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The new computer program 3D-BASIS-TABS, an extension of 3D-BASIS and ETABS, is a
special purpose program developed for nonlinear dynamic analysis of three dimensional base
isolated structures. The program can analyze base isolated structures with an elastic
superstructure and inelastic/nonlinear isolation system. 3D-BASIS-TABS has three options
for modeling the elastic superstructure: ,1) three dimensional shear buildi ng representation;
2) full three dimensional representation; and 3) three dimensional building representation
via a stiffness matrix supplied by user. This report describes the development and verifi-
cation of the new program, which includes linear beam, column, shear wall and bracing
elements to model the elastic three dimensional superstructure and inelastic/nonlinear
elements to model the isolation system. The superstructure member forces are computed in
3D-BASIS-TABS by back substitution, after the nonlinear time history analysis is completed
and peak member forces are output to facilitate the design of members. The veri fication
of the program 3D-BASIS-TABS is presented in two case studies, three-story and eight-
story buildings with various isolators. These case studies serve also as examples of use
of this computer program. A comprehensive user's manual with input/output files is
pr'esented.
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PREFACE

The National Center for Earthquake Engineering Research (NCEER) was established to expand and
disseminate knowledge about eanhquakes, improve earthquake-resistant design, and implement
seismic hazard mitigation procedures to minimize loss of lives and property. The emphasis is on
structures in the eastern and central United States and lifelines throughout the country ilia. are found
in zones oflow, moderate, and high seismicity.

NCEER's research and implementation plan in years six through ten (1991-1996) comprises four
interlockedelements, as shown in the figurebelow. Element I, BasicResearch, is carried out to support
projects in the Applied Research area. Element n, Applied Research, is the major focus ofwork for
years six through ten. Element m, Demonstration Projects, have been planned to support Applied
Research projects, and will beeithercase studies or regional studies. Element IV, implementatIon, will
result from activity in the four Applied Research projects, and from Demonstration Projects.

ELEMENT I
BASIC RESEARCH

o 8eIamic haurd and
ground motion

o SoIls.nd geotechnical
engineering

o Structl.ir...nd systems

o Risk .nd rell.bliity

• Prot-=Uve.nd Intelligent
ayatema

• SOCWaI and economic
stud...

ELEMENT II
APPUED RESEARCH

ort. BuildingP~

• The Nonatructural
Components Project

• The Ufalina Project

• The Highway Project

ELEMENT III
DEMONSTRATION PROJECTS

C... Stud...
• ActIve and hybrid conttoI
• Hoapltal and data processing

~!!!t!e=

• Short and medium span bridges
• water SL:pp1y systems in

Memphis and San Francisco
RegIon.1 Studlea

o New York City
• Mlululppl Valley
• San Francisco Bay Area

ELEMENT IV
IMPLEMENTAnON

oCon~

• Educ.tlonfTr.lnlng cou.....
• Publlc:.ltions
• Public Aw.,.,....

Research in the Bundial Project focuses on the evaluation and retrofit of buildings in regions of
moderate seismicity. Emphasis is on lightly reinforcedconaetebuildings, steel :oemi-rigid frames, and
masonry walls or infills. The research involves small- and medium-scale shaketable testsand full-scale
component tests at several institutions. In a parallel effort, analytical models and computer programs
arebeing developedto aid in the predictionoftbe response oftbesebuildings to variow typesofground
motion.
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Two of the short-term products of the Building Project will be a monograph on the evaluation of
lightly reinforced concrete buildings and a state-of-the-art report on unreinforced masonry.

The protective and intelligent systems program constitutes one ofthe important areas ofresearch
in the Building Project Current tasks include the following

I. Evaluate the performance offull-scale active bracing and active mass dampers already in place
in terms of performance, power requirements, maintenance, reliability and cost

2. Compare passive and active control strategies in terms of structural type. degree of
effectiveness, cost and long-term reliability

3. Perform fundamental studies of hybrid control.
4. Develop and test hybrid control systems

The new compu/er program d()c,.'",ell1~·,,' 111 IhlS report. 3D-BA.\'fS-IABS. IS an enhanced
version of 3D-BASIS, a spe(.·ial purpose program del'eloped hy NCf;f,'R for nonlinear
dynamiC a"a~J)slS of hase-isolated slruclures. One disadl'aJ1tage a,Ho(.'lated with /he ongmal
version IS that the .mperstrueture forces can not he computed direL'1ly. Ihe superstructure
memher forces are computed in 3D-BASIS-TABS hy hack suhs/itution, after the nonlinear
time history analy.H.\· is completed, andpeak member forces are outputtofaci!ltate the design
of members. Ihe ver~ficaliol/ of this enhanced I'enion IS prl:.\PfPlCa ill rhlS report using two
case studies. A comprehensive uwr\ manual with "'put ou/put files is also presented.

IV



ABSTRACT

The new computer program 3D-BASIS-TABS is a special purpose program developed

for nonlinear dynamic anaiysis of three dimensional base isolate\J structures. The program

can analyze hase isolated structures with an elastic superstructure and inelastic/nonlinear

isolation system. 3D-BASIS-TABS has three options for modeling the elastic superstructure:

(i) option 1 . three dimensional shear building representation. in which ca~e the stiffness

matrix ofthe superstructure is constructed internally hy the program followed hy the dynamic

analysis; and (ii) option 2 - full three dimensional representation. in which case the dynamic

characteristics of the superstructure are obtained from a structural analysis routine fullowed

by a dynamic condensation and dynamic step-by-step analysis with a final full recovery of

maximum internal forces in structural elements; and (iii) option 3 - three dimensional building

representation via stiffness matrix suptied by user, hence the superstructure is modeled at a

global level by using either the story stiffnesses or the dynamic characteristi(.s. The isolation

system is modeled by representing the force displacement relationship of each individual

isolator explicitly. The aforementioned approach yields global response results accurately as

well ao; the history of elements response.

A previous version of this program, 3D-BASIS [Nagarajaiah, Reinhorn, and Constan­

tinou, 1991bIhad the disadvantage that superstructure forces could not be computed directly.

Hence, the design of beam and column members should have been based 0(1 pseudostatic

analysis using global response results. This report describes the development and verification

of the new computer program 3D-BASIS-TABS, an enhanced version of 3D-BASIS, which

includes linear beam, column, shear wall and bracing elements to model the elastic three

d~mensional superstructure and inelastic/nonlinear elements to model the isolation system.

The superstructure member forces are computed in 3D-BASIS-TABS by back substitution,

after the nonlinear time history analysis is completed, and peak member forces are output to

facilitate the design of members.
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The verification of the program 3D-BASIS-TABS is presented in two case studies, i.e.,

three-story and eight-slory buildings with various isolators. These case studies serve also as

examples of use of this computer program. A comprehensive user's manual with input/output

files is presc:1ted.
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SECTION 1

INTRODUCTION

A comprehensive research effort for testing, analysis and design of base isolated

structures with different isolation systems has been underway at the State University of New

York at Buffalo. The objective of this research effort was: (i) to develop analysis capability

and analytical models, calibrated using experimental results, and (ii) to use the analytical

tool in-turn in experimental research and practical design applications. The result of this

continued research effort was a comprehensive computational tool and computer program

3D·BASIS (Nagarajaiah, Reinhorn, Constantinou 1991a. 1991b; Tsopelas, Nagarajaiah,

Constantinou, Reinhorn 1991).

Computer program 3D-BASIS has been specifically developed for analysis of base

isolated structures (Fig. 1.1) with elastic superstructure and inelastic/nonlinear sliding and/or

elastomeric isolation systems. The novelty of the analytical model and solution algorithm in

3D·BASIS was its capability to caplult: lilt: IIlghly nunlinear oehavior uf ~liJil1g, isoiation

systems in plane motion. Biaxial and uniaxial models in 3D-BASIS can represent both elas­

tomeric isolation bearing~, sliding isolation bearings, various hysteretic devices, and viscous

damping devices. The solution algorithm in 3D-BASIS, consisting of the pseudoforce method

with iteration, is accurate and efficient.

Computer program 3D-BASIS-M (Tsopelas, Nagarajaiah, Constantinou, Reinhorn

1991), an enhanced version of3D-BASIS, has been developed for analyzing multiple building

base isolated structures (Fig. 1.2). The analysis of multiple buildings on a combined isolation

system arises in long buildings which may consist of several buildings separated by narrow

thermal expansion joints. The torsional characteristics of the combined isolation system
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and single basemat with multiple superstructure configuration can be significantly different

than that of individual buildings on separate isolation systems. In such cases, 3D-BASIS-M

can be used.

3D·BASIS has two options for modeling the elastic superstructure: (i) option 1- three

dimensional shear building representation, in which case the stiffness matrix of the super­

structure is constructed internally by the program and the dynamic analysis is performed; and

(ii) option 2· full three dimensional representation, in which case the dynamic characteristics

'Jfthe superstructure are obtained from other computer programs, such as ETABS (developed

by Wilson et al. 1975 (i.e., the superstructure is modeled separately by ETABS to determine

the frequencies and mode shapes) and imported into 3D-BASIS where the dynamic analysis

is performed. Hence the superstructure is modeled at a global level by using either the story

stiffnesses or the dynamic characteristics (i.e., beams, columns, etc. are not modeled explicitly

in 3D-BASIS). However, the isolation system is modeled by representing the force dis­

placement relationship of each individual isolator explicitly. The aforementioned approach

yields global response results accurately and this approach is attractive because of its merit

of simplicity. However the disadvantage of this approach is that the time history of super­

structure member forces cannot be computed. Hence the design ofbeam and column members

should h~ hased on pseudostatic analysis using global response results.

This report describes the development and verification of a new computer program

3D-BASIS-TABS, an enhanced version of 3D-BASIS, which includes linear beam, column,

shear wall and bracing elements to model the elastic three dimensional superstructure and

inelasticjnonlinearelements to model the isolation system. The superstructure member forces

are computed in 3D-BASIS-TABS by back substitution, after the nonlinear time history

analysis is completed, and peak member forces are output to facilitate the design of members.
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Verification of the program 3D-BASIS-TABS is presented. A case study analyzing an eight

story base isolated structure is presented. A comprehensive user's manual with input/output

files is presented.

The input format for the superstructure in 3D-BASIS-TABS has been retained in the

same format as in ETABS [Wilson et aI., 1975) to facilitate usage (since many engineers and

researchers are familiar with the superstructure input requirements for ETABS). It is to be

noted that some of the aforementioned beam, column, shear wall and bracing elements are

adopted from the same computer program, ETABS. The substructure condensation, global

assembly, and backsubstitution procedures used in ETABS are also adopted.

1-5



SECTION 2

OVERVIEW OF 3D-BASIS AND ETABS

In this section, the features ofcomputer programs 3D-BASIS and ETABS are revieweJ.

The limitations of 3D-BASIS are pointed out and the advantages of enhancing the program

3D-BASIS are elucidated.

3D-BASIS was designed and developed according to the advantages of the modeling

approach proposed by Wilson et a1. (1975) for the 3D-superstructure in ETABS, i.e., frame

substructures interconnected by rigid floor diaphragms. with three degrees-of-freedom per

floor at the center of mass. The process of modeling the elastic superstructure in 3D-BASIS

was simplified by using eigenvalues and eigenvectors obtained using programs such as ETABS.

The tremendous computational advantages that can be g3ined by this modeling approach,

adopted in 3D-BASIS for modeling the linear superstructure, coupled with: (i) modal

reduction; and (ii) pseudoforce solution procedl're with equilibrium iterations, makes the

algorithm in 3D-BASIS highly efficient. The only disadvantage of using eigenvalues and

eigenvectors for modeling the superstructure in 3D-BASIS is that superstr\Jcture member

forces cannot be computed. Hence, the design of beam and column memhers should be hased

on pseudo-static analysis performed usinf the computed global time history response at the

center of mass of the floors.

The program 3D-BASIS-TABS describ~d in this report is designed to overcome this

limitation. Linear elastic elements available in ETABS are adopted in 3D-BASIS-TABS to

model the three dimensional superstructure. The condensation, global assembly and back

substitution procedures from ETABS are also adopted. The time history of member forces

are computed by back substitution, after the nonlinear time history analysis is completed, and

peak member forces are output to facilitate the design of members.
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2.1 COMPUTER PROGRAM 3D-BASIS

Computer program 3D-BASIS (Nagarajaiah et al. 1990,1991) is a specia~ purpose

program for nonlinear dynamic analysis of three dimensional base isolated structures. A typical

multistory base isolated building that can be analyzed by 3D-BASIS, along with the relevant

degrees flf freedom, is shown in Fig. 1.1. The superstructure is modeled with three degrees of

freedom attached to the center of mass of each floor. The base and floors are assumed to he

rigid diaphragms. The 3D-superstructure is modeled as an elastic frame-shear wall structure

and nonlinear behavior is restricted to the base. The isolation system is modeled with spatial

distribution and explicit nonlinear force-displacement characteristics of individual isolation

devices. Lihrary of isolation elements includes linear spring element, linear viscous damper

element, sliding bearing elements, elastomeric bearing element and steel damper element.

The hysteretic model used to model the isolators is a differential equation model which can

represent the nonlinear biaxial characteristics of the isolators. The time domain solution

algorithm developed, consisting of the pseudoforce method with iteration, is suitable for the

solution of stiff differential equations that arise in sliding systems due to stick-slip behavior.

2.2 SALIENT FEATURES OF 3D-BASIS

Salient features of 3D·BASIS which make it specially suitable for analysis of base

isolated structures witIJ different Isolation systems are:

(1) Capability to analyze isolation systems that are a combination ofelastomeric and sliding

isolation systems;

(2) Unified model capable of representing the biaxial behavior of eithei elastomeric or

sliding bearings and other isolation devices;

(3) Capability to capture the highly nonlinear behavior of sliding isolation systems in plane

motion;

2-2



(4) Pseudo-force solution algorithm for accurate and efficient solution of stiff differential

equations that arise in sliding systems due to stick-slip behavior;

(5) Solution algorithm with the accuracy of predictor-corrector methods and efficiency

suitable for analyzing large base isolated structures;

(6) Capability to model multistory base isolated buildings and capture the lateral-torsional

behavior under bidirectional earthquake motion;

(7) Simplicity of input requirements and execution on both main and microcomputers.

With the aforementioned capabilities, 3D-BASIS has become increasingly popular

amongst both researchers and practicing engineers leading to several applications: (i) pre­

liminary studies in preparation for shake table tests at SUNY-Buffalo and UC-Berkeley; (ii)

evaluation of the important effects of nonl inear biaxial interaction between orthogonal lateral

forces in isolation hearings, on the response of base isolated structures, by Nagarajaiah et al.

(1990) and by Mokha et al. (1993); (iii) simulation of shake table test results using measured

properties of the structure and the isolation system (Nagarajaiah et al. 1992); (iv) study of

lateral torsional response of base isolated structures (Nagarajaiah et al. 1993a;1993b); (v)

evaluation of SEAOC code provisions for base isolated structures (Constantinou et al 1993;

Theodossiou et al. 1991; Winters et al. 1993); (vi) analysis of new base isolated buildings and

existing buildings to be retrofitted using base isolation (Amin et al. 1993a; 1993b; Aliher et

al. 1993; Button et aI. 1993; Cho et aI. 1993; Nagarajaiah et al. 1993; Palfalvi et aI. 1993); and

(vi) post-earthquake evaluation studies of existing base isolated buildings in seismical1y active

areas such as the region of San-Andreas fault (Clark et al. 1993, Mitsusaka et al. 1993).
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2.3 SUPERSTRUcruRE MODELING IN 3D-BASIS

The 3D superstructure is modeled ao;; an elastic frame-shear wall structure and nonlinear

behavior is restricted to the base. Coupled lateral-torsional response is accounted for by

maintaining three degrees of freedom per floor, i.e., two translational and one rotational

degree of freedom attached to the center of mass. The bao;;e and the floors are assumed to

be rigid diaphragms.

Two options exist for modeling the superstructure:

(t) Three dimensional shear building representation in which the stiffness matrix of the

superstructure is internally constructed by the program. It is assumed that the centers of

mass of all the floors lie on a common vertical axis, floors and beams are rigid and walls

and columns are inextensible.

(2) Full three dimensional representation in which the dynamic characteristics of the

superstructure, such as frequencies and mode shapes supplied by user. [determined by

computer programs such as ETABS (Wilson et at. 1975) and imported to program 3D­

BASIS]. In this way, the axial deformation of columns; bending and shear deformation of

column and beam members; and arhitrary location of the center of mass are implicitly

accounted for. However, the model for dynamic analysis still maintains three degrees of

freedom per floor because the uther joint degrees of freedom are condensed out.

In both options, the data needed for dynamic analysis are the mass and the moment

of inertia of each floor, frequencies, mode shapes and ao;;sociated damping ratios for a given

number of modes. A minimum of three modes of vibration of the superstructure need to be

considered.
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2.4 ISOLATiON SYSTEM MODELING IN 3D-BASIS

The isolation system is modeled with spatial distribution and explicit nonlinear

force-displacement characteristics of individual isolation devices. The isolation devices are

considered rigid in the vertical direction and individual devices are assumed to have negligible

resistance to torsion.

The following elements are availahle for modeling the behavior of an isolation system:

1. Linear elastic element (spring).

2. Linear viscous element (damper).

3. Hysteretic element for ela'itomeric bearings and steel dampers.

4. Hysteretic element for sliding bearings.

2.4.1 Linear Elastic Element

The linear elastic element can be used to approximately simulate the behavior of

elaslOmeric bearings along with the viscous element. All linear elastic devices of the isolation

system specified are combined internally by the pfl'gram. in global elements having the

combined properties of all the elastic devices, and total translational stiffnesses, K" and Ky.

and the rotational stiffness. Kr• with respect to the center of mass of the base.

2.4.2 Linear Viscous Element

The linear viscouselement can be used to simulate the viscous properties of the isolation

devices. All linear viscous devices specified are combined. internally in the program. in global

viscous elements having the combined properties. and total translational damping coefficients

ex and c;, and rotational damping coefficient C.' with respect to the center of mass of the base.
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2.4.3 Model for Biaxial Isolation Elements

At a bearing undergoing plane motion with displacement components l,l > and l' y

and velocity components U x and U y in the X and Y directions, lateral forces develop and

these forces exhibit biaxial interaction. In addition, a torsional moment develops at the

bearing. The contribution of this torsional rr.~ment to the total torque exerted to the structure

supported by several bearings is insignifil:ant.

The direction of the resulting force at the bearing opposes the direction of the motion

given by:

(?. I )

The model presented herein accounts for the direction and magnitude of the resulting hys­

teretic force.

The model for biaxial inter::\ctk.l is based on the following set of equations proposed

by Park, Wen and Aug (1986):

{
i ~} = :.! {~x} _~( Z ~ ( y S 19" (U ~ Z ~ ) + ~)
Zy Y iJ y Y ZxZy(ySlgn(Ux7~)+B)

z ~Z y(ySign(U yZ y) + (3»){U x \

Z~(ySigll({yZy)+B) lI y j

(2.2)

in which, z,. and Zy are hysteretic dimensionless quantities, Y is the yield displacement, A, Y

and (3 are dimensionless quantities that control the shape of the hysteresis loop. The values

ofA = 1, Y = 0.9 and [3 = O. 1 are used in this ieport. When yielding commences, Eq. 2.2

has the following solution provided that A I (~ + y) = 1 (Constantinou et al. 1990):

z x - cos e. Z) = sin e
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Zx and Zy are bounded by values _± 1 and account for the direction and hiaxial interaction of

hysteretic forces. The interaction curve given by Eq. 2.2 is circular.

2.4.3.1 Biaxial Element for Sliding Bearings

For a slidingbearing, the mobilized forces are described by the equations (Constantinou

et a1. 1990):

(2.4 )

in which, W is the vertical load carried by the bearing and 115 is the coefficient of sliding

friction which depends on the value of bearing pressure, angle e and the instantaneous

velocity of sliding 0:

U=(O~+U~)1/2 (2.5)

'Lx and Zy which are bounded by the values.± 1, account for the conditions of separation and

reattachment (instead of a signum function) and also account for the direction and biaxial

interaction of frictional forces.

The coefficient of sliding friction is modeled by the following equation (Constantinou

et at. 1990):

(2.6)

in which, I m a x is the maximum value of the coefficient of friction and /'I" f is the difference

between the maximum and minimum (at U- 0) values of the coefficient of fric­

tion. 1 max' 0.1 and a are functions of bearing pressure and angle e (Constantinou et

aI. 1990). To account for the effects of axial load, the parameters are adjusted based on

experimental results (Mokha et a1. 1993). The dependency on the angle e is negligible and

hence neglected.
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2.4.3.2 Biaxial Model for Elastomeric Bearings and Steel Dampers

For an elastnmeric bearing, the mobilized forces are described by the equations:

FY .
F =0-[' +(I-o)F'/x }" . , •

F Y

1-",=0-, [·y+(I-o)I-".'/.,
I

(?.l )

in which, 0 is the postyielding to preyielding stiffness ratio, I-" j is the yield force and} . is the

yield displacement. Zx and Zy account for the direction and biaxial interaction of hysteretic

forces.

2.4.4 Model for Uniaxial Isolation Elements

The biaxial interaction can be neglected when the off-diagonal elements of the matrix

in Eq. 2.2 are replaced by zeros. This results in a uniaxial model with two eiiher frictional or

bilinear independent elements in the two orthogonal directions. Eq. 2.2 collapses to the

uniaxial model governed by the following equation (Wen, 1976):

z Y = flii - ! 71 T] (y Sgn (If /) + r~) [ (?H)

where 11 = 2 in the biaxial case and this parameter controls the transition from elastic range

to the post yielding range. The value of this parameter can be increased to achIeve near-bilinear

behavior rather than smooth bilinear behavior. When the ratio .JI (r~ ~ {) = I the model

reduces (Constantinou et al. 1990) to a model of viscoplasticity.

The interaction curve in the uniaxial case is effectively square. In the case of uniaxial

sliding element the velocity used for calculation of the coefficient of friction from Eq. 2.6 is

either li , or li yo
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2.4.5. Validity of the Biaxial Elements

The vdlidity of the biaxial elements was verified hy comparison with the experimental

results of: (i) tests on Teflon-steel sliding hearings under simultaneous compression and high

velocity bidirectional motion (Mokha et al. 1993) shown in Fig. 2.1 ~ anG (ii) tests on steel rod

dampers under hidirectional motion (Yasaka et al. 1988) shown in Fig. 2.2. The simulated

ar.d experimental results from Nagarajaiah et al. (1993a; 199 ~ h) shown in Fig. 2.1 and 2.2

indicate good agreement.

From the comparison with experimental hiaxial force-displacement loops, the accuracy

of the hysteretic model in 3D-BASIS is evident. Further verifil'ation of the hysteretic model

in 3D-BASIS by comparison with test results can be found in Nagarajaiall et al. (1991; 1(1)0).

2.4.6 Global System Assembly and Pseudororce Solution Algorithm in 3D-BASIS

The global system assemhly, of the 3D-superstructure and the isolation system, has

been described in Nagarajaiah et al. (1991). The incremental nonlinear force vector in the

equations of motion is brought on to the right hand side and treated as a pseudoforce vector.

The two step solution algorithm that was developed hy Nagarajaiah et al. (1991) is as follows:

1. The solution of equations of motion using unconditionally stable Newmark's

constant-average-acceleration method;

2. The solution of differential equations governing the hehavior of the nonlinear

isolation elements using unconditionally stable semi-implicit Runge-Kutta method

suitable for solution of stiff differential equations.

2.4.7 Validity of the Analytical Model and Solution Algorithm in 3D-BASIS

The validity of the analytical model and solution algorithm used in 3D-BASIS was

demonstrated further, by Nagarajaiah et al. (1993a), by comparison with experimental results

from bidirectional shake table tests on a sliding isolated model by Hisano et al. (1988).
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The tested model was a 1/8 scale steel structure, 120 in (3048 mm) long and 90 in (2286 mm)

wide, on a sliding isolation system consisting of 9 sliding bearings with 4 rubber springs. The

model weighed 10.1 tons (101 kN), with 8.05 tons (80.5 kN) of superstructure weight and 2.05

tons (20.5 kN) ofb~e wei'~ht.T ,e radius ofgyration was r = 0.29 L. The model had symmetric

stiffness and mass propert ies. For the scaled ~uperstructure, the uncoupled lateral peried was

o11 sec (corr~spondingto C.3 sec in prototype) and the uncoapled torsional period was 0.07

sec (0.2 sec in prototype). The damping ratio measured in the :\uperstructure was 1%. For the

isolat;()n system, the uncoupled lateral period was u.35 sec (1.0 sec in protot}po::) and (he

uncoupled torsional period was 0.208 sec (0.581{ "ec in rrototype). The diameter of the sliding

bearings were between 2.75 in (69.85 mrr.) and 1.4 in (35.56 mm). The maximum hearing

pressure dllring tests was YOO psi (6.21 MPa). The coefficient of friction was measured to vary

bc;:tween 0.10 and 0.15. The model struct~lre was excited by time scaled accej\~"ationsof 1940

El Centro NS ad EW comp')IIents. The peak table acceleration in hoth the directiolls was

scaled up by a factor of 1.5. Fig. 2.: shows the measured and simulated frame acceleration

and the base displac~ment in thf. NS direction, and the displacement orbit of the center of

mass of the b<ise. The historic:!1 accelerogram of 19<1u EI Centro mot inn scaled appropriately

was used as the excitatIon for the analytical simulation, as the achieved shake table accel­

eration time history wa, not available. Despitt.. this, a comparison between the measured and

simulated results show gOI)d agreement, including major features of the displacement orbit.

From the above comparison with shake table test results, the accuracy of the analytical

model and solution algorithm in 3D-BASIS j:;, evident. FllTther verification of 3D-BASIS by

comparison with unidirectional shake: tabk test results and results from general purpose finite

element computer programs such as ANS'~ (Mondkar et al. 1975) and DRAIN-2D (Kannan

et at. 1975) has been presented by the authors (Nagar~jaiahet al. 1991b).
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2.5 3D-BASIS APPLICATIONS

3D-BASIS is a useful tool for experimental studies, for response prediction and for

postprocessing data. Among these applications was an analytical study of a shake table test

performed on a six-story-steel-structure at SUNY-Buffalo with a sliding isolation system

(Nagarajaiah et al. 1992). Applications at UC Berkeley include preliminary studies for a

shake table test of a 1/2.5 scale reinforced ('oncrete three-story-structure with three types of

isolation systems (Aiken et a1. 1993). 3D-BASIS has been also used to evaluate the important

effects of nonlinear biaxial interaction, between orthgonallateral forces in isolation bearings.

on the response of base isolated structures, by Nagarajaiah et al. (1990). and by Mokha et al.

(1993).

In a more recent application, 3D-BASIS has been used in the study of lateral-torsional

response of base isolated structures. The important system parameters which influence the

lateral-torsional of response of: (i) sliding isolated structures (Nagarajaiah et al. ]993a) and

(ii) elastomeric isolated structures (Nagarajaiah et al. 1993b) were studied. It was shown that

although small in magnitude significant torsional effects could occur in the total response

depending on the system parameters.

3D-BASIS has been recently used in evaluation of SEAOC code provisions for base

isolated structures (Constantinou et a1. 1993; Theodossiou et al. 1991;Winters et a1. 1993).

These studies, conducted at SUNY-Buffalo, involved structures ranging from one to eight

storieswith different isolation systems and involved statistical evaluation. The structures were

excited by historical strong ground motions and spectrum compatible simulated motions.

Another application is a post-earthquake evaluation study and performance evaluation

of Foothill Communities Law and Justice Center, San Bernardino, California, and some other

Japanese buildings under actual earthquakes (Clark et all993; Mitsusaka et al 1993).
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Some recent use of 3D-BASIS was in retrofit projects such as: (i) the Court of Appeals

Building in San Francisco, by consulting firm Skidmore, Owings and Merrill and Associates

(Amin et aJ. 1993a; 1993b); (ii) State of California Justice Building. San Francisco, and

Hayward City Hall, Hayward, by Charles Kircher and Associates and (iii) Los Angeles County

emergency operations center, by the consulting firm Daniel, Mann. Johnson & Mendenhall

and Associates (Cho et al. 1993). In a recent application 3D-BASIS was used in the design

verification of a new base isolated structure, the Martin Luther King HospilJ! ;n Los Angeles.

by Office of Statewide Health Planning and Development, California.

Microcomputer PC-DOS/WINDOWS versions of 3D-BASIS and 3D-BASIS-M have

also been developed and made available through the National Center for Earthquake

Engineering and the National Information Service in Earthquake Engineering. This has

greatly facilitated the usage of 3D-BASIS in design offices which have in-house microcom­

puters. The versatility of 3D-BASIS stems from the fact that it can analyze base isolated

structures like sliding structures with great accuracy and yet complete the analysis in

reasonable CPU time on a microcomputer. Furthermore, simplicity of input requirements

and fast execution on microcomputers make the program attractive to the designers of base

isolated structures.

2.6 COMPUTER PROGRAM ETABS

Computer program ETABS (Wilson et al. 1975) is a special purpose program for linear

structural analysis of frame and shear wall structures subjected to both static and earthquake

loadings. This program and its new PC based versions are widely used for several decades.
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2.7 SALIENT FEATURES OF ETABS

Salient modeling and analysis features of ETASS are as follows (Wilson et aI. llJ75):

(1) Nonsymmetric, nonrectangular multistory buildings which have frames and shear walls

located arbitrarily in plan can be modeled;

(2) The structure is idealized as a system of frame and shear wall substructures intercon­

nected by floor diaphragms which are rigid in their own plane;

(3) Only three degrees of freedom, i.e., two translational and one rotational degree of

freedom attached to the center of mass, are retained in the analysis after condensation

of other frame-shear wall degrees of freedom;

(4) Beam, column, shear wall and diagonal bracing elements can be included;

(5) Axial deformation in culumns and bending and shearing deformations in columns and

beams can be included;

(6) Finite column and beam widtrs or "rigid zone" can be specified;

(7) Nonprismatic beams can be modeled;

(8) Vertical static loads can be combined with seismic loads;

(9) Time history or response spectrum analysis ~an be performed and peak memher forces

can be output.

Because of the aforementioned capahilities, ETABS is one of the most widely used

programs by practicing engineers for analysis and seismic design of structures.
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2.8 SUPERSTRUCfURE MODELING IN ETABS

The 3D superstructure is modeled as an elastic frame-shear wall structure. Coupled

lateral-torsional response is accounted for by maintaining three degrees of freedom per floor,

i.e., two translational and one rotational degree of freedom attached to the center of mass.

The complete structure composed of several frame and shear wall substructures is

modeled with the assumption that these substructures are interconnected by floor diaphragms

which are rigid in their own plane. Each joint in the structure is modeled with six degrees of

freedom. Within each frame, three degrees of freedom (the two translations and one rotation

in the floor plane) are transformed, using the assumption of rigid floor diaphragm, to the

frame degrees of freedom at that floor level. The remaining three joint degrees of freedom

are eliminated by static condensation before each frame substructure stiffness is added to the

total structural stiffness. The total structural stiffness matrix corresponds to three degrees of

freedom per floor at the center of mass.

The inherent assumptions in this approach, such as: (1) compatibility being not enforced

with regard to displacements at joints which are common to more than one frame substructure;

(2) approximate inclusion of the out-of-plane bending stiffness of the rigid floors while

specifying beam properties; ~nd (3) axial deformation of beams is not permitted becl:use of

rigid floor assumption, which has been described in detail by Wilson et al. (1975).

2.9 ELEMENTS FOR MODELING INDMDUAL MEMBERS

Beam, column, shear wall-panel and diagonal bracing elements in ETABS are linear

elastic elements. Column elements are available for modelling prismatic column members

only; however, beam elements are available and can either model prismatic or nonprismatic

beam members; beam members must be symmetric about their vertical midplane. Axial

deformation in columns and bending and shearing deformations in columns and beams can
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Finite column and beam widths or "rigid zone" are explicitly accounted for. The panel element

available for mode!ling infill panels and discontinuous shear walls has two modelling options:

(i) a "flexural" model which carries both bending and shear; and (ii) a "pure shear" model

which is restricted to carrying only shear. The diagonal bracing element available is a truss

element and can he placed in any arbitrary story of the frame. A complete descnptlon of the

element stiffness matrices and modeling options can he found in Wilson et at. (1975).

2.10 FRAME SUBSTRUCTURE

The stiffness matrix of the frame substructure, planar or rectangular with arbitrary plan,

is a~sembled first, following which, the global stiffness matrix of the whole structure is con­

structed by direct stiffness approach using individual frame substructure stiffness matrices.

The frame reference axis and the reference lines, formed by column lines and floor levels,

are used for describing connectivity. A complete description of the lateral frame stiffness

matrix assembly and static condensation can be found in Wilson et al. (1975). Vertical loading

is applied to the individual frames by means of sets of fixed end forces associated with each

beam.

2.11 GLOBAL STIFFNESS MATRIX AND SOLUTION ALGORITHM

The global displacement coordinate system consists of two translations and one rotation

in the floor plane attached to the center of mass; hence, the mass matrix is diagonal. The

position of the center of mass at each story level may vary from SIOry to story. The center of

mass ofeach floor is defined with reference to global structure axes. The global stiffness matrix

is assembled by transforming the frame substructure stiffness matrices to the global coordinate

system. Gaussian elimination is used for solution in static load cases and step-by-step modal

solution procedure is used for earthquake response. A complete description of the global

stiffness matrix assembly and solution procedure can be found in Wilson et al. (1975).
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2.12 CONCLUDING REMARKS

It is evident from the overview of 3D-BASIS and ETABS that the two programs have

special features which can be integrated to develop a more comprehensive program for analysis

ofhase isolated structures. The intent oDD-BASIS-TABS is to integrate structural capahilitic~

of ETABS with the nonlinear analysis of hase isolations from 3D-BASIS. The subsequent

sections describe these new developments.
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SECTION 3

3D-BASIS-TABS

The ~tructural model and the solution algorithm in 3D-BASIS-TABS are descrihed in

this section. The major steps in the solution algorithm are presented in the F!owch3r1 3. J.

The detailed description of each !'Itep is described ill the following s.. ctioos.

3.1 INPUT DATA

The input format has been retained in the same format as in ETABS tv facilirate usage

(since many engineers and researchers are familiar wiih the superstructure input requirements

for ETABS). 'fhe data in the form ofheam, column, shearwalI. ,md bracing memher properlies,

connectivity, etc., need to he input. In addition the i.,olation system data in the form of isolator

properties, conne~tivity,etc., need to be input. The data nee<kc for the dynamic analysis :11.,;)

has to he input. The u.,er's manual in APPENDIX A specifies the d,lt~ input requirement,; .

.U SUPERSTRUCTURE STIFFNESS ASSEMBLY

3D-BASIS-TABS is designed to include three options for modeling the superstructure.

Optior: 1 for .~l)-shear buildin~ in ",'hlch story shear stiffnesses are to be input. Option 2 for

full 3D-building in which membt:r properties for beam, column, etc., arc to be input fordetailed

member by member I epresentation of the superstructure. Option 3 for full 1D-building in

which eigenvalues/eigenvectors (computed lising ETABS) are to be input. Option 1 and

Option 3 are case,- which have been described in detail by the authors (Nagarajaiah et aI.,

1991) in 3D-BASIS. If Option 1 or 3 i., u.,ed, member forces are not output, as no data for

repre!'lenting members is available.
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INPUT DATA

1
STIFFNESS ASSEMBLY

BEAM, COLUMN, WALL ELEMENT SnFFNESSES
CONDENSATION TO 3 DOFjFLOOR

1
EIGENVALUE ANAlYSIS -.J

FIXED BASE MODE SHAPES AND FREQUENCIES'-----T----
Jr- GLOBAL SYSTEM ASSEMBLY II GLOBAL SYSTEM - COMBINED SUPERSTRUCTURE AND ISOLATION

l SYSTEM I

,--.-__J__----.
SOLUTION FOR GLOBAL SYSTEM RESPONSE

SOLUTION USING PSEUDOFORCE SOLUTION ALGORITHM

I
BACKSLJBSTITUTION

BACKSUBSTITUTION TO COMPUTE MEMBER FORCES

1
OUTPUT

SUPERSTRUCTURE RESPONSE· MEMBER FORCES
ISOLATION SYSTEM RESPONSE

FLOW CHART OF MAJOR STEPS IN 3D-BASIS-TABS
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In Option 2, assembly of the stiffness matrix of the frame substructure described in

Section 2.8 from ETABS is adopted. Each joint in the structure is modeled with six degrees

of freedom. Within each frame joint three degrees of freedom (the two translations and one

rotation in the floor plane) are transformed, using the rigid floor diaphragm, to the frame

degrees of freedom at that floor !evel. The remaining three frame joint degrees of freedom

are eliminated by static condensation before each frame substructure stiffness is added to the

total structural stiffness. The global degrees of freedom retained after condensation are three

degrees of freedom per floor. The global stiffness matrix of the superstructure in the fixed

base condition is used for eigenvalue analysis.

3.3 EIGENVALUE ANALYSIS

An eigenvalue analysis is undertaken to determine the eigenvalues and eigenvectors,

I.e., frequencies and mode shapes in the fixed base condition using the global stiffness matrix.

The frequencies and mode shapes are used in the global system 3.3sl.mbly. The frequencies

and mode shapes obtained correspond to the condensed three degrees of freedom per floor

model.

3.4 ISOLATION SYSTEM MODELING

The isolation system is modeled with spatial distribution and explicit nonlinear force­

displacement characteristics of individual isolation devices. The isolation elements in 3D­

BASIS described in Section 2.4, such as: (i) linear elastic element; (ii) linear viscous element;

(iii) hystereticelement for elastorneric bearings and steel dampers; and (iv) hystereticelement

for sliding bearings, can be specified.
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3.5 GWBAL SYSTEM ASSEMBLY

The formulation for global system assembly of the combined superstructure and the

isolation system has heen presented in detail hy Nagarajaiah et al. (1991): hence, it is presented

only briefly herein.

A typical hase isolated multistory building and the displacement coordinates that will

be used in the formulation are shown in Fig. 3.1 (l' l' l ' b' l 'I may be in X or Y direction).

The superstructure is modeled as an elastic frame shear wall structure with three degrees of

freedom per floor. The three degrees of freedom are attached to the center of mass of each

floor and base. The floors and the base are assumed to be infinitely rigid inplane. The isolation

system may consist ofelastomeric and/or sliding isolation bearings. and other isolation series.

The equations of motion for the elastic superstructure are expressed in the following

form:

1'.1" \" ii" A I + C",,, (. '" I + h" \ " 11" \ I = - ~ I" \ " B"' J { ii l/ + ii b }, \ I (~L I )

in which, n is three times the number of floors, \ 1 is the diagonal superstructure mass

matrix, C is the superstructure damping matrix, h is the superstructLre stiffness matrix

and R is the matrix of earthquake influence coefficients i.e. the matrix ot displacements and

rotation at the ~enter of mass of the floors resulting from a unit translation in the X and Y

directions and unit rotation at the center of mass of the base with respect !o global structure

reference axis. Furthermore, ii, U and lJ represent the floor acceleration, velocity and dis­

placement vectors relative to the base, fl b is the vector of base acceleration relative to the

ground and ii 9 is the vector of ground acceleration.

The equations of motion for the base are as follows:
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in which, M b is the diagonal mass matrix of the rigid base, C b is the resultant damping

matrix of viscous isolation elements, I< i> is the resultant stiffness matrix of elastic isolation

elements and f is the vector containing the forces mobilized in the nonlinear elements of the

isolation system. Employing modal reduction:

(~3. J )

in which, <P is the modal matnx normalized with respect to the mass matrix and lI' is the

modal displacement vector relative to the base and m is the number of eigenvectors retained

in the analysis, and combining Eqs. 3,1 to 3.3 the following equation is derived:

(3.4 )

in which, ~ I ~ the Modal damping ratio andw. = the natural frequency, of the fixed base

structure in the mode i. In Eq. 3.4 matrices[ ?~.w,l and[ w~ Jare diagonal.

I;q. 3.4 can be written as follows:

(3.S)

At timet + ~t

(3.6)
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Written in incremental form

In which, (1, C. h: and j> represent the reduced mass, damping, stiffness and load

matrices (see Eq. 3.4). Furthermore, the state of motion of modal superstructure and ba<;e is

represented by vectors fj t • fi! and fi I (see Eq. 3.4).

3.6 LOADING CONDITIONS

Vertical static loading conditions for representing dead loads, and earthquake loading

conditions for representing~eismicexcitation, can be specified. The vertical loading conditions

can includ~up to three independent vertical load distributions (I, II, III) and these distributions

are combined to form load cases for the complete building. For earthquake loading condi tions,

bidirectional lateral ground motions can be specified.

3.7 SOLUTION FOR GLOBAL SYSTEM RESPONSE

The incremental nonlinear force vector l\ f /_1\1 in Eq. 3.7 is unknown. This vector is

brought on to the right hand side of Eq. 3.7 and treated a<; a pseudo-force vector. The two

step solution algorithm developed is as follows:

(i) The solution of equations of motion using unconditionally stable Newmark's constant­

average-acceleration method (Newmark 1959); (ii) The solution of the differential equations

governing the behavior of the nonlinear isolation elements using unconditionally stable

semi-implidt Runge-Kutta method (Rosenbrock 1964) suitable for solution ofstiff differential

equations.
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Furthermore, an iterative procedure consisting of corrective pseudo-forces is employed

',vithin each time step until equilibrium is achieved. Detailed explanation of the solution

algorithm can be found in Nagarajaiah ct al. (l991a;1991b).

3.8 BACKSUBSTITUTION

The time hi,"tory of member forces are computed by backsubstitution, after the non­

linear time history analysis is completed, and the peak member forces are output to facilitate

the design of members. The backsubstitution procedure described in section 2.11 (from

ETABS) is adopted.

3.9 OUTPUT DATA

The output data consists of three sets: (i) input data for the structure and isolation

system; (ii) dynamic characteristics of the structure; (iii) peak response results in the form of

maximum response quantities; (iv) time history of response. The dynamic characteristics of

the st:-ucture output are frequencies and mnde shapes. The peak response results of memher

response and isolator response is output. The time history of isolator response, and other

response quantities of interest are also output. A full range of options for output are availahle,

the details of which can be found in the user's manual in APPENDIX A
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SECTION 4

VERIFICATION OF 3D-BASIS-TABS

A sliding isolated structure and a structure supported on a combined sliding­

elastomeric isolation system are considered as case study since the novelty of3D-BASIS-TABS

(as well as 3D-BASIS) is that it can capture the highly nonlinear behavior of sliding isolation

systems in plane motion accurately. The verification of 3D-BASIS-TABS was performed in

two stages by dynamic analysis of a three story reinforced concrete building with a sliding

isolation system.

The first stage verification was accomplished by comparing global results (results at the

center of mass) of the program 3D-BASIS-TABS, modeling the superstructure explicitly

element-by-e1ement, with the results of the program 3D-BASIS (Nagarajaiah et al. 1991b)

using the dynamic characteristics of the superstructure i.e., frequencies and mode shapes. TIle

first stage verified the global results.

The second stage was accomplished by comparing the dynamic analysis results of the

program 3D-BASIS-TABS, in the form of peak member forces at a chosen instant of time

during the time history, with the results ofa pseudo-static analysis using commercially available

finite element program STAAD, which can analyze 3D - linear structures. The pseudo-static

analysis using STAAD consisted of the application of lateral forces or inertial forces at the

center of mass of the three floors at the same instant of time (loS chosen in 3D-BASIS-TABS

time history analysis. The lateral forces or inertial forces were extracted from the dynamic

analysis using 3D-BASIS-TABS. The second stage verified the member force computations

in the program 3D-BASIS-TABS.
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4.1 THREE STORY REINFORCED CONCRETE BASE ISOLATED BUILDING

A three story reinforced concrete building designed based on code provisions is con­

sidered. The building is square in plan and consists of three bays in each direction a<; shown

in Fig. 4.1. The dimensions of the various members shown in Fig. 4.1 arc: (i) beams 300 x400

mm; (ii) interior columns 300 x 400 mm; (iii) exterior columns 300 x300mm; (iv) RjCbracing

members 300 x 300 mm; and (v) shear wall or panel of 100 mm thickness. The floor slab is

150 mm thick. The floor masses are: (i) translational mass of 108317 kg (119.4 ton) and

(ii) mass moment of inertia 2985.6kN-m. The modulus of elasticity of the concrete is assumed

to be Ec = 29862560kNjm2. The damping ratio in the superstructure is assumed to be S% of

critical.

The building is base isolated using a sliding isolation system as shown in Fig. 4.2. The

sliding isolation system consists of 16 sliding bearings placed concentrically under each column

and 4 recentering springs placed at the four corners of the building as shown in Fig. 4.3. Design

of the isolation system is based on appropriate code provisions. The sliding isolation hearings

are made of unfilled Teflon and polished stainless steel plates. The sliding bearings have a

coefficient of friction f m"x = O. 10 and f min = 0.0/. The recentering helical springs

are designed to provide an isolation period Tb = 3 sec. The sliding bearings and helical springs

are shown in Fig. 4.2 in greater detail (see the enlarged detail in Fig. 4.2).

3D-BASIS-TABS is used to analyze the base isolated building excited by EI Centro NS

earthquake. The input file and the output file for the three story base isolated building is given

in Appendix Band C. The details about bay numbers and J.D. numbers of column lines are

shown in Fig. 4.4 and should be read in conjunction with the input file in Appendix B.
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X CENTER OF MASS OF BASE
<STRUCTURE AND FRAME 1 REFERENCE AXES)

® __ ID NUMBER OF COLUMN LINE

FIG. 4.1. Superstructure Member Configuration and Isolation System Configuration of
the Three Story Reinforced Concrete Sliding Isolated Building. Note the Location of the
Structure Axis at the Center of Mass of the Base and the Location of the Column lines 1,
4, 13 and 16 (Refer to the Input File given in Appendix B)
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TEFLON-STEEL DISC SLIDING BEARING,
RECENTERING SPRING'" \r -, I " t........ '"

E
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~

~ L -J ~-,-
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FIG. 4.3. Plan of the Sliding Isolation System with Teflon - Steel Disc Sliding Bearings
and Recentering Springs
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4.1.1 Verification of Global Results

In order to verify the global response computed by 3D-BASIS-TABS i.e., at the center

of mass of the floors, the same building was analyzed using 3D-BASIS (Nagarajaiah et al.

1991) with eigenvalues ar.d eigenvectors of the three story building as the input for super­

structure dynamic characteristics. A comparison ofthe results showed identical results in both

cases, indicating the global response computed by 3D-BASIS-TABS III be accurate.

