to the input instructions. The information 

for plotting is kept on the disc. The maximum forces and displace

ments for each problem are then printed out at the end of each 

probl em. 

10 



B. DESCRIPTION OF SUBROUTINES 

The subroutines are depicted in the order in which they first 

appear in the seven steps shown in Figs. 1 and 2. Thus, some rela

tions can be seen between the previous section on numerical proce

dures and this section on subroutines. 

1. Subroutine INFORM. This subroutine is called from the 

MAIN program to read in all input data except for input codes I and 

II, which are in the MAIN program. The input information is printed 

out to check its correctness. The subroutine GENERA is called to 

generate the beam location, the column location, and the beam loads 

for the common members. 

2. Subroutine GENERA. This subroutine is called from the 

subroutine INFORM to generate the beams and columns for those ele

ments having the same properties in each group. 

3. Subroutine INITIAL. This subroutine is called from the 

MAIN program to clear arrays and to initialize data. The arrays 

include all the member forces, structural displacements, and stiff

ness coefficients. The initialized data consist of the primary 

slopes of the inelastic springs, yield moments and rotation, and 

the rule numbers for the reinforced concrete elements. 

4. Subroutine FORM. This subroutine is called from the MAIN 

program to formulate the geometric stiffness and the structural 

stiffness for which the details are given in steps 3 and 4 of the 

previous section. 

5. Subroutine COLUMN. The subroutine FORM calls for COLUMN 

to form the geometric stiffnesses and the structural stiffnesses 

11 



of the steel columns and shear walls for which the subroutine REFCOR 

is used. 

6. Subroutine BEAM. The subroutine FORM calls for the sub

routine BEAM, which then calls for REFCOR to form the structural 

stiffness in reference coordinates. 

7. Subroutine PANEL. This subroutine, which is similar to 

the subroutine COLU~1NS, is used to form the geometric and structural 

stiffnesses for the panels. 

8. Subroutine BRAC. As in other subroutines for the member 

elements, this subroutine is used to form the structural stiff

nesses of the bracing members in reference coordinates. 

9. Subroutine REFCOR. This subroutine is called from the 

subroutines COLUMN, BEAM, PANEL, and BRAC to transform the matrices 

relating the member-end deformations to the deformations at the 

center of rigid lone, if any. The matrices are then transferred 

to the reference coordinates. 

10. Subroutine FLOSTF. This subroutine is called from the 

subroutine FORM to set the member stiffnesses and the fixed-end 

forces of the beams in proper arrays for a typical floor of a 

system. The specific arrays are assigned for certain stiffness 

elements, which depend on the degrees of freedom associated with 

the elements that are to be eliminated or saved. 

11. Subroutine ELIMIN. This subroutine is called from the 

subroutine FORM after the subroutine FLOSTF is executed. The stiff

nesses associated with the degrees of freedom to be saved are added 

to the structural stiffness, and then the Gaussian elimination is 

begun. The effects of elimination, or the so-called sway effects, 

12 



on the static vertical load are computed. The elimination is 

applied only for the structural stiffness, not the geometric 

stiffness. 

12. Subroutine GLOCOR. This subroutine is called from the 

MAIN program to transform the geometric stiffness and structural 

stiffness from the reference coordinates to the global coordinates 

at the mass center. The transformation for a typical floor includes 

the lateral and rotational floor stiffnesses and their coupling as well 

as the sway effects. The subroutine GAUSS is called to solve for the 

static displacements of six possible independent displacements, such 

as two sets of lateral forces and four sets of vertical loads. 

13. Subroutine GAUSS. This subroutine is called from the 

subroutine GLOCOR to compute the static displacements for which 

the forward elimination and backward substitution are used. 

14. Subroutine LAC1. This subroutine is called from the 

MAIN program to calculate the incremental ground displacements and 

the incremental structural response. Energies due to the second

order effect and damping are computed in this subroutine. This 

is an optional subroutine based on the step-by-step method of the 

linear acceleration method. 

15. Subroutine LAC2. This subroutine is similar to LACl and 

is used as an optional subroutine based on the improved step-by

step method. 

16. Subroutine REFDSP. This subroutine is called from the 

MAIN program to transform in a floor-bY-floor process the lateral 

and rotational displacements from global coordinates to reference 

coordiantes. 

13 



17. Subroutine FORCES. This subroutine is called from the 

MAIN program 1) to compute the internal forces of members for static 

and dynamic cases, 2) to determine the paths of force-deformation 

in the steel members depending on whether a skeleton curve or a 

branch is used, and 3) to combine the static responses according to 

the loading cases in the input data. 

In calculating the internal forces, the rotations of the mem

bers in reference coordinates can be computed floor by floor by 

using the fix-supported conditions and the known vertical and lateral 

displacements. The local deformations and the internal forces are 

then found at the same time by starting on the first floor. 

The loading and the load reversal of the steel members are 

examined by using the following two checks at every time-step: 

1) The previous and current signs of the internal forces for each 

member are compared. If the signs are the same, it signifies that 

the forces stay on the same path; the incremental forces can be 

added to the previous results. Otherwise, the forces obtained 

at this time step are recorded as previous forces and then used 

in reformulating the stiffness for the new forces. The sign of 

the new forces is checked with that of the forces just recorded. 

If the sign is the same, the incremental forces have to be added 

to the previous forces. Otherwise, the stiffness has to be reformu

lated and the sign rechecked. 2) The reverse loading on the branch 

curve is checked whether the total force on the branch curve at a 

given time-step is greater than the maximum force recorded earlder 

on the skeleton curve. If it is greater than the maximum force, 

14 



then a new stiffness must be reformulated on the basis of the skele

ton curve from which the force is obtained for that time-step. 

18. Subroutine REFROT. This subroutine is called from the 

subroutine FORCES to compute the local static and dynamic displace

ments of members. Member forces for different static loading com

binations are computed and then printed out. 

19. Subroutine RESULT. This subroutine is called from the 

~1AIN program for the following purposes: 1) to find the total 

forces of the steel members, 2) to compute the energies, ductilities, 

and excursions, 3) to compute the inelastic spring stiffness and 

the total forces of the reinforced concrete members, 4) to compute 

the percentage of the difference between the stiffness at the pre

vious time-step and the current stiffness and then to compare the 

percentage with the tolerance, 5) to search for maximum forces and 

maximum displacements, 6) to print out energies, member forces, 

lateral and rotational displacements, velocities, and accelera

tions, 7) to print out ductilities and excursions, 8) to write the 

data on the disc for plotting, and 9) to print out the maximum 

forces of the individual members and the maximum displacements of 

the structure. 

This subroutine is called only if the incremental forces of 

the steel members can be added to the previous forces. That is, 

the checks in the subroutine FORCES have been passed. 

The calculations for the internal forces of the reinforced 

concrete members have already been discussed in step 7 of the numeri

cal procedures. 
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20. Subroutine INECOF. This subroutine is called from the 

subroutines FORM and RESULT to formulate the stiffness coefficients 

of the steel members in local coordinates. This subroutine is 

called four times for 1) the coefficient parameters (Eq. 3.26 in 

Ref. 1) at end-i, 2) the coefficient parameters (Eq. 3.26 in Ref. 1) 

at end-j and the flexural stiffness at both ends, 3) the axial 

stiffness, and 4) the torsional stiffness. 

21. Subroutine INTRCT. This subroutine is called from the 

subroutines FORM and RESULT to find the reduced plastic moment 

capacities in the major and minor axes of the steel members. 

22. Subroutine SHRWL1. This subroutine is called from the 

subroutines FORM and RESULT to formulate the stiffness of the con

crete members. The flexibility coefficients of the elastic member 

elements are first added to the flexibility coefficients of inelastic 

springs from which the inverse becomes the stiffness coefficients 

of the member. 
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III. DESCRIPTION OF INPUT DATA AND FORTRAN IV LISTING OF THE PROGRAM 

A. CONTENTS OF THE INPUT INSTRUCTIONS 

The input instructions include the following 27 input codes which 

are outlined in this section. The next section contains the specific 

requirements for preparing the input data for each code. 

I. TYPE OF ANALYSIS 

II. STRUCTURAL INFOR~~ATION 

III. STORY DATA AND STATIC LATERAL LOADS 

IV. STATIC VERTICAL LOADS AT NODAL POINTS 

V. EARTHQUAKE ACCELERATION INPUT AND PRINTOUT 

VI. DIRECTION OF EARTHQUAKE ACCELERATION INPUT 

VII. EARTHQUAKE ACCELERATION INTERVAL 

VIII. EARTHQUAKE ACCELERATIONS IN X-DIRECTION 

IX. EARTHQUAKE ACCELERATIONS IN Y-DIRECTION 

X. EARTHQUAKE ACCELERATIONS IN Z-DIRECTION 

XI. LUMPED MASSES AT NODAL POINTS 

XII. VERTICAL COLUMN LINE COORDINATES 

XIII. COLUMN PROPERTIES 

a. Steel Column Properties Group 

b. Concrete Element Properties Group 

XIV. YIELDING ~m~ENTS OF CONCRETE ELEMENTS 

XV. BEAM PROPERTIES 

XVI. FIXED-END BEAM LOADS 

XVII. BEAM IDENTIFICATION 

XVIII. COLUMN IDENTIFICATION 

XIX. PANEL ELEMENT IDENTIFICATION 
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XX. BRACING ELEMENT IDENTIFICATION 

XXI. INTEGRATION INFORMATION 

XXII. ANGLE OF COLUMN AXIS 

XXII I. GENERAL CONTROL INFORMATION 

XXIV. STATIC LOAD COMBINATION 

XXV. CONTROL OF PRINTING RESULTS 

XXVI. CONTROL OF PLOTTING RESULTS 

XXVI I. CONTROL OF NUMBER OF PROBLE~lS 

B. INSTRUCTIONS FOR INPUT DATA 

The detailed instructions for each of the 27 input codes are as 

follows: 

1. TYPE OF ANALYSIS (I5) 

Col umns 

1-5 

Entry 

Eq. 1; Static analysis only. 

Eq. 2; Static analysis plus dynamic analysis. The result 

of the static analysis will be the initial infor

mation for the dynamic analysis. For dynamic 

analysis only, input the code equal to 2 and the 

zero static load indicated in Codes III and IV. 

II. STRUCTURAL INFORMATION (815, lOA4) 

1-5 Number of stories in the structure (not including the 

ground level). 

6-10 Number of vertical column lines in the structure. 

11-15 Number of bays in the structure. 

16-20 Number of seats of different column properties. 

21-25 Number of sets of different beam properties. 
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Col umns 

26-30 

31-35 

Entry 

Number of sets of different fixed-end moments and shears 

occasioned by vertical loads acting on the beams. 

Number of infill shear panels in the structure. 

36-40 Number of bracing elements in the structure. 

41-80 Structure identification information to be printed with 

the output. 

III. STORV DATA AND STATIC LATERAL LOAD (A5, 5X, 7FlO.0/8F10.0) 

Prepare two cards for each level from top to base of the structure. 

1-5 Identification level to be used. 

6-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

Blank. 

Story hei ght. 

Translation mass. 

Rotational mass moment of inertia about vertical axis 

through the mass center of the floor. 

X-distance from reference point to mass center. 

V-direction from reference point to mass center. 

External story stiffness in X-direction. 

External story stiffness in V-direction. 

Static lateral load case A in X-direction. 

Static lateral load case A in V-direction. 

X-distance from reference point to the static lateral 

load case A. 

V-distance from reference point to the static lateral 

load case A. 

Static lateral load case B in X-direction. 

Static lateral load case B in V-direction. 
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Columns 

61-70 

Entry 

X-distance from reference point to the static lateral 

load case B. 

71-80 V-distance from reference point to the static lateral 

load case B. 

IV. STATIC VERTICAL LOAD AT NODAL POINT (8F10.0) 

Total number of cards to be supplied at this stage must be equal 

to the number of stories in the structure times the number of the 

vertical column lines in the structure and divided by 8. For a struc

ture having M columns and N levels, the input data cards should be 

arranged as follows: 

Columns Entry 

1-10 

11-20 

Static vertical load at column line 1 level N (top floor). 

Static vertical load at column line 2 level N. 

Static vertical load at column line. level N. 

Static vertical load at column line M level N. 

Static vertical load at column line 1 level N-1. 

Static vertical load at column line 2 level N-l. 

Static vertical load at column line. level N-l. 

Static vertical load at column line M level N-1. 

Static vertical load at column line 1 level 

Static vertical load at column line 2 level 

Static vettica1 load at column line. level 

Static vertical load at column line M level 

Static vertical load at column line 1 level 1. 

Static vertical load at column line 2 level 1. 

Static vertical load at column line. level 1. 
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Co 1 umns Entry 

Static vertical load at column line M level 1. 

V. EARTHQUAKE ACCELERATION INPUT AND PRINTOUT (215) 

Omit input V, VI, VII, VIII, IX and X if the analysis type is 1 

in input Code 1. 

1-5 Total number of earthquake acceleration recores in onec 

direction. (Each direction has the same number of records.) 

6-10 Pri ntout earthquake accelerati on records code. 

Eq. 0; No earthquake acceleration records printout. 

Eq. 1; Earthquake acceleration records printout. 

VI. DIRECTION OF EARTHQUAKE ACCELERATION INPUT (315) 

1-5 Earthquake acceleration in X-direction. 

Eq. 0; No input earthquake acceleration in X-direction. 

Eq. 1; Input earthquake acceleration in X-direction. 

6-10 Earthquake acceleration in V-direction. 

11-15 

Eq. 0; No input earthquake acceleration in V-direction. 

Eq. 1; Input earthquake acceleration in V-direction. 

Earthquake accelerations in Z-direction. 

Eq. 0; No input earthquake acceleration in Z-direction. 

Eq. 1; Input earthquake acceleration in Z-direction. 

VII. EARTHQUAKE ACCELERATION INTERVAL (F10.0) 

The computer will generate the time interval for all the earth

quake acceleration records; the time interval for each direction of 

earthquake acceleration must be the same. 

21 
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VIII. EARTHQUAKE ACCELERATIONS IN X-DIRECTION (8F9.0) 

Columns Entry 

1-9 Earthquake acceleration record number 1. 

10-18 Earthquake acceleration record number 2. 

Earthquake acceleration record number 

Earthquake acceleration record number N. 

Note: 1. Omit this input if the earthquake in the X-direction is 

coded 0 in input Code VI. 

2. N = total number of earthquake acceleration records (see 

input Code V). 

3. Total number of cards to be supplied = NIB (integer number). 

IX. EARTHQUAKE ACCELERATION IN V-DIRECTION (BF9.0) 

1-9 Earthquake acceleration record number 1. 

10-18 Earthquake acceleration record number 2. 

Earthquake acceleration record number 

Earthquake acceleration record number N. 

Note: 1. Omit this input if earthquake in V-direction is coded 0 

in input Code VI. 

2. N = total number of earthquake acceleration records 

(see Code V). 

3. Total number of cards to be supplied = NIB (integer number). 

X. EARTHQUAKE ACCELERATION IN Z-DIRECTION (BF9.0) 

1-9 

10-18 

Earthquake acceleration record number 1. 

Earthquake acceleration record number 2. 

Earthquake acceleration record number 

Earthquake acceleration record number N. 
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Note:.l. Omit this input if earthquake in Z-direction is coded 0 

in Code VI. 

2. N = total number of earthquake acceleration records 

(see Code V). 

-3. Total number of cards to be supplied = NIB (integer number). 

XI. LU~1PED MASSES AT NODAL POINTS (8F10.O) 

Two data sets of lumped masses at the structural nodal points 

are read in. The first set is for the geometric stiffness formulation 

for which the lumped masses along each column line should be accumu

lated from the top of the structure to the first floor. The second 

set is for the mass matrix for which the lumped masses along each 

column line are based on the masses distributed on the individual 

floors. 

The input format for each set is the same as input Code IV. 

Thus the total number of cards to be supplied should be twice the 

total number of cards in input IV. 

XII. VERTICAL COLUMN LINE COORDINATES (15, 2F10.O) 

Col umns 

1-5 

6-15 

Entry 

Column line identification number. 

X-distance from reference point to the column line. 

16-25 V-distance from reference point to the column line. 

The total number of cards equal to the total number of vertical 

column lines in the structure (see input II). 

XIII. COLUMN PROPERTIES (15, F15.0, 2F10.O, 5F5.0, F15.0/7F10.O) 

The properties of steel columns (WF) and concrete elements can 

be read in by using two groups of identification (10). 
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a. Steel Column Properties Group. One column must be supplied 

for each group of different columns of the structure. 

Col umns 

1-5 

6-20 

21-30 

31-40 

41-45 

46-50 

51-55 

56-60 

61-65 

66-80 

1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

Entry 

Identification number (1-20) for this column property set. 

Modulus of elasticity. 

Axial area. 

Blank. 

Blank. 

Torsional inertia. 

Flexural inertia for bending in the major axis. 

Flexural inertia for bending in the minor axis. 

Rigid zone depth at the top of the column (for both axes). 

Rigid zone depth at the bottom of the column (for both 

axes). 

Depth (WF) of the cross section. 

Fl ange wi dth. 

Flange thickness. 

Web thi ckness. 

Plastic section modulus about major axis. 

Plastic section modulus about minor axis. 

Plastic torsional capacity. 

b. Concrete Element Properties Group. One member must be supplied 

for each group of different elements in a structure. 

1-5 

6-20 

21-30 

31-40 

Identification number (21-40) for this member property set. 

EIx - modulus of elasticity times major moment of inertia. 

EA - modulus of elasticity times cross sectional area. 

EI - modulus of elasticity times minor moment of inertia. 
y 
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Co 1 umns 

41-45 

46-50 

51-55 

56-60 

61-65 

66-80 

Entry 

KII - stiffness factor (For a prismatic member KII = 4; 

for a nonprismatic member~ input the appropriate 

coeffi ci ent. ) 

KJJ - stiffness factor (same as KII in col. 41-45). 

KIJ - stiffness factor (For a prismatic member KIJ = 2; 

for a nonprismatic member, input the appropriate 

coeffi ci ent. ) 

Strain hardening ratio for inelastic flexure at node I. 

This strain hardening ratio will apply directly to the 

hinge moment-rotation relationship, if the hinge stiff

ness at node I is given in column 66-80 of this card. 

Otherwise this ratio will apply to the overall column 

end moment-rotation relationship. 

Strain hardening ratio for inelastic flexure at node J. 

This ratio will have the same application as in column 

56-60. 

Hinge stiffness at node I. The computer will provide the 

hinge properties if hinge stiffness is not supplied 

(input 0). 

1-10 Hinge stiffness at node J. This propertye must be input, 

if hinge stiffness at node I is suppl ied. Otherwi se 

input o. 