4.1.2 Verification of Member Force Computations

The local response results, in the form of peak member forces at a chosen instant of

time ( I = ] .O~:i sC'c) during the time history analysis of 20 sees under EI Centro ground

motion, were verified hy comparing the results of 3D-BASIS-TABS with the results of a

pseudo-static analysis using commercially available finite element program STAAD. The

pseudo-static analysis using STAAD consisted of application of lateral forces or inert ial forces

at the center of mass of the three floors at the same instant of time as chosen in 3D-BASIS­

TABS time history analysis. The lateral forces or inertial forces were extracted from the

dynamic analysis using 3D-BASIS-TABS. A comparison between the member forces

computed in 3D-BASIS-TABS and STAAD is shown in Table 4-1 and 4-2. Table 4-1 shows

the column moments and forces. Table 4-2 shows the beam moments. It is evident from this

comparison of results, obtained using 3D-BASIS-TABS and STAAD, that the member force

computations in 3D-BASIS-TABS are accurate.

4.1.3 Time History Response

The time history of base displacement, roof displacement, and force displacement

response of bearing no. 1, are shown in Fig. 4.5. Identical time history response was obtained

by using 3D-BASIS-TABS and 3D-BASIS.
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4.2 CASE STUDY· EIGHT·STORY REINFORCED CONCRETE BASE ISOLATED

BUILDING

An eight-story reinforced concrete base isolated stfLIcture shown in Fig 4.6 is considered.

The structure consists ofthrec bays in the transverse direction and eight bays in the longitudinal

direction, as shown in Figure 4.7. The typical floor height is 147 inches.

A complete description of member properties, such as beam and column properties; is

given in Table 4-3 and Table 4-4. The slab thkkness is 102 mm in all floors and roof. The

modulus of elasticity of the concrete is assumed to be 22183098 kN/m2 (3150k/in2). The

damping ratio in the superstructure is assumed to be 5% critical.

The isolation system consists of 28 sliding bearings and eight recentering springs. as

shown in Fig. 4.8. The sliding bearings are made of unfilled Teflon and polished stainless

steel plates. The sliding bearings have a coefficient of friction f no", = (). 08. and

f 111111 = (). O-t. The recentering helical springs are designed 10 provide an isolation perioli

T b = 3sec.

3D-BASIS-TABS is used to analyze the base isolated structure. The structure is excited

by bidirectional El Centro earthquake, since bidirectional/biaxial interaction is of importance

(Nagarajaiah eLa\. 1990; Mokha et a\., 1993).
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Table 4-3 - Column Schedule

COL. 10 1st O. 2nd 0. 3rd fl. 4m fl. 5m O. 6th fl. 7m f1. 8m fl.

} 3" 3 3 3 3 3 3 3

2 7 7 7 7 7 7 7 7

3 7 7 7 7 7 7 7 7

4 2 7 7 7 7 7 7 7

5 5 3 3 2 2 2 1 1

6 5 3 3 2 2 2 1 I

7 3 3 3 3 3 3 3 3

8 7 7 7 7 7 7 7 7

9 5 5 3 3 2 2 1 1

10 6 6 4 4 2 2 1 1

11 6 6 4 4 2 2 1 I

1~ 6 6 4 4 2 2 1 1

13 6 6 4 4 2 2 I 1

1-4 7 7 7 7 7 7 7 7

15 7 7 7 7 7 2 7 7

16 6 6 4 4 2 2 I 1

17 6 6 4 4 2 :! 1 1

18 6 6 4 4 2 2 1 1

19 6 6 -4 4 2 2 1 I

20 6 6 4 4 2 :2 1 I

21 7 7 7 7 7 7 7 7

22 3 3 3 3 3 3 3 3

23 2 7 7 7 7 7 7 7

24 2 7 7 7 7 7 7 7

25 2 7 7 7 7 7 7 7

26 2 7 7 7 7 7 7 7

27 2 7 7 7 7 7 7 7

28 3 3 3 3 3 3 3 3

'Column types:

TYPE 1 2 3 4 5 6 7

bxh 18xlS 24x24 26:<26 24x28 28x28 24x32 18x24
(inxin)
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Table 4-4 - Beam Schedule

Bay' 1st fl. 2nd fl. 3rd fl. 4th fl. 5th fl. 6th fl. 7th fl. 8th fl.

I 13" 13 9 9 6 6 3 11

2 13 13 9 9 6 6 3 11

3 13 13 9 9 6 6 3 11

4 12 12 12 12 6 6 £> 2

5 12 12 12 12 6 6 6 2

6 12 11 12 12 6 6 6 2

7 11 11 11 11 5 5 3 2

8 12 11 12 11 6 6 6 2

9 11 11 11 11 5 5 3 2

10 12 12 11 12 6 6 6 2

11 1~ 11 12 12 6 6 6 11

11 11 11 9 9 6 6 6 11

13 11 11 9 9 6 6 6 11

l~ 11 11 9 9 6 6 6 11

15 10 10 2 2 ~ 4 2 11

\6 10 10 2 1 4 4 2 1

17 10 10 :2 1 4 4 2 1

18 9 9 6 6 3 3 2 1

19 9 9 6 6 3 3 2

20 9 9 6 6 3 3 2

11 8 8 5 5 3 3 2

22 9 9 6 6 3 3 2

23 9 9 6 6 3 3 2

24 12 12 9 6 6 6 6

25 11 11 9 6 6 6 6

26 11 12 9 6 6 6 6

27 12 12 9 6 6 6 6

28 12 11 9 6 6 6 6

'Beam lypes:

TYPE 1 2 3 4 5 6 7 8 9 10 11 12 13

b"h l1x: 16x 18x 14x: lOx 20x 16x 21x 21x 18x 24x 24x 26x
(inxin) 22 24 24 22 2~ 24 22 22 24 22 22 24 26
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4.2.1 Response to Bidirectional EI Centro Eanhquake

Figure 4.9 shows the envelope of axial forces, shear forces, and moments in Column 1.

The results presented in Fig. 4.9, such as member forces, illustrate the capability of 30­

BASIS-TABS to provide useful information for the design of members.
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SECTION 5

CONCLUDING REMARKS

3D-BASIS was designed to emphasize the advantages of the modeling approach pro­

posed by Wilson ('t al. (1975) for the 3D-superstructure in ETABS. The developments

described in this report have led to the incorporation of the modeling approach for the

3D-superstructure of ETABS into 3D-BASIS, resulting in the enhanced version 3D-BASIS­

TABS. New features, such as multidirectional excitation capabilities, have been incorporated

into 3D-BASIS-TABS. The program 3D-BASIS-TABS ha'i been verified by comparison with

other program and previous versions.

Microcomputer PC - DOS/WINDOWS version of 3D-BASIS-TABS has also been

developed. The PC version of 3D-BASIS-TABS can be used with desktop microcomputers

running MS-DOS or WINDOWS environments. The versatility of 3D-BASIS-TABS (as well

as 3D-BASIS) stems from the fact that it can analyze base isolated structures like sliding

isolated structures with great accuracy and yet complete the analysis in reasonable CPU time

on a microcomputer. 3D-BASIS-TABS has been designed keeping in view the concerns and

feedback from practicing engineers and it is envisaged that further improvements can be made.

Finally, 3D-BASIS-TABS will be enhanced in the nearfuture to incorporate nonlinear

dampers, failsafe devices, displacement restraints and hybrid cont~ol which has been devel­

oped by several researchers (Reinhorn, et al. 1987; 1993; Feng, et al. 1993; Nagarajaiah. et

al. 1993c, 1993d; Riley, et a1. 1993; Soong, et at 1993; Subramaniam, et al. 1993;

Yang, et aI. 1992). Hybrid control involves augmentation of the passive isolation system with

a active hydraulic devices.
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APPENDIX A

3D-BASIS-TABS PROGRAM USER'S GUIDE

A.l INPUT FORMAT

The input will be specified in a main file BASTADS.OAT accompanied by wave motion

data files WAVEX.OAT, WAVEY.OAT.

Dynamic arrays are used. Double precision is used in the program for accuracy. Common

block size has been set to 100,000 and should be changed if the need arises.

A free format is used to read all input data. Hence, conventional delimiters (commas,

blanks) may be used to separate data items. Standard FORTRAN variable format is used to

distinguish integers and floating point numbers. Input data must therefore, conform to the

specified variable type. All values are to be specified in the input file unless mentioned

otherwise. No blank cards are to be specified in the input file.

Note: Provision is made for a line of text between each set of data items. Refer to the sample

data files accompanying this manual. No blank lines are to be specified in the input

file.

A.2 PROBLEM TITLE

1TI1..E TITLE upto 80 characters.

A.3 UNITS

UNITS UNITS upto 80 characters.

A.4 CONTROL PARAMETERS

A.4.1 General Control Information

USER_TEXT Reference information: upto 80 characters of text.

ISEV,NST,NFQ,NP,LOR

(1)

(1)

ISEV = 1 for option 1 - Data for 3D-shear building

story shear stiffnesses to be specified in the input file.

ISEV = 2 for option 2 - Data for full 3D-building

member properties for beams, columns etc. to be specified in the

input file.
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(1)*

(2)

(3)

ISEV = 3 for option 3 - Data for 3D-building

Eigenvalues/Eigenvectors to be specified in the input file.

NST = Number of stories in the complete building

excluding the base (If NST < 1 then NST set = 1).

NFQ =. Number of eigenvectors/eigcr:values to be retained

in the analysis (If NFQ <3 then. :-':FQ set = 3).

NP = Total number of isolators slJch as bearings, dampers etc. (if

NP<4 then NP set =. 4)

LOR = Length of earthquake record (number of oata points) [Records

in different directions must have same Icng'.h as specified here.]

-Notes: 1. Forexplanation of the option 1, option 2 and option 3 refer to section 3.2. If option 2
or 3 is used then memher forces are not output.

2. Number of eigenvectors/eigenvalues to be retained in tne analysis should be in groups
of three - the minimum being one set of three modes.

3. Numher of bearings refers to the total number of hearings which CtlUld he a comhination
of linear elastic elements. viscous elements, lead-ruhber hearings. steeillampers, slilling
bearings.

A.4.2 Superstructure Control Information (for ISEV =2 only; skip this to A4.3 If ISEV =1 or

3)

USER TXT Reference information; upto 80 characters of text.

NDF,NTF,NLD,NAT

(1)* NDF = Number offrames with different properties

or different vertical loading

(I)

(2)

(3)

NTF = Total numher of frame or shear wall elements

in the structure

NLD = Total number of load conditions

NAT =Analysis type code:
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EQ.1: Static load analysis + mode ~hapes and frequencies

+ Lateral earthquake re~ponse and peak response

printout only

EQ.2; Static load analysis + mode shapes and frequencies

+ Lateral earthquake response and time history printout

'Notes: 1. Input data for frames with identical properties and vertical loading are given only
once - see also section A.5.1.2.1O on Frame Location.

2. Load conditions are defined as combinations of the four load cases - see section A.9 on
Load Case Definition.

3. Allowable story degrees offreedom are restricted to three degrees of freedom per floor.

A.4.3 Integration Control Parameters

USER_TXT Reference information: upto 80 characters of text.

TSI,TOL.FMNORM,MAXMI,KVSTEP

(1)'

(2)

(3)

(4)

TSI = Time step of integration.

(If TSI >TSR then TSI set =TSR;

refer to A.4.5 for details about TSR)

TOl = Tolerance (error) for the ilonlinear force

vector computation.

FMNORM = Reference moment at

the center of mass of the base

used for computing convergence.

MAXMI = Maximum number of iterations within

a time step..

KVSTEP = Index for time step variation.

KVSTEP = 1 for constant time step.

KVSTEP = 2 for variable time step.
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-Note: 1. The time step of integration cannot exceed the time step of earthquake record given
in A.4.5.

2. Tolerance for force computation may be 0.001.

3. The reference moment at the center of mass ofthe base can be calculated approximately

by multiplying the base shear by one half the maximum dimension at the base (may require

some iterations).

4. If MAXMI is exceeded the program is terminated with an error message.

A.4.4 Newmark's Method Control Parameters

USER TXT

GAM,BET

(1)

(1)

Reference information; upto 80 characters of text.

GAM = Parameter which produces numerical

damping within a time step.

(Default value = 0.5)

BET = Parameter which controls the

variation of acceleration within a

time step.

(Default value = 0.25)

1. Default values are assigned only when both GAM and BET are zero.

A.4.5 Earthquake Control Parameters

USER TXT Reference information; upto 80 characters of text.

INDGACC,TSR,XTH,ULF
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(1)b

(2)

(3)

INDGACC = 1 for a single lateral earthquake record

at an angle of incidence XTII.

INOGACC = 2 for two independent lateral earthquake

records along the X and Y axes.

TSR = Time step of the earthquake

record(s).

XTII = Angle of incidence of the earthquake

with respect to the X axis in anticlockwise

direction (for INDGACC = 1).

ULF = Load factor.

'Notes: 1. Three options are available for the earthquake record input:

a) INDGACC = 1 refels to a single earthquake record input at any angle of incidence

XTII with respect to the X axis. Input only one earthquake record (read through a single

file WAVEX.DAT). Refer to A.7.l for wave input information.

b) INOGACC = 2 refers to two independent earthquake records input in the X and Y

directions, ego EI Centro N-S along the X direction and EI Centro E-W along the Y

direction. Input two independent earthquake records in the X and Y directions (read

through two files WAVEX.DAT and WAVEY.OAT). Refer to A.7.1 and A.7.2 for wave

input information.

2. The time step of earthquake record and the length of earthquake record has to be the

same in X, Y and Z directions for INOGACC = 2 and 3.

3 Load factor is applied to the earthquake records in X, Y and Z directions.
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A.S SUPERSTRUcrURE DATA

Go to A.5.1 for option 2 of A.4.1 - Full three dimensional representation of the super­

structure.

Go to A.5.2 for option I - three dimensional shear building representation of the super­

structure.

Go to A.5.3 for option 3 of A.4.1 - Eigenvalues/Eigenvectors for three dimensional

representation of the superstructure.

A.5.1 THREE DIMENSIONAL BUILDING (for ISEV = 2)

USR TXT Reference information; upto HO characters of text

Note: The sections A.5.l.1 to A.S.I.3 to follow are based on the input requirements ofETA8S.

A.S.I .• Story Data

Repeat the following block of data according to the number of stories (NST).·

USR TXT Reference information; upto HO characters of text.

(SD(N,I) i =2,6), N = I,NST)

SD(N,2) = Story height [distance from the floor (or roof)level to the

floor (or base) level below].

SD(N,3) = Translational mass.

SD(N.4) = Rotational mass moment of inertia ahout a

vertical axis through the center of mass.

SD(N,5) = X-distance to the center of mass measured from

the STRUCfURE REFERENCE AXIS.

SD(N,6) = Y-distance to the center of mass measured from

the STRUCTURE REFERENCE AXIS.
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"Note: Input one set per slory from lh~ lOp story to the hottom story of the superstructure.

(1) The Global STRUCTLJRE kEFERENCE AXIS has to be a vertical axis al the cenler

of mass of the base.

A.5.1.2 Frame Data

Repeat the following block of data according 10 number of different frames (NDF).

lJSR TXT Frame data information; up to 1'10 characters

A.5.1.2.1 Frame Control Parameters

USR TXT Reference information; upto 80 characters of text.

M,NS,NC,NB,NCP.NBP.NFEF,NPAN,NTRU

(1 ,.

(2)

(3)

(4)

(5)

(6)

(7)

(8)

M = Frame identification number.

NS := Numher of story levels above the base.

NC = Numher of vertical column lines in the frame.

NB = Number of hays in the frame.

NCP = Numher of sets of different column properties.

NBP = Number of sets of different beam properties.

NFEF = Number of sets of different fixed end moments

and shears to be al-'plied as vertical loads to beams

NPAN = Numher of infill shear panels in the frame.

NTRU = Number of bracing elements in the frame.



°Note: One set of data must be entered for each different frame. Frames with different
locations but identical properties and vertical loading need be entered only once (see also

section A.5.l.3 on Frame location cards).

1. Frame identification numbers must be entered in numerical sequence beginning with

number one (1). This frame may be located (repeated) at different positions in the

structure.

2. If a frame does not extend the full height of the building, then only those story levels

actually existing in the frame are to be specified in the input file.

3. An isolated shear wall is a single column line frame. For this case all data pertaining to

beams is meaningless an must be omitted in the data input section to follow.

4. Column properties may bF; referenced to any number of columns in the frame. The

number of colJmn property sets control A 5.1.2.3.

5. The number of beam property sets control the number sets of data to be read in section

A.5.1.2.4.

6. Ifno vertical static loads act on the struc'ure, then input zero, and skip section A.5.1.2.5.

7.1£no panel elements are included in this frame, then input zero, and skip section A.5.1.2.8.

8. If no bracing elements are induded in this frame, then input zero, and skip section

A.5.1.2.9.
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A.5.1.2.2 Vertical Column Line Coordinates

USR TXT Reference information; upto 30 characters of text.

(M,(CLN(J,I),I =1,2),1 =I,NC)

(1). M = Column line identification number

(2) CLN(J,I) = X-distance toJlh column line from frame reference point.

CLN(J,2) =V-distance toJlh column line from frame reference point.

°Note: 1. One set of vertical column line coordinates have to be specified in the input file for
each column line in the frame. For frames with a single column line a second column

should be specified to define the major axis for column properties entered in section

A.5.1.2.7.

2. Coordinates of column lines are measured from the frame (local) axis.

A.5.1.2.3 Column Properties

USR TXT Reference information; upto 80 characters of text.

(M,(CP(J,I),J =1,9),1;:; I,NCP)

(If

(2)

(2)

M = Identification number for this column property set

CP(l,I) =Modulus of Elasticity, E.

CP(2,I) = Axial Area A.

CP(3,I) = Shear area associated with shear forces in major

axis direction.

CP(4,I) = Shear area associated with shear forces in minor

axis direction.
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CP(5,1) = Torsional inertia.

CP(6,1) '" Flexural inertia for bending in the major axis direction.

CP(7,I) = Flexural inertia for bending in the minor axis direction.

(3)

(4)

CP(8.I) = Rigid zone depth at the top of column (for both axis). D1'.

CP(9,1) ~ Rigid zone depth at the bottom of column. DB.

-Note: One set of data must be supplied for each different column in this frame.

1. Property set identification numbers must be in increasing numerical sequence beginning

with one (1).

2. Shearing deformations are ignored if shear areas are zero.

3. The rigid zone depth is used to reduce the effective length of the column about both

axis.

4. Usually zero unless beam extends above the floor level.
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A.5.1.2.4 Beam Properties

USR TXT Reference information; upto 80 characters of text.

(M,(BP(J,I),J = 1,9),1 = l,NBP)

(1)*

(2)

(3)

M = Identification number for this beam property set

BP(t,l) = Modulus of Elasticity, E.

BP(2,1) = Shear Area SA.

BP(3,1) =Torsional inertia.

BP(4,1) = Flexural inertia, I.

BP(5.1) = KII - stiffness factor (eg. 4)

BP(6,1) = KJJ - stiffness factor (eg. 4)

BP(7,1) = Ku - stiffness factor (eg. 2)

BP(8,1) = Rigid zone depth at the I side of beam.

BP(9,1) = Rigid zone depth at the J side of beam.

*Note: One set of data must be supplied for each different beam in the frame; skip this input
if the frame has only one column line.

1. Property set identification numbers must be input in increasing numerical sequence

beginning with one (1).

2. Shearing deformations are ignored if shear areas are zero.

3. The beam rigid zone lengths are used to reduce the effective length of the beam.
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Fig. A-2 - Typical Notation of Beam Stiffness Coefficients

A.S.l.2.S Fixed-End Beam Loads

(See A.5.1.2.1 If NFEF = 0, skip this.)

USR TXT Reference informOttion; upto 80 characters of text.

(M,IFEF(I),(FEF(J,I),J = 1,5),1 = l,NFEF)

M = Identification number for this venicalloading set

IFEF(I) =Index:

EO. 0; Fixed-end forces are applied at the column faces
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(2)

(3)

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

FEF( 1,1) = Fixed-end reaction, M]

FEF(2,1) = Fixed-end reaction, V]

FEF(3,1) = Fixed-end reaction, M2

FEF(4,1) = Fixed-end reaction, V2

FEF(5,1) = Uniform force per unit length, W, acting

downward to be added to fixed-end reactions

·Not~: One set of data must be supplied for each diifer~nt type of vertical beam loading; omit
this data set if this is a single column line frame

1. Load set numbers must be input in sequence.

2. Reactions act on the beam ends and are positive as shown in the sketch.

3. Additional fixed-end forces due to the uniform load -w, are calculated using:

M=wl 2 /l2: J/=wl/2

and are added to ?ny specified fixed-end reactions. The forces due to ware exact only for

prismatic beams.

Fig. A-3· Typical Beam L'Jading
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A.5.1.2.6 Beam Location, Properties and Loads

lJSR TXT Reference information; upto 80 characters of text.

[ { I,(LB(N,M,L).L= I,3),K,(LDB(N,M,L),L= 1,3) },N = I,NS l,M = I,NB

I = Bay identification number for this beam.

(l )*

(2)

(3)

(4)

LB(N,M,I) = Column line number at end I.

1 D(N,M,2) = Column :ine number at end J.

LB(N,M,3) = Beam property set identification number for this beam.

K = Number of beams in sequence below to be generated

having the same properties and vertical loading as this beam.

LDB(N,M,I) = Verticall. ading set ider;tification number

for vertical load case I.

LDB(N,M,2) =Vertical loading set identification number

for vertical load case II.

LDB(N,M,3) = Vertical loading set identification number

for vertical load case III.

"Note: One set of data must be input from top to bottom and from bay to bay in the frame
(unless the data generation option is used)

1. Position of I and J ends defines local coordinate axis with local "y" positive from I to J

and local "z" positive vertically upwards. A right hand screw rule sign convention applies.

2. Beams with zero stiffness (missing beams) may be input as having a property set number

o~ zero; if t'le beam has finite stiffness, the set number must reference an existing property

set defined previously is section AS.1.2.4.
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3. The generation option can only be used to define girders within the current bay; a new

bay must be started with a new beam card.

4. The vertical loading sets defined in section A.5.I.2.5, are applied to the beams defined

herein. Three independent vertical load distributions (1,11,111) are allowed, and these

distributions are combined to form load cases for the complete building; see section A.9.

A.5.1.2.7 Column Location and properties

USR TXT Reference information; upto 80 characters of text.

[ { KK,(LC(N,M,I),I = l,2),K } ,N = I,NS l,M = l,Ne

KK =Column line identification number for this column.

LC(N,M, l) =Column property set identification number.

(2)

(3)

LC(N,M.2) = Column line number defining direction of major axis.

K = Number of columns in sequence below to be generated

having the same properties as this column member.

-Note: One card per column must be input from top to bottom and from column line to column
line of the frame (unless the data generation option is used).

1. Missing columns may be input as having a property set number of zero (0); if the column

has finite stiffness, then the set number referenced must correspond to onl .- the property

sets defined previously in section A5.1.2.3, above.

2. Defines direction on local "y" axis; local "z" axis is in the vertical plane with positive

upwards. A right hand screw rule convention applies.

3. Generation is allowed only within the current column line; begin a new column line

with a new column card.
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A.5.1.2.8 Panel Properties

USR TXT Reference information; upto 80 characters of text.

(LP(l,I),LP(2,1),LP(3,1),(PP(J,I),J =1,5),1=l,NPAN)

(If

(2)

LP(1,I) = Level identification numher at the top of this panel.

LP(2,I) = Column line number at the I side of this panel.

LP(3,1) = Column J., Ie number at the J side of this panel.

PP(l,I) = Modulus of elasticity, E.

PP(2,1) = Gross sectional area, A.

PP(3,1) = Moment of inertia, I.

PP(4,1) =Effective shear area, Av

PP(S,I) =Shear modulus, G.

'Note: Input one set of data per panel in any order; no generation is allowed.

1. Base is defined as level zero, and the roof level number is equal to the total number of

stories in the building.

2. A zero (0) value for the moment of inertia selects the pure shear deformation panel

model. The pure shear panel uses the gross sectional area, not the effective area, to cal·

culate stiffness and stress values.
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A.5.1.2.9 Bracing Properties

USR TXT Reference information; upt<> 80 characters of text.

(LT( 1,I),LT(2.I).LT(3,I),TP( I,I),TP(2,1),I = I,NTRU)

LT(1,I) = Level identification numher at the top of this hrace.

LT(2,I) = Column line number at the upper end of this hrace.

LT(3,I) = Column line number at the lower end of this hrace.

TP(1,I) = Modulus of elasticity, E.

TP(2,I) = Cross sectional area, A.

'Note: Input one set of data per brace in any order; no generation is allowed.

A.S.l.3 Frame location cards

USR TXT Reference information; upto 80 characters of text.

IF,IFC,Xl,Yl,ANG

(1)·

(2)

(3)

IF =Frame identification number

IFC = Force calculation code:

EO. 0; Frame forces will be calculated and printed.

EO. 1; Frame forces will not be calculated.

Xl = Distance, Xl'

Y 1 = Distance, Y1.
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(4) ANG = Angle between the frame x axis and the structure

(global) X axis (anti-clockwise from X to x).

*Note: One set of data must he entered in this section for each frame (or single column) in
the building; the total number of frame location~ to be read is controlled by the entry in

section A.4.2.

1. Frame identification numbers may be repeated, but location data set must be input in

frame identification number sequence.

2. A frame force calculation code of one (1) will suppress output for the frame.

3. Distance from structure (global) axis to origin of frame (local) axis.

Structure reference axis has to he at the center of mass of the base.

4. Angle is input in degrees and decimal fractions ego 15° 30' input as 15.5.

y

'I

... ....--....-x
structure "f,rtnct

point

Fig. A-4 - Typical Coordinate S)stems.
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A.5.2 Shear Stifliless Data for Three Dimensional Shear Building

(for ISEV =1)

USR TXT Reference information; upto 80 characters of text

A.S.2.1 Shear Stiffness - X, Y and Torsional Stiffness in e Direction

USR TXT

SX(I),I = 1,NF

SY(I),I= l,NF

ST(I),I= 1,NF

Reference information; upto 80 characters of text.

SX(I) = Shear stiffness of story I

in the X direction.

SY(I) = Shear stiffness of story I

in the Y direction.

ST(I) = Torsional stiffness of story I

in the e direction about

the center of mass of the floor.

Note: Input shear stiffness in the X and Y direction and torsional stiffness in the e direction

of each individual stQI)' starting from the top story to the first story.

A.S.2.2 Eccentricity Data· X and Y Direction

USR TXT

EX(I),I =l,NF

EY(I),1 = l,NF

Reference information; upto 80 characters of text.

EX(I) = Eccentricity of center Qf resistance

from the center Qf mass of the floor I.

EY(I) =Eccentricity Qf center Qf resistance

from the center of mass of the floor I.

Note: Input eccentricity at each individual story in the X and Y direction starting from the

top story to the first story. Hboth the eccentricities are zero, a default value of 0.0001 is
used to facilitate eigensolution.
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A.S.2.3 Superstructure Translational Mass and Rotational Mass (Mass moment of Inertia)

USR TXT Reference information; upto 80 characters of text.

CMX(I),I= 1,NF CMX(I) == Translational mass at floor l.

CMT(I),I =I,NF CMT(I) == Mass moment of inenia of floor I

about the center of mass.

Note: Input from the top floor to the first floor.

A.S.3 Eigenvalues and Eigenvectors for Three Dimensional Building

(for ISEV = 3)

USR TXT

A.S.3.1 Eigenvalues

USR TXT

W(I),I= l,NFQ

Reference information; upto 80 characters of text

Reference information; upto 80 characters of text.

W(I) == Eigenvalue of mode I

Note: Input from the first mode to the NFQ mode given in section A4.1.

A.5.3.2 Eigenvectors

USR TXT Reference information; upto 80 characters of text.

E(3*NF,I),1 == 1,NFQ

E(3*NF,I) = Eigenvector of mode I.

Note: Input from the first mode to the NFQ mode given in section A4.1.
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A.S.4 Superstructure Damping

USR TXT

OR(I)" =1,NE

Reference information; upto 80 characters of text.

DR(I) = Damping ratio corresponding to mode I.

Note: Input from the first mode to the NE mode.

A.S.S Eccentricities of center of mass

USR TXT Reference information; upto 80 characters of text.

XN(I),YN(I),I =1,NF

XN(I) :: Distance of the center of mass of

the floor I from the center of mass of

the base in the X direction.

YN(I) ::: Distance uf the center of mass of

the floor I from the center of mass of

the base in the Y direction.

(If ISEV ::: 1 then XN(I) and YN(I) set::: 0 )

Note: Input from the top floor to the first floor.

A.S.6 Height of DiITerent Floors and the Base

USR TXT

H(I),I =1,NF+ 1

Reference information; upto 80 characters of text.

"(I) = Height from the ground to the
floor I..

-Note: Input heights of floors ordered from the top floor to the base.
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A..6IS0LATION SYSTEM DATA

USR TXT Isolation data text; up to 80 characters of text.

A.6.1 Stiffness Data for Linear Elastic Isolation System

USR TXT Reference information; upto 80 characters of text.

SXE,SYE,STE,EXE,EYE

SXE = Resultant stiffness of

the linear elastic isolation system

in the X direction.

SYE = Resultant stiffness of

the linear elastic isolation system

in the Y direction.

STE = Resultant torsional stiffness of

the linear elastic isolation system

in the 0 direction

about the center of mass of the base.

EXE = Eccentricity of the center

of resi'itance of the linear elastic

isolation system in the X direction from

the center of mass of the base.

EYE = Eccentricity of the center

of resistance of the linear elastic

isolation system in the Y direction from

the center of mass of the base.

Note: Data for linear elastic elements can also be input individually (refer '0 A.6.4.1).
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A.6.2 Mass Data or the Base

USR TXT

CMXB,CMTB

Reference information; uplO 80 characters of te)(t.

CMXB = Mass of the base in the

translational direction.

CMTB = Mass moment of Inertia of the base

about the center of mass of the base.

A.6.J Global Damping Data or the Base

USR TXT Reference information; upto 80 characters of text.

CBX,CBY,CBT,ECX,ECY

CBX = Resultant global damping coefficient

in the X direction.

CBY = Resultant global damping coefficient

in the Y direction.

CBT =Resultant global damping coefficient

in thee direction about the

center of mass of the base.

ECX = Eccentricity of the center of

global damping of the isolation

system in the X direction from the

center of mass of the base.

ECY = Eccentricity of the center of

global damping of the isolation

system in the Y direction from the

center of mass of the base.
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Note: 1. Data for viscous elements can also be input individually (refer to A.6.4.2).

A.6.4 Isolation Element Data

(i). Data for NP isolation elements to be given using the library of various elements types

given in the subsequent subsections.

(ii). The following indices are used in the following subsections to identify the element

types in the isolation system. INELEM(NP,2) described below:

INELEM(K, 1:2) = Indices for the isolation element K indicating its type and whether

it is a uniaxial or biaxial element, as follows below:

INELEM(K,I) = 1 for a uniaxial element

in the X direction

INELEM(K,I) = 2 for a uniaxial element

in tht., Y direction

INELEM(K, I) = :\ for a biaxial element

INELEM(K,2) = 1 for a linear elastic element

INELEM(K,2) =2 for a viscous element

INELEM(K,2) = 3 for a hysteretic element

for elastomeric bearing or steel damper

INELEM(K,2) = 4 for a hysteretic element

for sliding bearing

A.6.4.1 Lin,~ar Elastic Element

USR TXT Reference information; upto 80 characters of text.

INELEM(K,1:2) INELEM(K,l) can be either 1,2 or 3

INELEM(K,2) = 1

(Refer to A.6.4 for further details).
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PS(K.l ),PS(K.2)

PS(K.l) = Shear stiffness in the X

direction for biaxial element or uniaxial

element in the X direction

(leave blank if the uniaxial element

is in the Y direction only).

PS(K.2) = Shear stiffness in the Y

direction for biaxial element or uniaxial

element in the Y direction

(leave blank if the uniaxial element

is in the X direction only).

Note: Biaxial element means ela<;tic stiffness in hoth X and Y directions (no interaction

between forces in the X and Y direction).

A.6.4.2 Viscous Element

USR TXT Reference information; upto 80 characters of text.

INELEM(K.1:2) INELEM(K.1) can be either 1,2 or 3

INELEM(1(.2) = 2

(Refer to A.6.4 for further details).

PC(J(.1),Pc(K.2)

Pc(K.l) = Damping coefficient in the X

direction for biaxial element or

uniaxial element in the X direction

(leave blank if the uniaxial clement

is in the Y direction only).

Pc(K.2) = Damping coefficient in the Y

direction for biaxial element or
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uniaxial element in the Y direction

(leave blank if the uniaxial element

is in the X direction only).

Note: Biaxial element means damping in both X and Y directions (no interaction hetween

forces in the X and Y direction).

A.6.4.3 Hysteretic Element for Elastomerit Bearings/Steel Dampers

USR TXT Reference information, upto 80 characters of text.

INELEM(K,1:2) INELEM(K,I) can he either 1,2 or 3

INELEM(K,2) == 3

(Refer to A.6,4 for further details).

ALP(K,I),YF(K,I),YD(K,I),I == 1,2

ALP(K, 1) :: Post-to-preyielding

stiffness ratio;

YF(J(.l) == Yield force;

YD(K, 1) == Yield displacement;

in the X direction for biaxial element or uniaxial

element in the X direction

(leave blank if the uniaxial element

is in the Y direction only).

ALP(K,2) =Post-to-preyielding

stiffness ratio;

YF(K.2) == Yield force;

YD(K,2) == Yield displacement;

in the Y direction for biaxial element or uniaxial

element in the Y direction

(leave blank if the uniaxial element

is in the X direction only).
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A.6.4.4 Hysteretic Element for Sliding Bearings

USR TXT Reference information; upto 80 characters of text.

INELEM(K,1:2) INELEM(K,1) can be either 1,2 or 3

INELEM(K.,2) =4

(Refer to A.6,4 for further details).

(FMAX(K,I),DF(K,I),PA(K.,I),YD(K,I),I =1,2),FN(K)

FMAX(K,l) = Maximum coefficient

of sliding friction;

DF(K,l) = Difference between

the maximum and minimum

coefficient of sliding friction;

PA(K.,1) = Constant which controls the

transition of coefficient of sliding

friction from maximum to minimum value;

YD(K,l) = Yield displacement of Friction Interface;

in the X direction for biaxial element or uniaxial

element in the X direction

(leave blank if the uniaxial element

is in the Y direction only).

FMAX(K.,2) = Maximum coefficient

of sliding friction;

DF(K,2) =Difference between

(he maximum and minimum

coefficient of sliding friction;

PA(K,2) =Constant which controls the

transition of coefficient of sliding

friction from maximum to minimum value;

YD(K,2) = Yield displacement of Friction Interface;

in the Y direction for biaxial element or uniaxial
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element in the Y direction

(leave blank if the uniaxial element

is in the X direction only).

FN(K) ;; Initial normal force at the

sliding interface.

A.6.S Coordinates or Isolation Elements

USR TXT Reference information; upto 80 characters of text.

XP(I),YP(I),I;; 1,NP

XP(I) = X Coordinate of isolation

element I from the center of mass

of the base.

YP(I) = Y Coordinate of isolation

element I from the center of mass

of the base.

A.7EARmQUAKE DATA

This information is to be specified in additional files outside the main input data file.

A.7.1 Unidirectional Earthquake Record

USR TXT Frame data information; up to 80 characters

File:WAVEX.DAT

X(I),I =1,LOR X(I) = Unidirectional acceleration component.
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Note: l.lf INDGACC as specified in A.4.5 is 1, then the input will be assumed at an angle

XTH specified in A.45.1f INDGACC as specified in A.4.5 is 2, then X(LOR) is considered

to be the X component of the bidirectional earthquake.

A.7:J. Earthqual<e Record in the Y Direction for the Bidirectional

Earthquake

File:WAVEY.DAT (Input only if INDGACC = 2)

Y(I),I =I,LOR Y(I) = Acceleration component in the

Y direction.

A.8 OUTPUT INFORMATION DATA

A.S.! Output Parameters

USR TXT Reference information; upto 80 characters of text.

LTMH,KPD,IP1,1P2,IP3,IP4,

LTMH =0 for both the time history and peak

response output.

LTMH = 1 for only peak resp, a~e output.

KPD = No. of time steps before the next

response quantity is output.

IP1,1P2, IP3, IP4 = Bearing numbers of four

bearings at which the peak response values

and the force - displacement time history

response is desired.
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A.8ol Interstory drift output

USR TXT Reference information; upto 80 characters of text.

CORDX(K), CORDY(K),K= 1,6

CORDX(K) = X coordinate of the column line

K at which the interstory drift is desired.

CORDY(K) = Y coorJinate of the column line

K at which the interstory drift is desired.

Note: 1. The coordinates of the column lines are with respect to the reference axis at the

center of mass of the base. Six column lines can be specified.

A.9 WAD CASE DEFINITION:

USR TXT Reference information; upto 80 characters of text.

[XM(1,L),XM(2,L),XM(3,L),XM(4,L), L= 1,NLD]

XM(l,L) = Multiplier for vertical load case I

XM~2,L) = Multiplier for vertical load case II

XM(3,L) = Multiplier for vertical load case III

XM(4,L) = Multiplier for earthquake response

Note: Load cases for the complete building are defined as a combination of vertical load

conditions (1,11,111), and earthquake loading. One card must be entered in this section for

each different building load case; the total number of building load cases is controlIed by

the control information in section A4.2.
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APPENDIX B

INPUT FILE FOR THREE STORY RIC

SLIDING ISOLATED STRUCTURE

(Refer to Section 4.1)
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INPUT FOR CASE STUDY '1

THREE STORIES BLDG IN ITALIA
UNIT KN-METER-SEC
GENERAL CONTROL INFORMATION

2 3 9 16 750
SUPERSTRUCTURE CONTROL INFORMATION

1 1 1 4 0
INTEGRATION CONTROL PARAMETER

0.01 0.005 1000 20 1
NEWMARK METHOD CONTROL PARAMETER (DEFAULT VALUES: 0.5 AND 0.(5)

o 0
EARTHQUAKE CONTROL PARAMETER

1 0.02 0 0.98
SUPERSTRUCTURE INFORMATION
THIRD STORY·GENERAL DATA

3.5 119.4 2985.6 0 0 a 0
00000000

SECOND
3.5 119.4 2985.6 0 0 0 0
00000 000

FIRST
3.5 119.4 2985.6 0 0 0 0
00000 000

FRAME DATA
FIRST FRAME

1 :5 16 24 2 1 0 3 18
COLUMN LINE COORDINATES

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

10 2 ·2
11 2 2
12 2 6
13 6 -6
14 6 -2
15 6 2
1666

COLUMN PROPERTIES
1 29862560 0.09 0.0747 0.0747 0.0011 0.000675 0.0006751 0.20.2
229862560 0.120.0996 0.0996 0.00180.00160.0009 0.20.2
BEAM PROPERTIES
1 29862560 0.0996 0.0018 0.0016 4.4. 2.0.15 0.15
BEAM LOCATION

1121200(,
223 1 2 0 0 0
33412000
4 1 5 1 2 000
5 2 6 1 2 000
6 3 7 1 2 000
74812000
856 1 2 000
9 6 7 1 2 000
10 7 8 1 2 0 0 0
11 5 9 1 2 0 0 0
12 6 10 1 2 0 0 0
13 7 11 1 2 0 0 0
14 8 12 1 2 0 0 0
15 9 10 1 2 0 0 0
16 10 11 1 2 0 0 0
17 11 12 1 2 0 0 0
18 9 13 1 2 0 0 0
19 10 14 1 2 0 0 0
20 11 15 1 2 0 0 0
21 12 16 1 2 0 0 0
22 13 14 1 2 0 0 0
23 14 15 1 2 0 0 0
24 15 16 1 2 0 0 0

COLUMN LOCATION
1 1 5 2
2 1 6 2
3 1 7 2
418 2
5 1 9 2
6 2 10 2
7 2 11 2
8 1 12 2
9 1 13 2

10 2 14 2
11 2 15 2
12 1 16 2
13 1 9 2

1; 11n
16 1 12 2

PANAL INFORMATION
3 6 7 29862560 0.37 0.42 0.31 11945024
2 6 7 29862560 0.37 0.42 0.31 11945024
1 6 7 29862S60 0.37 0.42 0.31 11945024

BRACE IIiFORMATlOIl
3 7 11 43280000 0.016
3 11 7 43280000 0.016
2 7 11 43280000 0.016
2 11 7 43280000 0.016
1 7 11 43280000 0.016
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INPUT FOR CASE STUDY "

1 11 743280000 0.016
3 6 10 43280000 0.016
3 10 6 43280000 0.016
2 6 10 43280000 0.016
2 10 6 43280000 0.016
1 6 10 43280000 0.016
1 10 6 43280000 0.016
3 14 15 43280000 0.01
3 15 14 43280000 0.01
2 14 15 43280000 0.01
2 15 14 43280000 0.01
1 14 15 43280000 0.01
1 15 14 43280000 0.01

FIRST FRAME LOCATION
1 0 0 0 0

SUPERSTRUCTURE DAMPING
0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15

ECCENTRICITYIES OF CENTER OF MASSgg
00

HEIGHT OF FLOORS
10.5 7 3.5 0

** BASE ISOLATION SYSTEM DATA ••
STIFFNESS DATA FOR LINEAR ELASTIC BEARING

2092.64 2092.64 602680.32 0 0
MASS OF BASE

119.4 2985.6
GLOBAL DAMPING

0.1 0.1 0.1 O. O.
BEARNG DATA

3 4
0.1 0.03 23.60.000254 0.1 0.0323.60.000254292.853 {,g.: 0.03 23.60.000254 0.1 0.0323.60.000254292.85

0.1 0.03 23.60.000254 0.1 0.0323.60.000254 292.85
3 4g.: 0.03 23.60.000254 0.1 0.0323.60.000254 292.85

0.1 0.03 23.6 0.000254 0.1 0.0323.60.000254 292.85
3 4g.: 0.03 23.60.0002540.1 0.0323.60.000254292.85

0.1 0.0323.60.000254 0.1 0.0323.60.000254292.85
3 4g.: 0.0323.60.000254 0.1 0.0323.60.000254292.85

g'2 0.03 23.60.000254 0.1 0.0323.60.000254292.85

g.: 0.03 23.6 0.000254 0.1 0.0323.60.000254292.85

g.: 0.03 23.60.000254 0.1 0.0323.60.000254 292.85

g'2 0.03 23.6 0.0002540.1 0.0323.60.000254292.85

g.: 0.03 23.6 0.000254 0.1 0.0323.60.000254 292.85

g'2 0.03 23.60.000254 0.1 0.0323.60.000254 292.85

0.1 0.0323.60.000254 0.1 0.0323.60.000254 292.85
3 4
0.1 0.0323.60.000254 0.1 0.0323.60.000254292.85

COORDINATES OF BEARING
-6 ·6
-6 ·2
-6 2
-6 6

:~ :~
:~ ~
j :~

~ ~
t :~
t ~

QJTPUT CONTROl PARAMETERo 1 1 234
COORDINATES OF DESI~ED INfERSTORY DRIFTo 0o 0o 0

88o 0
LlMD CASE DATA
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APPENDIX C

OUTPUT FILE FOR THREE STORY RIC

SLIDING ISOLATED STRUCTURE

(Refer to Section 4.1)

c.()



OJTPUT FOR CASE STUDY .1

._._-----_ _-----**----_._-_ _ .
PROGRAM 3D-BASIS-TABS .. , A GENERAL PROGRAM FOP THE NONLINEAR

DYNAMIC ANALYSIS OF I"REE DIMENSIONAL
BASE ISOLATED BUILDINGS

DEVELOPED BY ••. SATISH NAGARAJAIAH
CHEN LI
ANDREI M. REINHORN
AND MICHALAKIS C. CONSTANTINOJ
DEPARTMENT OF CIVIL ENGINEERING
STATE UNIV. OF NEW YORK AT BUFFALO

VAX VERSION AND PC VERSION. DEC. 1992

NATIONAL CENTER FOR EARTHQUAkE ENGINEERING RESEARCH
STATE UNIVERSITY OF NEW YORk. BUFFALO
--_._._---_._._-_._._._.-._._._----_....--------------_.._.--------_...__.
THIS PROGRAM HAS BEEN DEVELOPED USING:
<1> PROGRAM 3D-BASIS
DEVELOPED BY SATISH NAGARAJAIAH

ANDREI M. REINHORN
AND HICHALAklS C. CONSTANTINOU
DEPAR~MENT OF CIVIL ENGINEERING
STATE UNIV. OF NEW YORK AT BUFFALO, VAX VERSION, 1990

<2> PROGRAM ETABS
DEVELOPED BY •.• E. L. WILSON

H. H. DOVEY

~~gA~TMrNTHg~L~7~IL ENGINEERING
UNIVERSITY OF CALIFORNIA. BERKELEY, SEPTEMBER 1974, REVISED MARCH 1979

._-------....._-----_...---•.................._---_.....----_.-..._--------

•••*.*.* MIRROR OF INPUT DATA ••••••••
THREE STORIES BUILDING IN ITALY
UNIT kN-METER'SEC
GENERAL CONTROL INFORMATION

2 3 9 16 750
SUPERSTRUCTURE CONTROL INFORMATION

1 1 1 2 0
INTEGRATION CONTROL PARAMETERS

0.01 0.005 1000 20 1
NE~Rk METHOD CONTROL PARAMETERS (DEFAULT VALUES: 0.5 AND 0.25>

EARTHQUAKE CONTROL PARAMETERS
1 0.02 0 9.8

SUPEr.~TRUCTURE INFORMATION
THIRD STORY-GENERAL DATA

3.5 119.4 2985.6 0 0 0 0
SECOND

3.5 119.4 2985.6 0 0 0 0
FIRST

3.5 119.4 2985.6 0 0 0 0
FRAME DATA
FIRST FRAME

1 3 16 24 2 1 0 3 16
COLUMN LINE COORDINATES

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

10 2 -2
11 2 2
12 2 6
13 6 ·6
14 6 ·2
15 6 2
16 6 6

COLUMN PROPERTIES
1 29862560 0.09 0.0747 0.0747 0.0011 0.000675 0.0006751 0.20.2
229862560 0.12 0.0996 0.0996 0.0018 0.0016 0.0009 0.2 0.2
BEAM PROPERTIES
1 29662560 0.0996 0.00180.00164.4. 2. 0.150.15
BEAll LOCAT ION
11212000
223 1 200 0
33412000
4 1 5 1 200 0
526 1 200 0
63712000
74812000
856 1 2 0 0 0
96712000
10 7 8 1 2 0 0 0
11 5 9 1 2 0 0 0
12 6 10 1 2 0 0 0
13 7 11 1 2 000
14 8 12 1 2 0 0 0