11-20 Unloading stiffness parameter for end I. Input 0 for 

unloadi ng according to the simplified Takeda model. 

21-30 Unloading stiffness parameter for end J. Input 0 for 

unloading accordi ng to the simplified Takeda model. 
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Co 1 umns 

31-40 

41-50 

51-60 

Entry 

Loading parameter for end I. Input 0 for reloading accord

ing to the simplified Takeda model. 

Loading parameter for end J. Input 0 for reloading accord

ing to the simplified Takeda model. 

GJ-shear modulus of elasticity times torsional moment of 

inertia. 

61-70 Loading exponential parameter. 

Omit XIIIb, if no concrete elements are in the structure. 

XIV. YIELDING MOMENTS OF CONCRETE ELEMENTS (4F10.0) 

Omit this input if the structure does not have any concrete 

el ement. 

1-10 Positive yield moment at end I. 

11-20 Negative yield moment at end I. 

21-30 Positive yield moment at end J. 

31-40 Negative yield moment at end J. 

One card for each different concrete element property. The total 

number of cards input must be equal to the total numbers of concrete 

element properties. 

XV. BEAM PROPERTIES (15, F15.0, F5.0, 2F10.O, 7F5.0) 

One card must be supplied for each group of different beams in 

the structure. 

1-5 Identification number (1-5) for this beam property set. 

6-20 

21-25 

26-'35 

36-45 

Modulus of elasticity. 

Blank. 

Torsional inertia. 

Flexural inertia. 
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Col umns 

46-50 

51-55 

56-60 

61-65 

66-70 

71-75 

76-80 

Entry 

KII stiffness factor (For a prismatic member KII = 4; 

for a nonprismatic member, input the appropriate 

coefficient.) 

KJJ - stiffness factor (Same as KII in col. 46-50). 

KIJ - stiffness factor (For a prismatic member KIJ = 2; 

for nonprismatic member, input the appropriate coefficient.) 

Rigid zone at end I. 

Rigid zone at end J. 

Plastic section modulus. 

Plastic torsional capacity. 

XVI. FIXED~END BEAM LOADS (215, 5F10.0) 

One card must be supplied for each different type of vertical 

loads on the beams. Input fixed-end moments and shears for nonuniform 

vertical loads or for directly applied end-moments or shears. The 

computer wi 11 generate the fixed-end moments and shears for uniform 

load case. Omit this input, if number of sets of different fixed-

end moments equal 0 in column 26-30 of input Code II. 

1-5 Identification number for this vertical loading set. 

6-10 Input code. 

11-20 

21-30 

31-40 

41-50 

Eq. 0; Fixed-end forces are applied at the column faces. 

Eq. 1; Fixed-end forces are applied at the column 

centerl i nes. 

Fixed-end moment at node I. 

Fixed-end shear at node I. 

Fixed-end moment at node J. 

Fixed-end shear at node J. 
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Columns 

51-60 

Entry 

Uniform load, per unit length, acting downward yields 

fixed-end forces. 

XVII. BEAM IDENTIFICATION (815) 

One card per beam must be input from top to bottom and from bay 

to bay in the structure (unless the data generate option is used). 

1-5 Bay identification number for this beam. 

6-io 

11-15 

16-20 

21-25 

Column line number at end I. 

Column line number at end J. 

Beam property set identification number for this beam. 

Number of beams in the sequence below to be generated 

that have the same properties and vertical loading as 

this beam. 

26-30 Vertical loading set identification number for vertical 

load Case 1. 

31-35 Vertical loading set identification number for vertical 

load Case 2. 

36-40 Vertical loading set identification number for vertical 

load Case 3. 

XVIII. COLUMN IDENTIFICATION (415) 

One card per column must be input from top to bottom and the 

column line is used to define the minor axis of the cross section 

(unless the data generation option is used). 

1-5 Column line identification number for this column. 

6-10 Column property set identification number. 

11-15 Column line number defining direction of local weak axis 

(V-direction) of this column. 
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Columns 

16-20 

Entry 

Number of columns in sequence below to be generated that 

have the same properties as this column. 

XIX. PANEL ELEMENT IDENTIFICATION (3I5, F15.0, F10.0, 2F5.0, 2F15.0j 

4 F5 .0, F15. 0, F5. 0, 4 FlO. 0) 

Omit this input if no panel element is in the structure. 

Two cards per panel from top to bottom; no generation is allowed. 

1~5 Level identification number at the top of this panel. 

6-10 

11-15 

16-30 

31-40 

41-45 

46-50 

51-65 

66-80 

Column number at the P side of this panel. 

Column number at the Q side of this panel. 

EI-modulus of elasticity times moment of inertia. 

EA-modu1us of elasticity times cross sectional area. 

Strain hardening ratio for inelastic flexure at node I. 

See explanation in input XIIlb. 

Strain hardening ratio for inelastic flexure at node J. 

Hinge stiffness at node I. See explanation in input XIIIb. 

Hinge stiffness at node J. 

1-5 Unloading stiffness parameter for end I. See explanation 

in input XIIIb. 

6-10 Unloading stiffness parameter for end J. 

11-15 

16-20 

21-35 

36-40 

41-50 

Loading parameter for end I. See explanation in input 

XIIlb. 

Loading parameter for end J. 

GJ-shear modulus of elasticity times torsional moment of 

inertia. 

Loading exponential parameter. 

Positive yield moment at end I. 
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Col umns 

51-60 

61-70 

71-80 

Entry 

Negative yield moment at end I. 

Positive yield moment at end J. 

Negative yield moment at end J. 

XX. BRACING ELEMENT IDENTIFICATION (315, 2F10.0) 

Omit this input if no bracing element is in the structure. 

One card per brace in order; no generation is allowed. 

1-5 Floor level identification number at the top of this 

6-10 Column line number at the upper end of this brace. 

11-15 Column line number at the lower end of this brace. 

16-25 Modulus of elasticity. 

26-35 Cross-sectional area. 

XXI. INTEGRATION INFORt~ATION (I5, 6F10.0) 

brace. 

Omit this input if the type of analysis is coded 1 in input Code I. 

1-5 Total number of time steps to be calculated by the 

integration method. 

6-15 

16-25 

26-35 

36-45 

46-55 

56-65 

Time increment of the integration method. 

a-damping factor. 

S-damping factor. 

Load factor for earthquake acceleration in X-direction. 

Load factor for earthquake acceleration in V-direction. 

Load factor for earthquake acceleration in Z-direction. 

XXII. ANGLE OF COLUMN AXIS (10F8.0) 

The global ground displacements should be transferred to match 

the direction of the local shear forces at the base of each column 

line in order for one to calculate the input energy of the structure. 

Omit this card if type of analysis is coded 1 in input Code I. 
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Co 1 umns 

1-8 

Entry 

Angle from the local weak axis of column number 1 to the 

X-direction of earthquake input (counterclockwise positive). 

9-16 Angle from the local weak axis of column number 2 for the 

X-direction of earthquake input (counterclockwise positive). 

Angle from the local weak axis of column number M to the X-direc

tion of earthquake input (counterclockwise positive). 

NOTE 1: One of the reference coordinates must be coincided with the 

weak axis of each column. Rotate the column in counterclockwise direc

tion, if necessary, in order to make the weak axis parallel to the 

coordinate. 

NOTE 2: 

XXI II . 

1-5 

6-15 

16-25 

26-35 

36-45 

46-55 

The unit of the angle is in degrees. 

GENERAL CONTROL INFORtvlATIQ.N (I5, 6F10.O) 

Method of analysis. 

Eq. 1; Step-by-step method. 

Eq. 2; Improved step-by-step method. 

Constant a in Ramberg-Osgood stress-strain relationship. 

Constant r in Ramberg-Osgood stress-strain relationship. 

Yielding stress for a steel column. 

Buckling stress for a bracing element. 

Tolerance of percentage difference of the member stiffness 

to be used as a criterion of reformulating the tangential 

stiffness. 

56-65 Angle from the X-axis of the mass center to the X-axis of 

the reference coordinates in degrees (counterclockwise 

pos iti ve) . 

XXIV. STATIC LOAD COMBINATION (I5/(6F10.O)) 

Last static load combination is used as the initial information 

for the dynamic analysis. 

31 



Columns Entry 

1-5 Total number of load combination (first card). 

1-10 Mul ti pl i er for vertical load case 1 (second card) . 

11-20 Multipl ier for verti ca 1 load case 2. 

21-30 Multi p1 i er for verti ca 1 load case 3. 

31-40 Multiplier for lateral load case A. 

41-50 Multiplier for lateral load case B. 

51-60 Multiplier for vertical nodal load. 

Total number of second card must equal to the total number of 

load combinations indicated in first card. 

XXV. CONTROL OF PRINTING RESULTS (215) 

Omit this input if the type of analysis is coded 1 in input 

Code I. 

1-5 Number of time steps to have printouts for energies, 

forces, velocities, accelerations, and displacements. 

6-10 Number of time steps to have printouts for ductilities 

and excursions. 

XXVI. CONTROL OF PLOTTING RESULTS (1615) 

Omit this input if the type of analysis is coded 1 in input 

Code I. 

1-5 Number of time steps to have the information plotting. 

6-10 Floor level Nl for displacement plotting in X, Y and 

8 directions. 

11-15 Floor level N2 for displacement plotting in X, Y and 

8 directions. 

16-20 Floor level N3 for displacement plotting in X, Y and 

e directions. 
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Co 1 umns 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65 

66-70 

71-75 

75-80 

Entry 

Column line number Ml for displacement plotting 

Z direction at top level of the structure. 

Column line number M2 for displacement plotting 

Z direction at top level of the structure. 

Column line number M3 for displacement plotting 

Z di recti on at top level of the structure. 

Co 1 umn 1 i ne number M4 for displacement plotting 

Z di rection at top level of the structure. 

Column line number for M-8 plotting. 

Floor level for M-8 plotting. 

Column line number for M-8 plotting. 

Floor level for M-8 plotting. 

Column line number for M-8 plotting. 

Floor level for M-8 plotting. 

Column line number for M-e plotting. 

Floor level for M-e plotting. 

in 

in 

in 

in 

If no result is to be plotted, input the number of time steps 

in column 1-5 of this card higher than the total number of time 

steps in column 1-5 of input number XXI. 

XXVI I. CONTROL OF NUMBER OF PROBLEfvlS (I 5) 

1-5 Blank. No additional problem is to be executed. Other

wise repeat Codes I to XXVI for additional problems. 
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IV. SM1PLE INPUT DATA AND OUTPUT SOLUTIONS 

A. DESCRIPTION OF SAMPLE PROBLEMS 

Two sample structures are shown in Figs. 3 through 5. Example 1 

of Figs. 3 and 4 is composed of steel and reinforced concrete 

members and is subjected to two horizontal components of the El 

Centro 1940 earthquake. The N-S component is applied in the direc-

tion of 45° measured from the x-axis of the reference coordinates 

as shown in Fig. 4 in which the other x- and y-coordinates repre-

sent the positive major and minor axes of the member cross sections. 

The improved step-by-step integration method, which has a time 

interval of 0.01 sec., is used for the first five seconds of the 

earthquake data multiplied by a scale of five. The steel columns 

and beams are W8x17 and W8x40 respectively. The masses associated 

with the transverse movements in the x- and y-directions are 0.4076 

k-sec 2/in. (7,278.902 kg-s 2/m), at the top floor and 0.9059 k-sec 2/in. 

(16,177.536 kg-s 2/m) at the first floor. The masses at columns 1, 

2, 3, and 4 at the top floor for the vertical motions are fictitious. 

However, the other masses are distributed according to the locations 

of the columns. The torsional masses are 10,393.8 k-in.-sec2 

(119,748.654 kg-m-s 2) and 40,489.3 k-in.-sec2 (466,477.225 kg-m-s 2) 

for the top and the first floor respectively. Three sets of static 

loads are used. These are concentrated forces of 3 kips (13.344 kN) 

in the x- and y-directions at the mass centers of both floors, the 

vertical forces of 5 kips (22.24 kN) for each column at the top 

floor, 10 kips (44.48 kN) for each column at the first floor, and 

the uniform load of 0.02 k/ft. (0.2918 kN/m) on each beam. The 
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Fig. 4. Plane View of Example 1 
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results of these three independent loading cases are printed, and 

the combined results of the member forces and the nodal displace-

ments are considered in the dynamic analysis. 

The second example is shown in Fig. 5. The beams and columns 

are W8x40 and W8x17 respectively. The structure is subjected to 

the three components of the El Centro 1940 earthquake of which 

the first eight-second acceleration data with the scale of one 

were employed for the step-by-step integration and the time interval 

of 0.01 sec. The N-S component was applied in the direction of 30° 

counterclockwise from the x-axis of the reference coordinates. 

The translational and torsional masses are respectively equal to 

0.19 k-sec2/in. (3,393.015 k9-s 2/m) and 2,440.96 k-in.-sec2 

(28,122.300 kg-m-s 2) at the top floor, and 0.26 k-sec 2/in. 

(4.643.073 kg-s 2/m) and 3,254.62 k-in.-sec 2 (37,496.477 kg-m-s 2) 

at the first floor. Six independent static loading cases include 

two groups of laterals and four groups of verticals. These two 

different sets of concentrated lateral loads are respectively 

applied at the mass centers and the structural joints. The verti

cal loads have one group of concentrated loads acting on the columns 

and three groups of uniform loads on the beams. The concentrated 

forces can be found in Fig. 5, and the uniform loads, signified 

by w of the three groups, are respectively equal to 0.05 k/ft. 

(0.7295 kN/m), 0.1 k/ft. (1.459 kN/m), and 0.12 k/ft. (1.751 kN/m). 

The solutions of these six loading cases and the combined loading 

case are calculated and printed. The dynamic analysis, however, 

does not include the effect of the static loads. 

70 



In Sections B, and 0, one may find the complete input data 

for these two examples except for the earthquake acceleration data. 

The output prints include all the prints for input data--only 

two lines of each earthquake component are printed herein--static 

soclutions, and some typical dynamic results. The dynamic results 

given are associated with the last time step of the examples. 

The maximum forces and the displacements of the entire dynamic 

response are printed at the end of the output solutions of each 

example. 
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B. INPUT DATA OF EXAMPLE 1 

2 
2 10 II 3 3 

SECND 144. .4016 
3. 3. 420. 
F1P'5.l 1't<4. .Qo')a 
3. 3. 300. 
O. O. O. 
5. 5. 5. 
10. 10. 10. 

520 I 
I I 

0.01 
EAPTHQUA.Kf. ACCELEPATt ON INPUT 

EARTHQUAKE ACCELERATION INPUT 

.00l .001 .001 

.. 102 .051 .0)02 

.16423 .11894 .23188 

.051 .102 .051 

.06038 .0302 .1l323 
I O. O. 
2 O. 120 .. 
3 O. 300. 
4 O. 420. 
5 240. O. 
b 240. 210. 
7 240. 420. 
8 600. O. 
<;I 600. 210. 

10 600. 420 .. 
I 30000 .. 5.01 

6.0 5.25 .. 308 
2: 30000. ..DOS 

1. 1. 1. 
21 3456000000. 2880000. 

O. o. o. 
40000. -40000. 40000. 

1 30000. 
2 30000 .. 
3 30000. 
I I U. 
1 1 
I 1 
2 6 
3 9 
4 2 
4 2 
5 3 
5 3 
6 6 
7 9 
8 1 
6 1 

9 4 
q 4 

10 , 
II 7 

I 2 
1 1 
2 2 
2 I 
3 2 
3 1 
4 2 
4 1 
5 1 
6 21 
7 1 
8 I 
9 21 

10 1 
7 5 

O. O. O. 
2 7 

<1. O. n. 
1 5 

O. O. O. 
1 7 

o. o. O. 

1.12 
1.12 
.00 L 

O. 
2 3 0 
2 1 0 
5 2 1 
R 2 1 
3 3 " 3 I 0 
4 3 0 
4 1 0 
7 ~ I 

10 1 
5 3 0 
5 I 0 

7 3 
7 1 
8 1 

19 6 
5 3 
3 0 
4 0 
4 0 

7 " 7 0 
6 1 
7 1 
6 I 
q 1 

10 I 
q I 
8 4bbSbtlOOOOO. 

I). 1bOil. 
1 U 46656000000. 

o. IbO!). 
8 4bb~600I)on(). 

O. 160Ll. 
10 466560tlOO()O. 

O. 161)0. 

I 

I 3 2 )1)000. ).6~ 

1 2 3 300011. 3.b3 
500 .IH 

-45. -t1'5. -135. -45. 
2 I. 20. JO. 
4 

1. 

I. 
50 50 

bOO I 

4 ZTwO STORY MIXED STRUCTURE 
tr)3q3.8 420. 210. 
210. 
4048Q.3 300. 210. 
2l0. 
O. 5. 5. 
5. 5. 5. 
10. 

IN X ·OIR Eer rH~ 

IN y-o}RH TtO"l 

:&2A38 .051 .. 102 
.Ob03B .0302 

.. 11894 .001 .. 001 

.051 .102 
:m94 .2:2646 .11 323 

.L47 50.6 7.44 
.23 

1. 
4000. 
O. 
-40000 .. 

146. 
146. 
.ClO4 

O. 

432001)0. 
1. 

4320000. 
1. 

43200110. 
I. 

432001)0. 
1. 

1~.9 
.HH 

LO. 
4. 4. 
O. 

4. 
4. 
4. 

G. 

.05 .05 
100000. 
• OS .n5 
lUI'}OOO. 
• 05 .1)5 
Inoooo. 
• O~ .O~ 
lO(}(JOfJ. 

4.36 
.002 .002 
10. 

~600. .05 

4. 2. 
4. 2. 
4. 2. 
.02 

O. 
-l')l)OUO. 
O. 
-1000·)0. 
.). 
-100000. 
O. 
-1 )OLlI'}O. 

5. 
10. 

: ~~~ll 
.001 
.0302 
.13588 

14.41 

20. 
.05 O. 
1. 

O. O. 
60. O. 
O. O. 

O. 
100ll00. 

O • 
100000. 

O • 
100000. 

O • 
10 1)000. 

lq32. 1932. o. 
-1.35. -1 :is. -135. -I }5. -135. 

I. 

I. 

20. 3. 45. 

1. 
I. 

c. OUTPUT SOLUTIONS OF EXM1PLE 1 
STATIC ",NAlYSIS PLUS Dyr."''''IC M,,"'lYSIS 

TWO STORY MIXED STPUCTUJ:'E 
NUMBER OF ST'JRY lEVElS---- 2 
NUM~ER Of CC\..UMN l tNES-"--- 10 
NUMRER OF BAyS------------ 11 

~~=~~~ g~ gl~~: ~~~M ~~~~: j 
NUMBER OF DIFf. FEF---- ... -- 1 
NUMBER OF PANEL eLFMFNTS-- 4 
NUMBER OF eA:AC I NC ElE"'ENTS 2 

72 

5. 
10. 