C·l



llJTPUT FOR CASE STlJ>Y 111

15 9 10 I 2 0 0 0
16 10 11 I 2 0 0 0
17 11 12 I 2 0 0 0
18 9 13 1 2 0 0 0
19 10 14 1 2 80 0
20 11 15 1 2 0 0
21 12 16 1 2 0 0 0
22 13 14 1 2 0 0 0
23 14 15 1 2 0 0 0
24 15 16 1 2 0 0 0

CI)lUMtl LOCATI 011
1 I 5 2
2 I 6 2
3 1 7 2
4 1 8 2
5 I 9 2

~ ~ 1~ ~
8 1 12 2
9 I 13 2

1~ ~ 1; ~a1~6 ~
14 I 10 2
15 1 11 2
16 1 12 2

PANEL INFORNATION
~ ~ ~ ~~~ g:~t g:~~ g:~l 11~~g~t
1 6 7 29862560 0.37 0.42 0.31 11945024

BRACE INFORNATION
3 7 11 43280000 0.016
3 11 7 43280000 0.016
2 7 11 43280000 0.016
2 11 7 43280000 0.016
1 7 11 43280000 0.016
1 11 7 43280000 0.016
3 6 10 43280000 0.016
3 10 6 43280000 0.016
2 6 10 43280000 0.016
2 10 6 43280000 0.016
1 6 10 43280000 0.016
1 10 6 43280000 0.016
3 14 15 43280000 0.01
3 15 14 43280000 0.01
2 14 15 43280000 0.01
2 15 14 43280000 0.01
1 14 15 43280000 0.01
1 15 14 43280000 0.01

FIRST FRAME LOCATION
1 0 0 0 0

SUPERSTRUCTURE DAMPING
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

eCCENTRICITIES OF CENTER OF MASS
00
00
00

HEIGHT OF FLOORS
10.5 7 3.5 0

-- BASE ISOLATION SYSTEM DATA -­
STIFFNESS DATA FOR LINEAR ELASTIC BEARING

2092.64 2092.64 602680.32 0 0
MASS OF BASE

119.4 2985.6
GLOBAL DAMPING

0.1 0.1 0.1 O. O.
BEARNG DATA

34
0.1 0.0323.60.0002540.1 0.0323.60.000254292.85
34
0.1 0.0323.60.000254 0.1 0.0323.60.000254292.85
3 4
0.1 0.0323.60.000254 0.1 0.0323.60.000254292.85
34
0.1 0.0323.60.000254 0.1 0.0323.60.000254292.85

~.t 0.03 23.6 0.000254 0.1 0.03 23.6 0.OUV~54 202.85
34
0.1 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85

tt 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85
34
O. I 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85

~.t 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85

~.t 0.03 23.6 0.000254 0.1 0.03 23.6 0.( "O~4 292.85
3 4
O. I 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85

~.t 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85

~.t 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85

tt 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85
34
O. I 0.03 23.6 0.000254 0.1 0.03 23.6 0.000254 292.85
34

C·2



OUTPUT FOR CASE STUDY '1

0.1 0.0323.60.000254 0.1 0.0323.60.000254292.85
COORDINATES OF BEARING

:~ :~
-6 2
-6 6

:~ :~
-2 2
·2 6
2 -6
2 -2

~ ~
6 -6
6 ·2
62
66

OUTPUT CONTROl PARAMETERS, , , 234
COORDINATES OF DESIRED IIiTERSTORY DRIFT

00
00o 0o 0
00
00

LOAD CASE DATA
000 1

******** END OF MIRROR Of INPUT ••••••••

**••••*. START OF PROCESSED DATA •••••••

THREE STORIES BUILDING IN lTALY

POINTER WITHIN MASTER ARRAY ... MAM STORAGE z 3978

SUPERSTRUCTURE CONTROl INFORMATION

UNIT KN-METER'SEC

TOTAL NUMBER OF STORIES-' 3
NUMBER OF DIFF. FRAMES--- 1
TOTAL NUMBER OF FRAMES'" 1
NUMBER OF LOAD CONDITIONS 1
TYPE OF ANALYSIS······_-- 2
EQ.1-STATIC LOAD ANALYSIS+MODE SHAPES AND FREQUENCIES
+LATERAL EARTHQUAKE RESPONSE AND PEAK RESPONSE PRINTOUT
EQ.2·STATIC LOAD ANALYSIS+MODE SHAPES AND FREQUENCIES
+LATERAL EARTHQUAKE RESPONSE AND TIME HISTORY PRINTOUT
NUMBER OF FREQUENCIES---- 9
STORY TRANSLATI ON COOE· - . 0

NO. Of FLOORS(EXCL. BASE) •.••••.••••.•.• =
NO. OF BEARINGS =
NO. OF EIGEN VECTORS COIlSIDERED •••.•.•••=
INDEX fOR SUPERSTRUCTURE STIfFNESS &ATA=

,NDEX z 1 FOR 3D SHEAR BUILDING REPRES.
INDEX = 2 FOR FULL 3D REPRESENTATION

TIME STEP Of INTEGRATION (NEWMARK) •••••• •
INDEX FOR TYPE OF TIME STEP _......•

INDEX = 1 FOR CONSTANT TIME STEP
INDEX =Z fOR VARIABLE TIME STEP

GAMA FOR IIEIoMARKS METHOD ••••••••••••••• =
BETA fOR IIEWMARKS METHOD =
TOLERANCE fOR fORCE COMPUTATION ••••••••• =
REfERENCE MOMENT OF COIlVERGENCE ••••••••••
MAX NUMBER OF ITERATIONS WITHIN T.S..•..•
INDEX FOR GROUND MOTION INPUT ••••••••••••

INDEX z 1 FOR UNIDIRECTIONAL INPUT
INDEX. 2 FOR BIDIRECTIONAL INPUT

TIME STEP OF RECORD =
LENGT" OF RECORD z
LOAD FACTOR ••..•..••••••••••••••••••••.• z
ANGLE OF EARTHQUAKE INCIDENCE •••••••••••=

3
16
9
2

0.0100
1

0.50
C.25

0.0050
1000.0

20
1

0.020
750

9.80
0.00

•••••••••••••• SUPERSTRUCTURE DATA ••••••••••••••

STORY DATA

FIRST

LEVEL NO. 10 HEIGHT
THIRD STORY'GENERAL DATA

3 3.50
SECOIlO

2 3.50
, 3.50

MASS(IlI) ..··2

119.40 2985.60

119.40 2985.60

119.40 2985.60

1l(1lI)

0.00

0.00

0.00

C·3
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WTPUT fOIl CASE STl.OY .1

STRUlTURE LATERAL LOAOS ••• CASES A AND B

LEVEL NO. FX-A n-A MOM-A FX-B FY-B MOM-B XA YA X8 YB
1 0.00 0.00 0.00 0_00 0_00 0.00 0.0 0.0 0.0 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0

FIRST FRAME
FRAME ID IlUMBER----------- 1
NUMBER OF STORY LEVELS···· 1
NUMBER OF COLUMN LI NE S- - - - 16
NL~BER OF BAYS"---'--"'- 24
NUMBER OF 01 FF. COL PROP- 2
NUMBER OF OIFf. BEAM PROP- 1
NUMBER Of OIFf. FEf------- a
NUMBER OF PANEL ELEMENTS'- 1
NUMBER OF BRACING ELEMENTS 18

OCDLUMN LINE COORDINATES
LINE X Y

1 -6.00 -6.00
2 -6.00 -2.00
3 -6.00 2.00
4 -6.00 6.00
5 -2.00 -6.00
6 -2.00 -2.00
7 -2.00 2.00
8 -2.00 6.00
9 2.00 '6.00

10 2.00 -2.00
11 2.00 2.00
12 2.00 6.00
13 6.00 '6.00
14 6.00 -2.00
15 6.00 2.00
16 6.00 6_00

COLUMN 10 E A MAJ SA MIN SA TOR~ I MAJ I MIN I RIGID TOP RIGID BOT1 29862560. 00 0.09 0.07 0.07 0.00 0.00 0.00 0.20 0.202 29862560.00 O. T2 C.TO 0.10 0.00 0.00 0.00 0.20 0.20BEAM 10 E SA TOllS I FLEX I 1(11 I(JJ I::IJ RIGID I RIGID J
1 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15BEAM LOCATIONS

BAT LEY IC JC BID GEM YL1 VL2 VL3
1 1 1 2 1 2 0 0 0

2 3 2 3 1 2 0 a 0

1 1 1 4 2 0 a 0

4 3 1 5 2 0 0 a
5 3 2 6 2 0 0 0

6 3 3 7 2 0 0 a
7 3 4 8 2 0 a a
8 3 5 6 2 a 0 0

9 3 6 7 2 a a a
10 3 7 8 2 0 0 0

11 3 5 9 2 0 a a
'2 3 6 10 2 a 0 a
13 3 7 11 2 0 a 0

14 3 8 12 2 0 a 0

15 3 9 10 2 0 a a
16 3 10 11 2 0 0 a
17 3 11 12 2 0 a a
18 3 9 13 2 0 0 0

19 3 10 14 2 0 a a
20 3 11 15 2 0 a 0

21 3 12 16 2 0 0 0

22 3 13 14 2 0 0 a
23 3 14 15 2 0 0 a
24 3 15 16 2 0 0 0

C·,



WTPUT FOR CASE SHIlY .,

GENERATED BEAM lOCATIONS
7 10 11 13 14 15 19 20 21 22 23 24STORY 1 2 3 4 5 6 8 9 12 16 17 18

3 1 , 1 1 1 I I I 1 1 1 I 1 1 1 I I I 1 1 1
2 t , 1 1 1 I , 1 1 1 1 I 1 1 1 , , 1 1 1 1
1 1 , , 1 I 1 1 1 , 1 1 1 , 1 1 1 1 1 1 1

COLUMN LOCAT IONS
LINE LEV CID ICCOL GEN

1 3 1 5 2

2 :3 6 2

:3 3 7 2

4 3 8 2

5 3 1 9 2

6 3 2 10 2

7 3 2 11 2

8 3 12 2

9 3 13 2

10 3 2 14 2

II 3 15 2

12 3 16 2

13 3 9 2

14 3 10 2

15 3 11 2

16 3 12 2

GE~ERATEO COLUMN LOCATIONS
STORY 2 3 4 5 ~ 7 8 9 10 1I 12 13 14 15 16

3 1 1 1 2 2 2 1 1 1
<. , 1 1 2 2 2 I , ,
I 1 I I 2 2 2 I 1 1

PANEl CARDS

LEVEL COL I COL J E A I SA G
3 6 7 29862560. 00 0.37 0.42 0.31 11945024.00
2 6 7 29862560. 00 0.37 0.42 0.31 11945024.00
1 6 7 29862')60.00 0.37 0.42 0.31 11945024.00

BRACING ELEMENT CARDS

lEV UC lC E A
:3 7 l' 43280000.00000 0,01600
3 , I 7 432800aO .00000 0.0160(}
2 7 11 43280000,00000 0,01600
2 11 7 43280000,00000 0.01600
I 7 11 43280000.00000 0.01600
1 II 7 43280000. 00000 0.01600
:5 6 '0 43280000.00000 0.01600
3 10 6 43280000. 00000 0.01600

~
6 10 43280000.00000 0.01600

10 6 43280000. 00000 0.01600
I 6 10 4~80000.00000 0.01600
1 10 6 43 80000.00000 0.0'600
3 14 '5 4321&000.00000 0.01000
3 15 '4 432 000.00000 0.0'000

~
14 15 43280000.00000 0.0'000
15 14 43(>80000. 00000 0.01000

1 14 15 43280000. 00000 0.01000
1 15 14 43280000.00000 0.01000

BEAM PROPERTIES AND LOADS

BAY NUMBERS 1
LEVEL E SA TORS I fLEx I KII I(JJ I(IJ WI \/J VERTl VERT2 VERTl

3 29862560.88 0.10 0.00 0.00 4.00 4.00 2.0U O. i5 0.15 0 0 0
2 Z9lI6256O. 0.10 0.00 0.00 4.00 4.0') 2.00 0.15 0.15 0 0 0
1 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a 0 a

BAY NUMBER~ 2
LEVEL E SA TOIlS I fLgX I KII KJJ K1J WI IIJ VERT 1 VERTZ VERT3

3 Z9lI62560.00 0.10 0.00 .00 4.00 4.00 2.00 0.15 0.15 0 0 0
~ ~:gg 0.10 0.00 0.00 4.00 4.00 2.00 O. '5 0.15 0 0 0

0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 0
BAY NUMBERS 3
LEVEL E SA TOIlS I FLEX I KII I(JJ t:IJ WI IIJ VERTI VERT2 VERn

3 291162560.00 0.10 0.00 0.00 4.00 4.00 ~.OO O. IS 0.15 C a 0
2 29862560.00 O. '0 0.00 0.00 4.00 4.00 .00 0.15 0.15 a 0 0, 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 a 0

C'S



OUTPUT fOR CASE STLOY .1

BAY NUI'3ERS 4
LEVEL E SA TORS 1 FLE~ I Kil KJJ KI J 101 WJ V(RT 1 VERT2 VERH

3 29862~6C •00 0.10 0.00 0.00 4.00 4.00 2.00 O. 1~ 0.1~ a a 0
2 2Q86~~tO. 00 0.10 O.uo 0.00 4.00 4.00 2. 00 0.1~ 0.15 a 0 a
1 298625t l). 00 0.10 0.00 0.00 4.00 4.00 :.00 0.15 O. IS 0 a r

BAr NUMBERS ~
LHEL E SA TORS 1 FLEX I KJ 1 kJJ KIJ WI WJ VERT 1 VERT 2 VER'3

3 29862~60.00 0.10 0.00 0.00 4.00 4.00 2.00 O. IS O. IS a a 0
2 29862560.00 0.10 0.00 0.00 ... 00 4.00 2.00 O. IS 0.15 a a 0
1 <9862560. 00 0.10 u.OO 0.00 4.00 4.00 2.00 0.1~ 0.15 a 0 0

BAY ~u~aHS 6
LEvEL E SA TOIlS I FLEX I 1:11 lJJ 1:1 J WI WJ VERTI VERT2 vERH

3 29862560.00 0.10 0.00 O.OC 4.00 4.00 2.00 0.15 0.15 a 0 a
< <9862560.00 0.10 0.00 0.00 4.00 4.00 7.00 O. 1~ 0.15 a 0 a
1 2v86256O . 00 0.10 0.00 O.OU 4.00 4.00 2.00 0.15 0.15 a a a

BAY NU~BERS 7
LEVEL E SA TOIlS I FLEX I 1:11 UJ 1:1 J WI IIJ VERT 1 VERT2 vERH

3 2986256ll.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 a
2 2986256ll.00 0.10 0.00 O.OL 4.00 4.00 2.00 0.15 0.15 0 a a
1 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a a

BAY NUMBERS 8
LEVEL E SA TOIlS I FLEX I KII KJ J KIJ III IIJ VERT1 VERT< VERn

3 29862560 .00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 a< 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a 0
I 29862560 .00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 a." a a c

BAY ~UM8ERS 9
LEVEL E SA TORS 1 F'.EX I 1(11 KJJ I(IJ IIi WJ VERn VERT2 VERT3

3 29&>2560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 a 0
< 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a 0 0
I 29862560.00 0.10 0.00 0.00 •. 00 4.00 <.00 0.15 0.15 0 a 0

BAY ~UMBERS 10
LEVEL E SA TORS I FLU I KII I:JJ klJ III IIJ VERr1 VERT< vERT3

3 29862560. 00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 0
2 29862560.00 0.10 0.00 0.00 4.00 4.00 2.0C 0.15 O. IS 0 0 0
1 29862560.00 0.10 0.00 0.00 4.00 4.00 < .00 0.15 fl.15 a a 0

BAY N<JMBERS II
LEvn E SA TORS 1 FLEX 1 1(11 kJJ llJ III IIJ VERT 1 VH12 vERT3

3 29862560.00 0.10 O. 00 0.00 4.00 4.CO 2.00 0.15 0.15 0 a a
2 29562~60. 00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a a
1 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 a a

BAT NUMBERS 12
LEVEL E SA TORS I FLEX 1 ~I I KJJ KIJ III IIJ VERT1 VER12 vHT3

3 <986256U.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a 0 c
< 2986<560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a 0
1 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 O. IS a a 0

BAY NUMBERS 13
LEVEL [ SA TOIlS 1 FLEX 1 ~I I I(JJ KI J III IIJ VERTl vERT2 vERn

3 <9862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 C.15 a a 0
2 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a a
1 <9862560. 00 0.10 0.00 0.00 4.00 4.00 2.00 O. IS 0.15 0 0 0

BAY NUMBERS 14
LEVE~ E SA lOllS I fLEX I KII KJJ KI J III IIJ VUTI VERT2 VERn

3 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 a a
2 <9867560.00 0.10 0.00 0.00 4.00 4.00 2.00 O.b 0.15 0 a 0
1 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 O. I' 0.15 a a a

BAT NUMoERS 15
LEVEL E SA TOIlS I FLEX 1 1(11 KJJ I(IJ IIi IIJ VERT 1 VERT2 VERn

3 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 a 0
2 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 0
1 2986256ll.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a c 0

BAY NU"lBERS 16
LEVEL E SA TORS I FLEX I 1(11 KJJ klJ III IIJ VE~T1 VERT2 vERn

3 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a 0 a
2 29862560. 00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 a
1 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 a. IS a 0 0

BAY NUMBERS 17
LEVEL E SA Wile:; I FLEX I 1(11 KJJ I(IJ III WJ VERTI VERT2 vun

3 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 O. IS 0 0 0
2 29862560. :lO 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 a a
1 2986256ll.00 0.10 0.00 0.00 4.00 4.00 2.00 n 15 0.15 0 a a

BAY NUMBERS 18
LEVEL E SA TOIlS I FLEX I 1(11 I(JJ I:IJ WI IIJ VERl1 VERT2 vERn

3 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a a
2 298625<'>0.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 0
1 2986256ll. 00 0.10 0.0(1 0.00 4.00 4.00 2.00 0.15 0.15 a 0 0

BAY NUMBERS 19
LEVEl E SA TOIlS I fLEX I 1:11 KJJ I(IJ WI IIJ VERlI VERT2 VER13

3 2986256ll.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a a
2 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 a
1 <986<560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a a 0

SAT NUMBERS 20
LEVI'L E SA TOIlS I FLEX I 1:11 KJJ k IJ III IIJ vERTl vERT< VERT3

3 2986256ll.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 a a
2 29862560. 00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 0
1 ~986256O. 00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a 0 a

BAT NUMBERS 21
LEVEL E SA lORS I FLEX I 1(11 I(JJ I:IJ WI WJ VERTI VERT2 VERn

3 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 a
2 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 a 0 a
1 29862560. 00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 a

BAY NUMBERS 22
LEVEL E SA TORS I fLEX I 1(11 IeJJ IeIJ IIi IIJ VERr1 VERT 2 VERn

3 29862560.00 0.10 0.00 0.00 4.00 4.00 ~.OO 0.15 0.15 8 0 0
2 29862560.00 0.10 0.00 0.00 4.00 4.00 .00 0.15 0.15 0 a,

29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0.15 0.15 0 0 a
BAY hUMBERS 2l
LEvEL E SA TORS I FLEX I Ie II IeJJ IeIJ

O.V~ o.~~
VER11 VERT2 VERn

3 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 0 0 0
2 29862560.00 0.10 0.00 0.00 4.00 4.00 2.00 O.lS 0.15 0 0 0
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0.00 4.00 4.00

HAJ SA HIN SA

29662560.00
BAY NlJoIBERS 24
LEVEL E

3 29662560 .00
2 29662560.00
1 29662560.00

COLUMN PROPER1IES

COLUMN LI NE NO.
LEVEL E

1 29662560.00
2 29662560.00
1 29662560.00

COLUMN LINE NC. 2
LEVEL E

1 29662560.00
2 29662560.00
, 29862500.00

COLUMN LI NE NO. 1
LEVEL E

3 29&2560.00
2 29662560.00
1 29862560.00

COLU"N LI NE NO. 4
LEVEL E

3 29862560.00
2 29862:>60. 00
1 29862560.00

COLUHN LI NE NO. 5
.EVEL E

3 29862560.00
2 29862560.00
1 2986<500.00

CDLUMN LINE W.J. 6
LEVEL E

3 29862560.00
2 2986251>0.00
1 29862560.00

COLUHN LINE NO. 7
LEVEL E

3 29862560.00
2 29862560.00
1 29862560.00

COLUHN LI NE ND. 8
LEVEL E

3 29862560.00
2 29862560.00
1 29862560.00

COLUMN LINE ND. 9
LEVU E

3 29862560.00
2 29862560.00
1 29862560 . 00

COLUMN LINE NO. 10
LEVEL E

3 29862560.00
2 29862560.00
1 29862560.00

COLUMN LINE NO. 11
LEVEL E

3 29862560.00
2 29862560.00
1 29862560.00

COLUMN LINE NO. 12
LEVEL E

3 29862560. 00
2 29862560 . 00
1 29862560 . 00

COLUMN LINE NO. 13
LEVEL E

3 29862560.00
2 29862560 . 00
1 29862560. 00

COLUMN LINE NO. 14
LEVEL E

3 29362560.00
2 29862560 .00
1 29862560.00

COLUMN LINE NO. 15
LEVEL E

3 29862560.00
2 29862560.00

0.10

SA
0.10
O. '0
0.10

A

0.09
0.09
0.09

A

0.09
0.09
0.09

A

0.09
0.09
0.09

A

0.09
0.09
0.09

A

0.09
0.09
0.09

A

0.12
0.12
0.12

A

0.12
0.12
0.12

A

0.09
0.09
0.09

A

0.09
0.09
0.09

A

0.12
0.12
0.12

A

0.12
0.12
0.12

A

0.09
0.09
0.09

A

0.09
0.09
0.09

A

0.09
0.09
0.09

A

0.09
0.09

0.00

TORS I
0.00
0.00
0.00

0.07
0.07
0.07

HAJ SA

0.07
0.07
0.07

MAJ SA

0.07
0.07
0.07

HAJ SA

0.07
0.07
0.07

HAJ SA

0.07
0.07
0.07

HAJ SA

0.10
0.10
0.10

"AJ SA

0.10
0.10
0.10

HAJ SA

0.07
0.07
0.07

HAJ SA

0.07
C.07
0.07

"AJ SA

0.10
0.10
0.10

HAJ SA

0.10
0.10
0.10

HAJ SA

0.07
0.07
0.07

HAJSA

0.07
0.07
0.07

HAJ SA

0.07
0.07
0.07

HAJSA

0.07
0.07

FLEX I
0.00
0.00
0.00

0.07
0.07
0.07

'lIN SA

0.07
0.07
0.07

MIN SA

0.07
0.07
0.07

MIN SA

0.07
0.'17
O.Oi

MIN SA

0.(,7
0.07
0.07

HIN SA

0.10
0.10
0.10

MIN SA

0.10
0.10
0.10

HIN SA

0.07
0.07
0.07

HIN SA

0.07
0.07
0.07

MIN SA

0.10
D. '0
0.10

'lIN SA

0.10
0.10
0.10

MIN SA

0.07
0.07
0.07

MIll SA

0.07
0.07
0.07

MIN SA

0.07
0.07
0.07

MIN SA

0.07
0.07

kll
4.00
4.00
4.00

TORS 1

0.00
0.00
0.00

TORS I

0.00
0.00
0.00

TORS I

0.00
0.00
0.00

TORS I

0.00
0.00
0.00

fORS :

o.ou
0.00
0.00

TORS 1

0.00
0.00
0.00

TORS 1

0.00
0.00
0.00

101<S I

0.00
0.00
0.00

TORS I

0.00
0.00
0.00

TORS I

0.00
0.00
0.00

TORS I

O.CO
0.00
0.00

TORS I

0.00
0.00
0.00

TORS I

0.00
0.00
0.00

TORS I

0.00
0.00
0.00

TORS I

0.00
0.00

C·7

KJJ
4.00
4.00
4.00

HAJ I

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ ;

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ 1

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

HAJ I

0.00
0.00
0.00

MAJ I

0.00
0.00
0.00

MAJ 1

0.00
0.00
0.00

MAJ I

0.00
0.00

2.00

klJ
2.00
2.00
2.00

MIN I

0.00
0.00
0.00

~l~ I

0.00
0.00
0.00

MI~ I

O.OC
0.00
0.00

MIN I

0.00
0.00
0.00

HI~ I

0.00
0.00
0.00

MIN I

0.00
0.00
0.00

H:N I

C 00
O.C~

0.00

MIN I

0.00
0.00
0.00

H1N J

0.00
0.00
0.00

MIN J

0.00
0.00
0.00

~IN I

0.00
0.00
0.00

MIN I

0.00
0.00
0.00

Mill I

0.00
0.00
0.00

HIN I

0.00
0.00
0.00

"Iii I

0.00
0.00

0.15

III
D. IS
0.15
0.15

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

Oi

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

01

0.20
(1.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
0.20
0.20

OT

0.20
O.ZO

0.15

IIJ
0.15
0.15
0.15

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
C.20
G.20

08

0.20
0.20
0.20

Oil

0.20
0.20
0.20

OB

C.20
O.?O
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20
0.20

DB

0.20
0.20

o
VERT 1

o
o
o

o
VERTZ

o
o
o

o
VERno

oo



OUTPUT fOR CASE STUDY 11

1 29862560.00 0.09 O.OT 0.07 0.00 0.00 0.00 0.20 O.ZO
COLUMN LINE NO. 16
LEVEL E ~ MAJ SA MIN SA TORS I MAJ I Mill I DT 08

3 29862560.00 0.09 0.07 0.07 0.00 0.00 0.00 0.20 O.ZO
2 29862560.00 0.09 0.07 0.07 0.00 0.00 0.00 0.20 0.20
1 29862560.00 0.09 O.OT 0.07 0.00 0.00 0.00 0.20 0.20

FIRST FRAME LOCA

FRAME POSITION O~TA

FRAME 10 FORCE COOE )(1 Y1 AMG
1 1 a 0.00 0.00 0.00

SUPERSTRUCTURE DAMPIIIG ••••••.
MODE SHAPE DAMPING RATIO (X)

1 5.0
2 5.0
3 5.0
4 5.0
5 5.0
6 5.0
7 5.0
8 5.0
9 5.0

HEIGHT .•.....•.
FLOOR HEIGHT

3 10.5
2 7.0
1 3.5
o 0.0

••••••••••••• lSOLATIOII SYSTEM DATA ••••••*•••••

B~SEMAT MASS AT THE CENTER OF MASS OF THE 8ASE
TR~NSL. MASS ROTATINAL MASS

MASS 119.400 2985.600

BASE ISOLATION DATA: OPTION ONE: EQUIV~LENT GLOBAL DEVICE PROPERTIES

GLOBAL ISOLATION DAMPIIIG AT THE CENTER Of MASS OF THE BASE .....
X Y R

LINE~R STIFFNESS(F/LJ 2092.6400 2092.6400 602680.3200
VISCOUS DAHPING£f/L/Tl 0.1000 0.1000 0.1000

BASE ISOLATION DATA: OPTION T'olO: INDIVIDUAL lSOLATlOII ElEMENTS

Eex
0.0000
0.0000

Eey

0.0000
0.0000

SLIDING BEARING PARAMETERS ..•••••
BEARING FMAX X FMAX Y OF X Of Y PA X PA Y LOIS.X T.DIS.Y lIORM. fORCE

1 0.100 0.100 0.030 0.030 23.600 23.600 0.00025 0.00025 292.85000
2 0.100 0.100 0.030 0.030 23.600 23.600 0.00025 0.00025 292.85880
3 0.100 0.100 0.030 0.030 23.600 23.600 0.00025 0.00025 292.85 00
4 0.100 0.100 0.038 0.030 23.600 ~.6Il0 0.00025 0.00025 292'I~OOO5 0.100 0.100 0.03 0.030 23.600 .600 0.00025 0.00025 29Z. 000, 0.100 0.100 0.030 o.o~o 23.600 H·600 0.00025 8:ggg~ m:g~ggg0.100 0.100 0.03~ 0.0 a 23.600 .600 0.00025
8 0.100 0.100 0.030 0.030 23.600 ~.600 0.00025 0.000~ "2.850009 0.100 0.100 0.030 0.030 23.600 .600 0.00025 0.000 2.85000

10 0.100 0.100 0.030 0.030 23.600
n:~

0.00025 0.00025 292.85000
11 0.100 0.100 0.030 0.030 23.600 0.00025 0.00025 292.85000

n 0.100 0.100 0.030 0.030 23.600 ~3.600 o.ooog 0.00025 "2.850000.100 0.100 0.030 0.030 23.600 3.600 0.000 0.00025 2.85000

" 0.100 0.100 0.030 0.030 23.600 B·600 o.ooog o.ooo~ ~2.85000
15 0.100 0.100 0.030 0.030 23.600 .600 '.000 0.000 2.85000
16 0.100 0.100 0.030 0.030 23.600 23.600 0.00025 0.00025 292.85000

BEARING L~TIOII ..........
BEARING X y

1 -6.00 :~:gg2 '6.00
3 '6'88 2.00
4 -6. 6.00
5 :~:gg -t· oo
6 - .00
7 -2.00 2.00
II -2.00 6.00
9 2.00 -6.00

C-ll



2.00
2.00
2.00
6.00
6.00
6.00
6.00

'2.00
2.00
b.OO

-6.00
'2.00
2.00
6.00

OOlPUT FOR CASE SlWT .,

TINE NlSTORY OPTlOll •.•.••••••••••••••••
INDEX =a FOR TIME HIS10RY OUTPUT
INOEX = 1 fOR NO lIME HISTORY OU1PUT

NO. OF liME SlEPS AT WHICH liNE HIS1OR'
OOTPUT IS DESIRED =
fORCE'DISPLACEMENT TIME HIS10RT DESIRED
AT BEARINGS NUMBERED = 3 4

COOllDINUES Of COLUMN LINES AT IIHICH lNlERS10ilY ORU1S ARE DESIRED
COL. LINE X. CORD. Y. CORD.

, 0.00 0.00
2 0.00 0.00
3 0.00 0.00
4 0.00 0.00
5 0.00 0.00
6 0.00 0.00

-_••* __•••••••• ClJ1PUT •••••••••••_._- ••- ••••••

HooE SHAPES

LEVEL 10 DIRN , 2 :5 4 ~ 6 7 8

3 X 0.000000 '0.070705 0.000000 O.OOCOOO 0.051357 0.000000 0,000000 O. 027174
3 Y 0.028814 0.000000 0.068441 0.017460 0.000000 0.044028 O.OOll' '3 0.000000
3 ROTH 0.012811 0.000000 ·0.00S7/!9 0_OO97/!0 0.000000 ·0.003318 0.or;265 O. 000000

2 X 0.000000 -0.052181 0.000000 0.000000 -0.037300 0.000000 0, ;00000 -0.065277
2 T 0.020758 0.000000 0.044503 '0.013985 0.000000 '0.041217 -0. )21198 O.GGGOGG
2 ROTN 0.009659 0.000000 '0.004117 '0.006752 0.000000 0.002711 '0.012361 O.GOOOOO, x O.OOOOOG -0.025556 0.000000 0.000000 '0.065927 0.000000 0.000000 0.058101
1 , 0.009895 0.00000() 0.0'8832 -0.023792 0.000000 -0.060575 0.021215 O.OOGOGO, ROTN 0.004814 0.000000 -0.001939 '0.012291 G.OOOOOO 0.004938 0.010762 O.OOOOGO

MWE SHAPES

LEVEL 10 OIRN 9

3 x O.OOGOOG
3 y -0.023486
3 ROlH 0.001717

2 x 0.000000
2 y 0.060167
2 ROlN -0.004355

x O.OOGOOO
y ·0.056896

ROTN 0.004091

MooE NUMBER PEIlIOO, 0.269144
2 0.267683
3 0.205015
4 0.090896
5 O.09OGZ'
6 0.062462
7 0.058352
8 0.057300
9 0.037163

-*••••••••••• MAX. RESPONSE ••••••••••••

IWC. REL. DISP.

FLOOR X DISP.

3 0.0046
2 0.0030
1 0.00'4

AT THE CENTER OF MASS OF FLOORS
(WITH RESPECT 10 11lE BASE)

Y DISP. ROTN.(r~)

0.0000 0.0000
0.0000 0.0000
0.0000 O.DOOG

IWC INTERSTORY DRI FT
STORY X OSlo Y 051. liME K DRIH/flo HLUa liME

C·9



OUTPUT FOIt CASE STUOY .1

3 0.00 8:88 4.57 0.04 ,~.79 0.00
2 0.00 4.56 0.05 .48 0.00
1 0.00 0.00 2.58 0.04 6.61 0.00

3 0.00 0.00 4.5, 0.04 10.79 0.00
2 0.00 0.00 4.56 0.05 7.48 0.00
I 0.00 0.00 2.58 0.04 6.61 0.00

3 0.00 0.00 4.~7 0.04 10.79 0.00
2 0.00 0.00 4. 6 0.05 7.48 0.00
1 0.00 0.00 2.58 0.04 6.61 0.00

3 0.00 0.00 4.57 0.04 10.79 0.00
2 0.00 0.00 4.56 0.05 7.48 0.00
I 0.00 0.00 2.58 0.04 6.61 0.00

~
0.00 0.00 4.~7 0.04 10.79 0.00
0.00 0.00 4. 6 0.05 7.48 0.00

I 0.00 0.00 2.58 0.04 6.61 0.00

3 0.00 0.00 4.57 0.04 10.79 0.00
2 0.00 0.00 4.56 0.05 7.48 0.00
1 0.00 0.00 2.58 0.04 6.61 0.00

MAX. DISP. AT THE CENTER OF MASS OF BASE
X DISP. Y DISP. ROTN •••

0.034 0.000 0.000

MAX RESULTANT DISP. AT THE tENTER OF MASS OF BASE
TIME RES. DISP. X COMP. Y COMP.

5.440 0.034 0.034 0.000

MAX RESULTANT BEARING DISP.
BEARING lIllE MAX. DISP

1 5.440 0.034
2 5.440 0.034
3 5.440 0.034
4 5.440 0.034

ANG. WITH X AXIS

0.000
0.000
0.000
0.000

MAX BEARING OISP.
BEARING TIME

1 5.440
2 5.440
3 5.440
4 5.440

MAX BEARING OISP.
BEARING TIllE

1 10.260
2 10.260
3 10.260
4 10.260

IN X

IN Y

MAX. OISP X

0.034
0.034
0.034
0.034

MAX. OISP Y

0.000
0.000
0.000
0.000

MAX. TOTAL ACCL.
FLOOR AtCL. X

~ :~:~~~n
1 2.342419

AT CENTER OF MASS OF FLOORS
ACCL. Y ACCL. R

O. o00ooo 0.000000
O. o00ooo O. o00ooo
O.o00ooo o.o00ooo

MAX STORY SHEAR
STOItY lIllE

3 2.550
2 4.550
1 2.570

x SHEAR
-433.692
-540.764
-525.501

TIllE

10.790
7.480

10.700

Y SHEAR

0.000
0.000
0.000

MAX. STRUCTURE SHEAR (TOP OF BASE)
FORCE )( FORCE Y Z MOMENT

-525.50 0.00 0.00

MAX. BASE SHEAR (BEARING LEVEL)
FORCE )( FORCE Y Z MOMENT
511.17 0.00 0.00

LOAD CONDITION DEFINITION CARDS
LOAD I II III IESPOIISE

C-l0



0.00 0.00 0.00

WTPUT FOR CASE STLIlY .,

1,00

ME~BER FORCES FRAME 10 FIRS T FR AIlE LOCA FRAME TYPE 1

LEVEL NO LEVEL 10
COLUMN FORCES

0 LINE LOAD TORSIOIIAL MAJOR AXIS UIAL MINOR UIS MAJOR MINOR
IOlENT TOP IOlENT BOT IOlENT FORCE TOP IOlENT BOT IOlENT SHEAIl SHEAR

1 MAX 0.0000 9.7441 13.2903 23.4)19 O.DSb2 O.O~OO 7.4J06 0.0278
I HIN 0.0000 -9.7441 -13.m3 -23.4 19 '0.0562 -0.000 -7.4 06 -0.0278

2 MAX 0.0000 10.9553 13.9376 33.55~ 0.0401 0_0215 8.0300 0.0199
Mill 0.0000 -10.9553 -13.9376 -33.55~ -0.0401 -0.OZ15 -8.0300 '0.0199

3 MAX 8:ggo08 10.955J 13.9J16 .~H~t
0.0401 0.0~'5 -i:8J88 0.0199

MIN -10.955 -13.9 16 -0.0401 -0.0 15 ·0.0199

4 MAX 0.0000 9.7447 13.2903 23.4319 O.DS62 0.0300 7.4306 0.0278
HIli 0.0000 '9.7447 '13.2903 '23.43'9 -0.0~ -0.0300 -7.4306 -0.0278

5 MAX 0.0880 'l'M7 15. '~79 ~.0934 0.4016 0.~'79 9. 'iZl 0.~01R11111 0.0 00 -1 . ,a17 ·15.1 79 - .0934 -0.4076 ,0. 179 '9. I 21 -0. 01

6 MAX 0.0000 21.7100 30.5115 144.4236 0.3892 0.2081 16.8456 0.1927
MIN 0.0000 -21.7100 -30.5115 -144.4236 -0.3892 -0.2081 -16.8456 -0.1921

7 MAX 0.0000 21.1100 30.51'5 144.4236 0.3892 0.2081 16.8457 0.1927
MIN 0.0000 -21, 7100 -30.5115 '144.4236 '0.3892 ·0.2081 - 16.8457 -0.1927

8 MAX 0.0000 13.1817 15.1279 2.0934 0.4016 0.2179 9.1321 0.2018
IItN 0.0000 ·13.1817 -15.1279 -2.09~ '0.4076 ·0.2179 '9.1321 -0.2018

9 MAX 0.0000 13.1944 IS. \347 1.5861 0.9571 0.5\17 9.1364 0.4mIIIN 0.0000 '13.19« -15.1347 -1.5861 '0.9571 ·0.5117 -9.1364 -0.4

10 MAX 0.0000 22.2053 30.m7 325.1Z92 0.8851 0.4732 17.0897 0.4382
Mill 0_0000 -22.2053 -30.m7 ·325.1Z92 -0.8851 -0.4732 -17 .0897 -0.4382

II MAX 0.0000 ~2.~05J 30.~7 H5 .1m 0.8851 0.4732 17·~t 0.4WMill 0.0000 - 2. 05 '30. 7 • 5.1291 '0.8851 ·0.4732 -17. '0.4

12 MAX 0.0000 13.1944 15.1347 1.5861 0.9571 0.5117 9.1384 0.4738
MIN 0.0000 '13.1944 '15.1347 -1.5861 -0_9571 ·0.5117 -9.1384 -0.4738

13 MAX 0.0000
-~:Hti

13.3062 l3.~7 0.0880 0.0471 7.4454 0.0436
Mill 0.0000 '13.3062 -23.3867 '0.0880 ·0.0471 -7.4454 -0.0436

14 MAX 0.0000 11.4165 14.1842 36.1179 0.0573 0.0307 8.2583 0.0284
MIN 0.0000 -11.4165 -14.1842 -36_ 1179 '0.0573 -0.0307 -8.2583 '0.0284

15 MAX 0.0000 " .4165 14.1842 tt· 1179 0.0573 0.0307
-U~H 0.0284

MIN 0.0000 -11.4165 -14.1842 - .1179 -0.0573 -0.0307 '0.0284

16 MAX 0.0000 9.7744 13.3062 23.3866 0.0880 0.0471 7.4454 0.0436
MIN 0.0000 ·9.7744 '13.3062 '23.3866 -0.0880 -0.0471 -7.4454 -0.0436

BEAM FORCES

BAY LOAD TORS MOME~T MCJ'IENT MOMENT
I I MAX 0.2765 0.0895 0.1043

I MIN -0.2765 -0.0895 -0.1043

2 I MAX 0.0000 0.0371 0.0371
I MI~ 0.0000 -0.0371 -0.0371

3 MAX 0.2765 0.1043 0.0895
MIN -0.2765 -0.1043 -0.0895

4 MAX 0.0756 18.9457 15.6913
MIll -0.0756 -18.9457 -15.6913

5 MAX 0.0542 22.5194 24. Ion
Mill -0.0542 -22.5194 -24. Ion

6 MAX 0.054~ -~Ult 24.101~
Mill '0.054 -24.101

7 MAX 0.0756 18.9457 15.6913
MIN -0.0756 -18.9457 -15.6913

8 MAX 0.8504 1.~'g 1.619~
MIN -0.8504 -I. I -1.619

9 MAX 0.0000 0.2697 0.2697
MIN 0.0000 -0.2697 -0.2697

10 MAX 0.8504
-l:tl~ 1.~lgMIN -0.8504 -1. 1

II MAX 0.2937 12.743~ 12.7298
MIN -0.2937 -12.74] -12.7298

12 MAX 0.2057 16.5341 16.3104

c-l1



OUTPUT FOR CASE STUOY II

MIN '0.2057 -16.5341 . 16.3104

13 MAX 0.2057 '6.5341 '6.~'04
MIN '0.2057 ·16.5341 ,16. '04

14 MAX 0.2937 12.7435 12.7298
MIN '0.2937 -1Z.7435 '12.7298

IS MAX 0.8015 !.I7S1 3.4460
MIN '0.8015 .•1751 '3.4460

16 MAX 0.0000 0.6135 0.6135
MIN 0.0000 ·0.6135 '0.6135

17 MAX 0.80'5 !.446O 3.1751
MIN '0.8015 ••4460 -3.1751

18 MAX 0.1870 15.7039 18.9403
MIN • O. 1870 "5.7039 '18.9403

19 HA. 0.1305 25.9289 24.0846
IUN '0.1305 ·25.9289 -Z4.0846

20 MA. 0.1305 25.9289 24.0846
MIN -0.1305 ·25.9289 '24.0846

21 MAX 0.1870 15.7039 '8.940J
MIN '0.1670 ·15.7039 "8.940

22 HAX 0.3923 O.072S 0.1009
MIN '0.3923 '0.0725 '0.1009

23 MAX 0.0000 0.0530 0.0530
~IN 0.0000 '0.0530 -0.OS30

24 MAX 0.3923 0.1009 0.0725
MIN '0.3923 ·0.1009 -0.0725

PA.NEL FORCES

FLEXUAAL PANELS
I COL LClf.D TOP'M(J4EMT BOT -lO'IE NT ~XIAL-FORCE S~U.R·FORCE

6 I HAX 0.0001 0.0001 394.4139 0.0000, MIN '0.0001 '0.0001 '394.4139 0.0000

BR...CING elEMENTS - LISTED IN SAME SEQUENCE AS INPUT
T-COL LOAO AX IAL· FORCE

7 1 MAX 130.5494
1 MIN -130.5494

II 1 MAX 120.0116
1 MIN ,120. 01'6

6 1 MAX 130.5494
1 MIN -130.5494

10 14.... 120.0116
MIN -120.0116

14 HAX 2.2338
MIN -2.2338

15 HAX 2.Z338
MIN -Z.2338

MEMBER FORCES ..... FRAME 10 FIRS T FR AME LOCA FRAME T1PE 1

LEVEL NO 2 LEVEL 10
COLUMN FORCES

Ll HE LOAO lORSIONAL MAJOR AXIS AXIAL MINOR AXIS MAJOR MI NOll
MOMENT TOP MCJ4ENI BOT MCJlIElll FOilCE TOP MOMENT BOT MOMENT SHEAR SHEAR

1 I MAX 0.0000 9.6309 9.6126 14.3279 0.1082 0.0979 6.1944 0.0665
I MIN 0.0000 -9.6309 ·9.6128 '14.3279 '0.1082 -0.0979 -6.1944 '0.0665

2 HAX 0.0000 11.575' 11.5917 21.2851 0.0863 0.0748 7.4731 0.0520
MIN 0.0000 - I 1. 5751 -11.5917 ·21.2651 '0.0863 '0.0748 '7.4731 -0.0520

3 MAX 0.0000 11.5751 ".5917 21.2851 0.0863 0.0748 7.4H' 0.0520
MIN 0.0000 '11.5751 -" .5911 -21.2851 '0.0863 -0.0748 -7.4 I '0.0520

4 MAX 0.0000 9.6309 9.6128 14.3219 0.1082 0.0979 6.194<0 0.0665
MIN 0.0000 -9.6309 -9.6128 ·14.327'9 '0.1082 '0.097'9 '6.1944 '0.0665
MAX 0.0000 14.~563 14.6782 0.7632 0.8084 -um 9.4305 0.494'MIN 0.0000 ,14. 563 -14.6782 -0.7632 '0.8084 '9.4305 -0.4941

6 MAX 0.0000 20.3872 ZO.3207 80.8200 O.ml 0.6939 13.0Z15 0.4748
MIN 0.0000 ·ZO.3872 -20.3Z01 ·80.8200 -0.7781 -0.6939 -13.0Z15 -0.4148

7 MAX 0.0000 ZO.~72 20.5201 8O·tiG1 0.7781 0.6939 13.C215 0.4748
MIN 0.0000 -20. 72 -20.3201 ,80. 01 -O.ml -0.6939 -13.0Z15 '0.4748

8 MAX 0.0000 14.5563 14.6~ 0.7632 0.8084 0.7233 9.4305 0...941
MIN 0.0000 -1".5563 -110.6 -0.7032 -0.a084 -0.n3! '9.4305 -0.49'01
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OJTPUT FOIl CASE STl.I>Y .,

9 MAX 0.0000 14.5937 14.7102 2.12~ 1.8674 1.6819 9.4528 1.1449
Mill 0.0000 -14.5937 -14.7102 -2.12~ -1.8674 -1.6819 ·9.4528 -1.1449

10 MAX 0.0000 21.421'3 21.3795 lBO.5946 1.7662 1.5764 13.1'375 1.07&2
Mill 0.0000 -21.1,21'3 -21.3795 - lao.5946 -1.7662 -1.5764 -13.1'375 -1.07&2

'1 MAX 0.0000 21.4273 21.3795 lao.5945 1.7662 1.5764 13.7375 1.0782
Mill 0.0000 -21.421'3 -21.3795 -1BO.5945 '1.7662 -1.5764 -13.7375 -1.0782

12 MAX 0.0000 14.5937 14.7102 2.1275 1.8674 1.6819 9.45~8 1.1449
Mill 00000 -14.5937 '14.7102 -2.12~ -1.8674 -1.6819 ·9.45 8 -1.1449

13 MAX 0.0000 9.6903 9.6756 14.2844 0.1624 0.1497 6.2361 0.1007
Mill 0.0000 -9.6903 '9.6756 -14.2844 -0.1624 '0.1497 -6.2361 -0.1007

14 MAX 0.0000 12.6877 12.59~ 23.3447 0.1246 0.1075 8.1567 0.0749
MIN 0.0000 '12.6877 -12.59 -23.3447 ·0.1246 -0.1075 -8.1567 -0.0749

15 MAX 0.0000 12.6877 12.5982 23.3447 0.1246 0.1075 8.1567 0.0749
'HN 0.0000 -12.6877 - 12.5982 '23.3447 ·0.1246 -0.1075 -8.1567 '0.0749

16 MAX 0.0000 9.6903 9.6756 14.2844 0.1624 0.1497 6.2l61 0.1007
Mill 0.0000 -9.6903 -9.6756 . 14.2844 -0.1624 '0.1497 -6.2361 '0.1007

BEAM FORCES

BAY LOAD TORS MOMENT MOMEn J MOMEliT
1 1 MAX 0.2794 0.1e56 0.1979

1 NIli ·0.2794 -0.1856 -0.1979

2 MAX 0.0000 0.0599 0.0599
Mill 0.0000 -0.0599 -0.0599

3 MAX 0.2794 0.1979 0.1856
Mill -0.2794 -0.1979 ·0.1856

4 MAX 0.1103 18.4991 15.5767
MIll ·0.1103 '18.4991 -15.5767

5 MAX 0.07el 23.4172 25.2585
MIN ·0.0781 -23.4172 -25.2585

6 MAX 0.0781 23.4172 25.2585
Mill '0.0781 '23.4172 -25.2585

7 "AX O. "03 18.4991 15.5767
Mill ·0.1103 '18.4991 -15.5767

8 MAX 0.8299 2.4599 2.6105
"Ill -0.6299 -2.4599 '2.6105

9 MAX 0.0000 0.3951 0.3951
Mill 0.0000 -().3951 ·0.3951

10 MAX 0.8299 2.6105 2.4599
MIN '0.8299 -2.6105 -2.4599

l' MAX 0.4188 13.3385 13.3123
"Ill ·0.4188 -13.3385 -13.3123

12 "AX 0.3007 11.4809 11.1505
"IN -0.3007 -11.1,809 -11. 1505

13 "AX 0.3007 11.1,809 11.1505
MIll -0_3007 ·11.4809 -11. 1~05

14 MAX 0.4188 13.3385 13.3123
Mill ·0.1,188 '13.3385 -13.3123

15 "AX 0.7591 5.2267 5.5832
Mill ·0.7591 '5.2267 '5.5832

16 MAX 0.0000 0.8962 0.8962
"Ill 0.0000 -0_8962 -0.8962

17 MAX 0.7591 5.5832 5.2267
Mill -0.7591 '5.5832 -5.2267

18 MAll 0.2669 15.6282 18.5343
Mill -0.2669 -15.6282 -18.5343

19 MAX 0.1885 28.5609 ~6.~066!'I111 -0.1885 -28.5609 - 6. 066

20 "AX 0.1885 28.5609 26.3066
Mill -0.1885 -28.5609 '26.3066

21 MAX 0.~669 15.6282 18.5343
Mill -D. 669 • \5.6282 ·18.5343

22 MAX 0.4421 0.1960 0.2151
MIN -0.4427 -0.1960 -0.2157

23 MAX 0.0000 0.0868 0.&=!'II II 0.0000 -0.086lI -0.

24 MAX 0.4427 0.2\58 0.1960
Mill -0.4427 -0.2158 -0.1960
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ClJTPUT FOR CASE STLCY I'
PANEL fORCES

FLEXURAL PANELS
I COl. LOAD TOI'·IOIENT BOT ·NOMENT AllIAL' FORCE SHEAR - FORCE

6 t MAX .8:888~ 8.0001 2~0. 7'~7 OOסס.0
Mill - .0001 '20.7\ 7 OOסס.0

BRACING HEMElITS • LISTED IN WE SEQUENCE AS 11IPUT
T'COL LOAD AXIA~FORCE

7 1 MAX 131. 72
1 Mill ·131.3472

"
, MAX '~4.04~, MIN -, 4.04

6 , MAX 131.3472, MIN -131.3472

10 , MAX '~4.04~1 MIN ., 4.04

14 MAX 1.44!8
MIN ·1.4438

15 MAX 1.4438
MIll -1.4438

MEMSER fORCES ..... fRAME 10 FIRS T FR AME lOCA FRAME TYPE ,
LEVEL NO 3 LEVEL 10

COLUI\N FORCES

0 LINE LOAD TORSIONAL MAJOR AXIS AXIAL ~J 1l0i! AXIS MAJOR ~JNOil

MOMENT TOP IOl~NT BOT MOMENT FORCE TOP MOMENT BOT M::JoIENT SH~AR SHEAR
MAX 0.0000 10.2 58 8.8238 5.0615 0.2061 O. I 6<>0 6.1 47 0.1200
MIN 0.0000 ·10.2558 -8.82}8 -5.0615 '0.2061 -0.16<>0 '6.1547 -0.1200

2 MAX 0.0000 13.01~2 11.~294 8.2e~4 0.1350 0.1185 7.8263 0.0818
MIll 0.0000 -'3.0 2 -11. 294 -8.2B~4 ·0.1350 -0.1185 '7.8263 -0.0818

3 MAX 0.0000 13.0322 11.2294 8.2814 0.1350 0.1185 7.8263 0.0818
Mill 0.0000 -13.0322 ·11.2294 -8.2814 '0.1350 '0.1185 ·7.alb3 '0.0818

4 MAX 0.0000 10.2558 -Ulli 5.0615 0.2061 0.1660 6. '~47 0.'200
MIN 0.0000 -10.2558 ·5.0615 '0.2061 '0.1660 -6.1 47 '0.1200

5 MAX 0.0000 II, .1216 13.1272 0.415b 1_2315 l.DaOl 8.7899 0.7457
MIN 0.0000 -14.1216 ·n.1272 '0.4156 -1.2315 -1.DaOl -8.7899 -0.7457

6 MAX 0.0000 19.7117 17.~6 23.4223 1, 16'?' 1.0279 11.8733 0.7062
MIN 0.0000 ·19.7117 ,17. 6 '23.4223 -1.1612 -1.0279 '11.8733 -0.7062

7 MAX OOסס.0 19.7117 11.m6 23.4223 1.1612 1.0279 11.8733 0.7062
MIN 0.0000 -19.7117 ·17.m6 -23.4223 -1.1612 ·1.0279 -11.8733 . O. 7062

8 MAX 0.0000 14.'~'6 13.12T.: 0.4156 1.2315 1.0801 8.7899 0.7457
MIN 0.0000 -14.1 16 -13.1272 ·0.4156 ·1.2315 ·1.C801 -6.7899 ·0.7457

9 MAl( 0.0000 14.1M 13.17'll5 1.2844 2.9232 2.5310 6.6252 1.~94

"'IN 0.0000 ·14.1M -13.1785 -1.2844 -2.9,3, '2.5310 -6.8252 ·1.~94

10 M"~ 0.0000 ~1 .6602 18.7282 51.6728 2.6375 2.3335 13.0285 1.6036
MIN 0.0000 - 1.6602 '18.7282 '51.6728 -2.6375 -2.3335 ,13. 0285 '1.6036

11 MAX 0.0000 21.6602 18.7262 51.6727 2.63~ 2.3335 13.02as 1.6036
MIll 0.0000 '21.6602 ·1e.n82 -51.b727 -2.6375 ·2.3335 -13.0285 '1.6036

12 MAX 0.0000 14.1M 13.1785 1.2844 2.9232 2.5310 8.8252 1.7594
MIN 0.0000 -14.1795 '13.1785 -1.2844 ·2.9232 -2.5310 -8.8252 '1.7594

13 1 It, \ 0.0000 10.4033 8.9356 4.9866 0.3304 0.2590 6.2!83 0.1901
I MIN 0.0000 10.4033 -8.9356 -4.9866 -0.3304 -0.2590 ·6.zm -0.1901

14 I .....X 0.0000 14.8121 1~.7581 9.2394 0.1945 0.1710 8.8936 0.1179
I MIN 0.0000 ·14.8121 -I .7581 '9.2394 -0.1945 -0.1710 -8.8936 -0.1179

15 1 MAX 0.0000 14.8121 12.7581 9.2394 0.1945 0.1710 8.8936 0.1179
1 MIN 0.0000 -14.8121 ·12.7581 -9.2394 '0.1945 '0.1710 -8.8936 '0.1179

16 I MAl( 0.0000 10.403~ 8.9356 4.9866 0.3304 0.2590 6.2383 0.1901
I MIN 0.0000 ·10.403 '8.9356 -4.9866 -0.3304 -0.l59O -6.2383 -0.1901

BEAM FORCES

BAY LOAD TORS IOIEHT IIOIlENT IIOIlENT
1 I MAX 0.4491 0.0610 0.1202

1 MIN -0.4491 -0.0610 -0.1Z02

2 1 MAX 0.0000 0.0927 0.0'/27
1 Mill 0.0000 -0.0927 -0.0927

3 1 MAX 0.4491 0.1~~ 0.0610, MIN ·0.4491 -0.1 '0.0610
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ClJTPUT FOR CASE STillY 'I
4 !\All 0.1617 10.2858 8.2604

MIll -0.1617 -10.2858 -8.2604

5 MAll 0.1166 13.7971 17.0252
MIN -0.1166 -13.7971 -17 .0252

6 MAll 0.1166 li· 7971 17.0252
MIN -0.1166 -I .7971 -17.0252

7 MAll 0.1617 10.2858 8.2604
Mill -0.1617 -10.28!'8 -8.2604

8 MAll o.m~ ~.0371 2.2897
MIN -0.n4 - .0371 -2.2897

9 MAll 0.0000 0.5936 0.5936
Mill O.OOOQ -0.5936 -0.5936

10 MAll 0.n43 2.~897 2.0371
Mill -0.n43 ·2. 897 -2.0371

11 !\All 0.6701 7.0700 7.0305
Mill -0.6701 -7.0700 -7.0305

12 MAll 0.45~4 ~.m2 2.9438
MIll -0.45 4 - .1352 -2.9438

13 MAll 0.4524 3.1352 2.9438
'HII -0.4524 -3.1352 -2.9438

14 MAll 0.6701 7.0700 7.0305
MIll -0.6701 -7.0700 -7.0305

15 MAll 0.6445 4.0078 4.6902
MIll -0.6445 -4.0078 -4.6902

16 MAll 0.0000 1.3490 1.3490
Mill 0.0000 -1.3490 -1.3490

17 MAl( 0.6445 4.6902 4.0078
Mill -0.6445 -4.6902 -4.0078

18 MAll 0.4152 8.2397 10.1910
Mill -0.4152 '8.2397 -10.1910

19 MAl( 0.2831 19.7375 15.8604
Mill -0.2831 -19.7375 -15.8604

20 MAll 0.2831 19.7375 15.8604
MIll -0.2831 -19.7375 -15.8604

21 MAll 0.4152 8.2397 10.1910
Mill -0.4152 -8.2397 -10.1910

22 MAll 0.7128 0.047t- 0.0674
Mill -0.7128 -0.04:"" -0.0674

23 MAll 0.0000 0.1333 0.1333
Mill 0.0000 -0.1333 -0.1333

24 1 MAll 0.7128 0.0674 0.0476
1 Mill -0.7128 -0.0674 '0.0476

PAIIEl FORCES

FLEllURAL PANElS
TOP-MOMENTI COL LOAD BOT-MOMEIIT All IAL - FORCE SHEAR -FORCE

6 I MAl( 0.0002 0.0002 63.9652 0.0001
I MIN -0.0002 -0.0002 -63.9652 '0.0001

BRACING ELEMENTS - LISTED III SAME SEQUENCE AS INPUT
T-COL LOAD AX IAL - FORCE

7 1 !\All 96.4841
1 MIN -96.4841

11 1 MAl( 94.3960
1 MIN -94.3960

6 I !\AI( 96.4841
1 MIN ·96.4841

10 1 !\All 94.~959
1 MIN -94. 959

14 I MAll 0.5714
1 MIN '0.5714

15 1 MAl( 0.5714
1 MIN -0.5714

•••••••• END Of OUTPUT ••••••••
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APPENDIX D

INPUT FILE FOR EIGHT STORY R!C

BASE ISOLATED STRUCTURE

(Refer to Section 4.2)

0-0



o 0

o 0

0.00 0.00

0.00 0.00

O.OC' 0.00

0.00 0.00

0.00 0.00

0.00 0.00

o

639

o

63'i1

639

639

639

639

639421.5

421.5

421.5

13

INPUT FOR CASE STUDT tl2

EIGHT STORIES RIC BUILDING iN CALIFORNIA
UNIT KIPS·IN·SEC
GENERAL CCtlTtlOl INFORMATION
2 8 12 28 3000
SUPERSTRUCTURE CONTROL INFORMATION
1 1 1 2 0
INTEGRETION CONTROL PAR~ETERS
0.005 0.001 5000 200 1
NEWMARK METHOD CONTROL PARAMfTERS
0.5 0.25
EARTHQUAKE CONTROl PAR~ETERS
2 O.OT 0 386.22
•••• SUPERSTRUCTURE INFORMATION ••••
EIGHTH STORY' GENERAL INFORMATION
147 2.819 589802 421.5
SEVENTH
147 3.529 738351 421.5
SIXTH
147 3.529 738351 421.5
FIFTH
147 3.529 738351 421.5
FORTH
1..7 3.529 738351 421.5
THIRD
147 3.555 743790
SECOND
147 3.555 743790
FIRST
H7 3.555 743790
FRAME DATA
€lCTERNAL FR~E
1 8 28 45 7
COLUMN LINE COORDINATES

1 0 0
2 0.0 237
3 0.0 474
4 0 711
5 0 948
6 0 1185
7 0 1422
8 233 0
9 233 237
10 233 474
11 233 711
12 233 948
13 233 1185
14 233 1422
15 466 0
16 466 237
17 466 474
18 466 711
19 466 948
20 466 1185
21 466 1422
22 699 0
23 699 237
24 699 474
25 699 711
26 699 948
27 699 1185
28 699 1422

COlUMN PROPERTIES
1 3150 324 269 269 14762 8748 8748 12.0 12.0
2 3150 576 478 478 46656 27648 27648 12.0 12.0
3 3150 616 561 561 64262 3S081 38081 12.0 12.0
4 3150 672 558 558 75866 43904 32256 12 12
5 3150 784 651 651 86436 51221 51221 12.0 12.0
6 3150 768 637 637 80179 65536 ~ 12.0 12.0
7 3150 432 359 359 25369 20736 11664 12.0 12.0
BE~ PROPERTIES
1 3150 2'9 8696 10648 4 4 2 12.1 12.0
2 3150 319 19268 18432 4.0 4.0 2.0 12.0 12.0
3 3150 359 25369 20736 4.0 4.0 2.0 12.0 12.0
4 3150 256 12073 12423 4.0 4.0 2.0 12.0 12.0
5 3150 365 26400 17747 4.0 4.0 2.0 12.0 12.0
6 3150 398 31872 23040 4.0 4.0 2.0 12.0 12.0
7 3150 292 16896 14197 4 4 2 12 12
8 3150 402 32942 19521 4 4 2 14 14
9 3150 438 38333 25344 4 4 2 14 14
10 3150 329 2U31 15972 4 4 2 13 13
11 3150 438 21331 21296 4 4 2 14 14
12 3150 478 46656 27648 4 4 2 14 14
13 3150 518 53914 29952 4 4 2 14 14
BEAMS LOCATION

1 1 270 0 0 0
1 1 262 DOD
11291000
1 1 2 12 1 0 0 0
iii '1 ~ g g g
iii 1~ 1 g g 8
i ~ : '1 g g g g
i ~ : 1~ ~ g 8 8
4 4 5 11 0 0 0 0
4 4 5 2 0 000
4 4 5 4 100 0
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INPUT FOR CASE STUDY .2

4 4 5 9 1 0 0 0
4 4 5 12 1 0 0 0
5

~
6 11 0 0 0 0

5 6 2 0 0 0 0
5 5 6 4 1 0 0 0
5 5 6 2 1 0 0 0
5 5 6 3 1 0 0 0
6 6 T 11 0 0 0 0
6 6 T 2 0 0 a 0
6 6 T 4 1 0 a a
6 6 T 9 1 0 0 0
6 6 T 12 1 0 1 0
T I 8 II a 0 u 0
T I 8 3 a 0 a a
T I 8 6 1 0 a a
7 1 8 9 1 0 0 0
7 I 8 13 1 0 a 0
8 2 9 T 0 a 0 0
8 2 9 6

~
0 0 0

8 2 9 12 0 0 0
9 3 10 T 0 0 0 0
9 3 10 6 2 0 0 0
9 3 10 12 3 0 a a

10 4 11 7 0 0 0 0
10 4 11 6 2 0 0 0
'0 4 11 12 3 0 a 0
11 5 12 7 a 0 0 0
11 5 12 6 2 0 0 0
11 5 12 12 3 0 0 0
12 613 7 0 a a 0
12 6 13 6 2 a a 0
12 6 13 12 3 a a 0
13 7 14 11 0 0 0 0
13 7 14 3 a a a 0
13 7 14 6 1 0 0 0
13 7 14 9 1 0 a 0
13 7 14 13 1 0 0 0
14 8 9 1 a a a 0
14 8 9 2 0 0 0 0
14 8 9 3 1 0 a 0
14 8 9 6 1 0 0 0
14 8 9 9 1 0 0 0
15 9 10 1 a a a a
15 9 10 2 0 a a 0
15 9 10 :3 I 0 0 0
15 9 10 6 1 0 0 0
15 9 10 9 1 0 a 0
16 10 11 1 a 0 0 0
16 10 11 2 0 0 0 0
16 10 11 3 1 0 0 0
16 10 11 6 1 0 0 0
16 10 11 9 1 0 a 0
17 11 12 1 a 0 0 0
17 11 12 2 0 0 0 0
17 11 12 3 1 0 0 0
17 I I 12 6 1 0 a 0
17 I I 12 9 1 0 a 0
18 12 13 I 0 0 0 0
18 12 13 7 0 0 0 0
18 12 13 10 1 0 0 0
18 12 13 5 , 0 a 0
18 12 13 8 0 0 0
1'1 13 14 1 0 0 0 0
19 13 14 2 0 0 a 0
19 13 14 3 I 0 0 a
19 13 14 6 1 0 0 0
19 13 14 9 I 0 0 0
20 8 15 11 0 0 0 0
20 8 15 3 0 0 0 0
20 8 IS 6 I 0 0 0
20 8 15 9 I 0 0 0
20 8 15 13 I 0 0 0
21 9 16 7 0 0 0 0
21 9 16 6 2 a 0 0
21 9 16 12 3 0 0 0
22 10 17 7 0 0 0 0
22 10 17 10 0 0 0 0
22 10 17 6 I 0 0 0
22 10 17 1~ 3 0 0 0
23 II 18 0 0 0 0
23 " 18 10 0 0 0 0
23 II 18 5 I 0 0 0
23 1I 18 1I 3 0 0 0
24 12 19 7 0 0 0 0
24 12 19 3 0 0 0 0
24 12 19 6 1 0 0 0
24 12 19 II 3 0 0 0
25 13 20 7 0 0 0 0
25 13 ~o ~ ~ 0 0 0
2513 01 0 0 0
26 14 ~1 II n 0 0 0
26 14 I 3 0 0 a 0
26 14 21 6 I 0 0 0
26 14 21 9 I 0 0 0
26 14 21 13 I 0 0 0
27 15 16 I 0 0 0 0
27 15 16

~
0 0 0 0

27 15 16 , 0 0 0
27 15 16 6 1 0 0 0
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INPUT FOR CASE STUDY .2

27 15 16 9 1 0 0 0
28 16 17 I 0 0 0 0
28 16 17

~
0 0 0 0

28 16 17 1 0 0 0
~8 16 17 6 1 0 0 0
8 16 17 9 1 0 0 0

29 17 18 I 0 0 0 0
29 17 18 2 0 0 0 0
29 17 18 3 1 0 0 0
29 17 18 6 1 0 0 0
2~ 17 18 9 1 0 0 0
30 18 19 1 0 0 0 0
30 18 19

~
0 0 0 0

30 18 19 1 0 0 0
30 18 19 6 1 0 0 0
30 18 19 9 1 0 0 0
31 19 20 1 0 0 0 0
31 19 20 2 0 0 0 0
31 19 20 3 1 0 0 0
31 19 20 6 1 0 0 0
31 19 20 9 1 0 0 0
32 20 21 I 0 0 0 0
32 20 21 2 0 0 0 0
32 20 21 3 1 0 0 0
32 20 21 6 1 0 0 0
32 20 21 9 I 0 0 0
33 15 22 II 0 0 0 0
33 15 22 3 0 0 0 0
33 15 22 6 I 0 0 0
33 15 22 9 I 0 0 0
33 15 2l 13 I 0 0 0
34 16 23 7 0 0 J (,
34 16 23 6 2 0 0 0
34 16 23 12 3 0 () 0
35 17 24 7 0 0 0 0
35 17 24 6 2 0 0 0
35 17 24 12 3 0 0 0
36 18 25 7 0 0 0 0
36 18 25 6 2 0 0 0
36 18 25 12 3 0 0 0
37 19 26 7 0 0 0 0
37 19 26 6 2 0 0 0
37 19 26 12 3 0 0 0
38 20 27 7 0 0 0 0
38 20 27 6 2 0 0 0
38 20 27 12 ~ 0 0 0
39 21 28 I I 0 0 " 0
39 21 28 3 0 0 0 0
39 cl 28 6 1 0 (I 0
39 21 28 9 1 0 0 0
39 21 28 13 1 0 0 0
40 22 23 7 0 0 0 0
40 22 23 6 2 0 0 0
40 22 23 9 1 0 0 0
40 22 23 12 1 0 0 0
41 23 24 11 0 0 0 0
41 23 24 6 2 0 0 0
41 23 24 9 1 0 0 0
41 23 24 12 1 0 0 0
42 ~4 25 I I 0 0 0 0
42 24 25 6 2 0 :J 0
42 24 25 9 1 0 0 0
42 24 25 12 I 0 0 0
43 25 26 II 0 0 0 0
43 25 26 6 2 0 0 0
43 25 26 9 1 0 0 0
43 25 26 12 1 0 0 0
44 26 27 I I 0 0 0 0
44 26 27 6 2 0 0 0
44 26 27 9 1 0 0 0
44 26 27 12 1 0 0 0
45 27 28 11 0 0 0 0
45 27 28 6 2 0 0 0
45 27 28 12 3 0 0 0
COLUMNS LOCATIOH

I 3 2 7

~ 7 3 7
7 4 7

4 7 5 6
4 2 5 0
5 i 6 1
5 2 6 2
5 3 6 1
5 5 6 0
6 I 7 I
6 2 7 2
6 3 7 1
6 5 7 0
7 3 6 7
8 7 9 7
9 1 10 I
9 2 10 I
9 3 10 I
9 5 10 I

10 2 11 3
10 4 11 I
10 6 11 1
11 I 12 I
11 2 12 1
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IN~JT FOR CASE STUDY .2

11 ] 12 1
11 5 12 1
12 1 n 1
12 2 13 1
12 ] n 1
12 5 13 1n 1 14 1n 2 14 1
13 3 14 1
13 5 14 1
14 7 13 7
15 7 16 7
16 1 17 1
16 2 17 1
16 3 17 1
16 5 17 1
17 1 18 1
17 2 18 1
17 3 18 1
17 5 18 1
18 1 19 1
18 2 19 1
18 3 19 1
18 5 19 1
19 1 20 1
19 2 20 1
19 3 20 1
19 5 20 1
20 1 21 1
20 2 21 1
20 ] 21 1
20 5 21 1
21 7 20 7
22 3 23 7
23 7 24 7
24 7 25 7
25 7 26 7
26 7 27 7
27 7 28 7
28 3 27 7
FRAME 1 LOCATI ON

1 0 a 0 0
SUPERSTRUCTURE DAMPING
0.05 0.05 0.05 0.05 0.05 0.05 0.05 O.O~ n.05 0.05 0.05 0.05
ECCENTRICITIES OF MASSo 0a aa a
o 0o 0
a 0
a 0
a 0
HE I GHT OF FLOOR
1176 1029 682 735 588 441 294 1470
•••• BASE ISOLATION SYSTEM DATA ••••
STIFFNESS DATA FOR LINEAR ELASTIC BEARING
136.73 136.73 87155787 a a
MASS OF BASE
3.581 7492]1
GLOBAL DAMPINGa 0 0 0 0
BEAR I NG DATA
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4g'28 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
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INPUT FOR CASE STUDY .2

34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.60.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
~~~~N'l~S OF BEARING
-349.5 474
-349.5 237
-349.5 0
-349.5 ·237
-349.5 -474
-349.5 ·711
-116.5 711
'116.5 474
-"6.5 237
'116.5 0
'116.5 ·237
-116.5 -474
-116.5 ·711
116.5 711
"6.5 474
116.5 237
116.5 0
116.5 '237
116.5 ·474
116.5 ·711
349.5 711
349.5 474
349.5 237
349.5 0
349.5 ·237
349.5 ·474
349.5 ·711
OOTPUT CONTROl PARAMETERS
1 10 1 234
COORDINATES OF DESIRED INTERSTDRY DRIFT
349.5 711
-349.5 -711
o 0o 0
o 0o 0
LOAD CASE DATAo 0 0 1
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OUTPUT FILE FOR EIGHT STORY RIC

BASE ISOLATED STRUCTURE

(Refer to Section 4.2)
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QJTPUT FOR CASE ST~Y .2

....................._--_ __ _ _.
PROGRAM 3IHIASIS'TAIIS '" A GENERAL PROGIlM fOR THE IlONLJNEAIl

DYNAMIC ANALYSIS OF THREE DIMENSIONAL
BASE ISOLATED BUILDINGS

DEVELOPED BY .•• SATISH IlAliAAAJAIAH
CHEI LI
ANDREI N. REINHORN
AIIO MICHAWIS C. CONSTANTlNaJ
DEPARTMEIT Of CIVIL ENGINEERING
STATE UNIV. OF NEW YORK AT BUFFALO

VAX VERSIOll AIlO PC VERSIOll. DEC. 1992

NATIONAL CENTER FOR EARTHQUAKE ENGINEERING RESEARCH
STATE UNIVERSITY OF NEW YORK. BUFFALO
...........-_ ------*_ *-------••...--_.....•-- .
THIS PROGRAM HAS BEEN DEVELOPED JSING:
(1) PROGRAM 3D-BASIS
DEVELOPED BY •.. SATISH NAGARAJAIAH

ANDREI N. REINHORI
AND MICHALAKIS C. CONSTANTlNaJ
DEPARTMENT Of CIVIL ENGINEERING
STATE UNIV. Of NEW YORK AT BUFFALO, VAX VERSION. 1990

(2) PROGRAM ETABS
DEVELOPED BY ••. E. L. WILSON

H. H. DOVEY

~:~A~i~NT"8~L~~~IL ENGINEERING
UNIVERSITY Of CALIFORNIA, BERKELEY. SEPTEMBER 1974. REVISED MARCH 1979

._.**_._--_._.-._----_.-....._--_..-..-._...-....._._..-.-*-_._.-.-._._....

o 0

o 0

O.OD O.DD
D.OD O.OD

0.00 0.00

O.OD 0.00

0.00 0.00

0.00 0.00

oo

639

639

639

639

639

639

639

639

o13

•••••••• MIRROR OF INPUT DATA ••••••••
EIGHT STORIES RIC BUILDING IN CALIFORNIA
UMIT KlPS- IN'SEC
GENERAL CONTROL INFORMATION
2 8 12 za 3000
SUPERSTRUCTURE CONTROL INFORMATI ON
I 1 1 2 0
INTEGRETION CONTROl PARAMETERS
0.005 0.001 5000 200 1
NEWMARK METHOD CONTROL PARMETERS
0.5 0.25
EARTHQUAKE CONTROl PAANlETERS
20.01 0 ~.22
•••• SUPERSTRUCTURE INFORMATION ••••
EIGHTH STORY-GENERAL INFORMATIOll
147 2.819 589802 421.5
SEVENTH
147 3.529 738351 421.5
SlllTH
147 3.529 738351 421.5
FIFTH
147 3.529 738351 421.5
FORTH
147 3.529 738351 421.5
THIRD
147 3.555 743790 421.5

~~ 3.555 743790 421.5
FIRST
147 3.555 743790 421.5
FRAME DATA
EllTERliAL FRAME
1 8 28 45 7
COllMl LINE COOROIIlATES

1 0 0
2 0.0 237
3 0.0 474
4 0 711
5 0 948
6 0 1185
7 0 1422
8 233 0
9 233 237
10 233 474
1I 233 711
12 233 948
13 233 1185
14 233 1422
15 466 0
16 466 237
17 466 474
18 466 711

~ ttt emsn ~ 6422

23 699 237
24 699 474
2S 699 711
26 699 948
27 699 1'85

E"



WTPUT FOR CASE STUDY '2

1476~ 8748 8748 12.0 12.0
46656 27648 27648 12.0 12.0
64

866
262 38081 38081 12.0 12.0

75 43904 32256 12 12
86436 51221 51221 12.0 12.0
80179 65536 36864 12.0 12.0
25369 20736 11664 12.0 12.0

4 4 2 12.0 12.0
4.0 4.0 2.0 12.0 12.0
4.0 4.0 2.0 12.0 12.0
4.0 4.0 2.0 12.0 12.0
4.0 4.0 2.0 12.0 12.0
4.0 4.0 2.0 12.0 12.0
4 4 2 12 12

4 4 2 14 14
4 4 2 14 14
4421313
4 4 2 14 14
4 4 2 II, 14
4 4 2 14 14

269
478
561
558
651
637
359

28 699 1422
COlUMN PROPERTIES
I 3150 324 269
2 3150 576 478
3 3150 676 561
4 3150 672 558
5 3150 784 651
6 3150 768 637
7 3150 432 359
BEAM PROPERTIES
I 3150 219 8696 10648
2 3150 319 19268 18432
3 3150 359 25369 20736
4 3150 256 12073 12423

~ mg ~ ~~~ ~r02~
7 3150 292 16896 14197
8 3150 402 329'2 19521
9 3150 438 38333 25344
10 3150 329 -21331 15972
11 3150 438 21331 21296
12 3150 478 46656 27648
13 3150 518 53914 29952
BEAMS LOCATION

1 1 270 0 0 0
1 126 2 000
1 129 1 000
1 1 2 12 1 0 0 0
2 2 3 11 0 0 0 0
2 236 2 000
2 239 1 000
2 2 3 12 1 0 0 0
3 3 4 II 0 0 0 0
3 346 2 0 0 0
3 349 I 000
3 3 4 12 1 0 0 0
4 4 5 11 0 0 0 0
445 2 0 000
4 454 I 000
4 459 1 000
4 4 5 12 I 0 0 0
5 5 6 II 0 0 0 0
5 562 0 000
5 564 1 000
5 562 1 000
5 563 1 000
6 6 7 II 0 0 0 0
6 6 720 000
66741000
6 6 791 000
6 6 7 12 I 0 0 0
7 I 8 II 0 0 0 0
7 183 0 0 0 0
7 1 861 000
7 1 891 000
7 I 8 13 I 0 0 0

8 ~ ~ I ~ g 8 8
8 2 9 12 3 0 0 0
9 3 10 7 0 0 0 0
9 3 10 6 2 0 0 0
9 3 10 12 3 0 0 0

10 4 II 7 0 0 0 0
10 4 II 6 2 0 0 0
10 4 II 12 3 0 0 0
11 5 12 7 0 0 0 0
11 5 12 6 2 0 0 0
II 5 12 12 3 0 0 0
12 6 13 7 0 0 0 0
12 6 13 6 2 0 0 0
12 6 13 12 3 0 0 0
13 7 14 II 0 0 0 0
13 7 II, 3 0 0 0 0
13 7 14 6 1 0 0 0
13 7 14 9 1 0 0 0
13 7 14 13 1 0 0 0
14 8 9 I 0 0 0 0
14 8 9 2 0 0 0 0
14 8 9 3 1 0 0 0
14 8 9 6 1 0 0 0
14 8 9 9 I 0 0 0
15 9 10 1 0 0 0 0
15 9 10 2 0 0 0 0
15 9 10 3 I 0 0 0
15 9 10 6 I 0 0 0
15 9 10 9 1 0 0 0
16 10 II I 0 0 0 0
16 10 11 2 0 0 0 0
16 10 II 3 I 0 0 0
16 10 II 6 I 0 0 0
16 10 II 9 I 0 0 0
17 11 12 I 0 0 0 0
17 11 12 2 0 0 0 0
17 11 12 3 1 0 0 0
17 11 12 6 I 0 0 0
17 11 12 9 I 0 0 0

18 1~ lJ ~ g g 8 8
18 12 13 10 I 0 0 0
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18 12 13 ~ 1 0 0 0
18 12 13 0 1 0 0 0
19 13 14 1 0 0 0 0
19 13 14 2 0 0 0 0
19 13 14 3 1 0 0 0

019 13 14 6 I 0 0
19 13 14 9 1 0 ° 0020 8 1S II 0 0 0
20 8 1S 3 0 0

0
00 0

20 8 IS 6 I 0
20 8 IS 9 1 0 0 0
20 8 IS 13 I 0 0 0
21 9 16 7 0 0 0 0
21 9 16 6 2 0 0 0
~~ ,Z 1~ '~ ~ g g g
22 10 17 10 0, 0 0 0
22 10 17 6 0 0 0
22 10 17 12 3 0 00 00
23 11 18 7 0 0
23 II 18 10 0 0 0 0
23 11 18 5 I 0 0 0
23 11 18 I I 03 00 0 0
24 12 19 7 0 0
24 12 19 3 0 0 0 0
24 12 19 6 I 0 0 0
24 12 19 II 3 0 0 0
25 13 20 7 0 0 0 0
2513206~OOO
25 13 20 12 ~ 0 0 0
<-6 14 21 1I 0 0 0 0
26 14 21 3 0 0 0 0
26 14 21 6 I 0 0 0
26 14 21 9 1 0 0 0
26 14 21 13 I 0 0 0
27 IS 16 1 0 0 0 0
27 15 16 2 0 0 00 0027 15 16 3 1 0
27 15 16 6 1 00 0 0
27 15 16 9 1 0 0
28 16 17 1 0 00 0 0
28 16 17 2 0 0 0
28 16 17 3 1 0 0 0
28 16 17 6 I 0 0 0
28 16 17 9 1 00 0 0
29 17 18 1 0 0 0
~ l~ 19 ~ ~ g g g
29 17 18 6 I 0 0 0
29 17 18 9 1 0 0 0
30 18 19 1 0 0 0 0
30 18 19 2 0 0 0 0
30 18 19 3 1 0 0 0
30 18 19 6 1 0 0 0
30 18 19 9 1 0 0 0
31 19 20 I 0 0 0 0
31 19 20 2 0 0 0 0
31 19 20 3 1 0 0 0
31 19 20 6 1 0 0 0
31 19 20 9 1 0 0 0
32 20 21 1 0 0 0 0
32 20 21 2 0 0 0 0
32 20 21 3 1 0 0 0
32 20 21 6 I 0 0 0
32 20 21 9 1 0 00 00
33 15 22 11 0 0
33 IS 22 3 0 00 00 0
33 15 22 6 1 0
33 IS 22 9 1 0 0 0
33 IS 22 13 I 0 0 0
34 16 23 7 20 0 0 0
34 16 23 6 0 0 0
34 16 23 12 3 0 0 0
35 17 24 7 0 0 0 0
35 17 24 6 2 0 0 0
35 17 24 12 3 0 0 0

it ti ~ ~ O~ g 8 8rr tS n'~ & 8 &
i~ 1: ~~ 1~ J g g g
38202770000
38 20 27 6 2 0 0 0
~in~n~gg8
J; ~l ~~ 1 ~ g 8 8
39 21 28 9 I 00 00 0
39 21 28 13 1 0
19nnI~88g
:8 i~ ~J 1~ 1 8 8 g
11 i! ~i '2 ~ g 8 8
11 H~i 1~ 1 08 8 8
42242511 0 00

CllTPUT fOR CASE STlIlY .2
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~TPUT FOR CASE STlJ>Y lIZ

~~ ~~ ~ * ~ 8 8 8
U~~a~888
:J ~ ~~ * ~ 8 g 8
~n~~a~8g8
~~~i~t~8gg
~n~a~888
:~ ~nI1~ J 8 8 8
COlUMNS LotATI 011
132 7
273 7
3 7 4 7

Z ~ ~ 8
~ l ~ ~
~ ~ ~ ~
6 , 7 1
6 Z 7 :2

~ ~ ~ 6
~ ~ * t9 1 10 ,
9 2 '0 ,
9 3 10 1
9 S 10 ,

10 2 " 3'0 4" ,
'0 6 " 111 1 '2 1
H ~ U ~
'1 S 12 1
12 , 13 ,
12 Z 13 1
'2 3 13 ,
'2 5 13 ,
13 , '4 1
13 2 14 1
13 3 14 1
13 5 14 1
14 7 13 7
1S 7 16 7
16 1 17 1

t~ ~ H 1
16 5 11 ,
17 , 18 1

It ~ U 1
17 5 18 1
18 1 19 1
HI :2 '9 ,
18 3 19 1
18 5 19 1
19 1 20 1

l; i ~g 1
~g ,~? 1
i8 i ~~ 1
r, ~ ~ J
iJ 'if t
~ t R t
~~ t i~ t
28 3 27 7
FRAME , LotATI 011
10000

SUPERSTRUCTURE O~ING
O.OS O.OS O.OS 0.05 O.OS O.OS O.OS 0.05 0.05 0.05 0.05 0.05
ECCENTRICITIES OF MASS

8g
gg
88
88
~niM~oI ~s saa 441 294 141 0
- lASE ISOLATION SYSTEM DATA ­
STIffNESS DATA FOI LIIlEAR ELASTIC IEAJtIIlG
136.13 136.13 &71557870 0
MASS Of lASE
3.511 749231
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WTPlJT fOR CASE STlDY a2

GLO&AL DAMPIIiG
00000
ftR1IlG GAlA

~.~ 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

~'f8 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34g.f8 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

~.~ 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

~.~ 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
~'f8 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
34
~.~ 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
~.~ 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

~'f8 0.04 0.6 0.01 0.08 0.04 0.6 0.01 4~

g'28 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

~'28 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

g.f8 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
3 4
~.~ 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430

~.~ 0.04 0.6 0.01 0.08 0.04 0.6 0.01 4~

0.08 0.04 0.6 0.01 0.08 0.04 0.6 0.01 430
COORDINATES Of BEARING
-349.5 711
·349.5 474
'349.5 237
·349.5 0
'349.5 -237
-349.5 '474
'349.5 -711
-116.5 711
-116.5 474
'116.5 237
'116.5 a
'116.5 ·237
-116.5 '474
-1'6.5 -111
116.5 711
116.5 414
116.5 237
116.5 0
116.5 -237
116.5 ·474
116.5 ·711
349.5 711
349.5 474
349.5 237
349.5 0
349.5 '237
t;:~ :~n
WTPUT CO!!TROl PARAMETERS
1 10 I 2 3 4
OQOItDIIiATES Of DESIRED IIiTERSTORT DRIFT
349.5 711
-349.5 -nlo a
g8
00
lCW> CASE DATAo DOl
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OUTPUT FOR CASE STL.OY 112

•••••••• END OF MIRROR OF INPUT ••••••••

•••••••• START OF PROCESSED DATA •••••••

EIGHT STORIES RIC BUILDING IN CALIFORNIA

POINTER WITHIN MASTER ARRAY ••• MAX STORAGl - 11262

SUPERSTRUCTUIlE CONTROL IIlFORMAT lOll

UNIT IOPS'IN'SEC

TOTAL NUMBER Of STORIES-- 8
Nl..ER OF DlfF. FRAMES··- 1
TOTAL NUMlER Of fRAMES--- 1
NUMBER OF LOAD CONDITIONS 1
TYPE OF "N"LYSIS-- - -' - -- - 2
EO.l·STATIC LOAD ANALYSIS+MOOE SHAPES AND FREQUENCIES
+L"TERAL E"RTHQUAKE RESPOllSE AlID PEAK RESPOllSE PRINTOUT
EO.2-STATIC LOAD ANALYSIS+MOOE SHAPES AND FREQUENCIES
+L"TERAL EARTHQUAKE RESPOllSE ANO TI"E HISTORY PRINTOUT
NUMBER OF FREQUENCiES.... 12
STORY TRANSLATION CODE·" 0

NO. OF FlOORS(EXCL. BASE) =
NO. OF BEARINGS =
NO. OF EIGEN VEC~ORS CONSIDERED •••.•.••• =
INDEX FOR SUPERSTRUCTURE STIFFNESS OATA=

INDEX = 1 FOR 3D SHEAR BUILDING REPRES.
INDEX =2 FOR FULL 3D REPRESENTATION

TINE STEP OF INTEGRATION (NE~RK) -
INDEX FOR TYPE OF TIME STEP -

INDEX = 1 FOR CONSTANT TINE STEP
INDEX =2 FOR VARIABLE TIME STEP

GAHA FOR NE~RKS "ET MOO ••••••••••••••• ­
BETA FOR NE~RKS METHOD .•..••••.•.••••=
TOLERANCE FOR FORCE CCM'UTATJOlI =
RtFERENCE MOMENT OF CONVERGENCE .•.•.•••.=
'lAX NUHlER OF ITERATIONS WITHIN T.S ....• ­
INDEX FOR GROUND MOTION INPUT ••••.•.••••=

INDEX =1 FOR UNIDIRECTIONAL INPUT
INDEX = 2 FOR BIDIRECTIOlIAL INPUT

TIME SIEP OF RECORD =
LENGTH OF RECORD =
LOAD FACTOR =
ANGLE Of EARTHQUAKE INCIDENCE .•••••.•..• =

8
28
12
2

0.0050
1

0.50
0.25

0.0010
5~6g

2

0.010
3000

386.22
0.00

•••••••••••••• SUPERSTRUCTURE DATA ••••••••••••••

STORY DATA

LEVEL NO. 10 HEIGHT
EIGHTH STORY-GENERAL INFOR"

8 147.00
SEVENTH

7 147.00
SIXTH

6 147.00
FIFTH

5 147.00
FORTH

4 147.00
THIRD

3 147.00
SECOND

2 147.00
FIRST

1 147.00

","SS(M) "R.... 2

2.82 589802.00

3.53 738351.00

3.53 738351.00

3.53 738351.00

3.53 738351.00

3.56 743790.00

3.56 743790.00

3.56 743790.00

X(M)

421.50

421.50

421.50

421. 50

421.50

421.50

421.50

421.50

Y(M)

639.00

639.00

639.00

639.00

639.00

639.00

639.00

639.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

K'X

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

x·y

STRUCTURE LATERAL LOADS ••• tASES A AND B

LEVEL NO. FX'A FY-A lOt-A FX'B Fl·B 0'8 Xl YA X8 Y8& 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
6 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
~

0.00 0.00 0.00 0.00 0.00 0.00 0.0 g.o 0.0 0.00.00 0.00 0.00 0.00 0.00 0.00 0.0 .0 0.0 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0
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OUTPUT FOR CASE STIllY il2

EllTERtlAl FRAME
FRAME 10 tllMBER-· _. - .•.•.• I
NUMBER OF STORY LEVELS---' 8
NUMBER OF COllMll LINES'·" 28
NUMBER OF BAyS········ -. -. 45
NUMBER OF OIFF. COL. PROP- 7
NUMBE~ OF Olff. BEAM PROP- 13
N~ER OF OlfF. FEF······· a
NUMBER OF PANEL ELEMENTS-- a
NUMBER OF BRACING ELEMENTS a
COLUMN LINE COORDINATES
LINE x Y

I 0.00 0.00
2 0.00 237.00
3 O.DD 414.DD
4 O.DD 71' .DD
5 0.00 948.00
6 0.00 1185.00
7

23~:gg
:422.00

8 0.00
9 233.00 237.00

'0 2~3.00 474.00
II 2 3.00 711.00
12 233.00 948.00
13 233.00 "85.00
14 233.00 1422.00
'5 466.00 0.00
16 466.00 237.00
17 466.00 414.00
18 466.00 711. 00
19 466.00 948.00
20 40.: '10 1185.00
21 466.00 1422.00
22 699.00 0.00
23 699.00 237.00
24 699.00 414.00
25 699.00 711.00
26 699.00 948.00
27 699.00 1185.00
28 699.00 1422.00

COLUMN 10 E A MAJ SA MIN SA TOllS I MAJ I MIll I RICIO TOI' RIGID BOT
I ~'~O.OO 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
2 , 0.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
3 3150.00 61e.00 561.00 561.00 64262.00 38081.00 ~1.00 12.00 12.00
4 3150.00 6n.00 558.00 558.00 75866.00 43904.00 22:;6.00 12.00 12.00
5 ~'50.00 784.00 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00
6 150.00 768.00 637.00 637.00 80179.00 65536.00 36864.00 12.00 12.00
7 3150.00 432.00 359.00 359.00 25369.00 20736.00 , 1664.00 '2.00 '2.00BEAM 10 E SA TORS I FLEX I 11:11 ICJJ II:IJ RIGID I RIGID J
I 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 '2.002 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00
3 3'50.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00
4 3150.00 256.00 12073.00 12423.00 4.00 4.00 2.00 12.00 12.00
5 3150.00 365.00 26400.00 ln47.00 4.00 4.00 2.00 12.00 12.00
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00
7 3150.00 292.00 16896.00 14'97.00 4.00 4.00 2.00 12.00 12.00
8 3150.00 402.00 32942.00 19521.00 4.00 4.00 2.00 14.00 14.00
9 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00

10 3150.00 329.00 21331.00 15972.00 4.00 4.00 2.00 13.00 13.00
l' 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00
12 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00
13 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00

BEAM LOCAT IONS
BAY LEV IC JC BID GEN VL1 VL2 IIL3

I 8 1 2 7 0 0 0 0, 7 I
~

6 2 0 0 0
1 4 1 9 , 0 0 0
I 2 I 2 12 1 0 0 0

2 8 2 3 11 0 0 0 0
2 7 2

~
6 2 0 0 0

2 4 2 9 1 0 0 0
2 2 2 :5 12 1 0 0 0

3 8 3 4
" 0 0 0 0

:5 7 3 4 6 2 0 0 0
:5 4 3 4 9 1 a 0 0
:5 2 3 4 12 1 0 0 0
4, 8 4 5 11 0 0 0 0
4 7 4 5 2 0 0 0 0
4, 6 4 5 4 1 0 0 0
4 4 4 5 9 , a 0 0
4 2 4, 5 12 I 0 0 0

5 8 5 6 11 0 0 0 0
5 7 5 6 2 0 0 0 0
5 6

~
6 4 I 0 0 0

5 4 6 2 1 0 0 0
5 2 5 6 3 , 0 0 0

6 8 6 7 " 0 0 0 0
6 7 6 7 2 0 a 0 0
6 6 6 7 4 1 0 0 0
6 4 6 7 9 1 0 0 0
6 2 6 7 12 1 0 0 0