:g~t.4b 
.001 

:s~m 

]9.8 62.15 
3(}.8 62.15 
10. 20. 

-100000. 

-100000. 

-lJOOOQ. 

-100000. 



STORY DATA 

LEVEL ~O. SE~~D 
1 F=IRST 

HE IGHT 
144.00 
144.00 

~ASSPI' 
0.41 
0.91 

MR.·2 
10393.80 
404R9.30 

XlM) 
420.00 
]00. 00 

STATIC LATERAL lOAOS ••• CASES A AND d 

LEVEL ~o. 

1 

FX-A 
3.00 
3.00 

STATIC VERTI(:U NODAL LOAD 

STORY 

f 
I 

0.0 
5.00 

2 
0.0 
5.00 

EARTHQUAKE ACCelERATION IN X 

0.010966 0.008610 
0.015244 0.012128 

FY-A 
3.00 
3.00 

3 
0.0 
'5.00 

/'10M-A 
0.0 
0.0 

4 
0.0 
5.00 

FX-R 
0.0 
0.0 

5 
5.00 

10.00 

DIPECTJON LIST FROM lEFT TO RIGHT 

O.00b255 O.OO}<}OO 0.001545 
0.010212 0.007691 O.OU5182 

• lkgg 

F"t -e 
0.0 
0.0 

WITH Tl ME 

0.001468 
0.002666 

YIM) 
210.00 
210.00 

~O"'-B 

t NTERVAl 

0.0 
0.0 

8 
5.00 

10.00 

0.010 

0.006144 
0.000150 

K-X 
0.0 
0.0 

Xl 
~20.0 
300.0 

• 5.00 
10.00 

0.008822 
0.002'948 

EARTHQUAKE ACCELERATION IN Y DIRECTION LI Sf FROM LEF T TC RIGHl WITH TIME INTERVAL 0.010 

:g:8AM;~ -0. 008261 -0. 004681 
-O.OOlt051 -0.005\19 

LUMP MASS FOR GEOMETPIC STtFFNfSS 

STORY 
a.ab10 

2 3 
2 0.0010 0.0010 
1 0.0302 0.0604 0.0604 

LUMP MASS FO. DYNAMIC ANAlysts 

STORY 

i 

COLUMN LI NE 
LINE 

1 

~ 
~ • 

1 
8 
9 

10 

1 2 
0.0010 0.0010 o. 0302 0.0600\ 

COORDINATES • 0.0 
0.0 
0.0 
0.0 

240.00 
240.00 

240. 00 
600.00 
600.00 
600.00 

3 
0.0010 
0.0604 

y 
0.0 

120.00 
300.00 
420.00 

0.0 
210.00 

420.00 
0.0 

210.00 
420.00 

-0.002411 -O.004B5& :g:8g~m :8:8nm :g:8~a;l6 -0.OOb60l -a.oasal,) 

4 5 • 7 8 • 1).0010 0.0510 0.1020 0.0510 0.0510 0.1020 
0.0302 0.1642: 0.32:85 0.1642: 0.1189 0.2379 

• 5 • 1 
O. 0~10 • g.0010 0.0510 0.1020 0.0510 0.1020 

.0302 0.1132 0.2265 0.1132 0.0619 0.1359 

COLUMN 10 E A TORS I MAJ I MIN I DT oa 0 aF TF 
1 30000.00 5.01 0.15 56.60 
2 30000.00 0.01 0.00 0.00 

1.44 0.0 0.0. 8.00 5.25 0.31 
0.00 0.0 0.0 1.00 1- 00 1.00 

COLUMN 10 EI' EA EI Y KII 
21 3"'56000000.0 2880000.0 4000.0 f •• DO 

KJJ KlJ PI PJ HI HJ AI 
4.00 2.00 o.os . 0.05 0.0 0.0 0.0 

~ONCRETE COLUMN YIELD MOMENT 
OlUMN 10 POS MY I NEG "ty I POS MV J 

21 "'0000.00 -40000.00 40000. 00 
NEG MV J 

-40000.00 

SEAM 10 E TORS I flEX I KII KJJ KI J 01 OJ Z TP 

~ 18%gS:Sg 1.12 lIt6.ao 1t .. 00 
1.12 146.00 4.00 

3 30000.00 0.00 0.00 4.00 

4.00 2 .. 00 0.0 0.0 39.80 62.15 
4.00 2.00 hO.OO 0.0 )9.80 &2.15 
4.00 2.00 0.0 0.0 10.00 20.00 

FEF 10 CODE HL VL HR V' W 
1 1 0.0 0.0 0.0 0.0 0.020 

BE.,. LOCATIONS 
8AY lEV IC JC alO GEN Vll VL2 VL3 

1 2 1 2 3 0 0 0 0 
1 1 2 1 0 1 0 0 

2 

3 

• 0 • 0 

5 3 • 0 
5 3 0 a 
6 • 1 1 

1 10 1 

I 5 0 0 
5 0 1 .. • 0 0 0 0 • ... 0 1 0 0 

10 5 

11 10 

73 

K-' 
0.0 
0.0 

.. .a ,a 
210.0 0.0 0.0 
210.0 0.0 0.0 

0.011499 0.014177 
0.006084 0.009221 

-0.006668 
-0.001831 :8:88tm 

o. bgl0 
0 .. 1189 

o.A~~o 
0 .. 06 9 

Tw LK zy TP 
0.23 15.90 0.36 1.,. .. "'1 
1.00 10.00 10.00 20.00 

AJ al 8J GJ N 
0.0 0.0 0.0 1600.0 1.0 
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GENERATED BEAM LOCATIONS 

STORY B 1 B 2 B 3 B • B , B 6 B 7 B 8 8 9 "10 BlI 

GENERATED BEAM LOADS ••• LOAD (ASF. 

STORY 8 1 B 2 B 3 B • B 5 B 6 • 7 B • B 9 BIO BlI 

2 0 1 
1 1 1 

~ENERATED BEAM LOADS ••• LeAD CASE 

STORY' B 1 B 2 B 3 B 4 B , B 6 , 1 B B B 9 BID BlI 

2 0 0 0 0 0 
1 0 0 0 0 0 

GENERATED SEAM lOAOS ••• LOAD CASE 

STORY B 1 B 2 B 3 B 4 6 , B 6 B 7 B 8 B 9 BID BlI 

0 0 0 0 0 0 
0 0 0 0 0 0 

Ce\~~N t~AT!VS\COL GEN 

1 f ~ ~ 0 
0 

2 2 2 0 
2 1 1 0 

0 
0 

• 0 • 0 

5 2 .. 2 21 

1 

• 21 10 

10 

GENERATED COLUMN LOCATIONS 

STORY C 1 C 2 C 3 C 4 C , C .. C 7 C B C 9 Cl0 

2 21 21 
1 21 21 

PrvlL CARDS LEr ~ ~ EIX EA PI PJ HI HJ AI AJ 81 8J GJ N 
1t665bOOOOOO.O 4320.0.00..0. O.GS 0.05 0.0 0.0 0.0 0.0 0.0 0.0 1600.0 1.0 

1 ~ 19 
~66'6000000. 0 432000.0. a 0.05 0.05 0.0 0.0 8.0 0.0 8:g g.o tt88:8 1:8 ~66S6000000.O 4320.0.0.0.0. 0 .. 0.5 0.0.5 0.0 0.0 .0 0.0 .0 

1 7 10 466'6000.0.0.0.0 4320.0.00.0 0.0.5 0..0.5 0.0 0.0 0.0 0.0 0.0 0.0 160.0..0 1.0 

[tilt y 1 fLO ~OMENT I J NEG MY J 
5 • 00 00 -100.0.00.00 

f 1 1~ .00 00 -100000.0.0 
.00 00 -1000.00.00 

10 -10 .00 00 -100000.0.0 

IRtilNG ~EMENT CAROS 
L V LC E A 

1 2 ~ ~8888:8gg8g 3.61000 
3.6300.0. 

IIAM PROPERTIES AND LOADS 

rtf ~UM.ER 1 E TORS I FLEX I KII KJJ Kl J 01 OJ 
lO .. O~ TP V! V2 V3 r 33838:88 

0..00. 0.00 4.0.0. 4.00 2.00. 0.0 8:8 ~~:7g 0.0 g.o 8:8 U NII"lEi 2 
1.12 lIt6.00 4.00 4.00 2.00 0.0 39.80 0.00 .0 

Wl E TORS I FLEX I Kll KJJ KIJ 01 OJ Z TP VI V2 Y3 
, 13888:88 1.12 1:~:g8 4.00 ~.oo 2.00 60.00 8:8 39.80 ~~:l~ s;ss 8:8 B:B .12 4.00 4.00 2.00 60.00 39.80 

HT~IER 3 E TORS I flEX I Kll KJJ K1J 01 OJ Z TP 
8:88 8:8' s:r =:83 1.12 146.00 4.00 ~:88 2.00 60.00 0.0 39.80 62.15 

1.12 1 ... 6.00 4.00 2.00 60.00 0.0 39.80 62.15 

~1IU"1f.' E TORS I FLEX I Kll KJJ KIJ 01 OJ Z TP Vl 

8· X2 V3 

JlUS:88 
y.oo 0.00 4.00 't.00 2.00 0.0 0.0 10.00 20.00 0.0 8:8 .12 Ittb.OO It.OO .... 00 2.00 0.0 0.0 39.80 62.15 0.00 .0 ;' NUMB 5 

30000.0g 
TORS I FLEX I KII KJJ klJ 01 OJ Z TP VI o.Xl 0.X3 

0.00 0.00 4.00 ~.oo 2.00 0.0 0.0 10.00 20.00 0.0 



1 30000.00 
S"V N1JMSE~ f> 
lEVEL E 

i mg8:g8 
BAY NUMBER 7 
lEVEL F. 

2 30000.00 
1 10000.00 

BAY NUMBER A 
lEVEL E 

2 30000.00 
1 30000.00 

BAV NUMBER Q 
LEVEL f 

2: 30000.00 
1 30000.00 

BAY NUMAER 10 
LEVEL E 

2 30000.00 
1 30000 .00 

BAY NU"4RER 11 
lEVEL IE: 

2 30000.00 
1 30000.00 

COllJ"N PROPERT IE S 

1.12 

TORS t 
1.12 
1.12 

lOPS t 
1.12 
1.ll 

TORS t 
0.00 
1.12 

Tr}RS I 
O.on 
1.12 

TOPS I 
1.12 
1.12 

TOPS I 
1.12 
1.12 

146.1)0 

FLEX I 
146.00 
146.00 

Fl EX , 
l'tb.UO 
146.00 

flEX I 
0.00 

14b.Oll 

FlEX I 
0.00 

1046.00 

Fl EX J 
146.00 
14(..00 

FLEX I 
146.00 
146.no 

A lOR.S I E~~M~N II t\E NO. E 
2 30000.00 0.01 0.00 
1 30000. 00 

COLUHN liNE NO. 2 
LEVel. 

2 

r~b~~N LINE 
2 

r~t~~N l tHE 
2 
1 

COLUHN l I ~E 
lEVEL 

E 
30'JOO.00 
30000.00 
NO. 3 E 

30000.00 
10000.00 
NO. 4 

E 
30000.00 
30000.00 
NO. 5 E 

2 30000.00 
1 30000.00 

5.01 0.15 

A TORS J 
0.01 0.00 
5.01 0.15 

A TaRS I 
0.01 0.00 
5.0t 0.1.5 

A TOP.S I 
0.01 0.00 
5.01 0.15 

A "TORS I 
S.Ol 0.1 S 
5.01 0.15 

4 .. 01) 

"" 't .. 00 
4 .. !)0 

<II 
( •• 1..10 
4.00 

"" 4 .. 00 
4.00 

<II 
c..OO 
4.00 

"" c..OO 
4.00 

KII 
4.00 
4.00 

MAJ [ 
0.00 

56.60 

MAJ I 
0.00 

56.60 

MAJ I 
0.00 

56~6Q 

MAJ I 
0.00 
~6.60 

~AJ I 
56.60 
56.bO 

r~W~N LINE NO. 6
EIX J:A ElY' K Il 

4 .. 1)0 

KJJ 
4.00 
4.0r) 

KJJ 
4.00 
4.00 

KJJ 
4.00 
4.00 

KJJ 
4.00 
4.00 

KJJ 
4.00 
4.00 

KJJ 
' •• 00 
4 .. 00 

MIN I 
0.00 
7.44 

MIN I 
0.00 
7.44 

~IN t 
0.00 
1.44 

"11"1 I 
0.00 
7.44 

MIN t 
7.44 
7.44 

KJJ 
2 ]'t!)6000000. a 
1 3456000000.0 

2880000.0 4000.0 4.00 
2680000.0 4000. I) 4. 00 

4.00 
4.00 

f~W~" LINE NO. 7 E 
2 30000.00 
1 30000. 00 

A TORS r MAJ I 
5.01 0.15 56.60 
5.01 0.15 5b.60 

MIN I 
1.44 
1.44 

2. 00 

K IJ 
2.00 
2.00 

KI J 
2.00 
l.OO 

K IJ 
2.00 
2. 00 

KI J 
l.OO 
2.1)0 

K I J 
2.1.)0 
2. 00 

KI J 
2.00 
2.00 

DT 
0.0 
0.0 

DT 
0.0 
0.0 

DT 
0.0 
0.0 

OT 
0.0 
0.0 

OT 
0.0 
0.0 

KIJ 
2.00 
2.00 

OT 
O.D 
0.0 

0.0 

01 
60.00 
60.1.10 

0.0 

OJ 
0.0 
0.0 

39.80 

l 
39.AO 
39.80 

62.15 

fP 
62.15 
62.15 

01 <>o.()o 
bO.DO 

OJ 
0.0 
0.0 

39 .. B~ 
)9.AO 

fP 
f)2 .. iS 
62 .. 15 

01 OJ TP 
0.0 
0.0 

0.0 
0.0 

l 
10.00 
39.80 

20.00 
62.15 

01 
0.0 
n.O 

OJ 
0.0 
0.0 

l 
10.00 
39.80 

01 OJ )9.B~ 
39.80 

0.0 
0.0 

0.0 
0.0 

01 
0.0 
0.0 

OJ 
0.0 
0.0 

39. sa 
39 ... 80 

OB a BF 
0.0 1.00 1.00 
0.0 8.00 5.25 

ali 0 BF-
0.0 1.00 1 .. 00 
0.0 8 .. 00 s.25 

08 0 SF 
0 .. 0 1.00 1.00 
0.0 8.00 5.25 

OB 0 SF 
0.0 1.00 1.00 
0.0 R .. Oa S.l!) 

DB 0- SF 
0.0 8.00 5.25 
0.0 8.00 5.25 

fP 
20. 00 
62.15 

fP 
62.15 
62.15 

fP 
62 .. 15 
62 .. 15 

TF 
1.00 
0.31 

fF 
1.00 
0.31 

fF 
1.00 
0 .. 31 

fF 
1.00 
0 .. 31 

TF 
0.31 
0.31 

0.00 

VI 
0.00 
0.00 

VI 
O.iJU 
0.00 

VI 
0.0 
0.00 

VI 
0.0 
0 .. 00 

VI 
0.00 
0.00 

VI 
0.00 
0.00 

fW 
1.00 
0.23 

TW 
1.00 
0.23 

TW 
L.OO 
0.23 

TW 
1.00 
0.23 

TW 
0.23 
0.23 

0.0 

V2 
0.0 
0.0 

V2 
0.0 
0.0 

V2 
0.0 
0.0 

V2 
0.0 
0.0 

V2 
0.0 
0.0 

V2 
0.0 
0.0 

lX 
10.00 
15.90 

lX 
10.00 
15.90 

lX 
10 .. 00 
15.90 

lX 
10.00 
15.90 

lX 
15.90 
15.90 

PI PJ HI HJ 
0.05 0.05 0.0 0.0 
0.05 0.05 0.0 0.0 

AI 
0.0 
0.0 

AJ 
0.0 
0.0 

BI 
0.0 
0.0 

DB 0 Sf 
0.0 8.00 5.25 
0.0 8.00 5.25 

fF 
0.31 
0.31 

fW 
0.23 
0.23 

lX 
15.90 
15.90 

t~W~N L tHE NO. 8 E A TORS I MAJ [ MIN I DT DB 8F TF fW lX 

30000.00 5. 01 0.15 56.60 7.44 0.0 
JOOOO.OO 5.01 0.15 !)b.bO 1.44 0.0 
NO. 0 E~W~' LJ O, EIX .. ElY Kll KJJ KIJ 

I 3456000000.0 2880000 .0 4000.0 4.00 4.00 2.00 
31t5600000D.O 2890000.0 4000.0 4.00 4.00 2.00 

COLUMN LINE NO. 10 
A LEvEL E TaR.S I "AJ I MIN I Of 

2 30000.00 5.01 0.15 56.&0 7.44 0.0 
I 30000.00 5.01 0.15 

NU~ERICA.L tNT£GP:AT teN tNFORMAT1;}N 

TOTAL NUMBeR Of TIME STEP--
TIME INCREfIIENT--------------

3~~: B:=~I~g ~~~f8::::.:.::.:.:: 
LO.O FACTOR IN X OHtECT10N-
LOAD FACTOR IN Y DIRECTION-
LOAD FACTOR IN Z OIRECTION--

500 
0.0100 
0.0 
0.0 

19"32.0000 
1 Q32.0000 

0.0 

56.60 1.44 0.0 

ANGLE OF COLUMN AX IS IN OEGRE ES 

ANGlE FROM Y AXIS OF COLUMN NO. 
ANGLE FROM Y AXIS OF COLuMN NO. 
ANGLE FRO" Y AXI S OF COLUMN NO. 

t:~~ ~~g~ ~ ~~l~ ~~ ~gt~~~ ~g: 
ANGLE FIlOM Y AX} S OF COLUMN NO. 

~=t~ ~~g= ~ :~H g~ lB~~~~ ~g: 
ANGLE FROM Y AXIS OF COLUMN NO. 
ANGLE fR.OM v AX IS Of COLUMN NO. 

1 TO X GLOBAl---- -45.00 
2 TO X GLOBAl---- -135 .. 00 
3 TO X GLOBAL---- -L35.00 
4 TO. X GlOBA.l---- -45.00 
5 TO X GLOBAl---- -135 .. 00 
b TO X GLOBAL---- -135.1)0 
7 "!"o x GLOBAl---- -135.00 
8 TO X GLOBAL---- -135. 00 
q TO X GLOBAl---- -135.00 

10 "TO X GLOBAL---- -135.00 

ATION COO£---------------
NSTSNT /1.-----------------

CN$TSNT R-----------------
STEEl COlUMN------------

FOR SRAC (NG---------- -.--
MSE:i\ STIFFNESS OtFHR£~T-
SAL TO X REF.IDEGREES.----

STATIC LOAO COHBINATIOIIi (MULTIPLIER. 