E·7



WTPUT FOIl CASE STUDY '2

7 a 1 8 11 0 0 0 0
7 7 1 I 3 0 0 0 0
7 6 1 6 1 0 0 0
7 , 1

R 9 1 0 0 0
7 2 1 13 1 0 0 0

a a 2 9 7 0 0 0 0a 7
~ 9 1~ ~

0 0 0
8 4 9 0 0 0

9 8 3 10 7 0 0 0 0
9 7 3 l8 1~ ~

0 0 0
9 , 3 0 0 0

10 8 4 11 7 0 0 0 0
10 7 4 11

1t ~
0 g 0

10 4 4 11 0 0

I I 8 5 12 7 0 0 0 0

" 7 5 U 6
~

0 0 0
11 4 5 12 0 0 0

12 8 6 13 7 0 0 0 0
12 7 6 B 6 ~ 0 0 0
12 4 6 12 0 0 0

13 8 7 14 " 0 0 0 0
13 7 7 14 3 0 0 0 0
13 6 7 14 6 1 0 0 0
13 4 7 14 9 1 0 0 0
13 2 7 14 13 I 0 0 0

14 8 a 9 1 0 0 0 0

"
"7 a 9

~
0 0 0 0

14 6 a 9 1 0 0 0
14 4 8 9 6 1 0 0 0
14 2 8 9 9 I 0 0 0

15 8 9 10 1 0 0 0 0
15 7 9 10

~
0 0 0 0

15 6 9 10 1 0 0 0
15 , 9 10

*
1 0 0 0

15 2 9 10 1 0 0 0

16 8 10 11 1 0 0 0 0
16 7 10 11

~ 0 0 0 0
16 6 10 11 1 0 0 0
16 4 10 11 6 1 0 0 0
16 2 10 11 9 1 0 0 0

17 8 11 12 1 0 0 0 0
17 7 II U i 0 0 0 0
17 6 11 1 0 0 0
17 " " U

*
1 0 0 0

17 2 11 1 0 0 0

18 8 12 13 1 0 0 0 0
18 7

~~ n 7 0 0 0 818 6 10 1 0 0
18 4 12 5 1 0 0 0
18 2 12 13 8 1 0 0 0

19 8 13 14 I 0 0 0 0
19 7 13 14 2 0 0 0 0
19 6 13 14 3 1 0 0 0
19 4 H 14 6 1 0 0 0
19 2 14 9 1 0 0 0

20 8 8 15 11 0 0 0 0

~g 7 I ~~
3 0 0 0 0

6 6 1 0 0 0
20 4 I t~ 9 1 0 0 0
20 2 13 1 0 0 0

21 8 9 16 7 0 0 0 0

~~ 7 9 16
1~ J 0 0 0

" 9 16 0 0 0

22 8 10 17 7 0 0 0 0
22 7 10 H 10 0 0 0 822 6 10 6 1 0 0
22 " 10 17 12 3 0 0 0

H 9 11 ~g 7 0 0 0 0
11 10 0 0 0 0

H 6 11 18 5 1 0 0 0
4 11 18 11 3 0 0 0

24 8 12 19 7 0 0 0 0

~t 7 U ~~ 3 0 0 0 0
6 6 1 0 0 0

24 4 12 19 " 3 0 0 0

~ 9 H i8 7
~

0 0 86 0 0
25 4 13 20 12 3 0 0 0

26 8 14 21 11 0 0 0 0

E-e



OJTPUT FOR CASE STUDY tl2

26 7 14 21 3 0 0 0 0
26 6 14 21 6 1 0 0 0

~~
4 14

~~
9 I 0 0 0

2 14 13 1 0 0 0

27 a 15 16 1 0 0 0 0
27 7 15 16

~
0 0 0 0

27 6 15 16 1 0 0 0n 4
l~

16

*
1 8 8 82 16 1

28 8 16 17 1 0 0 0 0
~g 7 16 17

~ 0 0 0 0
6 16 17 1 0 0 0

28 4 16 17 6 1 c· 0 0
28 2 16 17 9 I 0 0 0

19 a 17 18 I 0 0 0 0
29 7 17 18 2 0 0 0 0
19 6 17 18 3 1 0 0 0
19 4 17 U

*
1 0 0 0

29 2 17 1 0 0 0
30 8 18 19 I 0 0 0 0
30 7 18 19

~
0 0 0 0

30 6 18 19 1 0 0 0
30 4 18 19 6 1 0 0 0
30 2 18 19 9 1 0 0 0

31 8 19 20 1 0 0 0 0
31 7 19 20

~
0 0 0 0

31 6 19 20 1 0 0 0
31 4 19 20 6 I 0 0 0
31 2 19 20 9 1 0 0 0
32. 8 20 21 1 0 0 0 0
32. 7 2.0 21 2. 0 0 0 0
3<: 6 2.0 21 3 1 0 0 0
32 4 2.0 21 6 I 0 0 0
32. 2 20 21 9 1 0 0 0
33 , 15 22 II 0 0 0 0
33 7 15 22 3 0 0 0 0
33 6 15 22 6 1 0 0 0
33 4 15 22 9 I 0 0 0
33 2 15 22 13 I 0 0 0

34 8 16 23 7 0 0 0 0
34 7 16 23 6 2 0 0 0
34 4 16 23 12 3 0 0 0
35 8 17 24 7 0 0 0 0
35 7 17 24 6 2 0 0 0
35 4 17 24 12 3 0 0 0

36 8 18 25 7 0 0 0 0
36 7 18 25 6 2 0 0 0
36 4 18 25 12 3 0 0 0
37 8 19 26 7 0 0 0 0

J~ 7 19
~~ 1~ ~

0 0 0
4 19 0 0 0

38 8 20 27 7 0 0 0 0
38 7 20 27 6

~
0 0 0

38 4 20 27 12 0 0 0
39 8 21 28 II 0 0 0 U
39 7 21 28 3 0 0 0 g39 6 21 28 6 1 0 0
39 4

~~
28 9 I 0 g 0

39 2 28 13 I 0 0

40 8 22 23 7 0 0 0 0
40 7 22 n 6 2 0 0 0
40 4 22 9 1 0 0 0
40 2 22 23 12 1 0 0 0

41 , n 24 11 0 0 0 0
41 24 6 2 0 0 0
41 4 23 24 9 I 0 0 0
41 2 23 24 12 1 0 0 0
42 a 24 25 II 0 0 0 I)
42 7

~~ ~ 6 2 0 0 0
42 4 9 1 0 0 0
42 2 24 25 12 I 0 0 0

43 , 25 ~~
11 0 0 0 0

43 25 6 2 0 0 0

U 4
~ ~~ 9 1 0 8 0

2 12 1 0 0

44 8 26 27 I' 0 0 0 0
44 7

~~ ~~ S ~ 8 0 0
44 , 0 0
44 2 26 27 12 1 0 0 0

45 8 27 28 l' 0 0 0 0

E-9



OUTPUT FOR CASE STLOY .2

45 7 27 ~g 6 2 0 0 0
45 4 27 12 3 0 0 0

~ENERATED BEAll lOCATlC*S
OSTORY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ~1 22 23 24 25 26 27 <'8 <'9 30

8 7 \1 11 11 1\ 11 11 7 7 7 7 7 11 1 1 1 1 1 1 l' 7 7 7 7 7 '1 1 1 1 1
7 6 6 6 2 2 2 3 6 6 6 6 6 3 2 2 2 2 7 2 3 6 10 10 3 6 3 2 2 2 2
6 6 6 6 4 4 4 6 6 6 6 6 6 6 3 3 3 3 10 3 6 6 6 5 6 6 6 3 3 3 3
5 6 6 6 4 4 4 6 6 6 6 6 6 6 3 3 3 3 10 3 6 6 6 5 6 t> 6 3 3 3 3
4 9 9 9 9 2 9 9 12 \2 12 12 12 9 6 6 6 6 5 6 9 12 12 11 '1 12 9 6 6 6 6
3 9 9 9 9 2 9 9 12 \2 '2 12 12 9 6 6 6 6 5 6 9 12 12 11 '1 12 Q b b 6 6
2 \2 \2 12 12 3 12 13 12 a l~

12 12 13 9 9 9 9 8 9 13 12 1~ 11 '1 12 13 9 9 9 9
1 12 \2 '2 12 3 12 13 12 12 12 13 9 9 9 Q !l 9 13 12 12 l' 11 '2 13 9 9 9 9

OSTORl 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

8 1 1 11 7 7 7 7 7 11 7 11 11 11 11 11
7 2 2 3 6 6 6 6 6 3 6 6 6 6 6 6
6 3 3 6 6 6 6 6 6 6 6 6 6 6 6 6
5 3 3 6 6 6 6 6 6 6 6 6 6 6 6 6
4 6 6 9 12 12 H 12 12 9 9 9 9 9 9 12
3 6 6 9 12 12 12 12 Q 9 9 9 9 9 '2
2 9 9 13 12 12 12 12 12 13 12 12 12 12 12 12, Q 9 13 12 12 12 12 12 13 12 12 12 12 12 12

OCOLUMN LOCAl IONSa LINE LEV CID KCOl GEN
1 !l 3 2 7

2 8 7 3 7

3 8 7 4 7

4 8 7 5 6
4 1 2 5 a
5 8 1 6 1
5 6 2 6 2
5 3 3 6 1
5 1 5 6 a
6 8 1 7 1
6 6 2 7 2
6 3 3 7 1
6 1 5 7 a
7 8 3 6 7

8 8 7 9 7

9 8 1 10
9 6 2 10
9 4 3 10
9 2 5 10

10 8 2 11 3
10 4 4 11 1
10 2 6 11 1

11 !l 1 12 1
11 6 2 12 1
11 4 3 12 1
11 2 5 12 1

12 8 1 13
12 6 2 13
12 4 3 13
12 2 5 13

13 8 1 14 1
13 6 2 14 1
13 4 3 14 1
13 2 5 14 1

14 8 7 13 7

15 8 7 16 7

16 !l 1 17
16 6 2 17
16 4 3 17
16 2 5 17

17 8 1 111
17 6 2 111
17 4 3 18
17 2 5 18

18 8 1 19
18 6

~
19

111 4 19
18 2 5 19

19 8 1 20
19 6 " 20
19 4 3 20
19 2 5 20

E-l0



OUTPUT FOR CASE STUOY 1/2

20 8 1 21 1
20 6 2 21 I
20 4 3 21 1
20 2 ~ 21 I

21 8 7 20 7

22 8 3 n 7

23 ~ 7 24 7

24 8 7 25 7

25 8 7 26 7

26 8 7 27 7

27 8 7 26 7

28 8 3 27 7

GENER~TEO COLUMN LOC~Tl~S

OSTORY I 2 3 4 5 6 7 6 9 10 11 12 13 II. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
8 3 7 7 7 I I 3 7 I 2 I I 1 7 7 I 1 1 , 1 7 3 7 7 7 7 7 3
7 3 7 ., 7 I I 3 7 I 2 I I I 7 7 I I 1 I 1 7 3 7 7 7 7 7 3
6 3 7 7 7 2 2 3 7 2 2 2 2 2 7 7 2 2 2 2 2 7 3 7 7 7 7 7 3
5 3 ., 7 7 2 2 3 7 2 2 2 2 2 7 7 2 2 2 2 2 7 3 7 7 7 7 7 3
4 3 7 7 7 2 2 3 7 3 4 3 3 3 7 7 3 3 3 3 3 7 3 7 7 7 7 7 3
3 3 7 7 7 3 3 3 7 3 4 3 3 3 7 ., 3 3 3 3 3 7 5 7 7 7 7 7 3
2 3 7 ., 7 3 3 3 7 5 6 5 5 5 ., 7 5 5 5 5 5 7 3 7 7 7 7 7 3
I 3 ., 7 2 5 5 3 7 5 6 5 5 5 7 7 5 5 5 5 5 7 3 7 7 7 7 7 3

SEAM PROPERTIES AND LOADS

8AY NUMBERS I
LEVel E SA TORS I fLEX I KII KJJ KIJ ~l WJ VB" VER12 VERB

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 ~.OO 12.00 12.00 0 0 0
7 3150.00 398.00 318n.00 23040.00 4.00 4.00 .00 12.00 12.00 a 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 ~.OO '''.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 .00 12.00 12.00 0 0 04 3150.00 438.00 38333.00 2534~.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 a a
I 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 2
LEVEL E SA TORS I FLEX I KII KJJ UJ III IIJ VERT 1 VLR12 VERn

8 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 :>.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 a 0 04 3150.00 438.00 38333.00 25~4.00 4.00 4.00 ~.OO 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25 4.00 4.00 4.00 .00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
I 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 a 0 a

BAT NUMBERS 3
LEVEL E SA TORS I FLEX I KII KJJ KIJ III IIJ VERT 1 VERT2 VERn

8 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 a 07 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 a 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 a a a
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 a 04 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 a 03 3150.00 '38.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 a 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 01 3150.00 476.00 46656.00 27648.00 4.00 4.00 2.00 14.00 '14.00 0 0 0

BAT NUMBERS 4
LEVEL E SA TORS I .rLEX I (II KJJ KIJ III IIJ VERTI VERTZ ~ERn

8 3150.00 438.00 lU31.0C 21296.00 4.00 4.00 2.00 14.00 14.00 0 a 07 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 256.00 12073.00 12423.00 4.00 4.00 2.00 12.00 12.00 0 0 05 3150.00 256.00 12073.00 12423.00 4.00 4.00 2.00 12.00 12.00 0 a a
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 a3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 a
2 3150.08 4Ps'00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 a 0 0
I 3150.0 4 8.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 aBAT NUMBERS 5

LEVEL E SA TORS I FLH I KII (JJ KIJ III IIJ VERTl VERT2 VERTl
8 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 a 0 0
7 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 06 3150.00 256.00 12073.00 12423.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 256.00 12073.00 12423.00 4.00 4.00 2.00 12.00 12.00 0 0 a
4 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 03 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 ~'50.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 01 150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 a 0

BAY NUMBERS 6
LEVEL E SA TORS I FLEX I (II I(JJ I(IJ WI IIJ VERT 1 VE~T2 VERn

8 3150.00 418. 00 21331.00 21296.00 4.00 4.00 2.00 14.00 ~4.00 0 a 0
7 3150.00 31 .00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 a 0
6 3150.00 256.00 12073.00 12423.00 4.00 4.00 2.00 12.00 12.00 0 0 05 3150.00 256.00 12073.00 12423.00 4.00 4.00 2.00 12.00 12.00 0 a 04 3150.00 08.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 a 03 3150.00 08.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 a 02 3150.00 478.00 466~6.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 a 0
I 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0BAY NUMBERS 7

E·l1



CUT PUT FOIl CASE STOOY 112

LEVEl E SA TORS J FLE~ I KII KJJ KIJ \II IIJ VERT1 VERT 2 VERn
6 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 T4.00 0 0 0
7 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
S 31S0.00 398.00 318~.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 3633 .00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0

UY NUMBERS 8
LEVEL E SA TOIlS I HH I k11 KJJ KIJ III IIJ IIERT1 IIERT2 IIHn

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 478.00 46656.0u 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 ~.OO 14.00 14.00 0 0 0BAY NUMBERS Y

LEVEL E SA TORS I FLEX J XII XJJ KIJ III \/J IIERTl IIHT2 IIERn
8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040. DO 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872 .00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14. CO 0 0 0
3 3150.00 478.00 46656.00 27648.00 4.00 ... 00 2.00 14.00 14.00 0 0 0
2 31S0.00 .. 78.00 46656.00 27648.0C 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

811Y NU"I8ERS 10
lEIiEl E SA TORS I FLEX J XI I KJJ KIJ ~'I \/J IIERTl VERTZ VERn

8 31S0.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 Z.OO 12.00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 a 0 0
3 31S0.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 11
lEIiEl E SA TORS I fLEX I KII KJJ KIJ III I,U IIERTT IIERT2 VERn

8 31S0.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.0' 12.00 12.00 0 0 0
6 3150.00 398.0D 31872.00 23040.00 4.00 4.00 2.0.. 12.00 12.00 0 0 0
S 31S0.00 398.00 31872.00 23040.00 4.00 ~.oo 2.00 12.00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 31S0.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 31S0.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS lZ
lEIiEl E SA TORS I FLEX 1 XI I XJJ KIJ WI \lJ IIERT1 VERTZ ~ERn

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 a 0
7 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 04 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 478.00 46656.1)0 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 31S0.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
I 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 13
lEVEl E SA TORS I fLEX I KII XJJ KIJ \II IIJ VE~r; IIERT2 IIERB

8 31S0.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 3150.00 359.01~ 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 ~1872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 ~2.00 a c 04 31S0.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 31S0.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 31S0.00 518.0C 5,914.00 299S2.00 4.00 4.00 2.00 14.00 14.00 0 0 0

8AY NUMBERS 14
LEIIEL E ~A TORS I FLE~ I KI I XJJ KIJ loll IoIJ IIERTT VERT2 VERn

8 3150.00 219.CQ 8696.00 10648.00 4.00 4,f0 2.00 12.00 12.00 0 0 0
7 31S0.00 319.0C 19268.00 18432.00 4.00 ... 00 2.00 12.00 12.00 0 0 0
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 31S0.00 3S9.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 3150.00 398.00 31872 .00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0, 3150.00 438.00 38333.00 2S344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 15
LEVEL E SA TOllS I FLEX I KII KJJ KIJ III IIJ VEOq VERT2 VERn

8 31S0.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 0 0
7 31S0.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 a 0 0
5 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 04 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.0r 14.00 0 0 0
1 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.0u 14.00 0 0 0

8AY NUMBERS 16
LEVel E

219J~
TOllS 1 FLEX I KII KJJ KIJ III IIJ VERTI IlEU2 VERn

8 3150.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 319.00 1926S.00 18432.00 4.00 4.00 2,;ju 12.00 12.00 0 0 0
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2 00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 20736.00 4.00 4.00 1.00 12.00 12.00 0 0 04 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 31S0.00 438.00 38333.00 2S344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
I 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
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ClJTPUT FOR CASE ST~Y 1/2

BAY NUMBERS 17
LEVEL E SA TOllS I FLEK I III KJJ KIJ III IIJ VERTI VERTZ VERn

8 31~0.00 ~'9.00 8696.00 10648.00 4.00 4.00 2.00 '2.00 12.00 0 0 0
7 31 0.00 19.00 192b8.00 181.12.00 4.00 4.00 Z.OO 1Z.00 12.00 0 a 0
6 31S0.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 1Z.00 12.00 0 0 0
4 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 a
1 3150.00 396.00 31672.00 23040.00 4.00 4.00 2.00 lZ.00 1Z.00 0 0 a
2 31S0.00 436.00 36333.00 25~.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 31S0.00 436.00 36333.00 25 4.00 4.00 4.00 2.00 14.00 14.00 a 0 0

BAY NUMBERS 18
LEVEL E SA TOIlS I FLoe 1 III KJJ llJ III IIJ VERT1 VERT2 VERn

8 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 lZ.00 0 0 0
7 31S0.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 329.00 21331.00 15972 .00 4.00 4.00 ~.OO 13.00 13.00 0 0 0
5 3150.00 329.00 21331.00 15972.00 4.00 4.00 .00 13.00 13.00 0 0 0
4 31S0.00 365.00 26400.00 1n41.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 3150.00 365.00 26400.00 1n47.00 4.00 4.00 2.00 12.00 12.00 a 0 0
2 31S0.00 402.00 32942.00 19521.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 402.00 32942.00 19521.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 19
LEVEl E SA 'OIlS I FLEX I ll\ lJJ (\J III IIJ VERT 1 VERl2 VERn

8 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 a 0 0
7 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 '2.00 1Z .00 0 0 0
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 Z0736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 31S0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 3150.00 398.00 31872.00 23040.00 4.00 4.00 Z.OO 12.00 lZ.00 0 0 0
2 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 4:'>8.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUI'IBERS ZO
LEVEL E SA TORS \ FLEX 1 l\1 lJJ llJ III IIJ VERn VERlZ VERB

6 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 '4.00 14.0J 0 0 0
7 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.0C 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0
I 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 21
LE~EL E SA TORS I flEX \ KIl I(JJ 1(1J III IIJ VERT1 VERT2 VERn

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 '2.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
:3 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 '4.00 0 0 0
1 3150.(,0 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 a 0

BAY NUMBERS 22
LEVEL E SA 'DRS I flEX 1 1(11 ~JJ KI J III IIJ VERTI VERT2 VERT3

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 Z.OO lZ.00 12.00 0 0 0., 3150.00 329.00 21331.00 15972 .00 4.00 4.00 2.00 n.oo 13.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 lZ.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3'50.(10 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUI'IBERS 23
LEVEL E SA !DRS J flEX I 1(11 I(JJ I(JJ III IIJ VERT1 VERTZ VERH

8 3'50.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 329.00 21331.00 15972.00 4.00 4.00 2.00 n .00 13.00 0 0 0
6 3150.00 365.00 26400.00 17747.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 365.00 26400.00 ln47.00 4.00 4.00 2.00 1Z.00 12.00 0 0 0
4 3150.00 438.00 21331.00 Z1296.00 4.00 4.00 2.00 14.00 14.00 0 0 ('

3 3150.00 438.00 21331.00 Z1296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 438.00 21331.00 21296.00 4.00 4.00 Z.OO 14.00 14.00 0 0 0

BAY NUMBERS 24
LEVEL E SA TORS I FLEX I 1(11 I(JJ I(!J III IIJ VERTT VERTZ VERn

8 3150.00 29Z.00 16896.00 '''197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872 .00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 213~' .00 21296.00 4.00 4.00 2.00 14.00 14.00 0 a 0
3 3150.00 438.00 213 1.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 25
LEVEL E SA TORS I flEX I 11:11 I(JJ I(\J III IIJ VERTl VERT2 VERH

8 !'50.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 J98.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 98.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 26
LEVEL E SA TORS I fLEX I 1(11 I(JJ l(lJ III IIJ VERT 1 VERT2 VERn

8 J150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 J'50.00 398.00 3'872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 150.00 398.00 31872.00 23040.')0 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 '4.00 14.00 0 0 0
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OUTPUT FOR CASE STillY "2

1 3150 00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0
BAY NUMBERS 27
LEVEL E SA TORS I FLEX I KII KJJ KIJ III IIJ IIERTl VERT2 VERT3

8 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 1".00 0 0 0
6 3150.00 359.00 25169.00 20716.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 20716.00 4.00 4.00 2.00 1~.00 12.00 0 0 0
4 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 1 .00 12.00 0 0 0
3 ~1~0.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 1 0.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 438.00 llI3:n.oo 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 28
LEVEL E SA TORS I FLEX I KII KJJ K1J III IIJ VERT 1 VERT2 VERTl

8 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 r5O . 00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 150.00 359.00 25369.00 20716.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 20716.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 ~150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 a
1 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 29
LEVEL E SA TOIlS I FLEX I KI I KJJ K1J III IIJ VERTl VERT2 VERT3

8 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 398.00 31812.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
I 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 30
LEVEL E SA TORS J FLEX I KII KJJ klJ III IIJ IIEUI VERT2 VERll

8 3150.00 219.00 869e..00 10648.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.0J 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 a
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 398.00 318n.00 230.0.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY ~UMBERS 31
LEIIEL E SA TORS I HEX I KIl KJJ KIJ III \/J ~ERTl VERT2 VERn

8 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 1~.00 12.00 0 0 0
4 3150.C~ 398.00 31872.00 23040.00 4.00 4.00 2.00 1 .00 12.00 0 0 0
3 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
2 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 32
LEVEL E SA 10RS I FLEX I KI J KJJ /(1 J III IIJ -'ERTI VERT2 VERTJ

8 3150.00 219.00 8696.00 10648.00 4.00 4.00 2.00 12.00 12.00 0 a a
7 3150.00 319.00 19268.00 18432.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 a 0
5 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
3 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.g0 0 0 0
2 3150.00 438.00 38333.00 2S344.00 4.00 4.00 2.00 14.00 14. 0 0 a 0
I 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 33
LE~EL E SA TORS I FLEX I /(J I kJJ KIJ III IIJ VERll VERT2 VERn

3150.00 438.00 21331.00 2'296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 433.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 a 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 po 14.00 14.00 0 0 0
2 3150.00 518.00 53914.00 29952.00 4.00 4.00 .00 14.00 14.00 0 0 0
1 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NlIlBERS 34
lEVEL E SA TOIlS I FLEX I KII KJJ KIJ III \/J VERTI VERT2 VERn

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 a 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 a 0
5 ~'50.00 398.00 31812.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 35
LEVEL E SA TORS I FLEX I Kll kJJ IOJ III IIJ VERT 1 VERT2 VERT~8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0

7 ~150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 04 3150.00 478.00 46656.00 276411.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 ~'50.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS :36
LEVEL E SA TORS I FLEX I I(JI KJJ lClJ III \/J VERll VERT 2 VERT~a 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0

7 3150.00 398.00 J18~.OO 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 18 .00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
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2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 37
LEVEl E SA TORS I HH I ICI I KJJ KIJ WI WJ VERn VERT2 VERB

8 3150.00 292.00 16896.00 14197.0Il 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 ~1872.00 23040.00 4.00 4.00 2.00 1~.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040 "0 4.00 4.00 2.00 1 .00 12.00 0 0 0
4 ~150.00 471LOO 46656.00 27648 ] 4.00 4.00 2.00 14.00 14.00 0 0 0
3 150.00 478.00 46656.00 27648.uO 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 475.00 46656.00 21645.00 4.00 4.00 2.0U 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NlJMBERS 38
LEVEL E SA TORS I FLH I KJI KJJ KIJ WI WJ VERTl VERT2 vERB

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 ~.OO 12.00 12.00 0 0 0
5 3150.00 398.00 "1872.00 23040.00 4.00 4.00 .00 12.00 12.00 0 a a
4 3150.00 '18.00 .'.6656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 a
3 3150.00 478.00 '-66~6.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 '18.00 46656.00 27648.00 4.00 4.00 ~.OO 14.00 14.00 0 0 0
1 3150.00 H8.00 46656.00 21648.00 4.00 4.00 .00 14.00 14.00 0 0 0

BA' NUMBERS 39
LEVEL E SA TORS I HH I K11 KJJ KIJ WI WJ VERTl VERT2 VERT3

8 3150.00 438.00 21331.00 21<:'96.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 3150.00 359.00 25369.00 20736.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 a
2 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 518.00 53914.00 29952.00 4.00 4.00 2.00 14.00 ~4.00 0 0 0

oAT NUMBERS 40
LEVEL E SA TORS I FLn I Kli KJJ KIJ WI WJ VERn VERT2 VERn

8 3150.00 292.00 16896.00 14197.00 4.00 4.00 2.00 12.00 12.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 2 00 14.00 14.00 0 0 0

BAY NlJMBERS 41
LEVEL E SA TORS I FLEX I KII KJJ KIJ III WJ VERTl VERT2 VERT3

8 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 3150.0C 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 3150.00 ~78.0iJ ~c>c>5c>.uu ~tC>4&.OO 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 42
LEVEL E SA TOilS I FLEX I KII KJJ KIJ WI WJ VEIlTl VERT2 VERT3

8 3150.00 4}8.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 07 3150.00 398.00 31672.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344 .00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 ~.OO 14.00 14.00 0 0 0
1 3150.00 478.00 46656.00 27648.00 4.00 4.00 .00 14.00 14.00 a 0 0

BAT NUMBERS 43
LEVEL E SA TORS I FLEX I KII KJJ KIJ WI WJ VERTl IIERT2 VERn

8 3150.00 438.00 21331.no 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
4 3150.00 438.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 38333.00 25344.00 4.00 4.,)0 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
I 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0

BAY NUMBERS 44
LEVEL E SA TORS I FLEX I KII KJJ KIJ WI WJ VERTl VERT2 VERn

8 3150.00 436.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 0
7 3150.00 398.00 31872.00 23040.00 4.00 4.00 2. no 12.00 12.00 0 0 0
6 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
5 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 04 3150.00 436.00 38333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
3 3150.00 438.00 33333.00 25344.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
I 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 aBAY NUMBERS 45

LEVEL E SA TORS I FLEX I (II KJJ KIJ WI WJ VERTl VERT2 VERB
8 3150.00 438.00 21331.00 21296.00 4.00 4.00 2.00 14.00 14.00 0 0 07 3150.00 398.00 31872.00 23040.00 4.00 4.00 2.00 12.00 12.00 0 0 0
6 ~150.00 398.00 ~1872 .00 23040.00 4.00 4.00 2.00 1~.00 12.00 0 0 05 150.00 398.00 1872.00 23040.00 4.00 4.00 2.00 1 .00 12.00 0 0 0
4 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 03 3150.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
2 n°· oo 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 0 0 0
1 1 0.00 478.00 46656.00 27648.00 4.00 4.00 2.00 14.00 14.00 a 0 0

COLUMN PROPERT IES

COLUMN LINE NO.
LEVEL [ A flIAJ SA MIN SA TORS I MAJ MIN I OT DB

['15



OUTPUT fOR CASE STWT '2

8 Jl~O.OO 676.00 561.00 561.00 642~.00 ~1.00 38081.00 12.00 ,~.OO7 1 0.00 676.00 561.00 561.00 642 .00 1.00 38081.00 12.00 1 .00
6 J150.00 676.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00
5 150.00 676.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00
4 JI50.00 676.00 561.00 ~61.00 64262.00 38081.00 38081.00 ,~.OO 12.00
3 150.00 676.00 561.00 61.00 64262.00 38081.00 38081.00 1 .00 12.00
2 J150.00 676.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00
1 150.00 676.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00

COLUMN LI NE NO. 2
LEVel E A NAJSA MIN SA TORS I NAJ I MIN I DT D8

8 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 3150.00 4U'00 359.00 359.00 25369.00 20736.00 11664.00 ,~.OO 12.00
6 3150.00 4 .00 359.00 359.00 25369.00 20736.00 11664.00 1 .00 12.00
5 J150.00 4J2.00 ~~~:gg ~59.00 25369.00 20736.00 11664.00 12.00 12.00
4 150.00 42.00 59.00 25369.00 20736.00 11664.00 12.00 12.00
~ JI50.00 4J2.00 359.00 J59.00 25369.00 20736.00 11664.00 12.00 12.00

150.00 42.00 359.00 59.00 25369.00 20736.00 11664.00 12.00 12.00
1 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00

COLUMN LINE NO. 3
LEVEL E A NAJSA MIN SA TORS I NAJ I MIN I DT DB

8 3150.00 432.00 ~59.00 i59.00 25369.00 ~O~.OO 11664.00 12.00 12.00
7 3150.00 432.00 59.00 59.00 25369.00 o .00 11664.00 12.00 12.00
6 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
5 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
4 j150.00 432.00 359.00 n9•00 ~5369.00 20736.00 11664.00 ,~.OO 12.00
3 150.00 432.00 359.00 9.00 5369.00 20736.00 11664.00 1 .00 12.00
2 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
1 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00

COLUMN LINE NO. 4
LEVEL E A NAJSA MIN SA TORS I NAJ I MIN I DT DB

8 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 3150.00 432.00 359.00 359.00 ~5369.00 ~0736.00 11664.00 12.00 12.00
6 3150.00 432.00 359.00 359.00 5369.00 0736.00 11664.00 12.00 12.00
5 3150.00 432.00 359.00 359.00 ~5369.00 20736.00 11664.00 12.00 12.00
4 3150.00 432.00 359.00 359.00 5369.00 20736.00 11664.00 12.00 12.00
3 3150.00 432.00 359.00 J~9.00 ~5369.00 20736.00 11664.00 12.00 12.00
2 3150.00 432.00 359.00 9.00 5369.00 20736.00 11664.00 12.00 12.00
1 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00

COLUMN LINE NO. 5
LEVEL E A IlAJSA MIN SA TORS I IlAJ I MIN I DT D8

8 3150.00 m:88 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
7 3150.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
6 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
5 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
4 3150.00 576.00 478.00 478.00 46656.00 27648.00 ~8.00 12.00 12.00
3 3150.00 676.00 561.00 561.00 64262.00 38081.00 1.00 12.00 12.00
2 3150.00 676.00 561.00 561.00 64262.00 38081.00 380/)1.00 12.00 12.00
1 3150.00 784.00 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00

COLUMN LINE NO. 6
LEVEL E A NAJSA MIN SA TORS I NAJ I MIN I DT DB

8 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
7 3150.00 ~~4.00 269.00 269.00 14762.00 '748.00 8748.00 12.00 12.00
6 3150.00 6.00 478.00 478.00 46656.00 2 648.00 27648.00 12.00 12.00
5 3150.00 576.00 478.00 478.00 46656.00 ntl:88 27648.00 'i'OO 12.004 3150.00 576.00 478.00 478.00 46656.00 27648.00 1 .00 12.00
3 3150.00 676.00 561.00 561.00 642~.00 =1.00 38081.00 1~.00 12.00
2 3150.00 676.00 561.00 561.00 642 .00 1.00 38081.00 1 .00 12.00
1 3150.00 784.00 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00

COLUMN LINE 110. 7
LEVEL E A NAJSA MIN SA TORS I IlAJ I MIN I 01 DB

8 3150.00 676.00 561.00 561.00 642~.00 38081.00 38081.00 12.00 12.00
7 3150.00 676.00 561.00 561.00 642 .00 38081.00 38081.00 12.00 12.00
6 JI50.00 676'88 561.00 561.00 64~62.00 38081.00 38081.00 12.00 12.00
5 150.00 676. 561.00 561.00 6462.00 38081.00 38081.00 12.00 12.00
4 JI50.00 676.00 561.00 ~1.00 64262.00 38081.00 38081.00 1~.00 12.003 150.00 676.00 561.00 61.00 64262.00 380/)1.00 38081.00 1 .00 12.00
2 J'~O.OO 676.00 561.00 561.00 64~62.00 38081.00 38081.00 12.00 12.00
1 1 0.00 676.00 561.00 561.00 6462.00 38081.00 38081.00 12.00 12.00

COLUMN L'IE NO. 8
LEVEL E A NAJSA 1111 SA TOIlS I IlAJ I IlIN I DT OB

8 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 i'50.00 4~~.00 i~g:gg i59.00 ~369.00 ~~:gg 11664.00 1~.00 ,~.OO6 150.00 4 .00 59.00 369.00 11664.00 1 .00 1 .00
5 J150.00 43i·00 J59.00 J59.oo ~~:gg il!736.00 11664.00 1~.00 1~.004 150.00 43 .00 59.00 59.00 736.00 11664.00 1 .00 1 .00
~ iI5O.00 4U· 00 J59.00 J59.00 ~~:88 ~736.00 116M.00 'i'OO 1i'00

150.00 4 .00 59.00 59.00 736.00 11664.00 1 .00 1 .00
1 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00COLUMN LINE NO. 9

LEVEL E A NAJSA IlIN SA TORS I IlAJ I IlIN I DT D8, JI50.00 Ut:88 ~69.00 ~69.00 147ti·OO 8748.00 1748.00 1~.00 1~.00150.00 69.00 69.00 14~ .00 8748.00 748.00 1 .00 1 .00
~ J1~O.OO ~76'88 478.00 478.00 466~.00 ~7t1.oo ~7648.oo 1i'00 1i'001 0.00 76. 478.00 478.00 466 .00 ~ .00 7648.00 1 .00 1 .00
4

m8:88 676'88 ~1.00 ~1.00 ~~ti:~ =1.00 =,.00 ,~.OO l~:883 676. 1.00 1.00 1.00 1.00 1 .00
~ J150.00 ~.OO 6~1.00 6~1.00 It~:gg ~ln1.00 51i~1.00 'i' OO 1~.00150.00 .00 6 1.00 6 1.00 1 1.00 51 1.00 1 .00 1 .00

COlIMll LIliE NO. 10
LEVEL E A MJSA Mil SA TOIlS I IlAJ 1111 I DT 08
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QJTPUT fOR CASE STlIlY '2
8 3150.00 576.00 478.00 478.00 46656.00 r648 . 00 ~7648.00 12.00 12.00
7 3150.00 576.00 478.00 478.00 46656.00 7648.00 7648.00 12.00 12.00

t !'50.00 576.00 478.00 478.00 46656.00 ~7648.00 27648.00 12.00 ,~.OO150.00 576.00 478.00 478.00 46656.00 7648.00 27648.00 12.00 1 .00
4 3150.00 672.00 5~8.00 558.00

~=:gg
43904.00 32256.00 12.00 12.00

3 3150.00 672.00 5 8.00 558.00 43904.00 32256.00 12.00 12.00
2 3150.00 768.00 637.00 637.00 80179.00 65536.00 36864.00 12.00 ,~.OO1 3150.00 768.00 637.00 637.00 80179.00 65536.00 36864.00 12.00 I .00

COLUMN LINE 110. 1I
LEVEL E A MAJ SA /11111 SA TORS I MAJ I /11111 I DT DB

8 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
7 J150.00 ~24.oo 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
6 150.00 76.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
~

31S0.00 576.00 478.00 478.00 ~~.OO ~.oo ~:88
12.00 ,~.OO31S0.00 676.00 561.00 561.00 64 .00 1.00 12.00 I .00

~
31S0.00 676.00 561.00 5~1.O0 64262.00 ~'.oo ~'.oo 12.00 12.00
3150.00 784.00 651.00 6 1.00 86436.00 1221.00 1221.00 12.00 12.00

1 3150.00 784.00 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00
COLUMN LI liE 110. 12
LEVEl E A MAJSA MIll SA TORS J MAJ I "III I Of 08

9 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 ,~.OO31S0.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 I .00
6 3150.00 576.00 478.00 478.00 46656.00 27648.00 f648.00 12.00 12.00
5 3150.00 576.00 478.00 478.00 46656.00 27648.00 7648.00 12.00 12.00
4 3150.00 676.00 561.00 561.00 64~62.00 38081.00 ~1.00 12.00 12.00
3 3150.00 676.00 561.00 561.00 64 62.00 38081.00 081.00 12.00 ~2.00
2 3150.00 784.00 6S1.00 651.00 86436.00 5'~~' .00 51221.00 12.00 12.00
I 3150.00 784.00 651.00 651.00 86436.00 51 1.00 51221.00 12.00 12.00

COLUMN LINE 110. 13
LEVEL E A MAJSA MIN SA TORS I MAJ I "III I DT 08

8 J150 .00 324.00 269.00 269.00 14762.00 8748.00 87108.00 12.00 12.00
7 150.00 324.00 269.00 2~.00 14762.00 ,~.oo 8748.00 12.00 12.00
6 3150.00 576.00 478.00 4 .00 46656.00 2 .00 27648.00 12.00 12.00
5 3150.00 S76.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
4 3150.011 676.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00
:5 3150.00 ~.OO 561.00 561.00 64262.00 fflft88 llif1.00 12.00 12.00
2 3150.00 .00 651.00 651.00 86436.00 1221.00 12.00 12.00
I 3150.00 784.00 651.00 651.00 86436.00 51221.00 1221.00 12.00 12.00

COLUMN LINE NO. 14
LEVEL E A MAJSA MIll SA TORS I NAJ I MIll I OT DB

8 ~'50.00 432.00 35~.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 150.00 432.00 359.00 359.00 25369.00 20736.00 11664 .00 12.00 12.00
6 3150.00 4:52.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
5 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
4 3150.00 4:52.00 3~9.CO i~~:gg 25369.00 2&736.00 11664.00 12.00 12.00
3 3150.00 432.00 359.00 25369.00 2 736.00 11664.00 12.00 12.00
~

3150.00 432.00 359.00 359.00 25369.00 20736.00 "664.00 12.00 12.00
3150.00 432.00 359.00 359.00 25369.00 20736.00 "664.00 12.00 12.00

COLUMN lIl1E 110. IS
LEVEl E A NAJSA MIll SA TORS I IIAJ I Mill I OT DB

8 31S0.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 ~'50.00 43~.00 3S9.00 ~59.00 ~~~;:88 ~g~:88 "664.00 12.00 12.00
6 150.00 43 .00 359.00 59.00 "664.00 12.00 '2.005 rSO . OO 432.00 359.00 ~59.00 R369•00 ~O136.OO 11664.00 12.00 12.004 150.00 432.00 359.00 59.00 369.00 0736.00 "664.00 12.00 12.00
3 3150.00 432.00 359.00 ~~9.00 25369.00 20~.00 11664.00 12.00 12.00
2 3150.00 432.00 359.00 9.00 25369.00 20 .00 11664.00 12.00 12.00
I 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00

COLlJIIlI lIl1E 110. 16
lEVEL E A MAJSA MIN SA TORS I MAJ I MIll J DT DB

B 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
7 31S0.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
6 31S0.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 ,~.OO 12.00
5 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 I .00 12.00
4 1'~0.00 676.00 561.00 561.00 64~62.00 mi' .00

Dl1.00 12.00 ,~.OO3 I 0.00 676.00 561.00 561.00 64 62.00 1.00 1.00 12.00 1 .00
2 In8:88 784.00 651.00 6~,.00 864~.00 'n',OO 5,~~,.gg ,~.oo 12.00
1 784.00 651.00 6 1.00 864 .00 1 1.00 S1 I. I .00 12.00

COLlJIIII L1I1E 110. H
LEVEL E A MAJSA /11111 SA TORS I MAJ I /11111 I DT DB

8 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
7 1'50.00 3~4.00 269.00 2~.00 14762.00 ,ltI·OO 9'48.00 12.00 ,~.OO6 150.00 S 6.00 478.00 4 .00 46656.00 2 .00 2648.00 12.00 1 .00
5 ~'50.00 576'88 478.00 478.00 466~.00 ~.OO ~.OO 12.00 ,~.OO4 150.00 676. 561.00 561.00 642 .00 1.00 1.00 12.00 1 .00
3 1'50 •00 676.00 561.00

~t88 642U'00 ~Ug mI"oo '~'oo ,~.OO2 150.00 784.00 651.00 864 .00 221.00 I .00 1 .00
I 3150.00 784.00 65'.00 651.00 86436.00 S1221.00 1221.00 12.00 12.00

COLUMN LIME 110. 18
LEVEL E A IIAJSA NIN SA TORS I MAJI /11111 I DT DB, 3150.00 324.00 269.00 269.00 14762.00 11748.00 11748.00

~t88
12.003150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00

~ 1'50 '88 ~76'88 478'GG 478.00 46656.00 ~7t1.00 f648.00 12.00 12.00
150. 76. 478. 478.00 46656.00 ." .00 7648.00 12.00 12.00

4 J'~O.OO 676.00 561.00 ~Hg 64~ti·OO 38081.00
=~:88

12.00 ,~.OO3 1 0.00 676.00 561.00 64 .00 38081.00 12.00 1 .00
2 i'~O.OO 784.00 651.00 6~,.00 864~.00 51U1.00 ~'H,·00 ,~.oo 12.00
1 1 0.00 784.00 651.00 6 1.00 864 .00 51 1.00 1 1.00 I .00 12.00

CDLlJIII L1I1E 110. 19
LEVEL E A IlAJ SA "Ill SA TORS I IlAJ I /11111 I liT DI
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()JTPUT FOIl CASE STUDY #12

8 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
7 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
6 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
5 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
4 3150.00 676.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00
3 3150.00 (,76.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00
2 3150.00 784.00 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00
1 3150.00 784. on 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00

COLUMN LINE Nu. 20
LEVEL E A IlAJSA 'UN SA TOIlS I IlAJ I "IN I OT DB

8 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
7 3150.00 324.00 269.00 269.00 14762.00 8748.00 8748.00 12.00 12.00
6 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
5 3150.00 576.00 478.00 478.00 46656.00 27648.00 27648.00 12.00 12.00
4 3150.00 676.00 561.00 561.00 64262.00 38081.00 38081.00 12.00 12.00
3 3150.00 676.00 561. 00 561.00 64262.00 38081.00 38081.00 12.00 12.00
2 3150.00 784.00 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00
1 3150.00 784.00 651.00 651.00 86436.00 51221.00 51221.00 12.00 12.00

COLUMN LI NE NO. 21
LEVEL E A IlAJ 31. N:N SA TOIlS I IlAJ I "IN I DT DB

8 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664 .00 12.00 12.00
7 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664 .00 12.00 12.00
6 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664 .00 12.00 12.00
5 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
4 3150.00 432.00 359.00 359.00 ~5369.00 20736.00 11664.00 12.00 12.00
3 3150.00 432.00 359.00 359.00 5369.00 20736.00 11664.00 12.00 12.00
2 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
1 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00

COLUMN LINE NO. 22
LEVEL E A IlAJ SA "IN SA TOIlS I IlAJ I "IN I OT DB

8 3150.00 676.00 561. 00 561.00 64262.00 38081.00 38081.00 12.00 12.00
7 3150.00 676.00 561. 00 561.00 64262.00 38081.00 38081.00 12.00 12.00
6 3150.00 676.00 561. 00 561. 00 64262.00 38081.00 38081.00 12.00 12.00
5 3150.00 676.00 561. 00 561.00 64262.00 36081.00 38081.00 12.00 12.00
4 3150.00 676.00 561.00 561. 00 64262.00 36081.00 38081.00 12.00 12.00
3 3150.00 676.00 561.00 561. 00 64262.00 38081.00 38081.00 12.00 12.00
2 3150.00 676.00 561.00 561. 00 64262.00 38081.00 38081.0u 12.00 12.00
1 3150.00 676.00 561. 00 561.00 64262.00 38081.00 l8081.00 12.00 12.00

COLUMN LINE NO. 23
LEVEL E A IlAJSA "IN SA TOIlS I IlAJ I "IN I OT DB

8 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
6 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
5 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
4 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
3 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
2 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
1 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00

COLUMN LI NE NO. 24
LEVEL E A IlAJ SA "IN SA TOIlS J IlAJ I "IN I DT DB

8 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
6 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
5 3150.00 432.00 35.... 00 359.00 25369.00 20736.00 11664.00 12.00 12.00
4 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
3 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
2 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
1 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00

COLUMN LINE NO. 25
LEVEL E A IlAJSA "IN SA TORS I IlAJ I "IN I OT 08

8 ~'50.oo 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
6 3150.00 432.00 359.00 359.00 25369.00 ~0736.00 11664.00 12.00 12.00
5 3150.00 432.00 359.00 359.00 25369.00 0736.00 11664.00 12.00 12.00
4 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
3 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
2 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
1 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00

COLUMN LI HE NO. 26
LEVEL E A IlAJ SA "IN SA TOIlS I IlAJ I "IN I DT DB

8 3150.00 432.00 359.00 359.00 25369.00 20736.00 11664.00 12.00 12.00
7 ~150.00 432.00 359.00 359.00 2536Y.00 ~0736.00 11664.00 12.00 12.00
6 150.00 432.00 359.00 359.00 25369.00 0736.00 11664.00 12.00 12.00
5 ~150.00 432.00 359.00 359.00 ~369.00 20736.00 11664.00 12.00 12.00
4 150.00 432.00 359.00 359.00 369.00 20736.00 11664.00 12.00 12.00
~ ~150.00 4~2.00 359.00 359.00 ~5369.00 ~0736.00 11664.00 12.00 12.00150.00 4 2.00 359.00 359.00 5369.00 0736.00 11664.00 12.00 12.00
1 3150.00 432.00 359.00 359.00 25369.00 7.0736.00 11664.00 12.00 12.00

COLUMN LI NE NO. 27
LEVEL ~ A IlAJSA 11I114 SA TORS 1 IlAJ I 11I114 I DT 08, ~150.oo 432.00 359.00 ~59.00 25369.00 20736.00 11664.00 12.00 12.00

150.00 432.00 359.00 59.00 25369.00 20736.00 11664.00 12.00 12.00
~ ~150.oo 4~2.oo 359.00 ~59.00 ~369.00 ~~:88 11664.00 12.00 12.00

150.00 4 2.00 359.00 59.00 369.00 11664.00 12.00 12.00
4 ~150.oo 432.00 i59•00 i59. oo ~369.00 20736.00 11664.00 12.00 12.00
3 150.00 432.00 59.00 59.00 369.00 20736.00 11664.00 12.00 12.00
2 il~8:88 4i~'00 i 59•00 i59•oo 25369.00 20736.00 11664.00 12.00 12.00
1 4 .00 59.00 59.00 25369.00 20736.00 11664.00 12.00 12.00

COLUMII LI NE NO. 28
LEVEL E A MJSA "IN SA TORS I IlAJ IIIIN I DT 08
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9
6
5
4
3
2
1

FRAME

3150.00
3150.00
3150.00
3150.00
3150.00
3150.00
3150.00
3150.00

1 LOCAT

676.00
676.00
676.00
676.00
676.00
676.00
676.00
676.00

ClJTPUT FOR CASE SHIH '2
561.00 561.00 64262 .00 =1.00 =1.00 12.00 12.00
561.00 561.00 64262 .00 1.00 1.00 12.00 12.00
561.00 561.00 64262.00 38081.00 =1.00 12.00 12.00
561.00 561.00 64262.00 38081.00 1.00 12.00 12.00
561.00 561.00 t~~:gg 38081.00 =1.00 12.00 12.00
561.00 561.00 38081.00 1.00 12.00 12.00
561.00 561.00 64~62 .00 38081.00 38081.00 12.00 12.00
561.00 561.00 64 62.00 38081.00 38081.00 12.00 12.00

FRAME POSITION DATA

FRAME 10 FORCE COOE
1 1 0

Xl
0.00

Yl
0.00

ANG
0.00

~~R~~:~~TURE g~I:~'RATj6'(X)

1 5.0
2 5.0
3 5.0
4 5.0
5 5.0
6 5.0
7 5.0
8 5.0
9 5.0

10 5.0
11 5.0
12 5.0

HE (GHT •••.••.•.
FLOOR HE IGHT

8 1176.0
7 1029.0
6 882.0
5 735.0
4 588.0
3 441.0
2 294.0
1 147.0
o 0.0

••••••••••••• ISOLATION SYSTEM DATA ••••••••••••

BASEMAT MASS AT THE CENTER OF MASS OF THE BASE
TRANSL. MASS ROTATIONAL MASS

MASS 3.581 749231.000

BASE ISOLATION DATA: OPTION ONE: EQUIVALENT GLOBAL DEVICE PROPERTIES

GLOBAL ISOLATION DAMPING AT THE CENTER OF MASS OF THE BASE ••.••
X T R Eex ECT

LINEAR STIFFNESS[F/LJ 136.73no 136.7300 87155187.0000 0.0000 0.0000
VISCOUS DAMPING(F/L/T) 0.0000 OOסס.0 0.0000 0.0000 OOסס.0

BASE ISOlATION DATA: OPTION TI«l: 1110 IVI DUlL ISOlATION ELEMENTS

SLIDING BEARING PARAMETERS •••••••
BEARING FMAX X FMAX T OF II OF T PA X PA T Y.OIS.X Y.D:S.T NORM. FORCE

1 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 430.00000
~ 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 OO0סס.430

0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 OO0סס.430
4 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 OO0סס.430
5 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 430.00000
6 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0
7 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0

S 0.080 0.080 0.040 0.040 0.600 0.600 0. 01888 0.01000 ooסס430.0
0.080 0.080 0.040 0.040 0.600 0.600 0.01 0.01000 ooסס430.0

10 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0
11 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0

U 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0
0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0

14 0.080 0.080 0.040 0.040 0.600 8:288 0.01000 0.01000 4JO.0000015 0.080 0.080 0.040 0.040 0.600 0.01000 0.01000 4 ooסס0.0

19 0.080 8. 080 0.040 8.040 8.600 8:288 0.01000 0.01000 oo0.080סס430.0 .080 0.040 .040 .600 0.01000 0.01000 ooסס430.0

18 0.080 8. 080 8.040 8:~8 8:~
0.600 0'81000 0.01000 ooסס430.0

0.080 .080 .040 0.600 O. 1000 0.01000 ooסס430.0

~
0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0
0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0

~~ 0.080 8.080 8:8t8 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0
0.080 .080 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0

24 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 ooסס430.0
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QJTPUT fOR CASE STLClY '2

25 0.080 0.080 0.040 0.040 0.t80 0.600 0.01000 0.01000 00.00000
26 0.080 O.oac 0.040 0.040 O. 0 0.600 0.01000 0.01000 430.00000
21 0.080 0.()80 0.040 0.040 0.600 o 600 0.01000 0.01000 430.00000
21S 0.080 0.080 0.040 0.040 0.600 0.600 0.01000 0.01000 430.000:lO

BEARING LOCATION
BEA_ING II Y, -l49.50 111.00

2 ·t9.~0 474.00
3 • 9. 0 237.00
4 ·t9 •5O 0.00
5 - 9.50 -237.00

~ ·t9.~0 ·47/•. 0u
• 9. 0 ,7,1.00

IS '116.50 711 .00
9 ''''.50 474.00

l~ :nB8 23b:88
12 '116.50 '237.00
13 '1".50 ·474.00
14 ·116.50 '711.00
IS 116.50 711.00
16 116.50 474.00
17 116.50 237.00
lIS 116.50 0.00
19 116.50 '237.00
20 116.50 -474.00
21 116.50 '711.00

~~
349.50 711.00
349.50 474.00

24 349.50 237.00
25 349.50 0.00
26 349.50 '237.00
27 349.50 -474.00
28 349.50 ·711.00

TIME HISTORY OPTION ................... "
INOEX • 0 FOIl TIME HISTOIlY QJTPUT
INDEX. 1 fOR NO TIME HISTOIlY OJTPUT

NO. OF TIME STEPS Al WHICH liME HISTORY
QJTPUT IS DES I_EO ..................... " 10
fORCE-DISPLACEMENT TIME HISTORY DESIRED
AT BEARINGS NUMBERED ................... = 2 3 4

roOIlDINAnS OF COLUMN LINES AT WHICH INTERSTORY DRI FTS ARE DESIRED
COl. LINE X. CORD. Y. CORD.