V2 
0.0 
0.0 
0.0 
0.0 

V3 
0.0 
0.0 
0.0 
0.0 

II 
0.0 
1.0 
0.0 
1.0 

LZ 
0.0 
0.0 
0.0 
0.0 

2 
1.00 

20.00 
36 .. 00 
20.00 
3.00 

45.00 

Nl 
0.0 
0.0 
1.0 
1.0 

0.0 8.00 5.25 0.31 0.23 15.QO 
0.0 8.00 ~.25 0.31 0.23 15.90 

PI PJ AI AJ BI HI HJ 
O. 05 0.05 0.0 0.0 0.0 0.0 0.0 
0.05 0.05 0.0 0.0 0.0 0.0 0.0 

DB 0 BF TF fW lX 
0.0 8.00 5.25 0.31 0.23 15.90 
0.0 8.00 5.25 0.31 0.23 15.90 

0.0 

V3 
0.0 
0.0 

V3 
0.0 
0.0 

V3 
0.0 
0.0 

V3 
0.0 
0.0 

V3 
0.0 
0.0 

V3 
0.0 
0.0 

IY TP 
10.00 20.00 

4.36 lit.4t 

ZV TP 
~O. 00 20. 00 
"'.36 14.41 

IY TP 
10.00 20.00 

4.36 14.41 

lY fP 
10.00 20.00 
4.36 14.41 

l't TP 
"'.36. 14.41 
4.36 14 .. ltl 

BJ GJ 
0.0 1600.0 
0.0 1600.0 

ZV TP 
4.36 lit. 41 
4.36 14.41 

lY TP 

0\.36 Ilt.iIH 
4.36 14.41 

BJ GJ 
0.0 1600.0 
0.0 1600.0 

lY fP 
It. 36 IIt.ltl 
4.36 1,,".41 

N 
1.0 
1.0 

N 

1:8 
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CONTROL RESULT PRINTOUT 

NO. Of TIME STEPS TO J'fA\lE FNG.,FOP('E,lI.(.C. AND DIS. Pl<lNTOU1-- 50 
NO. OF TI"4E ST~PS TO HAVE DUCT. ~NO EXClJR. PRINTOUT ---------- 50 

tMFnRHA,.ION FOR PlOTTING 

NO. Of TIME STEPS TO HAVE INFO. PLOT --.:.. 600 
PLOT DIS. X,V AND ROT. OF lFV!:l NO.----- Z 
PLOT DIS. lrV AND ROT .. OF LEVEL NO .. ---·- 1 
PLOt ots. .. X,V Af\D ROT. OF LEVEL r.40 .. --- -. 2 

~t8l 81~: ~ ~~ t~~~t ~ g~ ~g[N~~ ~g:::: ~ 
PLOT DIS. Z AT lEVEL 2 CF COlU"IN NO. __ a 3 

n~ f-~6TjH5~ O~ gbl5~~1I~~M~~R::: 1 
PLOT T-RQTATtON OF COLUMN NUMtsFR--- 1 

:tWr ~:~8tN/g~ g~ €gtH~~ ~~~~~::: t 
lEVEL ~O.--
LEVH Ne .. --
LEvEL ,.,,0 .. -·
LEVEL NO.---

STATtt LOAD COM8INAnO~-----MEHbEP FnRC;;:S-----lEVEl NO. 

COlUMN FORCES 

LINE LOAD 

1 1 
L 2 
1 3 

4 • 4 

5 

~ 
• 6 
6 

• • • 
10 

IS 

1 
2 
3 

BEAM fORGe s 

RlY lOAD 
1 1 

I ~ 

1 
3 

4 , , 
5 
5 
5 

6 
6 
6 

1 
1 
1 

a 
a 
a 

• 9 • 
10 
10 
10 

11 
11 
11 

PANEL FORCES 

TORS rONAL 
MO"lENT 

-0. ooao 
0 .. 0000 
0.0000 

-0.0000 
0.0000 
o. 0000 

-0.0000 
o. 0000 
0 .. 0000 

-0.0000 
0.0001) 
o. 0000 

-0.0000 
0.0000 
0.0000 

-0.0000 
0.0000 
0.0000 

-0.0000 
0.0000 
o. 0000 

-0.0000 
0.0000 
0.0000 

-0.0000 
0.0000 
0.0000 

-0.0000 
0.0000 
0.0000 

TORS MOMENT 
-0.0442 

0.0004 
-0.0012 

-0.1166 
0.0001 

-0.0005 

0.2]30 
-0.0003 

0.0002 

0.0000 
-0.0001 
-0. 0000 

0.0442 
-0. 0000 

0.0012 

O.llbS 
-0.0001 

0.0005 

-0.2330 
-Q.OO03 
-0.0002 

-0.0102 
-0.0001 

0.0003 

0.0102 
0.0000 

-0.0003 

-0.0001 
0.0002 
0.0000 

0.0001 
O. 0000 

-0.0000 

~1AJOR AXI S 
TOP MI)M~NT BOT MOME"H 

-18.Q402 -9.~O43 
.). Z155 O .. 1fl9a 

-0.5334 -O.2bbb 

-4.3013 -2.150b 
-".1495 -0.1664 
-c). 1537 -O.01t>Q 

4.3013 2.1506 
-0.1492 -0.1662 

0.1531 0.0769 

-18.9402 -9.5043 
-0.0428 -0.0373 
-().5334 -0.2666 

-14.1513 -1.0756 
-O.21'C)1 -0.1455 
-0.0398 -0. Ol'~9 

-rJ.OOIO 0.0022 

2~:~8g8 -~&:M~~ 
14.1513 1.0156 
-\1.0982 -0.OB48 
0.0398 0.0199 

-14.3112 -1.1556 
1.1.2454 0.1111 

-0.0394 -0. 0197 

0.0010 -0.0032 
- n .. 4332 A6.6583 

-0.0000 0.0000 

14.3112 7.1556 
0.1240 0.1103 
o. 0}9~ 0.0191 

.... OMFNT J MOME'iT 
0.7264 -450.2605 
0.0303 g:~m rJ.0434 

<H. 124q -31.1516 
-0.9623 -0.6756 
-0.1671 -O.U18 

91.1111 -38.169 ; 
1.0609 O.14l8 

-0.1658 -0.1170 

49.5619 -49.5619 
-0.0068 -0. 0064 
-0.1586 o .1~86 

45.2605 
0.1557 

-0.7264 
0.0303 

-0.3123 -0 .. 0434 

ql.1246 -31.1536 
0.4605 0.3241 

-0.1671 -0.1178 

91.1111 -38.1bn 
-0.5590 -0.)9\,3 
-0 .. 1658 -0.1170 

18.9835 -205.6540 
-0.2159 -0.2322 

0.5341 0.5521 

18.9835 -205.6540 
0.0428 0.0465 
0 .. 534 7 0.5527 

243.1049 -67.1660 
0 .. 1160 0.0212 

-0.4208 -0. 0520 

243.1049 -67.1659 
-0.0353 -0.0044 
-0 .4208 -0.0520 

A.XIAl 
FORCE 

-2 .4~10 
0.0003 
4.9Q25 

-2.8650 
-0.0117 

4.2519 

-2.8651 
0.0711 
4.251'~ 

-2.4510 
0.0012 
4.9925 

-1.154] 
0.1303 
!).9166 

:-10.0157 

1~:3m 
-1.1543 
-0.1463 
0.9766 

-0.4215 
-0.1302 

0.9149 

-10.0501 

i~:Wl~ 
-0.4276 

O.l't62 
0.'J149 

PANEL LOAD 
3 I 

TOP-MOMENT 
629.6568 

BOT-HOMENT 
-623.726 Q 

AX IAl-FCPCE SHEAP-FORCE 

3 2 
3 3 

-22.1328 0.0411 
-529.3236 1989.3728 0.000 1 10. L395 

-1.0202 1.8827 28.0454 0.0060 , , , 629.6274 -623.6415 -22.732~ 0.0415 
132.9802 -371.3303 -O.OOlS -1.6547 
-1.0201 1.8~25 18.0454 0.0060 
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MINOR AXIS MAJOR MINOR 
TOP HO,..ENT aOT MOMENT SHEAR -~~&~~1 -0.1364 -0.1682 -0.1915 

-0.0304 -0.0272 0.0028 :8:888: -0.0430 -0.0215 -O.OOS6 

0.0443 0.0266 -0.0448 0.OD05 
-0. 0005 -0.0074 -0.0021 -%:%%%& 0.0012 0.0006 -0.0016 

0.0443 0.0260 O.OHa -S:SSS6 0.0001 -O.OOl~ -0.0021 
0.0012 0.0006 0.0016 0.0000 

0.1364 0.)682 -0.1915 0.0011 
-0 .. 030] -0.0272 -0.0006 -8:8Sg: 0.0430 0.021~ -0.0056 

8 .. 0)36 4.0lll -0.1414 0.OB37 
-0.025& -0 .. 0236 :8:Sm -0.0002 

0.0611 0.0335 0.0001 

-0.0009 -0 .. 0004 o. 0000 -0.0001 
-0.0001 -g:ggg! :8:ijgM 8:888A O.OOOe 

8.0 336 4.0213 0.1414 0.0837 
0.0050 0.0046 -0.0012 0.0000 
0.0611 0.0335 o. 0004 0.0001 

-22.9824 -11.4867 -0.1491 -0.239~ 
0.0 139 -0.0038 O. 0028 0.0002 

-0.0269 -O.013S -0.0004 -0.0003 

-0.1229 -0.0614 -0.0000 

=8:888d 0.0001 :S:SgS? 0.4389 
-0.0002 0.0000 

-22.9824 -11.4861 0.,,91 -0.239' 
-0. I) Q2 c;l 0.0001 0.0016 -0.0000 
-0.0269 -0.0135 0.0004 -0.0003 



BRAe INC. ELEM!:NTS 

SP.ACE 
I 

I 
z 
i 

LOAD 
I 
j 

AKlIoL-fORCE
. -0.8101 

-0.1173 
1.2022 

-0 .. HI01 
0.1113 
1.7022 

SfIlTIC. lOAD C.OIol8INA110N-----MEI'lAER FI')RCJ.?S-----lEVH ~O. 

COLUMN FOR.CES 

LINE LOAD TORS IONAl MAJOR AXI C; 
"'!OMENT TOP "1nM~'ljT BOT MCMErH 

- O. 0000 0.0029 0.0009 
0.0000 u.oooo 0.0000 
0.0000 -<.).0000 -0.0001} 

2 -0.0000 -0.0001 ·~O.OrJOl 
2 0.0000 -0.0')00 -0 .0IJOO 
2 0.0000 -L1.0000 -O.OOOLI 

3 -0.0000 0.0001 0.0001 
3 0.0000 -0. 0000 -0. 0000 
3 0.0000 f).OoOa o. 0000 

~ - o. 0000 0.OrJ29 O.OOO'l 
~ 0.0000 -o.onoo -0.001}0 
~ o. 0000 -0.0000 -0.0000 

-0.0000 -25.QS17 -2J.5qZ3 
0.0000 -0.53qO -n.455b 
0.0000 -0. 0~70 -0.0784 

• -0. 0000 O. 0001 0.0011 • 0.0000 -2.5297 -26.6004 • 0.0000 -0.0000 -0.0000 

-0.0000 2:5.9578 23.5923 
0.0000 -0.2016 -0.2258 
o. 0000 O. 0970 0.0184 

8 -0.0000 -20 .. 2 ... 89 -23 .. 651Q 
8 0.0000 O. ,845 0.4911 
8 0.0000 -0. OQt-3 -0.0777 
q - O. 0000 -O.Oi)OI -0.0011 • 0.0000 2.8064 26.1548 
9 0.0000 0.0000 0.0000 

10 -o.ooao lb.24RQ 23.8519 
10 0.0000 1}.lO10 D.lb73 
10 o. 0000 1). 0963 0.0771 

BEA'" FCRCFS 

aAY LOAO TORS MOMENT ~?~3~i J MOMENT 
I I 0.0002 0.0001 
I 2 0.0000 0.0000 O. 0000 
I 3 -0.0000 0.0000 0.0000 

2 I -0.2351 91.6633 -25.9516 
Z Z -0.0003 -1.0621 -0.5195 
Z 3 -0.0001 -0.1<)25 -0.0970 

1 0.250<=1 97.lLo3 -26.2491 
2 -0.0003 1.147Q 0.5850 
3 0 .. 0000 -O.l'Hl -0.0963 

~ I 0.0000 0.0000 - O. 0000 • Z -0.0000 0.0000 0.0000 
4 3 -0.0000 -0.0000 0.0000 

5 1 -0.0002 -0.0001 -0.0001 
5 2 -o.onoo 0.0000 0.0000 
5 3 0.0000 -0.0000 -0. 0000 

6 I 0.2351 91.6632 -25.9516 
6 2 -0.0003 0.5159 .8:~m • 3 0.0001 -0. 192!;) 

1 I -0.2509 91.1104 -26.Z490 
7 2 -0.0002 -0 .. 6017 -0 .. 3012 
1 3 -o.{)OOO -O.1'n2 -0. (J9b3 

8 -0.0000 -0.0030 -0.0118 
8 -0.0000 -0.0000 -0.0000 
8 0.0000 O. 0000 0.0000 

• O. 0000 -0. 0030 -O.OIlB • -0.0000 0.0000 0.0000 • -0. 0000 0.0000 0.0000 

10 -0.0002 46.1q3t -53. MHZ 
10 0.0005 -0.0118 0.0039 
10 0.0000 0.0280 -0.0095 

II o. 0002 4&.1931 -53.6832 

H 0.0002 0.0022 -0. aOOQ 
-0.0000 0.0280 -0.00Q5 

PANEL FORCES 

PANEl LOAD 10P-1o!OJr£Nl BOT-MOMENT AX tAL-FOR C E 
I I -8.4000 -13 .. 2646 -9.76Qa 
I 2 72.4586 728.410e:! 0.0008 
I 3 0.0223 o. 0360 9.3458 

-8.3962 -13.22b~ -9.1b98 
-18.0650 -171. 76le:! -0.0008 

0.OZ23 O. 0359 9.3458 

STATIC LOAD COM8INAT [ON-----l nERAL f'RA.~E OISPl.ACEM£tflS 

lEVEL DIRECT ION I 2 3 
Z X -0 .00041 B9 0.0009902 0.0000010 
Z Y 0.0000000 -0.0011338 -0.0000000 
2 ROT -0.0000000 o.OOOOOZQ 0.0000000 

X -O.OOO13QO 0.0003339 0.0000004 
Y 0.0000000 -0.0003130 -0. 0000000 

ROT -0.0000000 0.0000009 a .. oooonoo 
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AX.rAL MINOR AXIS 
FORCE TOP MOMENT "aT MOMENT 

0.0001 -0.0001 :8:ggg~ -O.OuOO -0.0000 
-O.OuOO -O.()OOO -0.0000 

"'AJOR MINOR 
SHEAR SHe~R 

-8:8888 -8:8888 
-0.0000 -1)0.0000 

0.0000 -0.0002 -0.0001 
g.oooo -0.0000 -0.0000 
.0000 0.0000 0.0000 

-0 .. 0000 -0.0000 

-8:8888 8:8888 
O.~)OOO -0.0002 -0.0001 

-0.0000 0.0000 -0.0000 
a.ullOO 0.0000 0.0000 

0.0000 -0.0000 
0.0000 0.0000 
0.0000 ' 0.0000 

0.0001 0 .. 0001 0.0002 
0.()1100 - o. 0000 -0.0000 

-0.0000 0.0000 0.0000 

0.0000 0.0000 
0.0000 8:8Sgg -0. 0000 

-0.3413 46.5461 29.3006 
0.1902 -0.0 121 -0.0304 
0.3252 0.0280 0.0643 

-O.3"''tl 0.5267 
-0.0068 -g:888~ -0 .00 12 

-5.1~bl 0.4702 0.234§ 
0.0055 -0.0000 -O.OOOl 
5.,)039 0.0001 O.OOO~ 

o. 0000 g:88~r -0.2022 
-0 .. 0000 0.0000 

-0.3413 46.5461 29.300~ 
-0.0446 8:8~~6 0.0062 
0.3252 0.064] 

0.3"'41 0.5267 -s:&m 8:g8gg 
-G.338~ -53.432) -").950b 
'0.1902 0.0031 0.0070 

0.3'252 -0. 0095 -0 .024Q 

-O.Hao -0.6763 

-8:8W -8:888~ 
-5.1448 -0.5019 -0.1431 
-0.0055 0.0000 0.0000 

5.0038 -0.0000 -0.0002 

-0.0000 -0.0059 
g:~g~g -8:8S8A 

-0.1385 -5.3.4323 -43.9506 
0.04".5 -0.0007 -0.0013 
O. ]25l -0 .. 00Q5 -0.{)249 

0.3"80 -0.6763 
0.0039 -0.0000 
0.0012 -0.0002 

SHEAR-FORCE 
-0.1505 

5.5618 
0.0004 

-0.1502 
-1.3179 

o. 0004 



LAST STATIC LOAD COMKINATION IS USED AS A"l INITIAL INfCRMATION FnR nVNAMIC ANALYSIS 

COLUMN FORCES 

LEVEL LINE 

1 
2 
3 • 5 • 7 
B 
9 

10 

1 
2 
3 
4 
5 • 7 
B 
9 

10 

BEAM FORCE S 

leVEL OAY 
2 1 
2 2 
2 ) 
2 • 2 5 
2 • 2 7 
2 B 
Z 9 
Z 10 
2 11 

1 
2 
3 
4 
S 
6 
7 • 9 

10 
11 

PANel fORCES 

lEVEL PANEL 
2 1 
2 2 

BRAtr PIG FeRCES 

lEVEL BRACE 

01 $PLACEHENT S 

Llyn x 
5.18212D-0~ 

1 1.95Z"tOO-04 

VELOC illES 

lEVEL X 
2 0.0 
1 0.0 

AcceLERATIONS 

LEvEL x 
Z 0.0 
1 0.0 

TORSIONAL r~AJOR AXI S AXIAL 
".nMENT 
0.0000 
0.0000 
0.01)00 
O.OuOO 
0.0000 
0.0000 
0.0001) 
0.0000 
0.00011 
0 .. 0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0001) 
0.0000 
0.0000 
0.0000 
0.0000 

TORS MO~'E'NT 
o.noo7. 