1 349.50 111.00

~
'349.50 ·711.00

0.00 0.00
4 0.00 0.00
5 0.00 0.00
6 0.00 0.00

..._*....*•••••••••*•••• OUTPUT ••••••*•••••••••••••••**

MOOE SHAPES

LEVEL 10 DIRN I 3 4 5 6 7 8

8 X 0.249714 '0.12~1~~ 0.076935 ·0.267828 0.1079n 0.083118 '0.243863 ·0.107025
l! Y 0.093042 0.25 2 0.097560 -0.080031 -0.26M04 0.095273 '0.079748 0.249172
8 ROTN 0.000226 0.000122 '0.000560 '0.000210 -0.000130 -0.000574 -0.000224 0.000126

7 X
~:~~ '0.114066 0.071206 -0.155596 0.061064 0.042178 0.005004 0.005005

7 Y 0.237689 0.091065 -0.048517 -0.159050 0.051995 '0.001746 0.000642
7 ROTN 0.000215 0.000117 -0.000530 -0.000133 -0.Ooooa3 '0.000354 '0.000030 0.000015

6 X 0.~07903 -0.100717 0.gm70 0.003747 -O.~ -0.0111117 D.21~8 O·m711
6 Y O. 79180 0.212550 0.0 50 - O. 002505 -0.000 '0.008136 0.06 9 -0. 14666
6 ROTN 0.000195 0.000106 -O.DOO4n -0.000019 -0.000013 -0.000025 0.000159 -0.000095

5 X 0.176855 -O·mm 0.052087 O.I~W -O.O~ -O· 044W 0.197317 0.0808111
5 Y 0.061916 O. 1158 0.06661' 0.0 6 0.1 -0.0525 5 0.067704 -0.2031~3
5 ROTN 0.000167 0.000093 -0.000408 O. ()()()094 0.000055 0.0002110 0.000187 -0.000111

4 X 0.14fm -0.0614~8 0.04~ O'~Uf -8:~~~ -0.05n~ 0.01322$ 0.000691
4 Y 0.054 ZZ 0.1438 0 0.0515 O. 7 -0.07 5 0.00886 -0.01!765
4 R01N 0.0001~S <'OO7סס.0 -0.000326 0.000169 0.000102 0.000480 0.000055 -0.000033

3 X 0.102575 -0.048933 0.0~308 0.~4470 '0.~9 -0.055264 -0. 16913~ -O.OnZ06
3 Y 0.039594 0.104069 0.0 84 O. 9849 O. 8273 -O.070m -0.051098 0.170202
3 ROTN 0.000099 0.0000S6 -0.000238 0.000184 0.000114 0.000513 -0.000103 0.000068

2 X 0.062149 -O·mm 0.01~45 0.167592 -0.06J2~1 -0.037326 -0.222236 -0.089150
2 Y a.0240ZZ O. 7 0.021 09 0.052948 0.169004 -0.048359 -0.075663 0.224464
2 _OTN 0.000061 0.0000J4 -0.000145 0.000143 0.0000IS9 0.000390 -0.000169 0.000110

1 X O·023TM -0.011011 0.= 0.0714t7 -0.0~6246 -0.014160 -0.11l!OOS -0.0451099
1 Y 0.0093 O.OZJl105 0.00 0.0230 1 0.0 1913 -0.01ISn, -0.041169 0.11!592
I l01N 0.000024 OO14סס.0 -0.OOOOS5 0.000064 0.000040 0.000164 -0.000098 0.000063
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OUTPUT FOR CASE STillY .2

NOOE SHAPES

lEVEl 10 OIRN 9 10 II 12

8 )( -0.088752 0.19m4 0.093476 -0.140636
8 Y -0.098758 0.~7 -0.210382 -0.101985
8 ROTH 0.000524 0.000 48 '0.000122 0.000323

7 )( 0.019702 -0.155572 -0.075889 0.175690
7 Y 0.012183 -0.045596 0_ 153468 0.101504
7 ROTN 0.000035 '0.000100 0.000063 '0.000162

6 X 0.081666 -0.1m59 -0.076920 0.014269
6 Y 0.089193 ·0.058190 0.190967 0.052718
6 ROTII -0.000436 -0.000234 0.000121 -0.000374

5 )( 0.040525 0.097294 0.046486 -0.131701
5 Y

.8:88J2~
0.029019 -0.089507 -0.076762

5 ROT II -0.000015 -0.000011 0.000038

4 )( -0.024311 0.225482 0.093653 -0.001483
4 Y -0.014222 0.074970 -0.229512 -0.0543~1
4 ROTII '0.000095 0.000184 '0.000118 0.0004 8

3 )( '0.050049 0.021889 0.004963 0.091119
3 Y -0.062996 0.008666 -0.026116 0.037317
3 ROT II 0.000355 0.000093 '0.000045 0.000164

2 )( -0.035951 -0.213495 '0.085799 '0.006917
2 , -0.060747 -0.072918 0.211524 0.045573
2 ROTII 0.0005"2 -0.000102 0.000087 '0.000422

)( '0.011222 -0.167508 -0.063636 '0.058080
Y -0.025768 -0.058539 0.165784 0.008413

ROT II 0.000289 ·0.000112 0.000084 -0.000402

PlOOE NlMBER PER 100

I 1.022028
2 0.945899
3 0.778801
4 0.352704
5 0.326493
6 0.268552
7 0.202725
8 0.188306
9 0.154192

10 0.137615
11 0.127467
12 0.105327

••••••••••••• ~. RES~SE _.-••_.-.-••

MAX. REL. OISP. AT THE CENTER OF MASS Of fLOOAS
(WITH RESPECT TO THE BASE)

fLOOA )( DISP. Y DISP. ROTN.(rlld)

8 2.3783 '2.0325 0.0012
7 2.1318 '1.8459 0.0011
6 1. 7578 -1. 5539 0.0010
5 1.3803 ·1.2939 0.0009
4 1.0863 '1.0447 0.0007
3 0.8074 '0. n13 0.0006
2 0.4962 -0.4707 0.0003
I 0.1904 ·0.1805 0.0001

MAX IHTERSTORY DRIFT
STOllY X OST. YOST. TIME X DRIFT/fL. HT .(X) TIME Y DRIFT/fl. HT. (X)

8 349.50 711.00 9.44 O.~ 7.61 0.13
7 349.50 711.00 9.45 O. 7.61 0.21
6 349.~0 711.00 9.47 O.~ 7.62

O'H5 349. 0 711.00 9.49 O. 3.51 O.
4 t 9•5O 711.00 9.53 0.31 ~.51 O. 4
3 9.50 711.00 3.56 0.27 .53 0.22
2 349.50 711.00 US 0.27 7.~ 0.21
I 349.50 711.00 0.17 7. 0.13

8 -349.50 ·711.00 1.10 0.14 7.58 0.15
7 '349.50 ·711.0:> .10 0.21 7.59 0.23
6 -349.50 ·711.00 8.08 0.21 7.60 0.~45 '349.50 ·711.00 8.06 0.22 7.61 O. 3
4 -349.50 -711.00 8.04 O.~ 7.65 O.~3 -349.50 -711.00 S.03 O. 7.69 O.
2 ·t9 .5O '711.00 6.4~ 0.1S 7.71 0.19
1 . 9.50 -711.00 6.4 0.11 7.72 0.11

8 0.00 0.00 9.43 0.19 7.59 O. I'
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OUTPUT FOR CASE STIllY '2
7 0.00 0.00 9.45 0.26 7.60 0.22
6 0.00 0.00 8.09 0.26 7.61 0.23
5 0.00 0.00 8.09 0.26 7.62 0.22
4 0.00 0.00 8.08 0.23 3.50 0.20
3 0.00 0.00 6.42 0.21 7.70 0.21
2 0.00 0.00 6.43 0.21 7.12 0.20
1 0.00 0.00 6.43 0.13 7.73 0.12

8 0.00 0.00 9.43 0.19 7.59 0.14
7 0.00 0.00 9.45 0.26 7.60 0.22
6 0.00 0.00 8.09 0.26 7.61 0.23
5 0.00 0.00 8.09 0.Z6 7.62 0.22
4 0.00 0.00 8.08 0.23 3.50 0.20
~

0.00 0.00 6.42 0.21 7.70 0.21
0.00 0.00 6.43 0.21 7.12 C.20

1 0.00 0.00 6.43 0.13 7.73 0.12

8 0.00 0.00 9.43 0.19 7.59 0.14
7 0.00 0.00 9.45 0.26 7.60 0.~26 0.00 0.00 8.09 0.26 7.61 O. 3
5 0.00 0.00 8.09 0.26 7.62 0.22
4 0.00 0.00 8.08 0.23 3.50 0.20
3 0.00 0.00 6.42 0.21 7.70 0.21
2 0.00 0.00 6.43 0.21 7.72 0.20
1 0.00 0.00 6.43 0.13 7.73 0.12

8 0.00 0.00 9.43 0.19 7.59 0.14
7 0.00 0.00 9.45 0.26 7.60 0.22
6 0.00 0.00 8.09 0.26 7.61 0.23
5 0.00 0.00 8.09 0.26 7.62 0.22
4 0.00 0.00 8.08 0.23 3.50 0.20
3 0.00 0.00 6.42 0.21 7.70 0.21
2 0.00 lJ.OO 6.43 0.21 7.72 0.20
1 0.00 0.00 6.43 0.13 7.73 0.12

MAX. DISP. AT THE CENTER OF MASS OF BASE
X DISP. Y DISP. ROTN ...

4.179 -3.885 0.001

MAX RESULTANT DISP. AT THE CENTER OF MASS OF BASE
TIME RES. DISP. X CCJlP. Y CCJlP.

6.530 4.181 4.179 ·0.139

MAX RESULTANT BEARING OISP.
BEARING TIME MAX. DISP

1 7.950 4.071
2 6.530 4.096
3 6.530 4. 140
4 6.530 4.184

ANG. WITH X AXIS

-1.199
'0.050
-0.049
·0.049

MAX BEARING OISP.
BEARING TIME

1 6.530
2 6.530
3 6.530
4 6.525

MAX BEARING DISP.
BEAR IHG TI ME

1 7.910
2 7.910
3 7.910
4 7.910

IN X
MAX. DISP X

4.047
4.091
4.135
4.179

IN Y
MAX. DISP Y

-3.824
-3.824

=l~~

MAX. TOTAL ACCl. AT CENTER OF MASS OF FLOORS
FLOOR AttL. X ACCL. Y Attl. R

8 ·214.550604 180.995723 0.175983
7 ·134.563699 134.638067 0.090314
6 '130.949157 100.961109 0.11n48
5 '118.849912 96.802594 0.095176
4 '125.603274 105.409048 -0.108708
3 -147.182195 -95.078372 -0.120051
2 -137.656128 125.215132 -0.085355
1 -130.613581 119.011254 0.076115

MAX STORY SHEAIt
STORY TINE

8 9.430
7 9.445

~ tm
4 8.070

X SHEAR

-604.818
'980.805

=lnt'ta'1195.793

TIME

7.580
7.595
7.610
7.620
3.485

Y SHEAIt

510.Z27
956.330

"82.'56
1196.858

-1179.024
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6.020
6.425
6.415

. 1197.970
• 1294.622
-1337.075

OUTPUl FOR CASE STUDl .2

7.695 1271.13S
7.710 1368.953
7.725 H83. 064

MAX. STRUCTURE SHEAR (TOP OF BASE)
FORCE X FORCE Y Z ..aMEn

-1337.07 1383.06 291671.74

MAX. BASE SHEAR (BEARI NG LEVEL)
FORCE X FORCE l Z ..aMENT

1386.97 ·137'9.05 '294848.21

LOAD CONDITION DEFINITION CARDS
OLOAD I II

I 0.00 0.00
III

0.00
RESPONSE

1.00

"EM8~R FORCES •.•.• FRA"E 10 F RA"E I L OCAf FRA"E TYPE I

LE~EL NO I ,E~El 10
COlUl'lN FORCES

0 LIHE LOAD TORSIONAL MAJOR AX IS AXIAL 'HNOR AXI S !\AJOR "INOR
"""EHT T:lP ":»olE ~T BOT lI()o1EWT FORCE TOP """ENT BOT _ENT SHEAR SHEAR

"AX 94.14n 1029.3267 3825.6511 327.0174 1809.7969 5788.9766 38.9714 61.n87
"IN -94.14n '1029.3267 -W5.6511 '327.0174 '1809.7969 '5788.9766 '38.9714 ·61.n87

'lAX 37.1671 1838.6495 2785.3750 222_9761 1~8.4757 2055_4622 37.5937 27.6743
NIH -37.1671 '1838.6495 -2785.3750 '222.9761 -1~8.4757 '2055.4622 -37.5937 '27.6743

3 'lAX 37.1671 H31.4460 2728.8564 222.7598 111>1 5450 1840.4996 36.2626 24.4069
NIH -37.1671 - 1731.4460 -2728.8564 ·222.7598 - 1161. 5450 . 1840.4996 -36_2626 '24.4069

'lAX 68.3539 2197.9854 3579.9724 218.3739 1806.7393 3647.1091 46.9753 44.3402
NIH -68.3539 '2197.9854 '3579.9724 -218.3739 ·1806.7393 ·3647.1091 -46.9753 '44.3402

'lAX 126.6340 2091.8799 5524.1089 238.1900 1394.9258 5397.3125 6~ .9186 55.1908
NIH ·126.6340 -2091.8799 -5524.1089 ·238_1900 -1394 _9258 '5397.3125 -61.9186 '55.1908

6 'lAX 126.6~0 2219.9961 5590.0073 221.3384 1290.5078 5135_1758 t3.4960 52.2413
NIH -126.6340 '2219.9961 '5590.0073 ·221.3384 • 1290.5078 ·5135.17)8 -63.4960 -52.2413

7 'lAX 94.14n 1151.9565 3893.6401 243.3604 923.1533 3666.9253 40.5852 37.31n
NIH -94.14n -1151.9565 -3893.6401 '243.3604 -923.1533 . 3666.9253 -40.5852 ·37.31n

8 HAX 37.1671 10n.0076 2433.0559 169.3345 2289.5591 2749.1309 28.3106 40.9650
NIH -37.1671 -10n.00n -2433.0559 ·169.3345 -2289.5591 -2749.1309 -28.3106 '40.9650

9 "AX 126.6340 2199.9312 5693.0391 33.4426 3171.4531 7334.1196 63.4876 85.4112
"IN -126.6340 -2199.9312 '5693.0391 -33.4426 -3171.4531 ·7334.1196 '63'''876 '85.4112

10 MAX 117.4671 2170.9502 6861.6440 28.0006 2562.1436 5128.1675 72 .4901 62.4220
MIH -117.4671 -2170.9502 ·6861.64.0 -28.0006 -2562.1436 '5128.11>75 -72 .4901 -62.4220

11 !\AX 126.6340 2245.63n 5722.6982 12.3857 2280.1514 6122.0322 64.W76 b/l.2922
MIN -126.6340 -2245.63n -5722.6982 -12.~57 '2280.1514 -6122.0322 -64.1976 ·(8.~922

12 MAX 126.6340 1973.8369 55n.7104 36.2118 2204.6870 5812.6113 60.7271 65.1605
MIN '126.6340 -1973.8369 - 5577.7104 -36.2118 ·2204 .6870 -5812.6113 -60.7271 '65.1605

13 "AX 126.6340 1926.3296 5548.7983 20.5606 2376.3970 5693.7178 60.0351 65.6107
MIN ·126.6340 -1926.3296 -5546.7983 '20.5606 -2376.3970 -5693.7178 '60.0351 -65.6107

14 "AX 37.1671 1086.3875 2439.4609 161.1983 1453.5331 1779.2917 211.4614 26.2831
MIN ·37.1671 '1086.3875 • 2439.46:l9 - 11>1.1983 '1453.5331 -1779.2917 -28.4614 -26.2831

15 "AX 37'.1671 1133.5432 2533.8875 189.3585 2277 .87'67' 2742.781' 29 .8165 40.8184
MIN -37.1671 • I 133. 5432 -2533.e.S75 -189.3585 -22n.8767 -2742.7874 '29.8165 '40.8184

16 MAX 126.6340 2308.0303 5929.8271 29.1342 3153.2070 7324.7349 66.9744 85.1865
NIN ·126.6340 -2308.0101 -5929.8271 -29.1342 '3153.2070 -7324.7349 -66.9744 '85.1865

17 MAX 126.6340 2352.2622 5952'F86 32.9OH 2602.8926 6511. 1724 67.5190 13.4417
'UN -126.6340 -2352.2622 -5952_ 786 '32.9047 '2602.8926 -6511. I 724 -67.5190 -73.4417

18 MAX 126.6340 2354.2632 5953.6079 4.0819 2144.1665 6047.512~ 67.5436 66.5085
MIN -126.6340 '2354.21>32 '5953.6079 -4.0879 '2144.1665 -6047.5122 -67.5436 '66.5085

19 !lAX 126.6340 2351.3081 5952.0879 5.~400 1997.7646 5706.1187 67.5073 62.6129
MIN '126.6340 ·2351.3081 ·5952.0879 -5. 400 -1997.7646 -5706.1187 -67.5013 -62.612~

20 MAX 1?6.6~0 2308. 2m 5929.9541 24.2385 2187.8325 5596.7271 66.9775 63.2891
"IN ·126.6340 ·2308.2m -5929.9541 -24.2385 '2187.8325 '5596.7271 '66.9775 -63.21191

21 MAX 37.1671 1138.5903 2536.5483 175.7642 1445.5922 1774.9797 29.8792 26.1835
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ClJTPUT fOR CASE STW. '2

IlIN '37.1671 ·1138.5903 -2~:slo. 5483 '175.761,2 -144~.~922 -1774.9197 ·29.8792 -26.1835

22 IW( 94.1477 '~L8486 4400.~866 ~6O.9391 1794'itO ~7llO.1J~09 ·~U:n 61.~~IlIN -94.1477 -I 1.8486 -4400. 866 - 60.9391 -1794. 0 . 780.9 09 '6L

23 IlAX 37.1671 2144.2896 31116.8110 226.6622 't~·8661 2054.0449 43.3744 27.61,16
IlIN -37.1671 -2144.2896 '3186.8110 -226.6622 -I 5.8661 . 2054. D449 -43.3748 '27.61,16

24 IlAX 37.1671 ~21.0852 3119.7476 220.0908 '~'8.6875 1871.5289 41.79S4 n· lll7
IlIN '37.1671 • 21.0852 -J119.7478 '220.0908 ·1 18.6875 '1871.5289 .',1. 79S4 . .1 7

25 IlAX 37.1671 2035.0054 3127.0867 208.9518 1158.0663 lm.4692 " .9682 ZJ.8661
IlIN -37.1671 ·2035.00~4 -3127.0867 '208.9518 - I 1~11. 0663 -1m.4692 ·41. 96!l2 -ZJ.8661

26 ~X ~7. 1671 2021.5325 3119.9lli 201.3477 1090.0591 1678.~81 "'.8009 ~~.4955IlIN • 7.1671 '2021.5325 -3119.9 '201.3477 -1090.0Wl ,1678_ 81 -41.8009 - .4955

27 MAX 37.1671 2155.9839 3190.8677 186.3189 1002.1134 1581.6499 .. ; ...703 71.0062
MIN '37.1671 -215~.9839 '3190.8677 '186.3189 -1002.1134 -1581.6499 ·n.4703 'j. :lO62

28 MH 94.1477 '~51.0234 4406.3740 "lIl7. 1165 963.3462 3687.6645 45.9568 37 ~"7
IlIN '94.1477 ·1 51. 0234 '4406.3740 ·"lIl7.1165 '963.3462 '3687.6645 ·45.9568 '37.8147

BEAM fORCES

8J.Y LOAD tORS MQlENT I WJMENT J MOMEWT
1 1 MM ~49.4030 3344.0308 2865.8228

1 1l1N • 49.4030 '3344.0308 '2865.8228

2 I IIAX 54.6928 2485.59?6 2525.:3647
1 111M -~4 .6928 -2485.~928 '2525.:3647

3 MAX 54.2622 2586.5117 2617.1772
MI N -54.2622 -25M.S117 '2617.1772

4 II". 81.6601 2957.7395 3<'34.7288
MIN -81.6601 -2957.1395 '3234.7288

MAX 44.5769 2~86.2813 2571.7361
MIN '44.5769 -2586.2813 -2571. 736t

6 MAX 76.9115 3521.5013 :3645.3413
M1M - 78.91 1~ -3521.~O13 '3645.3413

IWl 108.6672 4742.3906 3572.6155
MIN -108.6672 -4742.3906 -3572.6155

8 M"X 143.6314 3597.0619 3939.7271
MIll -143.6314 -3597.0619 '3939.7271

9 II"X 148.~756 ~211.t799 3405.8486
MIN -144. 756 • 211.1799 ·~O5.8486

10 M". 115.5135 :slo33.6721 3n4.4333
MIll • 115 .5135 -3633.6721 -3n4.4333

II MAX 78.8522 3968.4897 ~1.S002
MIll '78.8522 ·3968.4891 - 1. 5002

12 M~)( 82.6089 3785.9187 :slo15.·, 284
MIll -82.8089 ·3785.9187 ·:slot5.1284

13 MAX 104.2521 3206.1194 2413.1873
IllN -104.2521 -3206.1194 '2413.1873

14 MAX 202.9785 3190.3552 32:slo.S461
IlIN -202.9785 ·3190.3552 -3236.5461

IS MAX 81.0417 346~.3921 3517.7842
MIN -".0417 -)46 .3921 '3517.7842

16 MAX 51.3041 3513.(,780 3452.9314
MIll '51.304 I -3513.4780 '3452.9314

17 ""X bO.5119 3421.6567 3461. 5168
MIll ·bO.SI19 -3421.6567 -3461.5188

18 ""X 51.2339 2749.1633 2755.2859
MIN -~1.2339 '2749.1633 -2755.2859

19 MU 172.0992 ~~.4895 3208.5107
MIN '172.0992 • .4895 -3208.5107

20 IlAX 84.2962 2428.9980 2437.2234
1l1N -84.2962 -2428.9980 -2437.2234

21 MAX 74.1919 'i99.J794 440Z.~49O
MIll ·74.1919 -I, 99. 794 -4402. 490

22 MAX 77.5491 3922.3855 4054.0017
IlIN -77.5491 '3922.3855 -4054.0017

23 MAX ~.0238 -m::~~ ~207.3420
MIll • .O2~ - 207.3420

24 MAl( 35.2693 3018.8208 3043.9028
IlIN -35.2693 ·3018.6208 -3043.9028

25 IlAX 76.4073 3549.m7 3~79.4309
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llJTPUT FOR CASE STl.OT '2

I'IIN '76.4073 '3549.m7 '3519.4309

26 IIAX 83.9827 1705.5425 '711.1334
MIN '83.9827 '1705.5425 ·1711.1334

27 IIAX 204.D9'i2 3275.5935 3324.9812
I'IIN ·204.D9'i2 '3275.5935 ·3324.9812

28 IIAX ~7.5715 J5'~. 18~ 3505.H68
MIN • 7.5715 . 51 .18~ ·3505.1768

29 IIAX 58.8300 3504. 374} 3503.8066
MIN '58.8300 ·3504.3743 -3503.80b6

30 MA~ 61.943~ 3500.4434 3500.6135
III~ -61.9436 ·3500.4434 -3500.6135

3' IWl 61.4161 3508.2043 3~'6.0969
Ml~ -61.4767 '3508.2043 ·3 '6.0969

32 MAX 178.9155 3325.8635 3275.6292
MIN -178.9155 -3325.8635 '3275.6292

33 MAll 138.3543 3528.3772 4693.4224
MIN -1311.35/"3 '3528.3772 -(,693.4224

34 MAX 129.9458 3920.2236 35 76'j906
MIN -129.9458 '3920.2236 -3576. 906

35 MAll '1'.299' 3643.09Tl 3279.6711
MIN ." 1.2991 -3643.09n -3279.6731

36 MAX 112.7435 3526.9009 3140.0598
M'N -112.7435 -3526.9009 ·3140.0598

37 MAll 111.2087 3359.6501', 29Q2.8967
!'II II "'1.2087 . 3359.65Cl6 '2992.8967

38 MAll nO.3772 3150.9749 2871.1756
"IN ·nO.3m '3'50.9749 -2871.1758

39 MU H8.2659 2394. ~4C>6 31n.5955
MIN -138.2659 - 2394 .34Cl6 -3172.5955

40 I1A~ 249.9274 3694.7761 3157.0652
MIN -249.9274 -3694.7761 '3157.0652

4' MAX 58.3831 2747.8259 2195.0181
MIN -58.3831 '2747.8259 '2795.0181

42 MAX 52. 785~ ~832.2808 2827.1165
MIN -52.785 - 832.2808 -2827."65

43 MAX 52.:3023 2827_2385 2832.2368
MIN -52.3023 . 2827. Z3ll5 -2832.2368

44 MAX 56.3919 2798.6833 2748.8027
MIN '56.3919 '2198.6833 ·2748.8027

45 MAX 137.4427 3174.8494 3713.0234
MIN -137.4427 -3174.8494 -3713.0234

"E"8ER FORCES fRAME 10 FUME 1 L OCAT fRloME HPE I

LEVEL NO 2 LEVEL ID
COLUMN FORCES

0 LINE LOAD IQRSIOliIIl MAJOR AXIS AXIAL MINOR AXIS MAJOR III~OR
MOMENT TOP MOMENT BOI IQIIENT fORCE TOP MOMEIlT BOI MOMENI SMEA. SMEAR

MAX 14~.~ 16S8'J032 20~1.6929 ~.6620 ~600.~8 2664.~676 ~.8695 41.~47311111 ·14 . '1658. 032 ·201.6929 • 4.6620 - 600. 8 ,2664. 676 - .8695 ·41. 473

2 MAX 56.1n7 2891.0933 3089.6699 199.8299 1824.6326 1881.3312 48.6241 30.0168
MIN ·56.1n7 -2891.0933 ·3089.6699 -199.8299 -1824.6326 -1881.3312 -48.6241 '30.0168

3 MAX 56.1n7 2735.8232 2930.4038 200.2973 '695 ,2&43 1807.0782 46.Cl669 26.4745
MIN ·56.1n7 -2735.8232 -2930.4038 '200.2973 '1695.2&43 -1807.0782 ·46.Cl669 ·28_4745

4 MAll 56.1n7 2605 .3999 2907.4028 191. '7336 1527.9084 1486.8330 46.4455 24.5101
MIN -56.1n7 -2805.3999 '2901.4028 ·191.7336 '1527.9084 '1486.8330 -46.4455 -24.5101

MAX 14~.2906 2'S05. I 736 3081.8638 207.~50 1903.0852 2164.J232 47.9109 3P39~"IN ·14 .2906 '2805.1736 '3087.8638 -207. SO '1903.0852 ,2164. 232 -47.9109 -3 .039

6 !lAX 142.2906 2959.2'12 3238.4673 19O.1614 1782.4370 2051.0195 50.3876 30.8976
MIM ·142.2906 '2959.2'12 ·3238.4673 -19O.1614 -1782.4370 '2051.0195 '50.3876 '30.8971>

7 MAX 14~.2906 1804.7036 ~'96.~021 ~'9.11750 1610.8267 1913.~93 32.5277 211.2417
MIN ·14 .2906 '1804.7036 • 196. 021 - 19.8750 '1610.8267 '1913. 93 -32.52n ·211.2417

II MAX 56.1n7 1605.6086 1827.46f19 154.0992 m7•4624 3288.4668 27.9111 53.0563
"1M ·56.1n7 '1605.6086 -1827.46f19 '154.0992 - 7.4624 '3288.4668 -27.9111 ·53.0563

9 MAX 191.= 3739.0876 4085.799Il ~6'D'1 4752.8560 47'9S.5469 63.6170 76.=MIN -191. '3739.0876 ·4005.799Il • 6. 11 '4752.8560 -4195.5469 '63.6170 ,76.
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OUTPUT FOR CASE SHIlY .2

10 MAX 177.5344 ~975.5073 4~,.8581, 22.7412 3898.3882 4167.3359 67.9460 65.5749
MIN '177.5344 - 975.5073 ·4 1.11581, -22.7412 •31\911. 3II8Z -4167.3359 '67.9460 -65.5749

"
MAX 191.3888 3842.1689 4181.2280 10.8394 3726.5615 4090.81,31\ 65.2309 63.5561
MIN ·191.3888 -3842.1689 ·4181.22etl '10.8394 '3726.5615 -4090.81,311 '65.2309 -63.5561

12 MAX 191.3888 3408.8550 3751.0454 ?9.63H 3757.1040 4099.5352 511.2106 63.11751
MIN -191.3888 '3408.8550 ·3751.0454 ·29.632 ·3757.1040 '4099.5352 ·58.2106 -63.8751

13 MAX 191.3888 3316.6360 3662.2729 18.1679 4039.0559 4375.4292 56.7391 bII.2474
MIN - 191.3888 '3316.6360 -3662.2729 -18.1679 '4039.0559 '4375.4292 ·56.7391 ·bII.2474

II, MAX 56.1127 1616.5243 181, 1.9875 139.7222 2269.6921 2349.5764 28.1180 37.5153
MIN -56.1727 -1616.5243 - I81, 1.9875 -139.7222 -2269.6921 ·2349.5764 -28.1180 '37.5153

IS MAX 56.1727 1647.7618 1857.9709 153.0581, 3210.6912 3265.6917 28.3669 52.6535
MIN '56.1727 '1647.76111 '1857.9709 •153.0581, •3210.6912 -3265. ~"17 -211.3669 -52.6535

16 MAX 191.3888 3792.7004 4135.4878 22 .6338 4724.64119 4785. ;081, 64.4093 75.8651
MIN -191.3888 ·3792.7004 -4135.4878 '22.63;>8 '4724.64119 •47115 .1081, '64.4093 '75.8651

17 MAX 191.311II8 3879.0083 4219.3540 28.7697 4210.2427 4460_6328 65.6403 70.4949
MIN - 191. 311II8 •31\79.0083 '4219.3540 '28.7697 ''''0.2427 '4460.6328 '65.6403 . 70 .4949

18 MAX 191. 3888 3883.7590 4224.7500 3.8809 3680.10Ul 3960.3994 65.9228 62.1179
MIN • 191. 311II8 •38113 . 7590 -4224.7500 -3.8809 -3680.1001 ·3960.3994 '65.9228 -62.1179

19 MAX 191. 3888 38112.8821 4223.4136 5.6390 3505.581,0 3817.8999 65.9048 59.5405
MIN -191.311II8 -31182 •882' -4223.4136 ·5.6390 -3505.581,0 -31117 .8999 -65.9048 -59.5405

20 MAX 191.3888 3800.0581 4130.110011 19.5~3 3800.9580 4114.3809 64.n68 64.1621
.1IN • 191. 311II8 • 31100. 0511' -4130.8008 '1".5 3 -3800.95110 -4114.31109 -64.n68 -64.1621

21 MAX 56.1727 16511.0345 11158.12'4 152.4532 2257.5120 2336.7952 211.3726 37.3170
MIN -56.1727 •16511. 0345 '1858.7214 '152.4532 '2257.5120 -2336.7952 '28.3726 '37.3170

22 MAX 142.~ 1885.234 1 2123.1631 246.7505 2563.5049 2627.2744 32.2893 40.9997
MIN ·142. -1885.234 1 -2123.1631 -246.7505 -2563.5049 ·2627.2744 -32.2893 '40.9997

23 I':AX 56.1727 3158.2095 3326.3545 201.2463 11114.3341 1889.41911 52.6301 29.8727
MIN -56.1727 ·315b.2095 -3326.3545 -201.2463 -11114.3341 -1889.4198 -52.6301 '29.8727

24 MAX 56.1727 3023.2410 3169.8655 196.31156 1741.0911II 1872.2490 50.2075 29.3768
MIN '56.1727 '3023.2410 ·3169.8655 '196.3856 ·1741.0911II -1872.2490 -50.2075 -29.3768

25 MAX 56.1727 3032.2791 3182.93511 1115.7559 1674.9229 1808.9227 50.4015 28.3239
MIN -56.1727 -3032.2791 '3182.9358 • 185. 7559 -1674.9229 -1808.9227 -50.4015 -28.3239

26 MAX 56.1727 3027.6135 3172.7151 176.1627 1601.6174 1735.0878 50.2644 27.1277
MIN -56.1727 -3027.6135 '3172.7751 -176.1627 -1601.6174 '1735.08711 '50.2644 -27.1277

27 MAX 56.1727 3166.4097 3325.1665 162.5540 1481,.11125 16D9.2052 ~2.ml 25.1174
MIN -56.1727 -3166.4097 -3325.1665 -162.5540 -1481,.11125 -1609.2052 ·52.ml '25.1174

28 MAX 142.2906 1881. 7717 2114.6904 267.0108 1649.5930 1959.4063 32.3157 28.9591
MIN ·142.2906 -1881. 7717 '2114.6904 '267.0108 ·1649.5930 -1959.4063 -32.3157 -28.9591

BEAM fORCES

BAY lClAO TORS NOMENT I NOMENT J NOME NT
1 1 MAX 229.19110 3m.0181 3291.7744

I MIN -Z29.1980 -3m.0181 -3291.7744

2 1 MAX 62.0560 2992.7524 3029.3887
1 MIN '62.0560 -2992.7524 '3029.311II7

3 1 MAX 67.7198 2992.3494 2950.3699
I MIN -67.7198 -2992.3494 '2950.3699

4 !'lAX 129.mz 3246.6750 3564.4124
MIN -129.m2 -3246.6750 '3564.4124

5 MAX 44.4156 2886.2107 2870.5857
MIN -44.4156 -Z886.2107 ·2870.5857

6 MAX 82.0718 3866.7837 4038.5767
~IN '82.0718 '3866.7837 ·4038.571S7

7 MAX 109.6167 4975.4741 3850.0625
MIN '109.6167 '4975.4741 '31\50.0625

8 MAX 125.6276 31124.5503 4061.4131
IlIN -125.6276 '3824.5503 -4061.4131

9 MAX ,~.~79Z 3541.9011 3698.6016
IlIN ·1 . 792 -3541.9011 ·3698.60~'"

10 MAX 122.1807 3487.4133 3804.5718
MIN -122.1807 '3487.4133 '3804.5718

11 MAX 76.6511 4~41.4053 4109.9604
"IN -76.6511 ·4 41.4053 '4109.9604

12 MAX 80.9703 4075.1694 3891.9719
MIN -80.9703 '4075.1694 -31191.9719

13 MA~ 106.2854 J579.8809 275~.6924
MIN -106.2854 • 579.8809 -27'; .6924
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14 MAX 190.1197 3549.~'1 3536.9153
Mill '190.1197 ,3549. 11 -3536.9153

15 MAX 75.9540 3780.4299 3824.3423
Mill -75.9540 -3780.42\19 -3824.3423

16 1 MAX ~.9509 m'·~'78 ~766.9~261 Mill • .9509 • 1. 178 - 766.9 26

17 1 MAX 63.8786 3738.9495 3779.n31
1 Mill '63.8786 '3738.9495 ·3779.n31

18 1 MAX 54.8307 i8'5.5242 3022.4197
1 Mill -54.8307 - 15.5242 -3022.4197

19 1 MAX 170.5765 3586.7485 3558.2969
1 Mill '170.5765 '3586.7485 '3558.2969

20 1 MAX
-RtR~

2935.7690 ~~.41701 11111 '2935.7690 . .4170

21 1 MAX 75.3132 4569.4771 4570.9370
1 Mill -75.3132 -4569.4771 -4570_9370

22 1 MAX 76.4~8 4247.6138 4339.2964
1 Mill -76.4 8 -4247.6138 -4339.2964

23 1 MAX 34 0547 3468.0942 3464.6948
1 Mill -34.0547 -3468.0942 -3464.6948

24 MAX J5.~215 3295.204J J31~.774~Mill - !l. 215 -3295.204 - 31 .774

25 MAX 76.5932 3901.8381 3924.7578
Mill -76.5932 -3901.8381 -3924.7578

26 1 MAX 88.5640 2212.4116 2216.3862
1 Mill '88.5640 -2212.4116 -2216.3862

27 1 MAX 191.3507 3624.9548 3612.7141
1 Mill ·191.3507 '3624.9548 '3612.7141

28 1 MAX 58.9131 3837.2739 3827.8496
1 Mill '58.9131 -3837.2739 -3827.8496

29 1 MAX 59.2399 3831.4482 3831.0684
1 Mill '59.2399 '3831.4482 ·3831.0684

30 1 MAX 62'i541 3824.8203 W4.8567
1 Mill ,62. 541 -3824.8203 - 4.8567

31 1 MAX 65.1969 3833.8882 3844.0061
1 Mill '65.1969 -3833.8882 -3844.0061

32 1 MAX ,~.4~p ~'5.0'29 ~7. 1101
1 Mill -I .4 53 - 15.0129 - 7.1101

33 1 MAX 140.7469 3754.8684 4870.6240
1 Mill -140.7469 -3754.8684 -4870.6240

34 1 MAX 109.0518 4053.7178 3816.7'939
1 Mill '109.0518 -4053.7178 ·3816.7'939

35 1 MAX 96.3743 3883.0955 3625.1035
1 Mill -96.3743 -3883.0955 -3625.1035

36 1 MAlC 96.344~ 3784.1~" 3497.0784
1 Mill -96.344 -3784.1 11 -3497.0784

37 1 MAX 96_8486 3648.21,.. 3370.1333
1 Mill ·96.1l486 ·3648.2114 -3370.1333

38 1 MAX 108. 023 -Jm:tm ~244.S3621 Mill -108.02 - 244.8362

39 1 MAX 143.6313 2735.6750 3554.0046
1 'Ull -143.6313 -2735.6750 -3554.004!l

40 1 MAX
·~~:m~ 4065.644J J547.6235

1 Mill '4065.644 • 547.6235

41 1 MAX 65.7346 3270.77'95 3296.0967
1 Mill -65.7346 -3270.77'95 -3296.0967

42 1 MAX 6O.035t ~307.10~ ·~~:m~1 Mill '60.035 • 307.10

43 1 MAX 59.9143 3305.1333 3303.7566
1 11111 '59.9143 '3305.1333 '3303.7566

104 1 MAX ti'1171 _U8t·4~46 H86.0~71 11111 - . 171 .4 .46 - 86.0 7

45 1 MAX 133.5737 3557.4368 4077.5154
1 11111 '133.5737 '3557.4368 '4077.5154
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MEM6FR FORCES fRAME ID f IlAME L OCAT fRAME TYPE 1

LEVEL NO 3 LEVE. ID
COLUMN fORCES

0 LINE LOAD TORSIONAL MAJOR AXIS AXIAL MINOR AXIS MAJOR MINOR
MOlE NT TOP MOMENT BOT MOIENT fORCE TOP _ENT BOT MOMENT SHEAR SHEAR

1 MAX 146.2071 1956.4485 1932.9634 249.1122 2748.5483 3112.0273 31.4066 44.5043
1 MIN '146.2071 -1956.4485 -1932.9634 -249.1122 -2748.5483 ·3112.0273 -31.4066 ·44.')043

2 MAX 57.7191 2964.0745 2982.')095 171. 1200 1862.4192 1820.'161 48.3462 29.9393
MIN '57.7191 -2964.0745 -2982.5095 - 171. 1200 - 1862 .4192 ·1820.1161 '48.3462 '29.9393

3 MAX ')7.7191 2849.1975 28')0.6421 112.1930 1702.2511 1678.9120 46.3402 27.4891
MIN -57.7191 '2849.1975 -2850.6421 '112.1930 - 1702 .2511 '1678.9120 '46.3402 '27.489'

4 MAX 57.7191 2953.4636 2987.3149 162.8062 1674.646') 1682.0414 48.2990 27.290'
MIN -')7.7191 '2953.4636 -2987.3149 - 162.8062 - 1674.646') -1682.0414 '48.2990 '27.290'

MAX 146.2071 3282.2939 3206.8408 170.6651 2358.5569 2425.5874 52.6591 37.1089
MIN -146.2071 '3282.2939 '3206.8408 -170.66')1 -23')8.5')69 2425.5874 -')2.6591 -37.1089

6 MAX 146.2077 3405.2544 3334.4048 153.1593 2226.0444 2328.0903 54.7940 35.8884
MIM '146.2071 ·3405.2544 '3334.4048 - 1')3. 1593 '2226.0444 ·2328.0903 -')4.7940 '35.8884

7 MAX 146.2077 2052.9m 2046.6533 191.8948 1735.9031 1992.7598 33.1006 29.9848
MIN -146.2071 ·2052.9m ·2046.6533 ·191. 8948 -1735.9031 · 1992. 7598 ·33.1006 '29.9848

8 MAX 57.7191 1649.3832 1692.8/28 134.1147 3243.8760 3290.5154 27 '728 ')3.1251
MIN '57.7191 -1649.3832 - 1692.8728 - 134. 1'47 -3243.8760 ,3290.515. ,27.,728 ,53. 12~1

9 MAX 146.2071 3292.0710 3269.1089 20.4467 4347.3594 4448.4390 53.3430 68.1663
MIN '146.2071 -3292.0710 -3269.1089 '20.4467 -4347.3594 -4448.4390 '5.5.3430 -68.1663

10 MAX 172.6089 3419.8813 ~347.2153 16.6567 3736.1764 31>25.9790 5').0170 59.4038
MIN '172.6089 ·3419.6813 -~347.2153 '16.6567 -3736.7164 -3625.9790 -5').0170 -59.4038

11 MAX 146.2071 3373.9414 3352.0796 10.1357 3415.3984 3360.9795 54.6832 53.4469
"IN '146.2071 '3373.9414 '3352.0796 -10.1357 -341').3964 '3360.9795 -54.6832 -53.4469

12 "AX 146.2077 3055.4153 3027.8022 21.0389 3479.1475 3493.6646 49_4571 54.6969
MIN '146.2071 ·3055.4153 -3027.8022 ·21. 0389 -3479.1475 -3493.6646 -49.4571 -54.6969

13 "AX 146.2077 2978.6626 2953.0522 15.9444 3683.7666 3767.1909 48_2254 59.7342
"IN -146.2071 -2978.6626 -2953.0522 -15.9444 -3683. 7666 -3767.1909 '48.2254 -59.7342

14 MAX 57.7191 1651.1037 1697.3535 114.8672 2366.6143 2456.6250 27 .2281 39.2133
MIN '57_71\11 -16')1.7037 '1697.3535 ·114.8672 -2366.6143 -2 ..56.6250 -27.2281 -39 .2133

15 MAX ')7.7191 1674.5131 1739.0991 117.6532 3201.1364 3249.6340 27.7530 52.4453
MIN '57.7191 '1674.5131 '1739.0991 '117.6532 -3201.1354 '3249.6340 -27.7530 -52.4453

16 MAX 146.2071 3346.5608 3357.0923 17.3772 4320.7515 4447.9346 54.5012 67.7423
MIN '146.2071 '3346.5608 -3357.0923 '17.3712 '4320.751') '4447.9346 '54.5012 -67.7423

17 MAX 146.2071 3428.5452 3436.4004 23.8218 3803.3152 3796.0015 5').8126 59.7220
~IN '146.2071 ·3428.5452 ·3436.4004 ·23.8218 -3803.3152 · 3796.0015 -5').8126 '59.7220

18 ~AX 146.2071 3430.9648 3439.1372 4.9540 3396.7344 3358.2417 55.8545 53.3414
MIN -146.2071 -3430.9648 . 3439. 1372 -4.9540 -3396.7344 -3358.2417 '55.8545 ';3.3414

19 MAX 146.2071 3428.5959 3437J6J7 6.7049 3280.8335 3303.7515 5') .8241 51.5971
MIN '146.2071 '3428.5959 '3437.7607 . 6. 7049 '3280.833') -3303.7515 '55.8241 -')1.5971

20 MAX 146.20n 3347_4492 3356.1958 14.8231 3492.12')2 3584.3994 54.5012 56.6724
~IN -146.20n ·3347.4492 ·3356.1958 '14.8231 '3492.12')2 · 3584.3994 -54.5012 ·56.6724

21 ~A~ 57.7191 1676.8721 1739.9041 128.2196 2356.9417 2447.3931 27.7187 39.0596
MIN -57.7191 - 1676.8721 -1739.9041 '128.2196 -2:S,)6.9417 '2447.3931 '27.7187 '39.0596

22 MAX 146.2071 2088.6899 2320.2866 225.7012 2693.2334 3180.5972 34.0454 43.6109
~IN ·146.20n ·2088_6899 ·2320.2866 ·225.7012 -2693.2334 ·3180.5972 -34.04')4 '43.6109

23 MAX 57.7191 3225.6672 3310.6965 170.4969 1843.3805 1820.4991 52.9367 29.6404
~IN -57.7191 -3225.6612 -3310.6965 - 170.4969 . 1843.5805 · 1820.4991 -52.9367 '29.6404

24 ~AX 57.7191 3143.6011 3264.9714 166.9194 1729.')140 1704.1423 51.5171 27.9159
'UN '57.7191 '3143.6011 -3264.9714 -166.9194 -1729.5140 '1704.1423 -51.5171 '27.9159

25 MAX 57.7191 3145.5256 3265.2368 157.2298 1674.8702 16,)4.2no 51.5463 27.0662
MIN -57.7191 '3145.5256 -3265.2368 - 157.2298 - 1674.8702 ·1654.2no '51.5463 '27.0662

26 MA~ 57.7191 3141.5764 3268.6262 146.7174 1618.1818 1630.6547 51.5190 2~. '793
MIN -57.7191 ·3141.5784 -3268.6262 ·146.7174 ·1618.1818 - 1630.6547 -51.5190 '26.1793

27 1 MAX 57.7191 3292.3970 3381.3738 132.9351 1518.6025 1570.7178 53.7136 25.0075
I ~IN -57.7191 ·3292_3970 '3381.3738 '132.9351 '1518.6025 ·1570.7178 ·53.7136 '25.0075

28 I MAX 146.2071 2200.9941 2396.6289 225.7128 1764.7593 2029.8564 35.0490 30.5826
1 MIN -146.2071 . 2200.9941 -2396.6289 -225.7128 -1764.7593 -2029.8564 -35.0490 -30.5826

BEAM FORCES

BAY LOAD TORS MOIENT I MOMENT J _ENT
1 1 MAX m·1411 .tilHm .mu~MiN • .1411

2 MAX 52.3894 2890.1619 29C2.1236
MIN ·52.3894 '2890.1619 ·2902.n36
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3 MAX 50.7290 ~865.2039 2848.4329
MIN '50.7290 -2865.2039 -2848.4329

4 MAX 94.8361 J130.4844 3362.4673
"Ill -94 .8361 - 130.4844 -3362.4673

5 MAX 33.5451 2586.7854 2581.9231
"Ill '33.5451 -2586.7854 -2581.9231

6 I MAX 70.5~0 3472.2056 3655.4978
1 Mill -70.5 0 -3472.2050 -3655.4978

r I MAX 69.5007 4503.4082 3541.9055, MIN ·69.5007 -4503.4082 -3541.9055

8 1 MAX 134.6584 ~.2068 4060.4946, MIll -134.6584 • .2068 -4060.4946

9 1 MAX 136.9990 3369.0767 3474.1042
1 MIN -116.9990 -3369.0767 '3474.1042

10 1 MAX 12B_ 1462 3442.4512 3656.8870
1 "Ill - 128.1462 -3442.4512 -3656.8870

" "AX 88.3678 4209.8120 4049.5261
MIN -88.3678 -4209.8120 -4049.5261

12 MAX 94.5981 4153 4961 3940.9814
MIN '94.5981 -4153.4961 ·3940.9B14

13 MAX 68.2778 3390.1367 2679.3318
MIlO ·68.2778 -3390.1367 -2679.3318

II, "AX 121.8885 ~'03.6917 3056.6804
MIN -121.8885 - 103.6917 -3056.6804

15 MAX H.3012 3266.7349 3291.9080
MIN -57.3012 -3266.7349 -3291.9080

16 MAX 4~. 1942 3292.0847 3258.0t2
.IIN ·4 .1942 -3292.0847 '3258.0 2

17 MAX 52.6691 3245.7'092 3280.0715
MIN -52.6691 -3245.7092 '3280.0715

18 fl4AX 42.8495 2627.3247 2636.7415
MIN -42.8495 -2627.3247 ·2636.7415

19 1 MAX 113.0368 ~088.4534 3101.3120
I fl41N ·llS.0Y>8 · 088.4534 -3101.3120

20 1 MAX 69.8715 3007.6838 3005.4497
I MIN -69.8715 '3007.6838 -3005.4497

21 1 MAX 78.5655 46'i2.3691 4652.7197
I MIN -78_5655 -4652.3691 -4652.7197

22 1 MI'lX 67.0153 4164.3267 4236.7026
I MIN -67.0153 -4164.3267 '4236.7026

23 I MAX 34.7884 3477.9260 3482.2905
I MIN '34.7884 -3477.9260 -3482.2905

24 I MAX 32.1977 3374.7661 3399.041i
I MIN ·32.1977 -3374.7661 -3399.041

25 I MAX 68.7824 401'5.4050 "'04.9053
1 MIN '68.7824 -4075.4050 '4104.9053

26 I MAX 65.5807 2376.8516 i380
•
3286

1 MIN -65.5807 •2376.85'" • 380.3286

27 I MAX 122.2211 3195.4094 3146.7300
1 MIll • '22.22" -3195.4094 -3146.7300

28 1 MAX 46.1371 3381.742~ 3367.0476
I MIN -46.1371 -3381.742 '3367.0476

29 1 MAX 43.8478 3390_3833 3391.3147
1 MIN -43.8478 '3390.3833 ·3391.3147

30 1 MAX 50.1178 i162
•
2644 i363.5~, MIN ·50.1178 - 362.2644 - 363.5

31 1 MAX 53.437'l 3::68.8159 3377.6956
1 MIN -53 .579 -3368.8159 '3377.6956

32 1 MAX 113.9407 i149
'i%08 J'97.~'881 MIN '1111.9407 • 149. 08 - 197. 188

33 1 MAX 10': .9316 3556.7041 4519.4971, MIN • 101 .9316 -3556.7041 -4519.4971

34 I MAX 10~. r,,119 40~.044~ "!:n.9Z~1
1 MIN -10 .72&' '40 .044 -3ln.9Z 1

35 1 MAX 93.7'896 3631.37l0 ]436.4165
1 MIN -93.7896 .~1,ll20 ·]436.4165
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36 IWl 93.4186 36111.11357 3385.7141
MIN '93.4186 ·3618.8357 -3385.7141

37 IWl 9~.93411 35f·9873 -m;:gwMIN -9 .934! ·35 7.9873

38 IWl 109.5751 3504.4387 3346.0718
MIN '109.5751 '3504.4387 -3346.0718

39 IWl 96.~729 2663.2458 ~~~.4341MIll -96. 729 -2663.2458 • .4341

40 IWl 209.5505 3947.1025 3457.4055
MIll -209.5505 ·3947.1025 ·3457.4055

41 IWl 56.64011 3386.3550 J393,8904
MIN ·56.64011 ·3386.3550 • 393.8904

42 IWl 51.04n 3395.4502 3395.1106
MIN -51.04n -3395.4502 -3395.1106

43 MAX 50.0761 3397.5~32 3398.9163
MIN -50.0761 -3397.5 32 '3398.9163

44 "AX 5o.n66 33llll.2974 3344 .0254
MIN -50.n66 •33llll. 2974 '3344.0254

45 PlAX 14~.8351 3m·9084 4339.8530
MIN ·14 .8351 -3 .9084 -039.8530

MEMBER fORCES ...•. FRAME 10 FRAME 1 L OC"T FRAME TYPE 1

LEVEL NO 4 LEVEL ID
COLIJolN FORCES

0 LINE LOAD TORSIONAL MAJOR AXIS AXU.l M1NCIt AXiS MAJOR MI MOR
I04ENT TOP NOMENT BOT MOMENT FORCE TOP IdlENT BOT NOMENT SHEAR SHE"R

MAX 135.7873 1742.0203 1b73.2715 197.6210 2528.67'j8 2626.5801 25.9279 41.4199
MIN -135.7873 -1742.0203 -1673.2715 -197.6210 -2528.6758 -2626.5801 -25.9279 '41.4199

2 PlAX ~P053 -~~~:Rm ~825.921l2 1~U19O 19r·9S19 1961.5tK7 45.673~ ~1. 7'j~1MIN - .60S3 - 625.9282 '1 • 190 -19 7.9519 '1967.5 7 ·45.673 - 1.7'j I

3 PlAX 53.60S3 2710.5225 2756.3613 139.4363 1718.2511 17'57.1,067 44.4462 28.1713
MIN -53.6053 -2710.5225 -2756.3613 - 139.4363 -1718.2511 •17'j7.4067 -44.4462 -28.1713

MAX
-R~~~ ~8~6.4m 2668.9187 130.~550 1~1IO.903o 1656.4104 46.5479 ~6.~'96MIN - 86.4n1 -2668.9187 -130. 550 -I 110.9030 -1656.1.104 -46.5479 . 6. 196

MAX 98.5853 2717 .1,297 2593.0327 133.7252 18n.2483 1951.5322 43.1745 31.0877
MIN '98.5853 -2717.4297 -2593.0327 -133.7252 -1872.2483 '1951.5322 -43.1745 31. 0877

6 MAX 98.5853 2764.0989 2636.9238 115.2685 1798.11n 1876.6699 4~.9107 29.8764
MIM -98.5853 -2764.0989 -2636.9238 '115.2685 '1798.1177 -1876.6699 -I, .9107 '29.8764

7 MAX 135.1873 1865.8251, 1818.9912 159.4647 1571.9280 1663.2832 28.7119 25.1343
"IN -135.7873 '1865.8254 • 1818.9912 - 159.4647 -1571.9280 '1663.2832 '28.7119 '25.1343

8 MAX 53.6053 14~8.1069 1399.4673 m.61~ 3333.676~ 3336.3750 21.9929 54.2281
MIN '53.6053 ·14 8.1069 -1399.4673 -"1.61 -3333.676 ·3336.3750 ·21.9929 -54.2281

9 MAX 135.7873 3153.4104 3106.6904 13.5551 4947.9155 4903.5659 50.6375 79.5576
IIIN ·135.7873 ·3153.4104 -3106.6904 '13.5551 -4947.9155 -4903.5659 -50.6375 '79.5576

10 MAX 16O.~ 3382.~607 :5319.1807 10.4381 3~P'98 4085.8921 54.2561 64.4267
"1M ,160. -3382. 607 -3319.1807 -10.4381 -3 .5198 '4085.8921 -54.2561 '64.4267

11 MAX 135.7873 3250.1133 3229.7637 10.092a
-~UD8 Jl~.1782 52.6820 59.8748

IIIN ·135.7873 '3250.1133 -3229.7637 -10.0928 • 1 .1782 ·52.6820 '59.8748

12 HAX 135.7873 ~1.~8011 291~.2349 11.9989
·~~UW JH9'lli8 47.4210 61.7~

"1M -135.7873 - I. 808 -291 .2349 '11.9989 - 9. a -47.4210 ·61.7

13 MAX 135.7873 2865.6160 21102.6138 14.5793 4165.9077 4186.3643 45.6259 67.9047
"IN '135.7873 -2865.6160 -2802.6138 '14.5793 -4165.9077 -4186.3643 -45.6259 -67.9047

14 PlAX
-n:t8~~ "n·711TS 14011.8296 90.4364

-mU~H .mi:~m n· 1747 39·t3i111M -" .7875 ·1408.8296 '90.4364 - .1747 '39.
15 !\AX

-~Ngn 1459.5532 1484.1270 85.8123 3339.2908 J342.0684 23.5345 54.32OQ
MIN '1459.5532 -1484.1270 -85.8123 -3339.2908 • 342.0684 '23.5345 -54.3200

16 MAX 13~.78H U'6•144i Hn .0396 " .199t 4~.6~7 -tm:UH .n:t8U .~:~~IIIN ·13 .78 • 16.144 - 77.0396 '11.199 '4 .6 7

11 MAX 135.7873 3460.0881 341~.9990 17.6221 4236.0825 4334.9102
-n:~H

68.2444
MIN '135.7873 '3460.0881 -341 .9990 '17.6221 '4236.0825 '4334.9102 '68.2444

18 MAX 13;.78H ti~0.4J58 ~06.9155 6.7389 W"1'1~ ~71I'W' .RR8: ~9.41~IIIN -13 .78 - 0.4 58 • 06.9155 -6.7389 • ,. 1\ - 71. 1 - 9.41!i6

19 MAX 135.7873 3433.9333 3392.9136 7.7166 3532.9412 3613.3042 55.5029 58.0995
MIN '135.7873 '3433.9333 -3392.9136 -7.7166 -3532.9412 -3613.3042 '55.5029 -58.0995

20 MAX 135.7873 3355.1003 3312.0176 9.5497 3955.5017 3973.7500 54.2043 64.4655
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MIN '135.7813 ·3355.100ll -3312.0176 -9.5497 '3955.5017 '3913.7500 -54.2043 '64.4655

21 MAX 5p053 1464.6024 '~20'W6 ,~. 1590 ~4~'n51 ~428.8838 ~4.1414 -~tJmMIN ·5 .6053 -1464.6024 -1 20. 6 -1 .1590 • 4 • 51 • 428.8838 - 4.1414

22 MAX 135.7813 1869.3359 2057.4580 196.7046 2535.8325 2613.11682 31.8696 41.5414
MIN -135.7813 -1869.3359 '2057.4580 ·196.1046 -2535.8325 . 2613.11682 -31.!1696 '41.5414

23 MAX ~~.6053 n~~·9102 n96•S415 ,~.6699 194~.9109 19~.9359 51,. 79H .J~:IWMIN • .6053 - .9102 • 96.5415 -1 .6699 -194 .9109 -19 .9359 ·54.79

24 MAX 53.6053 3313.0681 3364.8091 132.7991 1139.8539 1789.2501 54.2917 28.5636
MIN '53.6053 -3313.0681 -3364.8091 '112.7991 ·1739.8539 -1789.2501 -54.2917 -28.S636

25 1 MAX
·n:~n W6 . 14R J367.1536 '~4'i~47 1601.~~ 1681.6464 -~z:mg -~um1 MIN - 16.14 - 367_1516 ·1 4. 47 ·1601. -1681.6464

26 1 MAX 53.6053 3308.5789 3160.2046 115.9136 1598.1613 1667.1257 54.21n 26.5487
1 MIN '53.6053 ·3308.5789 -3160.2046 -115.9136 -1598.3613 '1667.1257 -54.21n ·26.5487

27 1 MAX 53.6053 ~51~.6558 3562.3208 103.9625 15~.5621 1596.8514
-~H~ti

25.4180
1 MIN -53.6053 - 51 .6558 -3562.3208 -103.9625 • 15 .5621 -1596.8514 -25.4180

28 1 MAX 135.7513 2096.0840 2283.0762 175.1348 1603.7551 1701.6055 35.6029 25.7385
1 MIN -135.7573 -2096.0840 -2283.0762 - 178.1348 -1603.7551 -1701.6055 -35.6029 -25.7385

SlAM fORCES

BAY lCl.\ll TORS MOMENT I MOMENT J MOMENT
I 1 MAX 219.9478 3496.1895 3045.6892

1 MIN '219.9478 -3496.189'i ·3045.6892

2 1 MAX 50.0025 1033.6656 3050.8096
1 MIN -50.0025 · 033.6658 ·30%.8096

3 MAX 46.0920 2979.4575 2929.8989
MIN -46.0920 -29n.~~75 '2929.8989

4 MAX 74.8228 3115.5911 33~7 .6030
MIN . 74.8228 ·3175.5911 -33:S~.603G

5 MAY. 27.6624 2476.8728 2474.5955
MIN '27.6624 ·2..U..8728 -2474.59"5

6 MAX 68.573~ 3',,8.5718 ~'8.507'
MIM '68.5735 -3328.5718 · ·~.5671

7 MAX 1>3.2:::99 4999.n49 3909.5632
MIN -63.2299 -4'199_n'9 ·3909.5632

8 MI,X 124.6875 4264.6143 4348.4375
MIN ·124.6875 ·;'264.6143 '4348.4375

9 MAX 121.5614 3&33.4541 3901.4041
MIN . IZ1. 5614 -3833.4541 -3901.4041

10 MA~ 118.9506 3642.~75 3779.3230
MIN . 118.9506 •3642.boO75 -3779.3230

11 MAX 87.3449 4247.5435 4076.1475
MIN -87.3449 ·4247.5435 '4076.1475

12 MA~ 97.391* 4170.4839 3919.7507
MI!! -97.3986 ·417:>.4839 '3919.7507

n MA~ 60.2183 3:)48.~563 2m. 7085
"I~ '60.2183 -3548.2563 -2m.7OS5

14 "'AM • 19. 7386 3059.0723 2952.3362
MIN -119.7386 -3059.0723 -M2.3J62

15 MA~ 44.2912
-m~:~~~

3253.1440
MIN -44.2912 '3253.1440

16 MAl( ~.5845 3254.n76 3224.2979
MIN - 5845 -3254.m6 '3224.2979

17 MAX 4I>.65H 3,11 .7381) 3249.7944
Mill '44.6517 -3211. 73l!O -3249.7944

18 MAJl 42.8793 ~m·8242 2639.1226
MIN -..2.8793 • .8242 -2639.1226

19 MAX '07.5391 3002.8296 )o70.alel
Mlli '107.5391 -3002.8296 '3070.8181

20 MAX 6~.~412 ~507.6165 i5Co7.0520
MIN '6 • 412 • 50:.6165 • 507.0520

21 MAX 68.82~8 5035.6753 5036.1680
MIN -68.8258 ·5035.6753 -5036.1680

22 MAX ~.8411 ~7.6426 4661.8320
MIll - .81-11 - 7.6426 -4661.8320

23 MAX 2".6050 3627.8'84 J629.1301
MIN -28.6050 -3627.8184 -3629.1301

24 MAX 28.8t96 3463.46;"3 3486.6233
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Mill -28.8896 -3463.4673 '3486.6233

25 MAX 60.81097 4098.6704 4127.2085
MIll '60.81097 '4098.6704 -4127.2085

26 MAX 56.1406 2489.6665 2493.8613
Mill -56.1406 ·Z489.6665 -2493.8613

27 MAX 119·f4l ·mu~ ~O~,.1~Mill ,119. 74 • 0 1. I

28 MAX 37.9130 3332.1628 3315.n71
Mill -37.9130 '3332.1628 ·3315.n71

29 JW( Jg.~6n 3346.90n 3m· 0376
MIll - .6n . 3346.90n ·3 .0376

30 MAX 40.4008 3311.8523 3311.9668
MIll '40.4008 ·3311.8523 -3313.9668

31 JW( 52.9128 3320.4934 3328.9211
Mill '52.9128 -3320.4934 -3328.9211

32 IU,X 113.0422 3104.3411 3206.6716
Mill '113.0422 -3104.3411 '3206.6716

33 MAX 9~.~180 3881.6941 4969.4219
Mill '9 .,180 ·3881.6941 -4969.4219

34 MAX 87.3385 4341.09n 4258.3237
MIll '87.3385 ·4341.09n -4258.3237

35 MAX 79 .0352 3983.8193 :5886.5205
MIll -79.0352 -3983.8193 -:5886.5205

36 MAX 78.2324 3751.4966 3606.7642
MIN -78.2324 -3751.4966 '3606.7642

37 MAX n.389:5 ~59.3708 3493.2712
MIN ·n.3893 . 59.3708 '3493.2712

38 MAX 93.1536 3528.1594 3457.5417
MIN -93.1536 '3528.1594 -3457.5417

39 MAX 85.5783 275~.6T90 3519.8269
Mill '85.5783 .;:.... .6790 -3519.8269

40 MAX 220.1129 4074.3262 3546.8479
Mill -220.1129 -4074.3262 -3546.8479

41 MAX 51.7754 3517.2505 3523.4263
Mill '51.7754 -3517.2505 '3523.4263

42 M"X 45.8£,90 3527.3511 3526.4834
Mill -45.8690 -3527.3511 -3526.4834

43 MAX 47.1756 35~.2983 3531.1375
MIN '47.1756 '35 .2983 -3531.1375

44 MAX 45.8026 3520.4194 3474.0181
MIN -45.8026 . 3520.4194 '3474.0181

45 M.... 141.9179 3907.5469 4493.2031
MIN '141.9179 - 3907_5469 ·4493.2031

MEMBER FOflCES FRAME 10 fRAME I L OCAT FRAME TYPE 1

LEVEL 110 5 LEVEL 10
COLUMII fORCES

0 LINE LOAD TORS10llAL MAJOR AXIS AI( IAL MIIIOR AXIS MAJOR MINOR
IOlEIiT TOP *lMUT BOT MOMENT F~CE TOP MCJIEIIT lOT IOlENT SHEAR SHEAR1 MAX 138.6134 1805.7783 2260.4854 148. 398 2611.8408 3111.1943 32.0693 47.0654

Mill -138.6134 . 1805.m3 -2260.4854 '148.3398 -2671.8408 -3117.1943 '32.0693 '47.0654
2 MAX 54.nl0 2969.4658 3278.2783 106.79810 19&1.5580 2175.4514 50.7947 ~3.6504Mill -54.n,0 -2969.4658 -3278.2783 •106. 79810 ·1981.5580 '2175.4514 -50.7947 • 3.6504

3 IIAX 54.nl0 2987.4255 3251.34n 107.1642 1834.3805 2040.0127 50.n17 31.4992
"Ill -54.n10 '2987.4255 -3251.34n -107.1642 ·1834.WlS '2040.0127 ·50.n17 ·31.4992

4 JW( 54.~'0 2666. Ion i'87.1680 94.9360 171P1U -lIJ:m~ 41'U76
.~:~m"Ill ,54. 10 '2666. Ion - 187.1680 -94.9360 -171 .91 -47. 76

MAX l00.63n 2184.2231 3076.4209 93.3191 1926.3389 2318.0474 42.6786 33.at'34
"IN -100.63n '2184.2231 -5076.4209 ·93.3191 ·1926.3389 -2318.01014 '42.6786 -33.8834

6 MAX l00.63n 2188.6714 =.6150 SO'8m 1917.4J90 2'JHt9 .U:W8 -ti::n:MIll ·100.63n -2188.6714 • .6150 ·so. ·1917.4 90 '21 • 9
7 MAIl 138.6134 1413.9712 2185.0830 118.2079 1942.4133 1909.7661 27.9101 31.3186

"111 '138.6134 '1413.9112 '2185.0830 ·118.2079 -1942.4133 '1909.7661 '27.9101 -31.3186

8 MAX 54.~'0 14n.8147 1696.7358 .ti:g;~ ·=:tW ~'9"n' g.4~61 ·t8:It~"IN -54. 10 ·14n.8147 -1696.7358 . 19.1 I • .461
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9 JIIAX 100.6372 2688.3606 30~7.~m 8'i798 415~.0757 4567.6870 46.1784 70.44i5MIN ·100.6372 '2688.3606 -30 7. 358 -Il. 798 -415 .0757 ·4567.6870 -46.1784 '70.44 5

10 JIIAX 100.6372 2934.0222 3H1.4346 7.2769 3948.3557 4357.4829 49.3126 67.5272
MIN -100.6372 -2934_0222 -3131.4346 -7.2769 -3948.3557 -4357.4829 '49.3126 -67.5272

11 JIIAX 100.6372 2791.2585 3142.7485 9.9975 -mtml ~586.8267 48. 1~ti 55.04~6MIN ·100.6372 • 2791 •2585 '3142.7485 '9.9975 • 5116.8267 '48.1 '55.04 6
12 JIIAX 100.6372 2592.0867 2912.751~ 8.4m 3357.2195 3523.4917 44.5562 55.4585

MIN -100.6372 '2592.0867 '2912.7510 -8.4m '3357.2195 '3523.4917 -44.5562 '55.4585

13 JIIAX 100.6372 2485.6316 2810.~'68 11. 7167 ~14.r08 )560.6001 4~. 715~ 56.7071
MIN ·100.6372 ·24!5.6316 -2810. 168 ·11.7167 • 14. 708 - 560.6001 ·4 .715 '56.7071

14 JIIAX 54.7210 1475.8822 1712.5652 64.5379 24!9.4'43 2547.5088 25.6101 40.9506
MIN -54.7210 - 1475.8822 '1712.5652 '64.5379 '2489.4143 ·2547.5088 ·25.6101 -40.95G6

15 MAX 54.7210 15f·'143 1659.8911 61.2324 3658.3076 ~7.7056 24.9873 60.6993
MIN -54.7210 -157.1143 · 1659.891 1 '61.2324 -3658.3076 - 7.7056 '24.9873 -60.6993

16 M-.ll 100.6372 2831.5361 2955.3823 6.8309 4143.4644 4563.2568 45.4045 70.3263
MIN ·100.6372 '2831.5361 ·2955.3823 -6.8309 '4143.4644 '4563.2568 '45.4045 '70.3263

17 II-.X 100.6372 2958.6729 3044.9814 11.'954 3712.0806 4171.3613 47.04n 64 .0930
MIN ·100.6372 -2958.6729 · 3044.9814 ·11.1954 '3712.0806 -4171.3613 -47.04n '64 .0930

18 M-.X 100.6372 2948.5574 3045.1'47 7.5608 3167.0669 3573.6826 46.9715 54.8028
MIN '100.6372 '2948.5574 '3045.1147 '7.5608 -3167.0669 -35f3.6826 '46.9715 '54.8028

'9 MAX '00.6372 2938.4163 3055.9487 8.8492 3190.8586 ~359.6392 47.1733 52.7435
MIN -100.6372 -29l!!.4163 '3055.9487 '8.8492 -3190.8586 - 359.6392 '47.1733 '52.7435

20 MAX 100.6372 2863.4688 2933. 2m 5.5210 3257.9724 3405.5166 45.3684 5£ .1747
MIN ·100.6372 ·2U3.4688 ·2933.2m '5.5210 -3257.9724 ·3405.5166 -45.3684 ·5~. 1747

21 MAX 54.7210 ~572.6184 1637.3203 7!l.3139 2479.2471 2537.0242 24.9080 40.7827
MIN ·54.7210 '1572.6184 ·1637.3203 ·711.3139 -2479.(>471 '2537.0242 '24.9080 -4C. fOZ7

22 M-.X 138.6H4 2224.4556 2059.0024 155.3374 2657.9199 3102.5068 34.4930 46_8327
MIN ·138.6134 '2224.4556 -2059.0024 '155.3374 -2657.9199 -3102.5068 -34.4930 -46.8327

Z3 I'IAX 54.7210 3333.114<1 3~7.3367 104.5696 1980.4563 ~175.0886 54.3174 33.6480
MIN '54.7210 -3333.1148 -3 7.3~67 - 104 .5696 '1980.4563 · 175.0886 -54.3174 '33.6480

24 MA~ 54.7210 3346.2520 3340.8328 98.5339 1872.6831 2066.4075 54.3665 32.0251
II1N -54.7210 -3~Io6.2520 ·3340.8~28 '98.5339 -1872.6831 · 2066.4075 '54.3665 -32.0251

25 I'IAX 54.1210 33106.0544 3342.57'25 &8.9832 lm·43BO 1901.7894 54.3790 29.5710
MIN '54.7210 ·~346.0544 '3342.5125 -&8.9812 -1 .4380 ·1907.7894 ·54.3790 '29.5710

26 MAX 54.7210 3353.2441 3342.4570 82.2348 1609.1064 1757.4105 54.4366 27.1978
MIN -54.7210 '3353.21041 '3342.4570 -82.2348 -1609.106i0 '1757.4'05 -54.4366 '27.1978

27 ..-.X 54.7210 3420.026\ 3476.1660 75.8605 1562.3010 1644.5121
-~~:~~

26_0717
MIN ·54.1210 ·3420.0261 ·3476.1660 -75.8605 '1562.3010 '1644.5121 '26.0717

28 M-.X 136.6134 2312.1810 2179.9229 127.5383 1963.2011 1936.6123 l6.5212 31.7059
MIll ·138.6134 -2312.1870 '2179.9229 -127.5383 '1963.2017 -'936.6123 -36.5212 -3'.1059

BEAM fORCES

BAY LOAD TORS MOMEIiT 1 ~ENT J ~ENl
1 1 II-'~ 166.5486 3649.8232 3244,7091

\ MIN '166.5486 -3649.8232 -32104.7097

2 1 MAX 45.4031 3261.2'166 3247. 7800'0
1 MIN '45.4031 ·3261.2966 -3247.7800'0

3 1 MAX 47.7214 3320.8445 3441.6245
I Mill '47.1214 ·3320.8445 -3441.6245

4 1 ..-.X n·7649 ~170.8479 ~300.4Q90
1 MIN - .7649 · 170.8479 • 300.4990

5 1 ..-.x 21.5370 2445.3176 2441.2529
1 MIN '21.5370 '2445.3176 -01447.2529

6 1 ..-.x 23.1800 2262.1856 2340.OS31
1 MIN '23.1800 '20162.7856 2340.9531

7 1 MAX 53.8517 4852.6313 3895.6548
1 MIll -53.8517 -4852.6313 '3895.6548

8 1 ..-.lC 6~.9947 4069.4414 4118.p54
1 MIN ·6 .9947 ·4069.4414 -4118. 354

9 1 W,X 55.7558 3717.4795 3rn.6230
1 MIN '55.7558 '3717.4795 ·3rn.6230

10 I w,x .ti:mg 349J.4~8 .n~J8%~1 MIN '349.4 8

11 1 IWC 57.0619 3846.5464 3583.3606
1 MIN '57.0619 •3846.5464 '3583.3606

12 1 MAX t·!973 .~~:tt 3~H5441 MIN - • 973 ·3 • 544

E-33



OUTPUT FOIl CASE STUDY '2

13 MAX 69.0806 !"9.~715 ~07.m7
Mill -69.0806 - 119. 715 - 07.m1

14 MAX 102.6446 3125.0261 3028.0205
11111 '102.6446 -3125.0261 -3028.0205

15 MAX 41.~, -ngg:~i .IHtlli811111 -41. 1

16 MAX 29.9255 3232.2215 3278.4216
Mill -29.9255 -3232.2215 -3278.4216

17 MAX
-~~J~88 -JUt1m n~. 1981Mill - .1987

18 MAX 31.5987 f69.3162 2784.1109
Mill ·31.5967 - 769.3162 -2784.7109

19 MAX 92.68~ ·=:tJH 3'6,.~'92
Mill -92.68 -3161. 192

20 MAX 58.1~ 3648.8OZ2 3652.6992
Mill -58.1~ -3648.8022 -3652.6992

21 MAX 5°'l~3 4~ti·7744 4765.7378
MIll ,50. 3 -47 .7744 -4765.7378

22 MAX 51.1692 4388.4678 4432.8359
lUll -51.1692 -4388.4678 -4432.8359

23 MAX 39.51f 3411.8794 3414.2993
NIIl -39.51 2 -3411.8794 ·3414.2993

24 MAX 45.8597 3819.8513 3846.7356
11111 -45.8597 -3819.8513 -3846.7356

25 MAX 45.0308 3520.7014 ~44.6~4
"Ill -45.0308 -3520.7014 -3 44.6 4

26 MAX 55.7:331 Z399.819~ 2403.1897
11111 55.7331 '2399.8193 '2403.1897

21 MAX 10~.7874 Jg71."63 ~71"~f"III - 0 .7874 - 071.4163 - 71.1 67

28 W 36.1796 3247.0356 3228.5229
11111 -36.1796 -3241.0356 ·32Z8.5Z29

29 MAX 35.4761 3191.7651 3194.4788
Mill -35.4761 -3191.7651 -3194.4788

30 MAX 48.4022 3229.8848 3227.~ST1
Mill -48.4022 -3229.8848 ,3227. 371

31 MAX r· 9324 1215.9170 J257.00Z0
MIll • 7.9324 - 2 5.9170 • 257.OOZ0

32 MAX 97.8395 291Z.nZ4 3015.0320
11111 -97.8395 -2912.nZ4 -3015.0320

33 MAX 76.5347 3867.3774 4821.9Z53
11111 -76.5347 -3867.3774 '4821.9253

34 MAX 57.n64 4119.4019 4067.4846
11111 -57.n64 -4119.4019 -4067.4846

35 MAX ~0.~20 3850.1448 !770.5745
11111 - O. 20 -3850.1448 - 770.5745

36 MAX 51.3907 3584.0693 3473.6836
Mill -51.3907 -3584.0693 -3473.6836

31 MAX ~' .4086 H'8.0417 ~176'i792MIll • 1.4086 - 18.0417 . 176. 792

38 MAX 55.31'96 3036.4026 3001.8926
11111 -55.31'96 -3036.4026 ·3001.8926

39 MAX 77.49t ~487·~ti9 Jgg!.819iMill -77.49 - 487. 9 - .819

40 MAX 166.9890 3419.1577 3044.6604
11111 -166.9890 -]419.1577 -3044.6604

41 MAX 49'i6li =.6497 =.9417MIll -49_ i> - .6497 - .9417

42 MAX 45.7714 3087.4910 3087.9590
MIll -45.7714 -3087.4910 -3087.9590

43 MAX
·~~:W; -~~:im -=:ft~:11111

44 MAX 46.3505 3113.2642 3114.8271
11111 -46.3505 -3113.2642 -3114.8271

45 MAX
·~:BlI 1'H-~49 -n~:Utt11111 • 1 • 49
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MEMBER FORCES FaNE 10 F lANE I L OCAT flAllE TYPE I

LEVEL 110 6 LEVEL ID
COLlJIIl.: FORCES

0 LINE LOAD TORSIONAL MAJOR AXIS AXIAL II 1NOR MIS MAJOR IUIiOIl
I04ENT TOP IO'EIIT BOT "OI'lENT FORCE TOP !OlENT BOT IICJIENT SHEAR SHEAR

!lAX 116.1\03 1601.0854 1690.8662 10~. '~11 ~"Z'7.'719'7 ~~64.2852 26.7638 ~5.9&451I11l -116.1103 -1601.0854 -1690.8662 -10 .1 1I - 427.7197 - 64.2852 -26.7638 - 5.9845

2 MAX 53.1329 3054.6401 3043.1233 71.5000 1'734 .4032 'ID' 1321 49.5753 28.5603
IIIIl ·53.1329 -3054.6401 '3043.1233 '71.5000 ·1'734.4032 ·1 .1321 '49.5753 -28.5603

3 MAX ~3.1329 loa3.737l1 ~090.6213 ~.4920 1645.9J04 1652.4099 50.1980
-~~J~~"Ill . 3.7329 • oal.7378 • 090.6213 - .4920 -1645.9 04 -1652.4099 ·50.1980

4 !lAX 53.7329 252'7.3533 Z509.W93 59.8046 14'7'9.6669 1493.0300 40.9525 24.1683
IIIN -53.7329 -2527.3533 '2509.8093 -59.8046 ·14'7'9.6669 -1493.0300 '40.9525 -24.1683

5 MAX 98.8198 ~99.8604 21n.~266 5'7.4941 ~010.~T28 '695.~931 38.8381 30.1282
MIll ·98.8198 • 599.8604 '2171. 266 ·57.4941 · 010. 728 -1695. 931 '38.8381 '30.1282

6 MAX 98.8198 2582.8018 2156.8452 47.2548 '818.0212 1566.851>0 38.5337 27.5193
11111 -98.8198 -2582.8018 -2156.8452 -41.2548 '18111.0212 -1566.8560 -38.5331 '2'7.5193

7 MAX 136. \\03 952.9568 912.7432 84.H23 1258.!242 1128.0190 14.4883 17.6~3
IIIN -136.1\03 -952.9568 -912.7432 -84.1323 -1258. 242 -11tS.OWO -14.4883 -17.6 3

8 .....x 53.13l9 1363.5593 1431.2354 51.91'7'9 3558.2610 3626.7307 22.7626 58.4146
MIll ·!i3.7329 -1368.5593 -1431.2354 '51.9779 -355S.2610 -3626.7307 -22.7626 -58.4146

9 HAX 98.8198 ~5.487S 3220.601'9 8_5447 4903.3267 4589.31»1 55.9845 77_\763
MIll ·98.81'?~ - ~ .~875 -322~.6Cn -8.5447 ·4903.3267 -4589.3667 -55.9&45 '77.1763

10 .....1( 98.8198 ~1".32SY 311J4.m8 11.7274 56~1.9>3> 5671.5809 49.7651 58.7188
MIN -98.8198 -5016.3289 -3104.777'8 ·8.7274 -~51.933~ -3671.3809 '49.7651 '58.7188

" .....X 98'i '98 3750.3£>71 U28.8149 9.5509 =. '7'932 nos. 1606 57.5539 57.8370
MIN -98. 198 '3750.3071 - 28.8149 -9.5509 - .'7'952 - 05.1606 -57.5539 -57.8370

12 MAX 98.8198 ~38.S159 5076.2603 6.0021 3972.898' 3549.4946 52.9657 61. 1577
"IN '98.11198 -3438.5159 -3076.2603 -6.0021 -3972.8987 ·35..9 ...946 - 52.9657 '61.1577

13 IIAX 9S.S198 3361.8464 ~.0283 9.1430 ~31.~1l6 3248.~032 51.4461 ~5.9321
MIN -98.8198 '3361.8464 - .0283 '9.1430 -. 31. ~ ,3248. 032 -51.4461 . 5.9321

II, .....X 53.73U 1378.~676 1434.8198 Y105~ ~'06.7639 2057.0652 22.8707 33.6731
IIIN -53.7329 -1378.2676 -1434.81Q8 -38 05'}!: • 106.7639 '2057.0652 '22.8707 '33.6731

15 .....X 53.7329 1340.54'7'9 1400.7814 36.9241 ~536.85311 3605 4761 22.2873 58.0678
MIN -53.7329 -1340.5479 -1400.7874 -36.9241 • 556.8538 -3605.4761 '22.2873 ·58.067l1

16 MAX 98.8198 3536.3181 3143.0825 7.0522 49'4.5313 4585.3252 ,4.3041 77.2345
MIll -98.8198 ·:!I536.3181 '3143.0825 -7.0522 -4?'4.53lJ ·4~85.3252 -54.3041 -71.2345

U MAX 98.8198 3574.1604 32211_5188 6.0823 45~5.l)4~ 4064.7383 55.3049 ~9.~94
MIN ·98.8198 '3574.1804 -3228.5188 ·6.0!23 -451.~.04'l8 '4064.7383 -';5.3),:,9 -/>9. 94

18 MAX 98.t198 3592.3626 32211.J447 8.4617 3814.9512 3l98.6ao 55.45), 57.6340
MIN ·98.8198 ·3592.1826 -32211.3447 -8.4617 -5814.9512 -3298.6230 '55.4531 -57.8340

19 MAX 98.8198 3605.355~ J243.4644 6.1538 3833.3~Ol. 3J9~.2"8 55.6814 58.7445
MIN ·?8.1l1911 -3605.355 · 243.4644 '6.1538 -3833.3506 -339 .?14S ·55.be14 -58.7445

20 MAl( 98.8198 3497.3362 3112.1714 6.1873 3509.0515 ;;107.0327 53.7358 53.7893
MIN -98.8198 -3497.3362 '3112.1714 '6.1873 '3509.0515 -3107.0327 '53.7358 -53.7893

21 .....X 53.1329 1313.0981 1373.1206 49.5349 2096·f6-'· 2051.74:>1 ~' .8392 ·~H~~MIN '53.1329 -1313.0981 '1373.1206 -49.5~9 ,2096. 764 ·2051.7451 • 1.11392

22 MAX 136.1103 1804.9907 1542.0:332 107.6692 24i2.7031 253!l.()479 '4.27l~ 35.5441
MIN '136.1103 '1804.9907 -1542.0332 -107.6692 '2412.7031 -2538.0479 -24.2723 -35.5441

23 .....11 53'ill; g".1306 2~.:59!l1 68.0496 'H,·6913 1840.61>21 4S'WII 28.4tB51
MIll -53. - 11.1306 -280 .3901 -68.0496 ·1 3.6973 -I840.~1 -45. 8 -28.4a51

24 MAX 51.7329 27l17.91119 271l6.6995 65.4426 1621.7537 1666.5396 45.3221 26.4264
MIN -53.7329 -2787.9189 '2786.6995 '65.4426 -'621. ]')37 ·1666.5396 -45.3221 -26.4264

25 MAX 5J-13~ ~7lI1. 7lI1i ~7llO.0264 ~7 .9751 1486. 35!!5 1502.4565 4n'80 -~tmzMIN -5 .73 - 781.781 • 780.0264 • 7.975 -1486.3585 -1502.45~5 '4 • lao
26 MAX 53.7329 2'7'90.1533 2190.79!>9 51.6837 rH9.6554 1567.3357 45.3736 22.0081

IIIN ·53.7329 -2'7'90.1533 -2790.'7'959 ·51.6lll1 - 1339.6554 -1167.3357 '45.3736 ,22.<10111

27 fW(
-n:H~ f6pm ~RZ·5635 411.9119 1206.0896 'N·5237 44.= 19.=79IIIIN • 76 .76 - .5615 -48.91 9 -1206.0896 -, 4 .5237 -44. ,19. '7'9

28 MAX 156. I 103 1864.0796 1474.9673 84.3440 1267.5386 1142.3359 23.3752 11.8055
IIIIN • '36.1103 '1864.0796 -1474.9673 -84.3440 ·1267.5381l ·1142.33~9 -23.3752 -17.8055

lUll FORCES

BAY LOAD TOll' ~Ill ~MOMENT ! MClIIENT1 I MAX 6 .4 1 .7158 224.8442
1 MIll '167.4233 '3668.7158 -~224.8442
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OUTPUT fOR CASE Sl\~Y .2