-0.2354 
0.2501 

-0.0000 
-0.0002 

D.234Q 
-0.2512 
-0.0000 

O.OODf} 
0.0003 
0.0003 

-0. 04~0 
-0.1112 

0.2329 
-0.0001 

0.0454 
0.1173 

-0.2335 
-0.0099 

0 .. 0091} 
O. 0001 
0 .. 0002 

tQP- ~.OME N.T 
64.0809 

-26.438Q 

99.3131 
761.5815 

AXIAl-F['RCE 

0.2140 
0 .. 50q~ 

Y 

Tr)fJ M~"'=NT 
0.00213 

~O.{)OOl 
IJ. l1l.)O 1 
1).1)\)'2? 

-L 6. 59)8 
-2.5296 
2~. 7<')32 

-2~. 7007 
2.8003 

26.652:2 

~ 19.2581 
-4. (1)45 

4. JOSS 
-19.51b5 
-!'t.4107 

24.21)1':) 
14.0928 

-14.1052 
-23.4321 

14.474£. 

I MOMENT 
IJ.OOOI 

22.90R7 
Z4.5670 

1) .. 01)1'10 
-0.0001 
24.4866 
22.8175 
-0.0030 
-0.1)030 

-169 .. 1Q01 
-169.1168 

-23.1999 
17.0954 
18.5062 
-4 .. 6034 
21.10)9 
16.5182 
1 b. 8863 

-16.6917 
-76 .. 4391 
20.8601 
26.648!:l 

BQl-toi.OMENT 
115.1823 
-lR4.954~ 

1361.5287 
-9<13.06Q] 

-1.133150-03 
-3.12"HW-04 

, 
0.0 
0.0 

Y 
0.0 
0.0 

BOT ."lOMErn FORCE 
0.000<) 0.0001 

-0.0002 o. 0000 
0.0001 0.0000 
l).I)\}Oq 0.0001 

-24.1263 0.1741 
-26.5QQ] -0.1467 

23.444q -0.0601 
-Z).4JR5 -0.2035 

26.1536 -0.1465 
24.2021:1 0.0312 

-9 .. 5811 2.')418 
-2.3939 1.3152 

2.0613 1.4585 
-9.8082 2.5427 
-7.2410 0.5525 

-f,O.4301 4.9432 
7.0108 -0.3240 

-7.0043 -0.1829 
86.6551 4.9457 

7.2856 0.6935· 

,",CM'=Nr 
0.0001 

46.9058 
41.7396 
-0.0000 
-0.0001 
41.7011 
40.8475 
-0 .. 0118 
-0.011,11 

l62 .. 3112 
162.3064 

-20 .. 791Q 
34.952<; 
35.9565 
4.5902 

23.2b05 
35.<jl521 
34.8224 

-109.3335 
-109 .. 0548 

148.8033 
148 .. 7116 

AX I A~jj~2~jf S\olEA.R5~2~~f 
-0.4248 -1.4671 

pnT 

5.3127 
5.3111 

2.850430-06 
9.494730-01 

ROT 
0.0 
0.0 

ROT 
0.0 
0.0 

10 .. 1865 
-1.6072 

TOP 
"'r~DR 

.'-10M ENT 
-0.0001 
-0.0002 
-0.0002 

o.aOOl 
46.5020 

0.4103 
46.5766 

-53.4381 
-0.5019 
-53.442~ 

-0.80Q8 
0.0"50 
0.0456 
0.7491 
8.0751 

-0.\)004 
9.105(' 

-22.9954 
-0.1231 

-23.0121 
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AXIS p.ilAJOR MINOR 
BOT MOMENT SHEAR SHEAR 

-0.0002 0.0000 -0.0000 
-0.0001 0.0000 :8:gggg -0.0001 O. 0000 

0.0002 0.0000 0.0000 
29.1311-4 -0.3522 0.5211 
0.231t9 -0.2022 0.001t9 

29.3711 0.H20 0.5214 
-43.9685 -0.3417 -0.6764 
-0.3~3~ 0.2010 :8:29Z2 - 43. I) 768 0.3531 

-0.4169 -0.2003 -0.0085 
0.!H99 -0.01t85 0.OD05 
0.0257 0.0443 0.0005 
0.3025 :g:m~ 8:sm "'.0312 

-0.0002 -0.2514 -S:8m 4. 05~~ 0.1466 
-11.50~O -0.1467 

:g:~m - i~: 2*~~ 0.4389 
0.1510 



DYNAMIC ANALYSIS PE'SUlT ,AT TT"'Ie ___ 5.0000 SEC(!~W 

COLUMN F(RCES 

LEVEL LINE 

Z 1 z z 
Z 3 
Z 4 
Z • 2 6 
Z 7 
Z • 2 9 
Z 10 

1 
2 
3 
4 
5 
6 
7 
8 • 10 

~EAM FORCES 

lEVEl ."' Z 1 , 2 
Z 3 
Z 4 
Z 5 
Z 6 
2 7 
Z • 2 • 2 10 
Z 11 

1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 • 1 10 
1 11 

PANEL FORCeS 

LEVEL PANEL 
Z 1 
Z Z 

BRAe I NG FOR~ES 

lEVEL BRACE 

OISPLACEMENTS 

lEVEL X 
2 L.36S120-01 
1 1 .... 77510-02 

VElOCITI ES 

LEVEL X 

i -3.231660+00 
-9. 42A840-0t 

ACCELEIlATH!NS 

lEVEL X 
Z 5.18-5180+02 
1 2.164010+02 

Tej;,SIONAl "!AJIJR AXr s AX IAl 
loICMfNi 1CO MJ~,~N'T .01 '1(".""~~T fORCE 
o.nooo 1,).0041 ').0021 ~O.OO20 
0.0000 0.0024 0.0023 -0.0690 
0.0000 IJ.Otl28 0.0029 0" 0685 
0 .. 0000 0 .. 00ZR 0.0008 0.0018 
0.0020 b8.8442 54.2H08 - .... ~oql 
0.0018 7?'I).b'h.l2 120Elb. 2475 0.4596 
I).DOlt) 1 'ij. 1076 134.118"4- 0.19("6 
0.0020 16B.12 Q 9 150.5545 It.Rla7 
0.0018 1115.8709 l.).l'IbQ.}'::l59 -0.7445 
o. 0020 lA9. A%4 169.0882 ... 0.6°25 

O.f)Ol \ 1/.).O(]70 711.4002 3.2011 u.oon 17.5B5q 22.3614- L6.6209 
n.0023 2.8.9101 2().QlJ5 -34.9516 
O.OO2'i -20.8"i8R -11.04')2 2.0574 
o.oon 24.5109 43. ,oIJ4 13.065b 
0.0020 ~14993.0729 3052'1.0135 6.25sq 
0.0023 59.2454 55.0426 .. 4.7336 
O.Qul3 94. 84R~ RIt.1214 -1l.1865 
0.0020 -1'l?2).9401 3419(}.51QO 1.'i1ltQ 
0.0023 ~5. 4157 89.4350 4.4162 

TORS !-IOMENT t ~r;~H\T J MnMe.~t 
0.0002 -l).OOl5 0.0,)00 

-0.2572 219.5189 142.3046 
O.lHO '.00.4566 242. L696 

-n.nnoo -0.0024 -O.Q023 
-0.0002 -0. 0005 -0.0020 

0.2118 -2it.6UO -80.2029 
-u.2686 -2 Q 'f.1281 -116.](.12 

0.0000 -0.0043 -0.0136 
u.OOOI -0.0029 -0.0117 
0.0397 -170.6361 162.911 ft 
O.OU4R -lb9.ll95 162.2713 

U.U1.l1 -l~. 5622 -51.4114 
·0.0951 161.3047 152.2025 
0.1 '-173 4U9.0336 308.9370 

-0.0248 11.8891 25.6370 
0 .. 0229 -24 .. 5499 16 .. 6740 
0.1056 -19".7544 -119.8395 

-0.2650 -304.32:16 -191.0669 
-0.0553 -112.0757 ~139.5922 
-0.0214 -75.1l9,l -107. 7~13 

0.0)40 48.2801. 150.0441 
O.OO2<:J l5.6~40 148.6402 

TOP-MOMENT BOT-MOMENT AXf Al-FORCE SHEAR-FORCE 
-146.8177 -16164.0900 5.0246 -113.2521 
-b17.0459 711a.904A -5.A335 1.0349 

AXI Al-FfJf<.CI= 

59.'H14 
-24.2151 

V 
l.283I'SO-01 
5.Q3033D-02 

V 

~:6~~}gg~8~ 

Y 
-2.141900+02 
-1.480440+02 

-896. S80a 
-145.0244 

ROT 
3."39230-04 
1.840530-04 

RCT 
-2.418510-03 
-6.490580-04 

'C1 
4.061180-01 
1.475790-01 
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~lINOR AXIS MAJOR MINOR 
,(,GP ",O~Fl'rl .or MOMENT SHEAR SHEM 

0.0015 0.0024 -0.0001 -a.DOOlt 
-tl.OOO2 0.0002 -0.0004 0.0001 
-0.0002 0.0000 -0.0004 0.0000 

0.0021 0.0032 0.0000 -0.0000\ 
45.0·no 26 .. 0303 15g:~ltt 0.5026 

0.4690 0.2279 0.0131 
46.6410 29.5183 1.9104 0.5285 

-52.8576 ... 42.3917 2.1810 -0.6527 
-O.4t;96 -0.3329 90.1013 0.0025 

-53.4602 ... 44 .. 0]74 2."564 -0.6775 

4. ~O46 4.1613 0.2888 -%:%m -0.0366 -1.11,91 O.253Q 
0.0476 -0.&078 -g:~~H -g:8m 7.3014 5.5657 
2.5627 -1.1333 -z9:~m 8:8m -0. a 27 j -0.0345 
8.2788 4.2210 0.70\81 0.0857 

-23.3663 -14.0978 1.1192 -0 .. 2363 
-0.1293 -0.0856 282.020\2 0.0216 

-23.0574 -11.4471 1.2299 -0.20\040 



80 

DUCTILITtFS MlO EXCU~SIO~S liT rr "'E--- ';).1);)00 SECCtJO 

DUC.TllJ"TlFS AND EXC.URSlft-.$ OF tt'lU""" 

CODE 1 ~Q. Tnp X-DIR. 
CODE 2 FQ. ROT x-nIP. 
CODE 3 FO. TOP V-DIR. 
CODe 4 E~. eOT V-OIR. 

LFVEl COL CCDE OFWT F.ROT 
2 1 1 0.10000[)+0 t 0.0 
2 1 2 0.100000+01 0.0 
2 1 3 0.1(10000+01 0.0 
2 1 4 O.lth)OOO~Ot 0.0 
2 l 1 O.lOOOOQ+Ol 0.0 
2 2 2 0.100000+01 0.0 
2 2 3 0.11)0000 +01 0.0 
2 2 4 0.1000 r)0+01 0.0 
7 ) 1 0.100000+01 0.0 
2 3 2 o. tl}O\~oo~\n 0.0 
2 , 3 O.lOOOr)r+Ol 0.0 
2 J 4 O.lt)OOOD+Ol 0.0 
2 4 1 O.lOOOO[)+(ll 0.0 
2 4 2 D.IOOOOrHOl 0.0 
2 4 3 0.1 {J()OaOt-Ol 0.0 
2 4 4. 0.1(01)00+01 0.0 
2 5 1 0.128890+01 0.114410+01 
2 5 2 0.119010+01 0 .. 177400+00 
2 5 J 0.100130+01 0 .. 354ZflO-OZ 
2 , 4 0.101260+01 u.29b180-1)1 
2 b 1 0.100000+01 0.0 
2 b 7 O.ll}{\OQC+l)l 0.0 
2 b 3 0.11)0000+01 0.0 
2 6 4 0.100000+01 0.0 
2 7 1 0.}21690+01 O.lO~39D+Ol 
2 7 2 0.114150+01 0 .. 10592 D+t)O 
2 7 3 O.IOOO7D+O} o. 120970-02 
2 7 4 O.lD03br.+U" O.bQbHW-02 
2 8 1 0.139180+01 0.144790+01 
2 B 2 0.1l5nO+Ol 0.945170+ 00 
2 B 3 0.1t)OO4D+Ol 0.638640-03 
2 a 4 0.10044['1+01 O~ 'l406bO-02 
2 q 1 0.100000+01 0.0 
2 q , 0.10001)0+1)1. 1).0 

~ ~ 3 O.10000C+Ol 0.0 
4 l'.lOOOOD+Ol 0.0 

2 10 1 0.13'30?O+1)1 0 .. 136090+01 
2 10 2 0.121540+01 O~ 994890+ 00 
2 10 3 0.10004('1+01 o • 64 32 70-03 
2 10 4 O. l1l0050+01 0 .. 162/)40-02 
1 1 1 O. lOOOOD+lll 0.0 
1 1 2 0.100000+01 0.0 
1 1 3 O. 100000+ 01 0.0 
1 1 4 0.100000+01 0.0 
1 2 1 0.1 !14b30+(H 0.551310-01 
1 2 2 0.105560+ 01 0.MH42D-01 
1 2 3 0.100000+01 0.0 
1 2 4 0.100000+01 0.0 

3 1 0.10230D+01 0.3212bO-OI 
3 2 0.103250+01 0.4S0ll0-o1 
3 3 0.1 000+01 0.0 
) 4 0.1 +01 0.0 
4 1 0.1 01 0.0 
4 2 0.1 01 0.0 
4 3 0.1 01 0.0 
4 4 0.1 01 0.0 
5 1 0.1 01 o. 150420+ 00 
5 2 0.1110 +01 0.182100+00 
5 3 O. 100000+ 01 0.0 
5 4 0.100000+01 0.0 
b 1 0.414980+02 0.404980..-02 
b 2 C. 1. \6850+02 0.141'BO..-O] 
6 3 0.100000+01 0.0 
6 4 0.100000+0l 0.0 
7 1 0.100000+01 0.0 
7 2 0.10000[)+01 0.0 
7 3 0.100000+01 0.0 
1 4 O.lOaOOO+(H 0.0 • 1 0.113900+01 0.1869DO .. JO 
8 2 0.1130 0+01 O. 1 b1 940+ 00 • 3 0.1001 +01 0.192670-02 • 4 0.1002 +01 0.2]Q330-02 
q 1 0.4090 02 ().30::1Q040+02 
q 2 0.1 +02 0.143520.03 q 3 0.1 01 0.0 
q 4 0.1 01 0.0 

10 1 0.1 +01 0.0 
10 2 0.1 0+01 0.0 
10 3 0.1 0+01 0.0 
10 4 0.1 D+O\ 0.0 

DUCTlll Tt E SAND E XCLP SI ONS OF BEAt-' 

COOE 1. Ee. I X-OIR. 
CODE 2 EQ. J X-DIR. 

lEVEL BAY CODE OROT EqOT 
2 1 1 0.100000+01 0.0 
2 1 2 0.100000+01 0.0 
2 2 1 0.11.4410+01 0.1493001"00 
2 2 2 0.10025D+Ol 0.265140-02 
2 3 1 0.114(;180.01 0.300830 ... 00 
2 3 2 0.100100+01 0.524580-02 
2 4 1 O.10QOQD·01 0.0 
2 4 2 0.100000+01 0.0 
2 5 1 0.100000+0l 0.0 
2 5 2 0.100000+01 0.0 
2 b 1 0.113450"-Ol 0.134550'" 00 
2 b 2 0.100230+01 0.228180-02 
2 7 1 0.112210+01 0.213510+ 00 
2 7 2 0.100230+01 0 .. 416880-02 
2 8 1 0.100000+01 0.0 
2 8 2 0.10000D+Ol 0.0 
2 q 1 0.100000+01 0.0 
2 q 2 O. 100000+ 01 o. a 
2 10 1 0.100000"01 0.0 
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10 O.looOOrtnl \).0 
II O.lOOtlOTH·Ol 0.0 
II O.lOOOO[)+Ol 0.0 

I 0.100000+01 0.0 
I O.10000n+ol 0.0 
> 0.113150+0l. 0.11£n4-0+1}1.) 
2 o. lO4~6D+lH 0.556110-01 
3 0.113830+U L 0.248130+00 
3 0.104111)+01 {).A54100-01 
4 0 .. lUOOOI)+u1 o,}.(1 

• 0.100000+01 0.0 
5 O.loooon+Ol 0.0 
5 0.100000+01 0.0 
6 0 .. 112790+01 o.l218?D+OO 
6 O.10440[)+Ul ().440090-01 
1 0.11142[1+01 1).252150+1)0 
7 O.lU4I)AO·')1 U.R931~D-Ol 
B 0.100000+01 0.0 
B O.loooOn+Ol 0.0 
9 O.lOOOl)f)+Ol 0.0 
9 O.10nO!JO+fll 0.0 

10 O.lf)OOUO+ol 0.0 
10 O.ll)OOO[)+Ol 0.0 
II O.I·)OOUD+Ol () .0 
II 0 .. 1000UO+OI 0.0 

DUCT IUT JES AND EXCURSJCf\S OF P~NtL 

CODE 1 EQ. TflP X-OtR. 
CODE Z FQ. BOT x-OJR. 

lEVEL PANEL crOE DROT 2ROT 
1 I I 0.1 i}OOIlf)+01 0.0 
Z I 2 0.10000[')+01 0.0 
2 Z I O.IOO·lOOtoO 1 0.0 
Z Z Z O.lOQOf)O+Ol 0.0 
I 3 I O.l'lIJOOD+OI. 0.0 
I 3 Z O.lOA~ 1!)+{)2 0.303240+02 
I • I 0.100000+01 0.0 
I • Z 0.100000+01 0.0 

"AX .. DYNAMIC ANALYSIS RESULT AT T!MF.--- I). 0000 SECOND 

COLUMN FORt~S 

lEVEL LINE TCRSIONAl "IAJOP AXIS AXIAL "'1 NOR AXI S MAJOR MINOR 
,",OMFNT TOP MOMF.NT BeT MOMFNT FQkCE TOP MOf"lEp.;T "aT HO"'ENT SHEAR SHEAR 

2 I 0.0000 0.0041 0.1)021 0.U020 0 .. 0084 0.0098 0.0001 8:8m z z 0.0000 0 .. 01)71 0.0072 0.0690 0.0002 0.0002 0.0012 
2 1 o. 0000 o. OUbtl 0.0067 0.0685 0.0002 8:88~J 8:88M 8:88f~ z 4 0 .. 0000 0.00)0 0.0010 0.0018 0.0079 
2 5 O.OOZO 33Z .. l1.B 2q 1..p,1QJ\ B.H32 4(».8119 30.1831 1t.2bl1 0.5325 
Z 6 0 .. 0018 18b8.5629 Z20A6.247~ 0.459b 0.470A 0.2378 158.3241 8:1fl ~ 7 0.0020 265.589' 232.3231 2.5841 46.7778 ~4:g~t~ IJ:UU B O.OU20 l63 .. 2153 250.2901 8.2806 53.5334 o.oo~ 2 9 O.DOIR t648. t 76') 1&9')7.411)9 0.1445 0.~OI9 0.1433 
Z 10 0.0020 244.9455 214.&383 2.2150 53.5063 44.1231 3.1299 0.6795 

~ O.OU23 24 .. 3039 26.4002 6~:!~~~ 30.4863 zr:~m ~:m~ 8:m~ 0.00Z3 155 .. 8869 168 .. &462 0 .. 056') 
3 0.0023 142 .. 0489 161.7262 49.5114 0.0535 0 .. 6078 2. 0497 0.0007 
4 0.0023 23 .. 2430 13.1551 3.8'951 21.5464 25.6958 Q.2523 8:am 5 0.0023 187.357u 181.8963 73.0656 8.5811 4.4929 2 .. 4060 
6 o. 0020 19904 .. 5986 46506.4244 6 .. 2559 0.0213 0 .. 0345 2.96.1180 

0.
031'" 7 0.0013 1':;2 .. 2983 164.3666 13.2280 8.5622 4.4828 2.0~OB 0.08 8 • o. 0023 Ib6 .. 2697 167.6258 72.1865 23.!l054 14.0978 2.2090 0.2~ ~ 

9 0.0020 19223.9403 46214.1100 5.2500 0.1293 0.0856 282.020\2 8:~~lt 10 0.0023 144.2411 156.6145 12.5137 23.21M 1l.H41 1.91'15 

OISPlA.CEMEtfTS 

LEVEL X Y ReT 
2 1.385120-01 -8.66822D-Ol 3.43923D-04 
1 1.411510-02 -3.bq21 71)-01 1. 04053D- CI4 



D. INPUT DATA OF EXAMPLE 2 

j 
SE(NO 
10. 
FI RS'f" 
5. 
20. 

BOB 
I 

• 4 

I 

144. 
10. 
144. 
5. 
20. 

I I 
.1')41 
157. 
.;~')~B 
1 'i2. 
20. 

3 0 
2440. <10 
120. 
3254.67 
120. 
21). 

OTwn ~TORY WF COL.ANI) BEA"! STIWCTUPE 
152. 120 .. 
5. 5. O. O. 
1!>2. 1£0. 
2.5 2.5 o. o. 
30. 30. 30. 30. 

E~~Tt-iQUAKE ACCEl!:IH.TtC'''l f~PUT IN X-DIQ.ECTIJ"I 

EARTHQUAKf AC:CflFRoHiGN INPUT IN Y-Di~ECTrr]N 

.04361 .05338 .O/d67 .053311 .lOIQ .1245'.> .11)1 q .. i245'.> 

.04367 .05)38 .. 041b1 .05)38 .051\23 .OHI7 .05823 .01Ll7 
I O. o. 
2 O. 7.40. 
3 24!) .. O. 
4 360. 240. 

• 534 108. I lOOI)(). R.9fl 
8. ". .43) .2Bfl )0.4 14. 

I 300QD. 1.12 144.6 4. 4. 
I I O. O. o. O. .05 
2 I O. O. O. O. .1 
3 I O. O. o. O. .12 , I , I , 
2 3 . , 

1 3 
3 , 3 , 2 
4 2 4 , l ? , , 3 1 
l , 4 , 
3 , 4 , 
4 I 3 , 

3Ab.4 31\6.4 800 .U' O. O. 
30. 30. -33 .437 -33.435 

'jb. ,. 20. 36. 3. ,. a. o. o. o. a. 
o. ,. o. O. O. o. 
O. o. ,. o. O. O. 
o. o. O. I. O. O. 
o. o. o. u. I. O. 
O. O. o. O. o. ,. ,. I. I. ,. ,. I. 
O. O. o. o. o. O. 

50 50 
1000 , 

E. \)UTPUT SOLunOf·1S OF EXAnPLE 2 

STATIC ANALYSt S PLUS. nVNAM!( AN!l.LVS!S 

TWO STORY wF CGL .. AND SEA'" SHdjCTUKE 
NUMBER nf STOPY l EVFl $---- 7 
NU~8ER Of COlU"!N lINES---- 4 
NU~8ER OF BA¥S------------ 4 
NUMBER OF CIFF. COL .. PROP- t 
NUMBER OF DIFF. REA"! PROP- 1 
NUMBER OF OIFF. FEF------- 3 
NUHAER I)F PANEL ElEMENTS-- 0 
HUMBER OF BRACING ELEMENTS a 

STORY DATA 

lEVel NO. ID 
Z SECND 
1 FIRST 

HE IGHT 
144 .. 00 
14"'.00 

MASS(M} 
o .lq 
O .. ?6 

STATIC LATERAL LOAOS ••• CASES A A~D R 

LEVEl NO. 
Z 
I 

FX-A 
to.oo 
5.00 

STATJe VERTICAL NODAL LeAD 

STORY 1 2 
2 lO.OO 20.00 
1 30.00 30.00 

3 
lO.OO 
30.00 

"'eM-A 
0.0 
0.0 

• 20.00 
30.00 

~R.*2 
2-440.9(' 
32'54.62' 

FX-8 
'>.Qa 
2.50 

X( 111 
.1.52.01) 
151.00 

31 • 

2. 

386.4 

-)0. 

F¥-[I. 
s.\}(} 
2.50 

37.3244 

VIM' 
12{}.OO 
120.00 

3Q .. 8 

"'OI1-B 
-lbO.IlO 
-ao.oo 

EARTHQUAKE ACCELE~ATION IN X DIRECTIO~ lIST FROM LEfT TO RIGHT WITH TIME INTERVAL o.eno 

62 .. l? 

K-X 
0.0 
0.0 

Xl 
152.U 
152.0 

0.010966 0.008610 0.006255 0.003900 0.001545 0.1)03468 0.006144 0.01)8822 
0.0152"'4 0.01212S O .. Oli:lZ12 O.OOlbQ1 0 .. 00'),102 0.1)1)266b 0.000150 0.002948 

EARTHQUAKE ACCElfRATlON IN Y OIQ..ECTI'JN LIST FRO!' lEFT TO ? lGHT ',HTH ttME INTE~V.ftl 0.010 

K-Y 
0.0 a.o 

YA 
120.0 
120.0 

0 .. 01l~99 
0.00b084 

X6 
0.0 
0.0 

V8 

8:8 

0 .. 014171 
0.009221 

-Q.01184B -0.008267 -0.004681 -0.002411 -0.004~56 -0.001235 -0.009614 -0.011422 -0.006668 -0.006509 
-0.006933 -0.004051 -O.00S17Q -0.006602 -0_008025 -0.009449 -0.010872 -0.008960 -0.001831 -O.9~110 

EARTHQUAKE ACCELERATION IN I DIRECTION LIST fR(l101 LEFT TO RIGHT ~ITH TIME INTERVAL 0.010 

-0.085810:; -0.053118 -0.020531 0.012104 0.044145 -0.022303 -0.052701 -0.019445 0.013817 0.047080 
0.080342 0.113605 0.064463 0.009120 -O .. 035Ui4 -0.021307 "'O.04?701 -0.014621 -0.106541 -0.063248 
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LU"'P /'otA~S Fr.~ GfC"'(TR Ie ST TFf.\CS$ 

STORY 1 l , '. 2 ll.1l437 I) .ll'J34 q .114:\' ,1.11') ~4 
1 ().l.}t'=' \).124') ·.1.\01\ .... 'I • ~ i .. ' ... 

LUMP "'t.;;" F(1R (~Y~:M1Jr hr-. "'I Y::.! S 

Sf CRY 1 1 '. 
2 0.0437 lJ. iJ" ~/. '1. ,)4 j 7 I). (I') 14 
1 'l .. n'.>:'!:! ().11 7JI o. d')'l? IJ.011.' 

CClUMr>; 1I1\: crC'RI1I~A' rs 
y LlNf 

1 0.0 ll.,) 
2 noOn 740.<)" , 21t1). f'lo D.,) 
4 J60. no 24(),I)() 

COlU"'N 1 0 
~1)')!)1') .1)0 

, T'~Q ~ , ~,·u ! ·';r'. 
I 1.~P: '\" ') .~ l'l~. 1(\ 3. 7.,) ~1 

REA'" lO T[ ~ S 1 FlfX T <" '<J,' 
1 ),luOO.on 1. I.e 144. u') 4. 1'1 (t. 10 

F~ F lC cr'nE "l Vl ., 
1 1 (\.t1 oJ .. \1 tl.O 
2 1 I). [) IJ.') v .. !) 
3 1 noOn 0.11 11.,1 

R~,6."'1 \::C AT lr:NS 
SAY lr:::V ! ( J~ 0 I i vLl 

1 
VI.L VI) 

) 1 2 1 

GENE~A"TfO KfM' lC'C~T!(\NS 

5 TORY B 1 ~ 2 ~ 3 B 4 

2 
I 

GENERAT~O B!:A~ U1AGS ••• LeAD C\S~ 

STORY R 1 H 2 i3 3 K 4 

GENERATeD EEA~ lnAnS • .o_lr",H' CAS~ 

STORY AlB 2. 0 J H It 

2 
I 

C.OLUMN L CU." I eNS 
LINE LEV ele KCOl Gfl\ 

1 2 1 3 1 

GENERATfD CGUJMN LOCATlCNS 

5 TORY C 1 C 2 C 3 C 4 

BEAM PROPERTIF.S 4Nr: llJACS 

BAY NU"'BEP. , Lf'VEl TrflS 1 , JODOO.nO l.ll 
I 30000.00 1.12 

BA.Y NUMBEt:l: 2 
\..£VEl 

30000.0U 
If'!?:S 1 

2 1.12 

FL~X 1 
144.60 
1"'4 .. 60 

Fl 'EX 1 
14 .... 60 

.' 

KII KJJ 
~ .. OO 4.!)U 
4.0() 't.110 

K! ! KJJ 
/ .. ()IJ 4.t>U 
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0' 01> 0 Sf TF T. ,X ,V TP (l.n ~I. \) n.,)\} 8 .. (I\) 0 .. 43 (I .. 2Q 30_4(1 l4.DO 31 .. 32 

K!.1 o 1 DJ l TP 
2.ll\.! 11.1' 'l.n 39 .. RIl 1:.2 .. 1 ~ 

VO W 
1).0 0.050 
o .n f).100 
0.11 !J.120 

Kl J Dl OJ l TP VI V2 V3 
2. n,J 0.0 0.0 V~. 80 62.15 0.00 0.00 0 .. 00 
2.,}O 0.1) 0.0 ]9 .. 8l) 62.15 0.1)0 0.00 0_00 

1<. ~ J 01 OJ Z TP VI V2 V3 
L.OI.l 0.1) 0.0 39 .. 8(1 62 .. 15 0.00 0.00 0.00 



1 )0000.00 1.12 144.60 4~O() 4.0t) 2. Ill) 
8AY NUMBER 3 

KJJ Kr J lEVEL E TORS I FlEx I ." 144.bO 4.00 4.01) 2.01) Z 3QOOO.OO 1.12 
I 3aODD.OO 1.12 144.60 4. JO ,+.00 ,£ .'lI..) 

BAY NUMBER • E I Hf.X I LEVEL 1'O~S 
2 30000.00 1.12 144.60 
1 30000.00 1.12 144.60 

C;OLUMN PIH':PERTlES 

r~~~~N LINE NO. , 
TORS E A I 

2 30000.00 tl.9A 0.53 

COlUMN l I t-.E 
30000.00 8.98 0.53 
NO. 2 

lEVEL E • TfJR.S I 
2 30000.00 8.98 0.53 
1 301)00.00 8.96 0.'» 

COLUM'N LINE NO. 3 
LEVEL E A T'JR$ 

2 301)00.00 €I.qa o. 5~ 
1 30000.00 8.'18 0.5) 

CCLUHN LINE NO. • lEVel E , T']P.S ! 
2 30000.00 !'I.9~ 0.5'3 
1 30000.00 A.q8 U.~3 

NUMERICAL INTF.GPATION INFORfoIATION 

TOTAL NUMBER OF TIME STEP--
TIfE INCREHENT-------------
ALFA DA.MP HtG FACTOR--------
BETA DAMPING FACTOR--------
LOAD FACTOR IN X OIPEC TJ eN-
LOAD FACTOR tN Y OIRECT tCt-J-
LOAD FACTOR tN I DIR~CTION--

AOO 
O.Oll)(I 
0.0 
0.0 

386.4000 
31'\6.4000 
38b.4000 

KIl KJJ KIJ 
4.00 't.Ou 2. ')0 
4.00 4.1)0 2.00 

MAJ ! MIN I DT 
108.00 H.OO 0.0 
1 o.q. 00 31. Of) 1).0 

MAJ I I~I N I OT 
10A.00 17.1)0 0.0 
108.01..1 H.f)O 0.0 

.'J I MIN I DT 
10B.OO 37.L1O 0.0 
lOA. 00 37. ao 0.0 

~4J ! MIN r OT 
lOR.ao 37.DO 0.0 
108.01..1 37.l)0 0.0 

ANGLE OF COLUMN AXt S IN DEGPEES 

ANGLE FROM Y AXIS OF COLUMN NI). 
ANGLE Fl<.C~ Y AXI S OF COLUMN NO. 
ANGlE FROM Y AXIS OF COLUMN NO. 
ANGLE Ff{CM Y AXIS OF CClU"-N NC. 

1 "'0 X GlOBAl----
2. TO )( GllJ~Al----
3 "'J X GlDI\Al----
4 TO )( GLnt3AL--~-

30~ llO 
30.00 

-B.43 

GENERAL CC~TROl 

MUMER.IC.e..t. INT'fGRAT lDN COI)E------ ------ ---
RAMBERG OSGOOD CQN$TSNT ~----------------
RAMBERG CSGOOO CCNSTSNT R----------------
YiElD STRESS fOR STE'El tClUMN-------------

BUCKLING STRESS FOR 8RAC tNG-----~--------
PERCENTAGE CF MEMBER STIFFNESS DIFFERF.NT-
ANGlE FROM X GLORAL TO X REF. (l)Er.RE~SI----

ST AT Ie 

VI 

b:~ 
0.0 
0.0 

8:8 
1.0 
0.0 

LOAD COMBINATION {Mt.,:LTIPLIERI 

VZ V3 Ll 
0.0 0.0 0.0 
1.0 0.0 0.0 
0.0 1.0 0.0 
0.0 0.0 1.0 
0.0 0.0 o.u 
0.0 o. a 0.0 
1.0 1.0 1.0 
0.0 0.0 0.0 

CONTROL RESt.;LT PRINTOUT 

L2 
1).0 
0.0 
0.0 
0.0 
1.0 
0.0 
1.0 
0.0 

, 
1.00 

20.00 
36.00 

36.00 
1.00 

-30.00 

-33.41 

NI 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
1.0 
0.0 

0.0 

or 
0.0 
0.0 

01 
0.0 
0.0 

DB 
0.0 
0.0 

DB 
0.0 
0.0 

DB 
0.0 
0.0 

OB 
0.0 
u.o 

~: g~ ~}=~ n~~~ i-8 ~:~~ g~~T:~~~5E~~E5~. A~~I~i5uT~~~~~~~:: ~8 

INFORMAT ION FOR PLOTTI NG 

~~OTO~IJ~Mt~Ti~8 ~gT~A~f l~C~l ~a:~:.:.:.:100~ 
PLOT DIS .. X.Y ANO ROT. OF Lf'VEL NC.----- 1 
PLOT DIS. X.Y AfolO ROT. OF LEVEl NO.----- 1 

~t8l 81~: I n ~~~H ~ g~ ~8t~~~ ~8:::: , 
PLOT DIS .. Z AT LEVEl 2 Cf COLUMN NO.--- 3 
PLOT DIS. l AT LEVEL 2 Of COLUMN NO.--- 't 
PlgT MOMENT-ROTATION OF COLUMN NUMliER--- l LEvEl NO.---
PL T HOMENT-ROTAT ON OF CDLUMt-.: NUMBER--- 2 LEVEL NO.---
PLOT fo10fllENT-ROTAT ON OF COLUMN NUMB~R--- 3 LEvEL NO.---
PLOT MOMENT-ROTATION OF COLUMN NUMBER--- 4 LEVEL NO.---
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0.0 39.80 b2.IS 0.00 0.00 0.00 

OJ 1 TP V2 V 1 V, 
0.0 39. BO 62. lS 0.00 0.00 0.00 
0.0 39.80 62.15 0.00 0.00 0.00 

OJ l TP V, v2 V3 
0.0 )9.80 62.15 0.00 0.00 0.00 
0.0 39.80 62.15 0.00 0.00 0.00 

0 Sf Tf '" lX lY TP 
6 .. 00 8. 00 0.43 0.29 30.40 1"1.00 37.32 
8.00 fl. 00 0.43 0.29 30.40 H.OQ 37.32 

0 eF fF T" lX lY TP 
8.00 8.00 0.43 0.29 30.ltO 14.00 31.32 
A.OO 8.00 0.41 \}.2q 30.ltO l4.00 31.32 

D BF TF TW lX lY fP 
8 .. 00 8 .. 00 0.43 Q.2CJ 30.40 lit. 00 31.32 
8 .. 00 R.OO 0.43 0.29 30.40 14.00 37 .. 32 

0 OF TF rw lX lY TP 
8.00 8.00 0.43 0.29 30.40 14.00 37.32 
8.00 ~. 00 0.43 0.29 30.40 14.00 }7.32 
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STATI C lOAD ceMS I ~A TI CN---- -M E"'f\ 17 0 F-n~CES-----lo:vfl N(l. 

COLUMN FOFlCFS 

l1NE lQ'&'O TORSIONAL )oIAJQ~ AX} S boX lAl lot IN:CR AX IS MAJOR MINOR 
I'4C"IENT Tr:P ."I'JM':NT IWT MCMENT FOPCf Tep MO~nJT BeT "'OME~T SHEAR SHEAR 

1 -0.00911 -15~.2784 -22.2,)01 - 34. 7342 -56.1384 -20.4110 -1.26-48 -0.54.6 
2 -0.0122 -1~2.3(ni -23 .. 3R90 -46.4647 -US .. 63Q? --48 .. 140~ -1.Z"j,15 -1.1510 , -0.0131 -151.2]<;13 -23. /:J643 - ~1.156<; -139.4396 -60.0122 -1.2462 -t:t~~~ 4 -O.201l -167.0720 -256.9649 7.071'1B 430.4615 537 .8830 -2.8"35 
5 -0.111<;1 -<;10.9040 -151.475(} 3.6662 230.6020 288.0916 -1.6648 3.3018 • G.ooon vo\,NO\) D.oooa SQ.I)\}OO o. 0000 0.0000 0.0000 O.OODO 
1 -0.3542 -1.!.2. ij811 -417.8448 -71.6l0f! 349.8463 696.7510 -8.2708 6.3195 

-0.0098 -364.h13 -101.<;1413 -49.041R 64.6<;16 40. 0010 -J .. z1':J3e O.111Z 
-0.0122 -:SuI. anI -ivO.OlI4 -61.2281 120 .. 036J 72.0913 -3.3034 1.3570 
-0.0131 -H.R.Z7?4 -QQ.?~H -66.1002 150.5711 84.9331, -3.3072 1.6154 
-0.2011 223.6849 4'tc).659.3 -7.0812 430.4866 ~31. 8956 4 ... 116 6.053", 
-0.1119 131.15B4 260. qq41 -3.6311 23(}.bl!>::! 288.0982 2.5883 3.2426 

O.OODO o.oono O.OOOll 50.0000 0.0000 0.0000 0.0000 0.0000 
-0.3:\42 --r'i9.Q6?5 4t)Q.<db9 -[Jl.095f1 UJ02.4014 1023.0315 -2.8445 12.9196 

-0 .OO9~ -43.8342 0.1854 -)8.1596 -121.3408 -18.0162 -0.3122 -1.3549 
-0.012l -129.4314 -44 .. 8100 -52.4362 -124.71&7 -19.2158 -1.2220 -1 • .3880 
-0.0J.31 -lb3.670j -63.1321 -~7.906B -126.1511 -19.6956 -1.5859 -1 .. 4012 
-().Z01.2 2\.4.3'127. 416. Qu90 o .9~2a 116.35I3 111. bb1b 4.2:038 1.8384 
-0. II 79 'l2.9253 184. 1B9R 3.3811 65.2636 9,.1965 1.8~82 1.0109 

0.0000 -0.0000 O.UOtJO ~O.OOI)O -0.0000 -0.0000 0.0000 -0.0000 
-0.3542 -2C). (01 AI) 494.5C)22 -88.7621 -L90.6527 36.5366 2 .. Q3t8 -L.Z9lt8 

4 -u .. 0098 197.FlO37. 121.bU41 -48.2911 -2,5.9C;'3 -15".8008 2.2019 -2.1910 
4 -a.OlZl 2A3.8166 10l.7j41 -61.~366 -253.1021 -155.1440 3.0801 -2.1755 
4 -0.0131 31.8.22.l0 171.8141. -66.8]48 -Z51.9'tftB -155.2913 3.lr31lt -2.7670 
4 -O.lOU 21i6.,H84 't57. t J422 -b.9'04 -118.2287 -131t."t815 ~. 9130 -1.,981 
4 -0.11 T'J 135 • .2:)10 206. vO?: 7 -3 .41 ~6 -71.0102 -B6.5361 2.2112 -0 .. 9879 
4 0.0000 0.0,)00 0.0000 50.1)000 0.0000 0.000(' Q .. OOctO 0.0000 
4 -0.3542 12l1.4JP 112U.11 71 -131 .. 0?86 -950.2810 -686.Z,02 15.8976 -10.9255 

8EAM fORCE S 

8AY lOAD TOQ,S "'IOMENT I MJMENT J MOMENT 
1 1 0.1607 133.8014 -lO ... ~26~ 
1 2 0.171'3 2%.3081 -3aO.}437 
1 , 0.1763 161. )108 -4~0. 6705 
1 4 0 .. 3869 -152.2114 -752.1R7C) 
1 • 0.2281 -402.4364 -402.6?OG 
1 6 -0.0000 " .0 0.0 
1 1 1.1244 -363.4333 -Ll90.349' 

-1).lRRO 292.4721 -2'-0.116Q 
-0.1702 567.9445 -4R3.~914 
-0.1631 b 78 .. 1334 -588.7412 

0.2.520 -408.134'3 -3B2.2.S6Q 
0.1496 -1~1.60n -166.4016 
0.0000 • O. 0000 -0.00,)0 

-0 .. 1197 94d .8079 -1841.7380 

1 0.0097 341.9951 -436.2634 
2 0 .. 014Q 339 .. 3'Hl -45\ .63q6 
3 O.lOOq 338.2933 -458.0101 
4 0.0651 200.Z774 183.8fIZ6 
5 0 .. 056Q 118 .. 7620 105.Q384 
b -0.0000 -0.0000 - O. 0000 
1 0.3076 1338.67Q(o -1056.3522 

4 1 -o .. LtZg QS8.B141 -QOL.OZ1" 
4 2 -0.1461 960.1714 -0')0.5968 
4 3 -0.1594 960.7140 -Afi6 .. 4270 
4 • 0.1541 -299.3.371 -243.6296 
4 5 0.1035 -117.1052 -146.546R 
4 b -0.0000 0.0000 -0.0000 
4 1 -0.1608 2403.2577 -3068.2217 

STATIC lOAD COMBINAfION----MFptBER FORC~ S-----L '7VEl NO. 2 

COLUMN FORCES 

It NE LOAD TORS IONAl MAJOR AXIS AXIAL MINOR AXI S MAJOR MINOR 

1 
"'OMENT TOP MOMENT "OT I-IOME"lT FORCE TOp MOMENT 80T MOMENT SHEAR -i~~t~o 1 -0.0217 -21b.58qq -186. S·'80 -11.4211 -9'5.4041 -11.b533 -).2563 

1 2 -0 .0344 -274.6B89 -1~".1296 -23 .. 283b -216.3014 -180.5940 -3.2~30 -2.1766 
1 , -0.0370 -273.92A!i -187.7303 -25.6283 -264.6bQ 1 -221 .. 7103 -3.2377 -3.3996 
1 • -0.1760 -86.8B12 -33.5<)2:2: 2.41ll 31S.24QO 321.8Z10 -0.805-4. 4-.6253 
1 5 -0.1051 -~3.0969 -22.0867 1 .. 2412 200.7153 172.0913 -0.5028 2.H31 
1 6 0 .. 0000 O. oono 0.0000 20.0000 0.0000 0.0000 0.0000 0.0000 
1 1 -0.3809 -965.1853 -616.9169 -42.6757 -0.4019 13.8946 -11.0451 -0.2963 

2 -0.0277 -844.7141 -S94.'127 -24 .. 5926 159.0800 139.7161 -10.0626 2.0~69 
2 -0 .0344 -845.9311 -592.9074 -30.6841 290.6960 254.1613 "'10.0624 3.1588 
2 -0.0370 -646.3939 -,Q2 .. 26S3 -)3.12L5 l'i3.1424 Z9'9.9394 -10.06Z3 t:~n~ 2 -0.1760 164.9466 71.03'l1 -2 .. 3211 315.2800 321.855~ 1.5~10 
2 -0.1057 99.4140 45.5756 -1 .. 1815 200.7315 112.1092 0.9489 2.4~83 
2 0.0000 0.0000 0.0000 20.0000 0.0000 0.0000 -2~:~m 1~:~~~ z -0.3ROQ -l21l.13B~ - tb63.0108 -11.9014 13b8.5299 1191.7813 

3 1 -0.0271 -106.2iBI -'3.~436 -19.3912 -315.2320 -269.05J1t -1 .. 1265 -4.0237 
3 ~ -O.u344 -338.0639 -236 .. 'H12 -2:6.7.367 -]32:.6847 -Z1Q .. S6-ItT -4.00"Q :!:lm 3 -0.0370 -430.7162 -30Q.b<,t82 -23.9149 -339.6ilS9 -283.1676 -5.1563 , 4 -0.1760 196.4290 111.441)2 2 .. 4064 76 .. 2395 48.3402 2.0588 0.1906 
3 5 -0.1057 80.4816 41.2544 1.1539 41.9574 29.6148 0.8101 Y·4119 1 6 0.0000 O.OIlOI) 0.0000 20.0000 -8b¥:~g~9 -0.0000 9. 0000 -1 :~9ij , 7 -0.1809' -598.2125 -447.0494 -51 .. 0425 -154."341 - .~183 

" 1 -0.0277 490.2153 425.9636 -24 .. 0 109 -64Q .. l038 -549 .. 6643 6 .. 34Z4 -8.%59" 

" 2 -0.0344 711.4713 598.1925 -30 .. 6279 -636.2332 -543.2364 9.0161 :B:Am " 3 -0.0370 799.9498 667.0840 -33 .. 2746 -631.0850 -540.6652 10.1105 

" " -0.1760 275 .. 1415 204.7652 -2.496ft -112.2558 -100.0012 ~:~m :k3Ul " 5 -0 .. 1051 12:7.615q qt>. SQS8 -1.2196 -b9.34J8 -60.2&12 

" • 0.0000 -0.0000 0.0000 20.0000 O. 0000 0.0000 0 .. 0000 -2g:~y~ 4 1 -0.3AO? 2404.5137 1992.6011 -71 .. 6Z'H -2098.0215 -1191.8283 30.3405 



BEAM FO~CES 

BAY lOAO 
1 1 
1 2 
1 3 
1 4 
1 5 
1 • 
1 7 

4 
4 
4 
4 
4 
4 
4 

TORS ""('\foIi=NT 
O.3b05 
0.3777 
O .. 3e.46 
0.2037 
0.1231 

-0. noaa 
1.4497 

-0.3611 
-0. 2qq~ 
-0.2753 
0.1216 
o.un,,:> 
0.0(11)0 

-0.7/tlO 

-lJ.LJ:>'1~ 
n.OO52 
0.0311 
o. all 0 
O.Olqq 

-u.o )00 
O.007B 

-1).2173 
-0.2'.>13 
-0.264') 

0.0037 
0.0414 

-0.0000 
-0.6223 

ST ATI C lOAC COMBY,..,ATION-----L ATEQAL 

LEVEL DIRECTIGN 1 
2 X 0.4404140 
2 Y Q.194P9S9 
2 PCT -0.001)8429 

X O.llO.2GC9 
Y 0.0416879 

PDT -0.00021 .. :; 

.... I'Mf.NT J MClMEto.tT 
q 5. 3452 -17~.2<.j13 

?lo.30b7 -2QO. q4 72 
264 .. 6'H) -344 .. 0072 

-37,.23(1) -375.2164 
-?Oo] .. M'>4 -20 fJ.6f\41 

-o .. !}uOU -I).:)o,)!) 
0.4097 -13bq.l~?? 

203.7851 -lb5.29,)9 
'lOlt.2':>l):,l -3q2.~2 ~q 
60l).436(.. -4133. q1 35 

-234.5002 -7.l9.14Se. 
-lU2 .. 44':l{'. -(/3.0'118 

-0 .. 0000 -0. uooo 
)·131 .. 52.62 -lJ':i4.4;h7 

~ 76.1.2S4 -3"2.0601 
274 .. 3112 -371.6151 
n3.5439 -379.4346 
flo.677, 8~.lO79 
'>2 .. 91":;1 49.01)6 
-l).(\lf'O -0.(.)000 

963. H~b -9bCl .9'H3 

B4') .134b -7~b.L3?4 
IF.!).30fHl -111.7912 
P46. nRC) -706.0147 

- Lbf •• 74L~ -lZ5dJR() 
-4Q.l90'l -11 ... ,U.ti 

O .. Of}(lll -0 .nooo 
227' •• UHll -2346. lqqQ 

FQA~E nISPUCFM~NTS 

2 3 4 5 
O.41'l2bl1 0.4107768 -O.63662fl9 -1.1.3648961 
0.2303008 0.2444627 3.84Blf151 2.05Qb427 

-0.0010459 -0.0011270 '- O. 00 E4119 -0.0050245 

O.112b?63 0.110411:3 -0.3699816 -0.219784) 
n.0565363 0.0600757 2.0091644 J.0159711 

-0.0002730 -0.00]02945 -0.O04522l -0.0026501 

LAST STATIC LOAD COMRINATION rs lJ$fD AS AN IN(TtAl IlIjFa~~ATION FOR DYNAI"IC ANAlYSl~ 

COLUMN FORCES 

lEVEl 1I fo;E 

1 
2 
3 
4 

BEAM fORCES 

LEVn BAY 
2 1 
2 2 
2 3 
Z 4 

01 SPlACEMENTS 

lEVEL X 
2 0.0 
1 O. Q 

VELOCITIES 

lEVEL 
2 
1 

X 
0.0 
0.0 

AtCELERA TI ONS 

lEVEL 
2 
1 

x 
0.0 
0.0 

Tel'S rONAL 
II-OfolENT 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

TORS MnMENT 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

y 
0.0 
0.0 

y 
0.0 
0.0 

y 
0.0 
0.0 

TOP 
"IAJOR AX IS 

",nfl,tNT 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

MO~ENT 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

BOT "'O~£I>{T 

ROT 
0.0 
o.u 

Por 
0.0 
0.0 

PCT 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

J MOMENT 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

AXIAL 
~1Jp;CE 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Tep 
f#INOR 

MOt\ENT 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

g:8 

86 

• 7 
O.OOOO(JOO O.248981S 
8:Sgggggg 6.5711t972 

-0.0165182 

0.0000000 -0.2484294 
0.0000000 
0.0000000 -~:~t~~~t~ 

AXl S 
Brr MOM.ENT 

0 •• 
0.0 

MAJOR MtNOR 
SHEAR SHEllt 

0.0 0.0 
0.0 0.0 

0.0 
0.0 

0.0 0.0 
0.0 0.0 

0.0 
0.0 
g:g 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 



DYNAMIC ANALYSIS Q.ESUlT AT TI"1I"--- 8."0110 Se:CONO 

ENERGIES 

INPUT ENG. 

O .. 25~5aO+03 

STPA IN ENG .. 

0.238650+03 

KI"'IHIC fNG. 

0.160511)+02 

Il!\MP! I\JG Ef'..jG. 

0.0 

COLUMN FCRCES 

lEVn ll~~ 

SEAM. FO~CE S 

10PSIONAl 
""O"'E",IT 

-O.Or)O~ 
-0.0004 
-0.0004 
-O.(H104 

().3q41 
O.Y~41 
0.)941 
0.3Q41 

MAJi)'Ol; AXiS 
TOP "1n"l-:~H HOT MCiMF NT 

->H .. 4033 -114.1~67 
-9a.4'5bb -176. 4qz 7 

42.7246 -2IS.9rin 
124.9]95 -248.48,)9 

-l73.9j20 -/(22.9299 
U(..lH2 -19.291.3 
679.9520 442.1112 
Q49.0470 941.51<) 1. 

lEVEL 
2 

flAY TOr.tS MOMENT I MO'ENT J "'OM~NT 

} 
2 

~ 
3 
4 

OISPLAC~HFNTS 

lEVEL )( 
2 1 .. 10087(HOO 
l 1.4<.}061\)+OO 

VELOC ITIES 

lEvEL X 
2 -l.<J970W+OO 
1 Q.flSQ590·01 

ACCELERATIONS 

lEVEl x 
t -h:·~!~~~g:g\ 

-0.061.2 -U't.QQZ1\ 
-v.ooaf! -109.6912 
-0.0583 "19. '245 
-0.0248 QS.39?o4 

O.113~ -41l.76f19 
0.24SfI -604.7b04 

-0.2934 3'iZ.97?o1 
O_Q2'H 3'1. St:.<:Jo 

Y 
2. j?94/lD+OO 
1.5551.)~ .. \)11 

y 
-6 .. uI86oo+00 

2.0?o2290+QO 

Y 
-3. 71300D+0 1 
-5.892740+01 

-ZO'l.'n S2 
-168.1138 

14Q.8'ifJ4 
96. '5903 

-5q2.61t4 
-584. 752!) 
315~4155 
-3').~4n'l1 

knf 
8.fi4t163D-U~ 
~. ~5,::>f,qQ-O] 

ReT 
3.873650-02 
1.715170-02 

ROT 
3.611840-01 

-7.987530-01 

DUCTILITIES AND FXCuRSIC~S AT T r"'E--- 8.0000 SHONO 

DUCTILITIES AND EXCUPSIOfllS OF C'1LtJ:.o .... 

Egg~ ! ~g: ~g~ ~:gl~: 
CODE 3 Eg. TOP V-DIR. 
CODE", Eg. F!OT V-DIR. 

LEVel 

~ 
2 

~ 
Z 
2 
2 
2 
2 
2 
2 
2 

~ 
2 
1 
1 
1 
1 
1 

1 
1 

I 
1 
1 
1 
1 

COL 
I 
1 
I 
I 
2 
Z 
2 
2 
3 
3 
j 
3 
4 
4 
4 
4 
1 
I 
I 
I 
2 
Z 

~ 
3 
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3 
3 
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4 
4 
4 

CODE 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 

f 
4 
1 
2 
3 
4 
1 

~ 
4 
1 

~ 
4 
1 
l 
3 
4 

ORCT 
0.117290+01 
0.171401)+01 
0 .. 196370+01 
0.218770+01 
0.185280+01 
0.202850+01 
0.219530+01 
0.23.2710+01 
0.132500+01 
0.1268BO+Ol 
0.184750+01 
0.194670+01 
0.172460+01 

8:i~t?fg:8r 
0.201120+01 
0.260570+01 
0 .. 360950+01 
0.247210+01 
0.321790+01 
0.234790+01 
0.38243-0+01 
0.2BZaO+Ol 
0.326630+01 
O .. 21241f'1+01 
0.367140+01 
0.171810+01 
0.226461''+01 
0.415370+01 
0.41Q500+()1 
0.271010+01 
0.352260+01 

DUCTILITIES AND ~XCURStONS OF BEAM 

COOE 1 EQ .. l. )(-Ot~ .. 
CODE 2 EQ. J X-DIR. 

lEVEL 

~ 
2 
2 
Z 
2 
2 

BAy 
1 
1 
2 
2 
3 
3 
4 

tODe 

~ 
1 
2 
1 

f 

ORCT 
0.112050+01 
0.103560+01 
0.10111 D+01 
C.102890+01 
0.123310+01 
0.11351D+01 
O.1267Z0+01 

fROT 
0.4142':10+01 
0 .. 508940+0 1 
0.101700+02 
0.112000+02 
0.584040+01 o. e .. 1l40+ 01 
0.106460+02 
0.112770+02 
0.125120+01 
0.972300+00 
0.691260+01 
0.763250+01 
0.137630+01 
Q.IQOI50+01 
0 .. 92 5600+ 0 1 
0.613310+01 
0.809020+01 
0.155580+02 
0.915840+0L 
0.121880+02 
0.898600+01 
0.1&5500+02 
0.103810+02 
0.121330+02 
o. l031\~D+02 
0.207410+02 
O.55608D+Ol 
O.f!7304D+Ol 
0.150880+02 
O.2)Ob9D+Ql 
0.120150+02 
0.146730+02 

eRr' 
0.225110+00 
0.578130-01 
0.111050-01 
0.288850-01 
O.b4128D+QO 
0.360170+00 
0.512930+00 

t..x IAl 
FOPCE 

2 .. ~~12 
U~.543R 
3. B413 

L1.1643 

6.2713 
34.4263 
13.2f!86 
31.7193 

DENG 
o.3saeSO+Ol 
0.271750+01 
O.1167L0+Ol 
O. 108730+01 
0.418530+01 
0.324 +Ql 
0.115 +01 
0 .. 1'1 +01 
0.123 +01 
0.13 +01 
0.1 +01 
0.1 +01 

g:L. +8t 
0.11 01 
0.104820+01 
0.114'i30+01 
0.220750+01 
0 .. 129110+01 
0.154]80+01 
O.1l984r>+01 
0 .. l1QOQO+01 o. 2ltl 740+01 
0.219130+01 
O.1801"f)+01 
0.188860+01 
0.264990+01 
O.24462U+01 
0.107710+02 
0.98,," 180+01 
0.3644<;{)+1)1 
0.246160+01 

rns STFI ENG. 

0.185320+03 

MINOR TC. MO"1ENT 
134.9337 
209.8904 
134.0!i47 
86.4 L29 

347.1095 
421.4294 
231.3591 

-162.8663 

EE"lG 
0.390180+01 
0 .. 218450+01 
0 .. 243680+00 
0.185040+00 
0.3(.9180+01 
0.35')530+01 
0 .. 1531 00+01 
0 ... 106110+01 
0.235800+00 
0.311360+00 
0.192540+00 
0.686970-01 
0.255650 .. 01 

g:~~~~18:~A 
0.109150+00 
O.15813D+01 
0.259310+01 
0 .. 114560+01 
0 .. 224780+01 
0.481350+00 
O.314Q60+01 

8:mm:S\ 
0.110) 80+01 

8:~jZJfo!81' 
0.288720+0 
0.156100+02 
0.llH'tlO+02 
0.551830+01 
0.549970+01 

EENG 
0 .. 678250-09 
0.489450-09 
0.888760-11 
0.120060-10 
O .. 1C)666Q-05 
0.154870-06 
0.560660-05 

DISSP .. ENG. 

O.18532D+03 

AxIS 
"aT MOMENT 

126.3661 
171.2118 

51.1341 
LJo.~n58 

359.3953 
S2&.1148 
188.4870 

-118.5004 

OENGC 
O.ll0510+01 

8:t~Z!~g!81 
0.107940+01 
0.115130+01 

%:B~i?8:8} 
0 .. 123810+01 
0.101180+01 
0.102780+01 
0.117860+01 
0.105990+01 

8: tg1~~g!8t 
0.116680+01 
0.105110+01 
0.149510+01 

8: t~g~~g:8t 
0 .. 169760+01 
0 .. 125040+ 01 
g:U5g~~!&t 
g:1~~~~~~8t 
g:ii~~~8:0i 
0.1l818c+81 0.194090+0 
0 .. 229660+01 
0.Z5777C+Ol 
0.282220+01 

OENGt 

8:t8888g:81 
0.100000+ 0.1 
0.100000+01 
0 .. 100000+01 
0.100000+01 
0.100000+01 

pERCENT ERROR 

-0.494350-01 

J<l;AJO~ 
SHEAR 

-1.7933 
-1.8336 
-1 .. 1678 
-0.Q369 

-4.5929 
o. &229 
6.6785 

11 .. 0732 

MtNOR 
SHEAR 

1.7483 
2.5655 
1 .. 2119 
1.3852 

4.4639 
& .. 040\0 
2 .. 8206 

-2.8852 

EENGC 
0.294520+00 
0.140920+00 
0.226800+00 
0.155990+00 
0.216860+00 
(). 35~410+00 
0.100420+01 
0 .. 674 0\0+00 
0 .. 1 -01 
0.2 01 
0.1 00 
0 .. 6,. 01 
0.57 01 
O.ll +00 
0.28 00 
0.10 00 
0.1& +00 
0.11 +01 
0.11 0+01 
0.21870D+Ol 
0.419880+00 

8:m~~!81 
0.202900+01 
0.16273£1+01 
0.211600+1

' 0.208120+ 0 g:mm: r 
0.5"'1390+01 
0.38197D+Ol 
0.433590+01 

EE~GC 
0.809310-10 
0 .. 587130-10 
O .. 8521t3D-12 
0.69011D-11 
0.46100\"8:86 
O.35S·B - 1 
0 .. 15149 - 5 
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O.ll?ROO ... Ol 
0 .. 135001".01 
0.133410 .. 01 
u. l~o55n+Ol 
0.1 )41M"HOl 
0.1411Z0+01 
0.12R430+01 
0.166090 ... 01 
n .152330+01 

"'AX .. OYNA"IIC ANALYSIS RfSULT AT TI~F--- 8.0000 SECOf'.lO 

COLUMN FCRC,=S 

LEVEL L tNE 

l 
2 , 
4 

Ot SPlACE. MENTS 

LEVEL X 

f ~: M1~22!gg 

TCP st (}NAl 
~O~f~T 
o. "720 
0.3120 
0.1120 
u.j12u 

0.7660 
O.76bO 
O.1£>bO 
0.7660 

"IAJQI). AXI S 
TOP "1n"lENT 

758.9 .. 31 
bR3.6H4 
328.801{-
313.7977 

540.5')/.3 
51l4.174H 
{AC).9421 
96!J.1)':16J 

anT MOMEN: 
594.2133 
51B.7B14 
285.82,97 
573.301:12 

8';) A .. 5001 
10Qc).SOlC) 
442.1112 

1223.7818 

ROT 
2 .. 31.>004D-1.)2 
1.72144rJ-02 

O.lOOOOO+Ol 
0 .. 100000+01 
0.100001 ... 01 
0.100000+0 1 
0.100000+01 
0 .. 100010+01 
O.lOIlOOO+O 1 
0.100010+01 
0.100010+01 

.\X lAL 
FOl'Ce: 

7.3102 
2t.b43,} 

8.8005 
20.7Q51 

12.6448 
'd.03SQ 
20.1 S18 
1.2.3812 

0 .. 573400-06 
0.950310-06 
0.227210-05 
0.201510-04 
0.190130-04 
O. 78ZQAD- 04 
0.1476 SO-OS 
0.116760-03 
0.747770-04 

MtNOR 
TOP "10M ENT 

451.6051 
4<Hl.8l0"'T 
501.9033 
499.4030 

347.4329 
421.4294 
)03 .. 4249 
503.6582 

AX1 S 
BnT MOMHH 

408.0633 
4ol.5'.>9b 
'.74.5762 
445.4964 

431.1462 
526 .. 7148 
425.3844 
530.7456 

MAJO~ 
SHEAR 

9.1106 
1.9131 
).3013 
6.0239 

9.4253 
10 .. 4416 

6.1008 
14.4216 

"1 NOR 
SHEAR 

5.7962 
6.4060 
6 .. 4895 
6.0056 

4.7915 
6.0440 
4.2924 
6.4577 
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F. IDENTIFICATION OF POSITIVE MEMBER FORCES 

The positive direction of moments is in the same direction 

as the local axes of the members. The positive local axes can 

be identified by using the following method: 

1. Start from the column at the origin of the reference 

coordinates. The positive weak axis of this column must coincide 

with one of the positive coordinates. The positive strong axis 

of the member can be located by using the right-hand-screw rule, 

which states that the index finger points to the weak axis and the 

thumb to the strong axis. 

2. The positive local axes of the other columns, shear walls, 

and shear panels can be located by rotating the column at the 

origin of the reference coordinates in counterclockwise direction 

such that the positive weak axis of the column coincides with 

that· of the member being studied. 

3. The positive major axes of a beam coincide with the posi

tive local axes of the columns to which the beam is connected. 

The positive axial force is assumed to be in tension, and 

the positive torsion is based on the right-hand-rule, which states 

that the thumb in representing the torsional vector points away 

from the member axis. 

As an illustration, the positive axes of the vertical members 

of Example 1 are shown in Fig. 4. The origin of the reference 

coordinates is at column 1 whose positive weak axis coincides 

with the x-axis of the reference coordinates. Use of the right

hand-screw rule yields the strong axis as sketched in the figure. 

For the shear wall, which is identified as member 6, the positive 

89 



weak axis must be in the direction shown, because the counterclock

wise rotation of column 1 sets the weak axis of the column in 

that direction. For shear panel 1, the strong axis has the same 

direction as that of column 1, thus no rotation is necessary. 

The positive major axes of the beam in bay 1 are in the y

direction at column 1 and in the x-direction at column 2, because 

these two beam axes coincide with the two positive column axes. 

The internal forces at the last time-step of some of the 

typical members of Example 1 are shown in Fig. 6 in which the 

arrows signify the positive direction. 
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Fig. 6. Internal Forces of Typical Members of Example 1 

1 kip = 4.448 kN, 1 in.- kip = 0.413 kN-m 
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V. PROGRAM CAPACITY AND GUIDE FOR MODIFICATION 

A. PROGRAM CAPACITY 

The computer program is written in FORTRAN IV with fixed commons 

and dimensions. The total required storage is approximately 1800 k 

with double precision. The capacity of the program is limited by 

the following constraints: 

· The number of floor levels of the structure is not more than 10. 

· The number of bays of the structure is not more than 13. 

· The column lines in the structure are not more than 10. 

· The panel elements in the structure are not more than 20. 

The braced elements in the structure are not more than 40. 

· The number of sets of different fixed-end moments and shears 

of beams is not more than 10. 

The different column properties are not more than 40. 

The different beam properties are not more than 20. 

The total number of earthquake acceleration records in one 

direction are not more than 900. 

B. MODIFICATION OF THE PROGRAM CAPACITY 

The modification of the program capacity can be achieved by 

changing the numbers for appropriate variables in the following 

commons and dimensions. 

COMMON/DATA1/CLN(NC,2), CP(16,NCP), BP(ll,NBP), FEF(7,NFEF), LB(NST, 

NB,3), LDB(NST,NB,3), LCC(NST,NC,2), LP(3,NPAN), IFEF 

(NFEF), PP(16,NPAN), LT(3,NTRU), TP(2,NTRU) 

COM~10N/DATA2/COLU~1l (lO,NC,NST), BEAMl (5,NB,NST) 
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COMt10N/DATA3/COLUM2(8,NC,NST), BEAM2(3,NB,NST), PANEL2(4,NPAN), 

DIAGO(4,NTRU) 

CO~1MON/DATA4/COLU~13(14,NC,NST), BEM13(6,NB,NST), PANEL3(4,NPAN), 

D1SP(6,NST) 

Cm1MON/DATA5/COCOL(9,NC,NST), COBM(5,NB,NST), COPAN(5,NPAN), CODIA 

(2,NTRU) 

COMt10N/DATA6/PLOAD(NSTXNC), A(NST,14), AMA(2XNSTXNC), IF, IFC, Xl, 

Vl, ANG 

COMMON/DATA7/PAA(4,MPC) 

COMMON/DATA8/CDIS(6,NC,NST), BDIS(3,NB,NST), DDIS(l ,NTRU), POlS 

(3,NPAN) 

COMMON/ FOMRl /S( LS), C(MM,~1~1), SB( LS), EF(MN6, NADl), PF( NAD2,3), 

SPAC2(937) 

CO~1MON/FORM2/KH(NNL), SD(MM), E(r1M,NE), EB(Mt'l,NE), SPACl (Nl) 

COMMON/FORM3/SL(LSL), NC, NSNC, N, NFR, NF, NL, KLAT, LLAT, MLAT 

COMMON/ FORM4/SF4( LS, NST), CF4(Mf1,Mf1, NST), EF4 (MM, NE, NST), KH4( NNL, 

NST), RF4(MM,3,NST) 

COMMON/STIF1/SS(NSTC,NSTC), SG(NSS,NSS) 

COMMON/TRAN1/D(NST,1 ,2), AA(1,6), RR(NSTC,6) 

COMMON/DYN1/ACCER(NSTC), VELO(NSTC), Xll(NSTC), X2(NSTC) 

COM~10N/STI F / STF (N2) 

COMMON/ENG/FPD(NSS), FPDD(NSS), DFO(NSTC), DFOO(NSTC), ED, EP 

COMMON/DUCT1/CRVES(4,NC,NST), BRVES(2,NB,NST), NELAS 

COMMON/DUCTJ/PRVES(4,NPAN) 

COMMON/ESTIF/SCOCOL(5,NC,NST), SCOBM(2,NB,NST), SCODIA(l,NTRU) 

COMMON/NEW/R(NN,5), XM(6,NLD), FM(8) 
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COMMON/SHER1/BMY(2,6,NC,NST), RY(2,6,NC,NST), BMA(2,2,NC,NST), BMB 

(2,2,NC,NST), RA(2,2,NC,NST), RB(2,2,NC,NST), RREC 

(2,2,NC,NST), EK1(2,NC,NST), RYl(2,2,NC,NST), KODY 

(2,NC,NST), KODYX(2,NC,NST), REVPT(2,NC,NST), EKEP 

(2,6,NC,NST), RTOT(2,NC,NST), IND(2,NC,NST) 

COMMON/SHER2/BMMY(2,NCP) 

COMMON/SHER3/EKH(2,NC,NST), EKHP(2,NPAN) 

COMMON/SHER4/DDAD(3,NST) 

COMMON/SHERP1/BMYP(2,6,NPAN), RYP(2,6,NPAN), BMAP(2,2,NPAN), BMBP 

(2,2,NPAN), RAP(2,2,NPAN), RBP(2,2,NPAN), RRECP(2,2,NPAN), 

EK1P(2,NPAN), RY1P(2,2,NPAN), KODYP(2,NPAN), KODYXP 

(2,NPAN), REVPTP(2,NPAN), EKEPP(2,6,NPAN), RTOTP(2,NPAN), 

INDP(2,NPAN) 

DIMENSION 

DI~lENSION 

DIMENSION 

DIMENSION 

DI~lENSION 

DIMENSION 

DIMENSION 

BCL(NC)--in MAIN program. 

PA(NST,2), PB(NST,2), BCl(NC)--in Subroutine INFOR~1. 

IMT(NCP)--in Subroutine INITIl. 

A(NSTC,NSTC), B(NSTC,6)--in Subroutine GAUSS. 

AA(NSTC), BB(NSTC), B(NSTC), S(NSTC,NSTC), SC(NSTC,NSTC) 

--in Subroutines lACl and lAC2. 

RF(3XNST,6)--in Subroutine REFDSP. 

TCOIS(4,NC,NST). DROT(4,NC,NST), EROT(4,NC,NST), CMAX 

(B,NC,NST), DENG(4,NC,NST), EENG(4,NC,NST), DETSE 

(4,NC,NST), DEDE(4,NC,NST), TBDIS(2,NB,NST) DROTB 

(2,NB,NST), EROTB(2,NB,NST), DMAX(3,NST), DEDE1(4,NC,NST), 

DEDB1(2,NB,NST), MIND(2), DENGC(4,NC,NST), EENGC 

(4,NC,NST), DENGBC(2,NB,NST), EENGBC(2,NB,NST), TPOIS 
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(2,NPAN), DROTP(2,NPAN), EROTP(2,NPAN), DO(3,NC,NST), 

DDP(3,NPAN), BCL(NC), RR(NSTC,6)--in Subroutine RESULT. 

The following two commons are served for several purposes and 

should be modified accordingly in various subroutines: 

COMMON/FORM2/S(NSTC,NSTC), R(NSTC,3), Sl(NST,3), S2(NST,3) 

COMMON/STIF/ASA(12,12), SA(8,12), T(8,12), TAC(8,12,NC,NST), TAB 

(3,6,NB,NST), TAD(1,8,NTRU), TAP(4,lO,NPAN) 

The variables in the above commons and dimensions are listed 

as follows in which the numbers in parantheses represent the program 

capacity in the present form: 

NST = Number of stories in the structure (10). 

NC = Number of vertical column lines in the structure (10). 

NB = Number of bays in the structure (13) . 

NTRU = Number of bracing elements in the structure (40) . 

NPAN = Number of infilled shear panels in the structure (20). 

NCP = Number of sets of different column properties (40). 

NBP = Number of sets of different beam properties (20). 

NFEF = Number of sets of different fixed-end moments and shears 

due to vertical loads acting on the beams (10). 

MPC = Total number of earthquake acceleration records in one 

direction (900). 

NLD = total number of static load combinations (10). 

~1~1 = 2 x NC 

MN = 2 x ~1M 

NN = MN + NC x NST + 3 x NST + 3 + NC 

MN6 = MM + MN + 6 

LS = (MM x (MM + 1))/2 
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LC = Mt~ x t~M 

NE = NC x NST + 3 x NST + 6 + NC 

LE = NE x ~1M 

NNM = NN - MN 

LSL = (NNM x (NNM + 1)) /2 + NNM x 3 

NNL = NN + 3 

NADl = 6 + 2 x NC 

NAD2 = M~l + MN 

NSTC NST x NC + 3 x NST 

NSS = 3 x NST 

Nl = NSTC(NSTC + 9) - NNL - ~4M - 2 x MM x NE 

N2 = 96 x NC x NST + 18 x NB x NST + 8 x NTRU + 40 x NPAN + 336 

The number of the sets of different column properties (NCP) 

has two groups for steel and reinforced concrete. Each group has 

20 different sets. The identification numbers for the steel groups 

are 1 through 20 and those for the concrete groups are 21 through 

40. Thus when a structure having the properties exceed the limit, 

the changes must be made in accordance with the following three 

possible cases: 

1. The different sets of steel column properties are in the 

limit (less than 20), but the different sets of concrete properties 

are more than 20. The variable, NCP, in the commons should be 

changes as NCP = 20 + NCON in which NCON = number of sets of differ

ent concrete properties. 

2. The different sets of steel column properties are over 20 

and the concrete groups are in the limit. 
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3. The different sets of both the steel and concrete column 

properties are over the limit. 

For cases 2 and 3, let NSTL = number of sets of different 

steel properties, NCP = NSTL + NCON, and ISTAR = NSTL + 1, then 

the changes are to replace NCP in the commons by the new NCP com-

puted above, and replace 20 by NSTL and 21 by ISTAR in the fo110w-

i ng subrouti nes: 

Subroutine INFORM; 1 ines 960, 970, 980, 1000, 1020 and 1070. 

Subrouti ne INITIL; 1 i nes 1570 and 1680. 

. Subroutine FORM; lines 680 and 730 . 

Subroutine FORCES; 1 i nes 980 and 1620. 

. Subroutine RESULT; 1 i nes 71 0, 715, 825 and 3005. 
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