:2 MAX 53.0356 3243.7249 3242.0200
MIN -53.0356 -3243.7249 '3242.0200

3 MAl( 37.5367 3307.8'059 t '2 .9529
Mill '37.5367 '3307.8459 • 12.9529

4 MAll 16.4488 2046.299B 2072.3601
'UN - 16.4488 -2046.2998 -2072.3601

5 MAX 18.4794 ~09lS417 ~094.6143
Mill • 18.4794 • 09 .5417 • 094.6143

6 MAl( 20.6383 2021.9642 2218.8364
MIN -20.6383 -2021.9642 -2218.8364

7 MAl( 55.1OS1 5162.0044 4088.0618
MIN -55.1OS1 ·5162.0044 '4088.0618

8 MAX 39.6391 4021.0686 3726.1577
MIll -39.6391 -4021.0686 -3726.1577

9 MAll 50.~387 3743.3569 3755.0471
MIN -50. 387 '3743.3569 -3755.0471

10 MAX 57.1516 3197.4094 3037.7563
MIN '57.1516 '3197.4094 -3037.7583

11 MAX 5J.3982 3253,10309 2937.0701
Mill -5 .3982 -3253.4309 -2937.0701

12 MAX 52.3736 3046.1460 2748.4697
NIN -52.3736 -3046.1460 -2748.4697

13 MAll 73.3911 ~.5129 2370.7012
MIN -73.3911 - .5129 -2370.7012

1:' MAll 'ii.Su~ 2YS2.S0l) 2626.686C
MIN -50.5004 -M2.5615 -2626.6660

15 MAX l4.2742 2934. 581S 3101.3643
MIN -34.2742 '2934.5815 -3101.3643

16 MAl( 73.1989 3106.3857 2931. 7249
MIN -73.1989 -3106.3857 -2931.7249

17 MAl( 44.4551 2776.3274 2826.9937
MIN -44.4S51 '2776.3274 ·2826.9937

18 MAl( 24.6782 2362.6890 2366.7822
MIN -24.6782 -2362.6890 -2366.7822

19 MAl( 50.1613 2731.1460 3006.0129
MIN -50.1613 -2731.1460 ·3006.0129

20 MAl( 57.5449 3828.2666 3835.7200
MIN -57.5449 '3828.2666 -3835.7200

21 MAll 44.4723 4049.9121 4045·tmIIIN -44.4123 -4049.9121 -4045.

22 MAl( 61.8113 4113.0620 3834.4541
MIN -61.8113 '4113.0620 -3834.4541

23 1 MAX i8.85~0 ~794.0532 ~791.6m
I IIIN • .85 0 - 794.0532 · 791.6m

24 1 MAli 37.1659 3139.3110 3157.4993
1 MIN -37.1659 -3139.3110 -3157.4993

25 1 MAX 36.1576 ~867.~O07 ~882.~5881 IIIN -36.1576 - 867. 007 - 882. 588
26 1 MAX 49.5911 2277.7922 2280,11039

1 Mill -49.5911 -22n.7922 -228C.1039

U 1 MAli 49.~664 2925.9~41 ~620.~1 MIN -49. 664 -2925.941 · 620. 686

28 1 MAll l4.9963 2724.3162 2726.321C
1 MIN '34.9963 '2724.3162 '2726.3220

Z9 1 MAl( ~O.8379 2(,96.6262 2691.4683
1 MIN • 0.837'9 -2696.6262 '2691.4683

30 1 MAX 40.6791 27ZS.0894 2723.6702, MIll -40.67'91 -2725.0894 -2723.6702

3' 1 MAl( ~.8667 ~721.9751 ~m·98071 Mill - .11667 - 721.9751 • 73 .9807

3Z , MAl( 55.8537 2561.5835 2865.3689
1 Mill -53.5537 •2S61. 5835 -2865.3689

33 , MAl( ·t:uu -18UJ= ~,~. "671 MIN - 1 .1167

34 , MAl( 35.8223 3705.8040 4007.9280
I MIN -35.8223 -3705.8040 -4007.9280
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lllTPUl FOR C'SE STlXlY '2

35 W 31.3683 3265.171~ 3559.9~63
MIN '31.3683 -3265.171~ '3559.9463

36 MAX 36.9058 3019.7029 3181. 2534
"IN '36.9058 '3019.7029 ·3181.2534

31 MAX 34.9183 27'53.1114 2960.0344
MIN . 34.9183 '2753.1714 -2960.0344

38 MAX 33.6543 2595.5034 280J.ml
MIN ·33.65~3 '1'595.5034 -280 .2231

39 MAX 63.9696 2360.2395 2981.2258
Mill '63.9696 '2360.2395 ·2981.2258

40 IW( 161.5380 3461.0923 3048.4741
MIN 161.5380 ·3461.0923 ·3048.4741

41 MAX 46.0320 3003.7786 3009 .3901
"IN -46.0320 '3003.7786 -3009_39Cl

42 MA~ 45.4346 300J.2H9 3004.3984
Ml~ '45.4346 ·3003.29~ ·3004.3984

43 MA~ 43.6499 3002.2302 3001.0981
Ml~ '43.6499 -3002.2302 ·3001.09S1

44 MAX 44.0021 3018.1321 3020.3513
Ml~ -44.0021 -301S.1321 ·3020.3513

4~ MAX 64.9799 2922.4973 3329_2334
MIN -64.9799 '2922.4973 ·3329.2334

MEMBER FORCES ..... FRAME lO F RAilE 1 L 0C.l ,T FRAME TYPE I

LEVEL NO 7 LEVEL I;
COlUM~ FORCES

0 LIME LOAO TORSlOIlAL MAJOR AXI '.i A.lAl IIIIlOll ~{~ !VoJOR MINOR
MOIIEIlT TOP HOMEIlT 80' "'OII~~T FORCE TOP "aMEIlT 80T MOMENT SHEAR SHEAR

1 MI.. 129.6341 f16.l295 '740.1348 54.5745 y- 7734 2921.3154 36.2306 53.7976
I MIll ·129.6341 · 716.2295 -1740.1348 '54.5745 '36 m4 -2921.3154 '36.2306 '53.7976

2 MAX 51.1763 H04.2529 2976.2690 35.4478 2aSO.0493 1947.1106 51.0612 32.7411
"'IN ·51. 1763 -H04.2529 '2976.2690 '35.4478 '2080.0493 · 1941.1106 -51.0612 '32.7411

3 IW( 51 1763 3268.69'6 2961.5828 40.4407 2101.9641 19Z6.77/>1 50./>527 32.~40
IIIN '51. 1763 -3268.6956 ·2961.5828 '40.4407 '2'01.9641 • 19Z6.n61 -50.6527 -32. 40

4 MAX 51. 1763 ~80.6965 2559.5<,81 Z8.8608 1722.101S 1615.05~2 45.0429 27.1314
MIN '51.1763 - &0.1>965 . 2559.5681 -28.8608 ·172Z.'018 - 1615.0532 -45.0429 -27.1314

5 MAX 29.7790 '739.1404 1316.4875 27.2944 1274.0967 1064.3397 24.8425 18.8121
MIll -29.77'90 ., 739. '404 -1316.4875 '27.2944 "274.0967 '1064.3397 '24.8425 ·18.8121

6 MAY 29.7790 1:"09.3755 1296.3093 20.0317 1208.0992 994 .5546 24.45Z7 17.9071
MIN -29.7790 -1709.3755 -1298.3093 '20.0317 "208.0992 '994.5546 -24.4527 • 11.9lJ77

7 IW( 129.6341 Z209.4971 1149.7529 47.6493 2232.7007 1793.6924 27.3110 32.7349
MIN - 129.6~41 -2209.4971 "'49.7529 -47.6493 '2232.7007 '1793.6924 ·27.3110 '32.7349

8 MAX 51.1763 1681.Cl847 1305.3472 22.2234 3868.5972 3835.6570 24.2799 62.6362
IIIN -51. 1763 · 1681.0847 ·1305.3472 ·22.Z234 ·3868.5Y72 -3835.6570 '<4.2799 -62.6362

9 IIAX 29.7790 1828.1212 1538.6331 6.9409 2704.4.. 95 2~75.2859 27.3720 41.2987
"'IN '29.7790 -1828. '212 -1538.6331 '6.9409 -2704.4495 ·2375.2859 '27.3720 '41.2987

10 MAX 94.1180 3'68.3406 2789.9312 9.1043 4'48.6450 3993.0ll:l1 48.4412 M.1929
MIN ·94.11eo '3168.3406 ·2789.931Z ·9.1043 -4148.6450 '3993.0801 -48.4412 ·M.1929

"
MAX 29.77'90 1828.1395 1547.5222 1..5596 2050.7105 1804.6908 27.4444 ~1 .345~MIll '29.77'90 -1828.1395 ·1547 .5222 '6.5596 '2050.7105 · 1804. 69O!! '27.4444 . 1.345

12 HAX 29.7790 1658.2568 1398.1636 4.4~61 1958.3862 1715.5333 24.6490 29.8Z81
MIN -29.77'90 • 1658.Z568 -1398.1636 '4."161 ·1958.3862 '1715.5333 '24.8490 '29.8281

13 MAX 29.T790 1682.002' 1405. '217 4.6406 1895.3668 1664.0703 25.09116 28.9mIIIN -29.7790 '1682.0021 - 1405 .1Z17 ·4.6406 -1895.3668 -'664.0703 '25.09116 '28.9

14 MAX 51. 1763 1706 8052 1326.7227 15.5406 2293.5386 2210.6851 24.6629 37.1075
MIN '51.1763 '1706.8052 '1326.7227 -15.5406 '2293.5386 '2270.6851 ·Z4.6629 '37.1075

15 !VoX 51.1763 lm.~~7' 1309.9844
.~g:m8 ~50.~'8 381~.8984 Z4·~tti ·~:H~Mill ·51.1761 ,1612. 11 ·1309.9844 • 50. 18 '38' .8984 ·Z4.

16 MAX 29.7790 1725.89114 1463.8926 5.7079 2726.9219 2391.7537 25.9333 41 6153
"'IN -29.7790 • 1725.89114 -1463.8926 '5.7079 ·2726.921i · 2391. 7'537 '25.9333 '41.6153

17 MAX 29.7790 1678.8038 '436.0592 ~.6143 ~45~.5820 ~'116.4m ~.3241 )7.1160MIN '29.7790 -1678.8038 ·1436.059Z ••6143 • 45 .5820 · 186.4&29 • .3241 • 7,7160

16 IVoX 29.77'90 1708.6503 '458.0801 6.3533 2072.3992 1619.3157 25.7458 31.6399
"'IN '29.7190 -1708.65(;3 ·1458.0801 '6.3533 ·2072.3992 '1819.3157 '25.7458 -31.6399

19 MAX 29.77'90 1705.4485 1457.9406 4.enD 1962.9341 lM.9808 25.7186 29.7380
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OOTPUT fOR CASE STLIlY .2

IIIIN -29.7790 -1705.4485 -1457.9406 '4.11730 '1962.9341 - I 705 . 98Ol1 -25.71116 -29. T3lIO

20 IWl 29.7790 1701.7664 144P~ 4.6024 1901.4~ 16~~.1m 2~.~716 28.11911
IIIIN -29.7790 -1701.7664 -144 .5 -4.6024 -1901.4 ·16 .1116 ·2 • 716 '211.11911

2: IWl 51.1763 1647.7100 1284.0342 21.6214 22119.91110 2265.11186 23.11354 37.0390
IIIIN -51.1763 ·1647.7100 -1284.0342 -21.6214 •22119.9810 ·2265.11186 -23.11354 '37.0390

2Z IWl ,~.634' 2562.0664 1709.7153 ~7.~'9 3674.~ 2896.006lI t·6146 5i·419iIIIIN ·1 .6341 ·2562.0664 -1709.7153 • 7. 19 -3674. • 2£96. 006lI - .6146 -5 .419

23 IIIAX 51.1763 3106.5~1 21117.1758 31. 7244 2063.8567 1934.4285 411.1603 32.5064
IIIIN -51.1763 -3106.5~1 -2817.1758 -31. 7244 '2063.8567 '1934.4285 -411.1603 '32.5064

24 IIIAX ~U163 i069.70~ ~7&4.4001 ·U:= 1906.1597 'm·4~ 47.~944 29.9971
IIIIN - 1. 1763 . 069.70 • 7&4.4001 -1906.1597 ·1 .4 -47. 944 '29.9971

25 !lAX 51.1763 3078.0603 27116.1860 28.6660 1703.4673 1605.26l16 47.6769 26.9003
MIN -51. 1763 '3078.0603 -27116.1860 '28.6660 '1703.4673 '1605_26l16 -47.6769 -26.9003

26 IIIAX 51. 1763 3079.9417 f89.87G4 ~4.6652 1535.29811 141l.951~ 47.7221 23.8459
MIN -51.1763 -3079.9417 - 789.8704 - 4.6652 • 1535.2988 ·1413.951 -47.7221 '23.8459

27 MAX 51.1763 3036.7490 2761.8169 23.1676 1442.8929 1333.9492 47.1429 22.5760
MIN -51.1763 -3036.7490 -2761.8169 -23.7676 '1442.8929 '1333.9492 -47.1429 '22.5760

28 KAX 129.6341 2436.2769 1621.6665 44.9146 2<'30.6797 1799.535~ 32.9912 32.7659
NIN -129.6341 -2436.2769 '1621.6665 '44.9146 -2230.67'97 -1799.535 -32.9912 '32.7659

SEA!'! FORCES

BAY LOAD TORS IO'IE NT I III<J4ENT J IIIOMENT
I I MX 133.3639 2699.8481 23l16.5623

I NIN -133.3639 -2699.8481 -23l16.5623

I IIIAX 66.8357 2572.422v 2584.1072
I NIN '66.11357 -2572.4229 -2584.1072

3 1 KAX 27.5547 2591 .t5~ ~623.29116
I NIM -27.5547 -2591. 5 • 623.2986

4 I KAX 42.6373 1988.9243 1729.5084
1 NIN -42.6373 -1988.9243 -1729.5084

KAX 19.1>066 14'58.9984 1474.6842
MIN -19.1>066 -1458.9984 ·1474.6842

6 MAX 47.7399 1586.4567 2082.5042
MIN '47.7399 '1586.4567 -2082.5042

7 MAX 35.4737 40'56.2842 i303 •4!>58Mill -35.4737 -4056.2l1to2 - 303.4558

1\ MAX 83.7')37 3093 3101 2442.737'5
IIIN -83.7537 '3093.3101 - 2442 •73 7'5

9 MAX 46.87'96 i'87.7'41l 3326.7688
MIN -46.8796 • 187.7148 ·3326.7688

10 MAX 9'..7059 2468.8359 2029.8429
MIN ·9'..7059 -2468.11359 -2029_&429

II MAX 26.1881l 1985.4076 1674.4193
MIN -26.1888 ·1985.4076 -1674.4193

12 MAX 22.7621 192<'.9381 1597.7458
MIN -2z' 7621 '1922.9381 ·1597.7458

13 MAX ~.9651 2356.66n 1911.1116
MIN -~.9651 •2356.66n ·1911. 1116

" MAX 49.0467 1816.9645 1367.9~2
IIIIN ·49.0467 ·1816.9645 -1367.9J82

15 MAX 93.7209 1701.0(159 ~05~.~9MIN -93.7209 -1701.00S'} - 05. 9

16 MAX 107.4249 '-(;69.8511 1718.8448
MIN "07.4249 -206~·.:l511 -17111.8448

17 MAX ~0.8945 1399 6082 1469.6136
MIN • 0.8945 - 13~'9 .6082 -1469.6136

18 MAX 13.9466 1257.0272 1244.9022
MIN '13.9466 -IZ57.0272 -1244.9022

19 IllAX 18.8858 14116.1765 18~.~MIN -18.8858 -14l16.1765 -18 •

20 MAX ~.3963 3340.6702 3345.7466
MIN -38.3963 -3340.6702 ·3345.7466

21 MAX t·0985 ~404·n20 H90·7283IIIIN - .0985 - 404. 20 - 90.7283

22 MAJl 76.3501 24&3.0703 2052.1751
Mill -76.3501 '24&3.0703 '2052.7751

23 MAX 16.7558 1609.599S 1599.9764
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aJ1PUT fOll CASE STUDY .2

MIll -16.7558 -1609.5995 -1599.9764

24 MAX ~,.0m 1681.0651 1~.276~MIll - 1.0474 •1681.0651 .\ .276

25 MAX 22.6210 1685.2341 16n.5522
"Ill -22.6210 '1685.2341 • 16n.5522

26 MAX t·0108 19~.62M 19~P485
"IN • .0108 -19 .62 '19 .2485

27 MAX 5p138 \840.4578 1436.3422
MIN -5 .5138 -\840.4578 '1436.3422

28 MAX 10.6584 14Z~.7849 1449.0029
MIll '10.6584 ·142 .7849 '1449.0029

29 MAX 9.6826 1432.8503 1418.7445
"Iii -9.6826 ·1432.8503 • II, 18. 7445

30 MAX ~0.8188 1445.4209 1447.6861
Mlli - 0.8188 ·1445.4209 '1441.6861

31 "All 15.7170 1437.8636 1434.5988
Mlli -15.1170 -1437.8636 '1434.5988

32 MAli 21.1570 1392.3535 H89.9O'5
Mlli ·21.1570 -1392.3535 -1789.9015

33 MAX 36.4607 ::;~52.1411 4001.5835
MIll -36.4601 '3252.'411 -4001.5635

310 MAX ti· 0149 2410.2517 3081.4285
Mlli - .0149 -2410.0!517 3081.4285

35 MAX 59.b89O 2208.0076 2m.61n
MIN -59.6890 -2208.0076 -2m.61n

36 IIAX 61.5321 1988.44H 2451.2256
M1N -61.53.27 - 1988.44 '2451.2256

37 MAl( 59.4112 1693.0034 2146.2380
11111 -59.4112 -1693.0084 -2146.23&0

38 MAll 3. 2699 1617.3054 ~084.9272
Mlli - .2699 '1617.3054 • 084.9272

39 MAX 38.1092 1900.2225 2346.2253
"Iii -38.1092 '1900.2225 -2346.2253

40 MAl( 1~1.9219 2603.9749 2108.4385
MIN -I 1.9219 -2603.9749 '2308.4385

41 lUll! 43.8291 2404.9746 24'3.1892
MIN -43.8291 -2404.9746 -2413.1892

42 MAX ~7.mo 2409.5886 2406.4739
"IN • 7.4370 -2409.5886 -2406.4739

43 MAX ~7. 1202 2400.6765 2400.7031
"Iii - 7.1202 -2400.6765 -2400.7031

44 MAX 37.3921 2426.7361 2438.6687
"Iii -37.3921 ·2426.7361 -2438.60687

45 "All 49.5903 2215.9927 2514.5232
"IN -49.5903 ·2215.9921 -2514.5232

MEMBER fORCES fRAME 10 f RAME 1 L OCAT fRAME HPE ,
LEVeL NO 8 LEVEl ID

CDll-"N fOllCES

0 LINE LOAD lORSJOIIAl MAJOR AXIS AXI"l MIIIOll AXIS MAJCIl MIIiOR
IiIOMEIIT lOP IOlE1l1 801 IiIOMEN1 fOllCE TOP IOIENT BOT MCJl£NT SHfAR SHEAR, MAll -fq:~

929.7590 487.1994 17.~83 2161.1245 1167.8690 -um -~:~1 "IN '929.7590 '487.1994 -17. 63 '2161.1245 -1167.8690

2 I MAll 35_4258 1936.4495 '432.0862 10.0954 1000.~n 806.9303 26.9541 14.5785, MIN -35.4258 -1936.4495 -143Z.0a6Z '10.0954 -1096. 77 '806.9303 '26.9541 ·~4.5785

3 1 MAX ~~.4~58 -~lat= '5~.043~ 1°'i1H 1n~.~932 857.~949 ·~:ti~ ,~. 7673, MIll - .4 58 '15 .043 -'0. 1 -1" . 932 -857. 949 '1 "'~73

4 1 MAX 35.42511 2085.1770 1416.0121 7.5063 864.2968 678.0115 27.9716 11.637'>'
1 MIN -35.42511 -2085.1770 -1416.0127 -7.5063 '864.2968 -678.0115 -27.9116 ." .6379

5 , MAX ro· 614O 1471.4m 'm'i'97 1.1160 -m:s= ~70.6970 U·g147
·l8:~~1, MIll • 0.6140 -1471.4 ., • 197 •. 1160 - 70.6970 - . 147

6 1 MAX 20.6140 1381.4OS5 1167.5594 4.9681 689.9543 ~29.3088 20.7240 9.91"7
I MIll '20.6140 -1381.4955 -1167.5594 -4.9681 -689.9543 - 29.30lll5 '20.7240 '9.9127

7 , MAX 89.~ "49.6194 411.~644 16.02&9 '~7'i~0 617'W9 9.~191 10.m~1 14111 -89. -1149.6194 -411. 644 "6.0289 -, 7. 0 -617. 9 ,9. 1" -10.m
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ooTPI)T FOIl CASE STillY .2

8 MAX 35.4258 599.1083 322.9354 8. 165~ 2921.4209 2363.7925 5.9041
.~U~;~Mill '35.4258 '599.1083 '322.9354 '8.165 -2921.4209 ·2363.7925 '5.9041

9 MAX 20.6140 1082.8497 1008.8514 2.0843 1878.9966 1743.9757 :-.0057 29.4551
"IN '20.6140 -1082.8497 -1008.8514 '2.0843 -1878.9966 ·1743.9757 '17.0057 -29.4551

10 MAX 65.1514 1508.5974 763.4995 1.1259 2413.8521 1552.2207 17.9911 !0.6W"IN -65.1514 -1503.5974 '763.4995 -I. 7259 -2413.8521 - 1552.2207 -17.9911 - 0.6 7

11 MAX 20.6140 1121.9293 1025.2610 2.3532 1478.9301 1313.4380 17.456ll 22.7022
"IN -20.6140 -1121.9293 -1025.2610 '2.3532 -1478.9301 -1313.4380 . 17.456ll -22.7022

12 MAX 20.6140 1082.6305 915.1426 1.8089 1327.4314 1206.8198 16.24~' 20·6OF
"III -20.6140 • 1082. 6305 '915.1426 '1.8089 -1327.4314 -1206.8198 '16.24 1 -20.60 7

13 MAX 20.6140 1039.8743 911.8909 1.7044 1274.8926 "70.6517 15.8680 19.8825
"IN '20.6140 '1039.8743 '911.8909 '1.7044 '1274.8926 -1170.6517 · 15.8680 ·19.8825

14 MAX 35.4258 605.6146 339.1918 4.6402 1669.4769 1341.6371 6.3397 24.4806
"IN -35.4258 '605.6146 ·339.1918 -4.6402 -16l>9.4769 -1341.6371 -6.3397 ·24.4806

IS ""X 35.4258 609.0793 345.1502 7.2839 2894.1399 2}41.4915 6.9bllll 42.5661
"IN -35.4258 -609.0793 -345.1502 -7.2839 -2894.13~ -2341.4915 -6.9bllll -42.5661

16 ""X 20.6140 1019.7601 928.1563 1.9917 1892.1064 1764 .6272 15.8367 29.7296
MIN -20.6140 -1019. 7601 '928.1563 '1.9917 '1892.1064 -1764.6272 · 15.8367 '29.7296

17 MAX 20.6140 1034.8856 904.3895 2.7644 1761.0823 1595.8723 15.7665 27.2923
MIN -20.6140 ·1034.8856 '904.3895 '2.7644 -1761.0823 -1595.8723 '15.7665 ·27. Z923

18 M"X 20.6140 1046.0375 928.3337 2.2827 1489.6333 1332.9352 16.0518 22.94n
"IN '20.6140 '1046.0375 -928.3337 -2.2827 -1489.6333 -1332.9352 '16.0518 -22.94n

19 M-'X 20.6140 1063.6202 934.7557 1.8809 1322.1233 1217.1804 16.2469 20.6447
"IN -20.6140 '1063.6202 -934.7557 -1.8809 -1322.1233 - 1217.1804 '16.2469 -20.6447

20 ""X 20.6140 999.1075 903.8638 1.5023 1267.2117 1179.1057 15.4713 19.8887
MIN -20.6140 -999.1075 -903.8638 -1. 5023 -1267.2117 -1179.1057 -15.4713 - 19.8887

21 MAX 35.4258 586.9789 331. 1080 5.5078 1663.9386 1337.7148 6.5358 24.4036
"IN '35.4258 -586.9789 -331.1080 -5.5078 -1663.9386 - 1337.7148 '6.5358 -24.4036

22 M"X 89.7368 909.0540 512.5140 18.6869 2119.n~ 1137.~'55 10.4802 2<.4885
"IN '89.7368 -909.0540 -512.5140 -18.6869 -2119.n ,1137. ';5 · 10.4802 -22.4885

23 ""X 35.4258 1848.9153 1396.0402 9.8562 '086.6282 799.4589 25.8'18 '4.3804
"IN '35.4258 -'848.9153 -\396.0402 -9.8562 -1086.6282 -799.4589 -25.8118 -14.3804

24 ""X 35.4258 2088.8113 143~.8623 9.0125 969.7593 744.1896 2B.6i '5 'i· 0061
"IN -35.4258 -2088.8113 -143 .8623 '9.0125 -969.7593 -744.1896 -28_6 15 ·1 .0061

25 ""X 35.4258 2044.7202 1417.0317 7.4082 846.0729 673.6450 28.'443 11.3009
MIN -35.4258 '2044.7202 -1417.0317 -7.4082 -846.0729 '673.6450 • 28. '443 -11.3009

26 MAX 35.4258 2074.0220 1432.4172 6.5237 751.0479 593.6089 28.5076 9.9784
MIN '35.4258 -2074.0220 -1432.4172 -6.5237 -751.0479 '593.1>089 -2a5076 '9.9784

27 M"X 35.4258 ~939.7800 1393.5238 6.3102 70B.7458 505.8489 26_6099 9.1676
MIN '35.4258 -1939.7800 -1393.5238 -6.3102 . 708.7458 -505.8489 -26.6099 -9.1676

28 MAX 89.7368 1125.3469 519.66S9 14.4446 1193.3586 602.7162 12.3962 10.8251
MIN '89.7368 -1125.3469 ·519.66S9 - 14.4446 - 1193.3586 -602.7162 - 12.3962 ·10.8251

BEM FORCES

8M LOAD TORS MOMENT I MOMENT J MOMENT
I I ""X 2B. ~n2 902.3298 735.5128

1 MIN -2B.ln2 -902.3298 '735.5128

2 I MAl( 20.5866 ~263.7657 1~86.6898
I MIN -20.5866 -1263.7657 -1186.6898

3 I MAX 15.~754 1079.9634 1092.867'
I MIN -15.1754 -lO79.9634 -1092.8671

I MAX 2B.0603 1054.1366 854.0094
I Mill -28.0603 ·~054.1366 -854.0094

I ""X 18.4095 687.8702 736.7662
1 "IN -1B.4095 -687.8702 '736.7662

6 ~ MAX la.9679 704.0'69 " 19.3383
1 "IN -18.9679 -704.0169 -1119.3383

7 I MAX
-~:~~ 2108.4492 1416.1m

1 "Ill -2108.4492 -1416.1

8 MAX 12.0606 1159.7278 916.1546
Mill "2.0606 '1159.7278 -916. '546

9 MAX 32.5837 1176.9991 1149.7449
"IN '32.5837 '1176.999' '1149.7449

10 MAX 1.:3451 897.7686 682.0495
MIN ·1.3451 -897.7686 -682.0495

11 ""X 19.460' 781. 583~ -ffi:lm"IN -29.4603 -781.5B3
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CUTPUT FOR CASE STillY t2

12 I MAX
-~~:~ ~0.9717 604·m9

I MIN - 0.9717 -604. 9

1! 1 MAX J.g.3no 1170.~7 718.5148
I MIM ' .•372\> -1170. 7 -718.5148

14 I MAX 11.~,~ -~=J~ 474'874~1 MIM ·11. 1 -474. 74

15 I MAX 111_9201. 6n.6002 155.7054
I MIN -18.9204 -6n.6002 -155.7054

II. I MAX ~8.4834 745.8597 6~4.0120
I Mill . 8.4834 -745.8597 -654.0120

17 1 MAX 4.0971 538.9183 529.~17
1 MIN -4.0971 -538.9183 -529. 817

18 I MAX ~. 7786 ~9I.ti~7 6'0.~08'I MIM - .7786 - 91. 7 -610. 081

19 1 MAX 8.5003 466.8040 595.83:\9
1 MIM ·8.5003 -466.8040 -595.8339

~O 1 MAX ~4.7828 1~~.764~ 1586.~364
I MIN - 4.7828 -, .764 -1586. 364

21 1 MAX 14.5046 1080.2891 1079. I 152
1 Mill -14.5046 -1080.2891 -1079.1152

22 MAX J3.1847 1313.1357
-~~:lli~MIN - 3.1847 -m3.1J57

23 MAX 9.2220 899.6746 899.6032
Mill -9.2220 -899.6746 -899.603~

24 MAX 10.6214 784.7834 m·~n4MIN -10.6214 -784.7834 -79 • 724

25 MAX 9.8098 738.7153 746.3109
Mill -9.8098 -738.1153 -746.3109

26 MAX ro· 7514 932.41~ 934.8359
Mill - 0.1514 -932.41 -934.8359

27 MAX 10.4932 610.9067 494.5019
MIN -10.4932 '610.9067 -494.5019

28 MAX g.2721 5118.4127 515.6437
Mill ••2721 -5118.4121 -515.6437

29 1 MAl( 3.4524 545.1218 545.9642
1 Mill -3_4524 -545.1218 -545.9642

30 1 MAX ~.6154 W· 9102 556.4888
1 Mill - .6154 - 62.9102 -556.4888

31 1 MAX 3.8797 568.3186 ~9O.0662
1 Mill '3.8797 -568.3186 -590.0662

32 1 MAX 9.8070 ~.4177 sn.B8t1 Mill -9.8070 • .',n -5n.

33 1 MAX 22.8490 13n.7974 2065.0649
1 Mill -22.8490 -nn.7974 -200;.0649

34 1 MAX 9.~374 908.~ 1154.1569
1 MIM ,9. 374 ,908. -1154.1569

35 'j MAX 10.0610 159.5526 1021.8728
1 Mill '10.0610 -759.5526 -1021.8728

36 1 MAX -IJt8 670.6888 889.0862
1 MIN -670.6888 -889.0862

37 1 MAX 7.5645 610.6864 790.2698
1 lUll -7.5645 -610.6864 -700.2698

38 1 MAX g.6069 -U::~~
754.0040

1 Mill .•6069 '754.0040

39 I MAX 18.0887 771.4008 1162.4958
1 Mill -18.08&7 -771.4001 '1162.4958

40 1 MAX
-D:R~~ -;~:m: 779.~~O1 Mill -719. 0

41 1 MAX 16.4156 1181.4661 1108.8330
1 Mill -16.4156 -1181.4661 -1108.8330

42 1 MAX 17.7415 1OI7.~I= 1051.=1 Mill -17.1415 ·10 7. 1 - 1051.

43 1 MAX ZO.1869 1055.3052 1046.9182
1 Mill -20.1869 -1055.3052 -1046.9182

44 1 MAX 19.= .l8l:8m 1117.449~
I Mill -19. -1111.449
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45 IW(
MIll

17.1313
'17.1313

918.4484
'918.4484

aJTPUT FOR CASE STUOY ~

1137.41n
-1137.41n

•••••••• END OF OUTPUT ••••••••
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NATIONAL CENTER I<OR J.:ARTHQlAKE EN(;PliH:RI..G RESEARCH
LIST OF nXH!liICAI. REPORTS

The NatJOnal Centt'! lor Earthquake Engmeering ReSt'af\;h (NCEER) puohshe, le~hm~al reports on a vanety of subjects related
to earthquake eng\~eering wfIlten hy authors lundl:d through NCEER. Thesc reports Me available from both NCEER',
Pubhcations Depar,ment and the Nat">oal Technn:aJ lnformallon S"IVICt: (NTIS). Requests for report., should be directed to the
Pubhcauons Del'mmen!. National Center for Earthquak.e Engmecnng Research. State Umver>aty of New York at Buffalo. Red
Jacket Quadran,;ho. Buffalo. New York 14261. Reportscan also be requested through NTIS. 52!!'; Port Royal Road. SpringfIeld,
V,rgima 2211' J. NTIS acceSSIon num""" are shown 10 parenthesIs. If avatlahle.

NCEER·!l·/-OOOI "FITst-Yt'ar Program In Research. Edu~auon and Technology Transfer." 3/5/87, (PR88-134275)

NCEEI.-R7 -0002 "Expenmemal Evaluation of Instantaneous Opumal Algonthms for Stru~tural Control." by R.C. LIO, T.T.
Soong and A.M RelOhorn, 4/20/87, (PB88·134341)

NCEER-87-IX.103 "Experimentation Using the Earthquake Slmulauon Fanhties al Umverslly al Jluffalo." by A.M. Relnhom and
R.L. Keller. to be published.

NCEER·87-0004 "The System Characteristi~s anJ Performan~eof a Shalung Taole." hy J5. Hwang. K.C Chang and G.c. Lee.
6f1/f1.7. (PB88.1342.~9). This report IS a~illiable only throu~h NTiS (see address given above).

NCEER-87-0005 "A Finite Element Formulation for Nonlmear VI~oplasti~ Maknal Usmg a IJ Model," by O. Gyebl and G.
Dasgupta. 11/2/87, (pB88-213764)

NCEER·87·())()(' "Symholic Manipulation Program (SMP) . Algebraic Codes for Two and Three DimensIonal Fmlle Element
Formulations." hy X. Lee and G. Dasgupta. 11/9/87. (i'B8R·218522)

NCEER-87-0007 "Instantaneous Optimal Control Laws for TaU Buildings Under SeismIC Excitations." by J.N. Yang. A.
Akbarpour and P. GhaemmagharOi. 6/10/87, (PR88-1.14::n3). This report IS l'nly available through NTIS (see
address given above).

NCEER-87-0008 "IDARC: InelaSlJC Damage Analysi~ of Reinforced Connele Frame .. Shear-Willi Structures." oy Y.J. Park.
A.M. Reinhurn and S.K. Kunnath, 7120{87. (PB811-13432Sl

NCEER-87-0009 "Liquefaction Potential for New York State: A Prehmmary Report on Sites U1 Manhattan and Buffalo," by
M. Budhu, V. Vijayakumar, R.F. Giese and L Baumgras. 8/31187. (pB88·163704). 11us repon IS avaHable
only through NTIS (see address given above).

NCEER·87·0010 "Vertical and Tomonal Vibration of Foundations In Inhomo~elleousMedia," hy A.S. Veletsos and K.W.
Dotson, 6/1/87. (PB88.134291).

NCEER-87-001l "Seismic ProhabHlstic Risk. Assessment and Sei,mlC Margms StudIes for Nuclear Power Plants," hy Howard
H.M. Hwang. 6/15/87. (pB88-134267).

NCEER-87-0012 "Parametric Studies of Frequency Response of Secondary Systems Under Ground·Aro:lerallon Excitations."
by Y. Yong and Y.K, Lin. 6/10/87. (PB88·134309).

NCEER-87-0013 "Frequency Response of Secondary Systems Under Selsmic Ellcitallon," by J.A. HoLung. J. eai and Y.K. Lin,
7!31/87. (PB88-134317).

NCEER-87-0014 "Modelling Earthquake Ground Motions in SeIsmically Active Regions Using Parametr;<: Time Series
Metbods," by Ow. Ellis and A,S. Cakrnak. 8/25/87. (PB88·134283).

NCEER-87-0015 "Detection and Assessment of Seismic SlructuraJ Damage." by E. DiPasquale and A.S. Cakmak, 8/2."1/87.
(PB88-163712).
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NCEER-87-lX1I6 "I'lpehne Expernnent at Parkfield. Cahforma," by J lsenher~ and E RI~hardson. WI5/87, lPBIlX-1(3720)
ThIS report IS available only through NTIS (>ec address given aoove).

NCEER-87-(XJ17 "Ulgltal Simulation of Selsml~ Ground Molion:' by M. Shmozuka. G. lkodalls and T. Harada, KI3I/87.
(PBKII-1551'J7). This report IS avatlable only through NTIS (see address given above)

NCEER-1l7-00IX "l'ra"'lI",al Con'll.k:ratlOns for Strudural Conlrol: System UncertaInty. System Time lA:l..y lUld Trun;;allon of
Small ConlIol For;;es:' J.N. Yang and A Akbarpour. X/101Il7. (I'BXX-163nX)

NCEER-1l7-(Xl!Y "Modal AnalysIS of Nonda""ally Vamped S~u'lulal Systenh Usmg Canom;;a1 TransformalJolI." by IN
Yang. S. S..rkam and F.X. Long, 'J/'1711l7, (1'888187851).

NCEER-87-m:w "A Nonstalumary Solution m Random Vlbratllm Theory." hy J.R. Red-H"r>e and P.D Spanos, J 1/3/87,
(PRIIK-IIi.' 741i)

NCEER-1l7-0021 "Hori7llntallmpedan;;es for Radially Inhomogeneous V"""",laslI;; So,l Layers," by A.S. Veldsos and KW
o.*on. 10115/87. (PRllll·I~OIl~'J).

NCEER-1l7-00n "SeISmIC Damage As>essmenl of Remfor""d Connete Memhers." by Y.S. Chung. C. Meyer and M
Shinozuka. 101'J/87. (PB88-150867). ThIS report IS av",lable only through NTI~ (see address g,ven ..h<"·e)

NCEER-87·(XJ23 "Adive Structw-al Control in Civil Engmeenng," by T.T. Soong, 11/11/87, (PBII8· Ul77711)

NCEER-87-(x)24 "Vertical and TOrsional ImpedanlA:' for Radially Inhomogeneous Viswelastll: SOil Layers," hy KW. UoL,on
and A.S. Veletsos, 12/87, (1'8811·187786).

NCEER-87-0025 "PrOlXedmgs liom the SympoSium on S.lSmic Ha13rds. Ground MotIOns, Sod-LujucfaCllon and EngInccnng
PractlCC U1 Eastern North America." October 20-22, 1'J87. edited by K,H. Jacob. 12/87. (PR88-188115).

NCEER-R7-0026 "Report on the Whither-Narrows, Cahforr..a. Earth4uak" 01 October I. 1'187." by J
Pantelic and A. Reinhorn. 11/87. (PRIl8-11l7752), ThiS report IS aVallahle only through NTIS (see address
given above).

NCEER-87-CXl21 "Design of a Modular Program for TranSient Nonhnear AnalySiS of Large 3-0 Buildmg Structures," hI'S.
Snvaslav and J.F. Abel, 12f30/87. (PB88-187'J50).

NCEER-R7-CXl28 "Second-Year Program in Research. Education and Technology Transfer." 3/8/88. (pB88-219480).

NCEER-811-(X)()I "Workshop on SeismiC Computer Analysis and Design of Buildings With InleraCllVe GraphiCS." by W
McGuire. J.F, Abel and C.H. Conley. 1/18/88, (PB88-187760).

NCEER-88-(x)()2 "Optimal Control of Nonlinear Flexible Structures," hy J.N. Yang. F.X. Long and D Wong, 1/22/88. (PB88­
213772).

NCEER-88-0003 "Substructuring Techni4ucs in the Time Domam for Primary-Secondary Structw-al Systems." by G.D. Manulis
and G. Juhn. 2/10/88. (PB88-'113780).

NCEER-88-<XJ04 "Iterative Selsm,c Analysis of PrimarySeoondary Systems," by A. Smghal, L.D. Lutes and PD. Spanos.
2/23/88, (P888-213798).

NCEER-88-0005 "Stochastic Fmite Element Expansion for Random Media," by p.o. Spanos and R. Ghanem, 3/14/88. (PBS8­
2138(6).
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NCEER-88-tX)()f> "Comomln~ Structural Optun17al1lm and ~uuctural C,munl,' i'ly F,Y Chen~ and c.p Pantchdes. 1110illl\.
(1'888-213814)

NCEER·811-tH\7 "SelSm,c Performance Assessment of Code-DeSlgn<ld Stru"tures." hy H.H-M Hwan~, J-W, Jaw and H-J Shau.
1/20/llR. (FB8R-21~23)

NCEER-88-lJJ08 "Rehahlhty AnalysIs of e,Ide-DeSIgned Structures Under Natural Hazards.' by H.H-M Hwang. H Ushlha
and M. Shlll<lzuka.. lf2:-:J/ll'f-.. (IJR'f-.K-12947I ).

NCEER-IIR-OO<)lJ "Seismic Fraglhty Analysis of Shear Wall Structures." hy J-W Jaw and HH-M Hwang. 4(30/l!1I. (pB89­
1021\(7)

NCEER-1I8-(~J0 "Ra.", Is,·:atwn of a Mulll-Stpry BUlldin~ lInder a H'mnnnlC Ground Mot,nn - A Companm" of Performanc'"
of Vanou, System,.' hy F-G Fan.C Ahmadi and \G TadJhakhsh. 511818~. (I'B89-122238).

NCEER-88-IXlll "SeISmiC Floor Respnn'" Sp<:ctra fpr a Comomed System hy Green's Functums." hy F.M Lavelle. LA
Bergman anJ I'D Span'". 5/1/88. II'R8lJ-1(12875)

NCEER-IIl\-(XJl2 "A New S"lullon Tcehni'luc for Randomly Ex,,·lteJ Hyslerellc' Structures. 'hy G,V, CEil and Y.K LIll.5il6/88.
(pB8Y-1028113 ),

NCEER-Kll-(X)B "A ~tuJy ot Radiall<ln Oamplng ane! Sllll-Strudure Int"ractlon Effects In the CentrIfuge."
hy K, WeISsman. supervIsed hy J.H. Prevost, 5/24/1Il/. (PBl!9·144703)

NCEER-88-(XlI4 "Parameter le!entifocalJlln and Implementatton of a K"J<:mattc Plast,clty Model tor FnclIl>naJ SOlis," try JH,
l'revost dnd DV Gnlfith-, 10 he pul"liished,

NCEER-8S-C0l5 "Two· and Three- OImensional Dynamic Final\: Element Analyses of the Long Valley Oam." hy D.V, Gnffiths
and JH. Prevost. 6/17/8R. (PB89-144711)

NCEER-88-IXlI6 "Oamage Assessmelll of Rell1forced ConcIele Structures in Eastern United Slales." hy AM. Relnhom, MJ
Seidel. S.K, Kunnath aile! YJ. Park. 6/l5/ll8. (I'Bll<J-1222::ll).

NCEER-88-0017 "Oynamic Compliance of Vertu;a11y Load<ld StJlP Foundalmns In Mull1laycrcJ V"coelasl1c S"ils:' by S,

Ahmad and A.S.M Israil. 6117/88. (I'B89-102891)

NCEER-88-0018 "An Exp<:rimental Study of Seismic Structural Response With Add<ld ViscoelaslIc Dampers," hy RC Lin.
Z. Ltang. T.T. SlXlng and RH, Zhang, 6/30/88, (I'B8lJ-1222 12). ThIS report IS aVailable only through NTIS
(>cc addres, l:,,'en ahove).

NCEER-SS·OOI9 "ExpenmentaJ Inveshgallon of Primary. Secondary System Inlerac;tion." by GD. Manolis. G. Juhn and A.M,
Reinhom, 5/27/118. (I'BIl9-1222~),

NCEER·SS-0020 "A Respon:;e Spectrum Appmach For AnalySIS of Nonclassically Damped Structures," by J.N. Yang, S,
Sarkani and F.X. Long. 4122/88. (1'889-102909).

NCEER-88-0021 "Seismil: Interaction of SlrUClUrCS and Sous: Stochasltc Approach,' by A.S Veletsos and A.M. PIasad.
7/21/88. (PB1l9·122196).

NCEER-88-0022 "Idenhficahon of the ServiceabilIty Llm,t Stale ane! OeteclJon of Seismic Suul:tural Damage." by E.
DiPasquale and A-S, Cakmak. 6/15/88. (I'B89-122188). ThIs repon is aVailable only lhrough NTIS (sec
address gIven above).

NCEER-88-0023 "Multi-Hazard RISK Analysis: Case of a Simple Offshore Structure," by B.K Bhartia and E.H. Varun81ck.e.
7121188. (PB89-145213).
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NCEER-88·0024 "Automated Selsrnl~ IXslgn of Reinfor~dCon,rete BUlldmgs," by Y.S. Chung, C. Meyer and M. Shlllozuka.
7/'5/88. (PB8'i·122170J. This report IS aVllllahle only Ihrough NTIS (see address given above)

NCEER·88·())25 "Expenmental Sludy of Active Control of MIJOF Stru<:lures Under SCl,mic EX~Jlatlons," by L.L. Chung, R.C
Lm, TT. Soong and A.M. Remhorn. 7/10/88. (I'Bl\~·I22"m)

NCEER·88·(X)26 "Earthquake Simulalton Tests of a Low·Rlse Mdal Strudure." hy 1.5 Hwang. K.c. Chang, G.c. Lee and R.L.
Kelter. 8/1;&8. (pBIN-I02917).

NCEER·88-0027 "Systems Study of Urhan Response and R.x:onstru<:hon Due to Catastrophic Eanhquakcs," by F. Kozln and
H.K. Zhou. 9/22/88. (PBYO-162348)

NCEER-88-0028 "SeismIC FragIlity AnalySIS of Plane Frame Struclures." hy H.H-M. Hwang and Y.K. Low. 7/31/88. (PBIl9­
131445).

NCEER·88-(XJ29 "Response AnalysIs of Sto<.:hasllC Structures." by A Kardara. C. Bucher and M. Shtnozuka. wn/88. (pBIl9·
17442<))

NCEER-811·(Xl30 "Nonnormal Accelerations Due to Ylddmg 10 a Pnmary Structure," by U.C.K. Chen and L.D. Lutes. 9/19/88.
(PB8'i-131437).

NCEER-88·0031 "o.:si1',n Approaches for Soil-Structure InteractIOn," by A.S. Vdetsos. AM. Prasad and Y. Tang, 12/30/811,
(1'889-174437). ThIS repon IS available only through NTIS (see address given above).

NCEER-88-(Xl32 "A Rc-evaluahon of VeSign Spectra for SCISmlC l>amage Control," by C.J. Turkstra and AG. Tallin. Iln/88.
(PB89·145221).

NCEER·88·(XIB "The BehaVior and [Xsign of Noncontacl Lap Spll~s Subjected to Repealed InelastIC TenSile Loadlllg." by
V.E. Sagan. I' Gergely and R.N. White, 12/8/88, (1'889·163737).

NCEER-88·0034 "Seismll; Response of Pile Foundations:' hy S.M. Mamoon. P.K. Banerjee and S. Ahmad, 1111/88. (pBS9·
145239).

NCEER-88-0035 "Modeling of RiC Buildmg Structures With Flexible Roor Diaphragms (1DARC2)," by A.M. Reinhom. S.K.
Kunnath and N. Panahshahi, 'in/88, (PB89·207153).

NCEER-88-0036 "Solution of the Dam·Reservoir Interaction Problem Using a Combinauon of FEM. HEM with PartIcular
Integrals. Modal Analysis, and SubstrllCturing," by C-S. TSal, G,C. Lee and R.L. Keller. 12/31/88, (PB89­
207146).

NCEER-88-OO37 "Optimal Placement of Actuators for Structural Control," by F.Y. Cheng and CPo Pantelides, 8/15188, (PB89­
162846).

NCEER·88-0038 "Teflon Bearings in Aseismic Base Isolation: Experimental Studies and Mathematical Modeling," by A.
Motha. M,C. Conslal1linou and A.M. Reinhom, 12/5/88. (PB89-218457). This repon is available only through
NTIS (see address given above).

NCEER-88-0039 "Seismic Behavior of flat Slab High-Rise Buildings in the New York. Cil)' Area." by P. Wcidlinger and M.
Etlouney, 10/15/88, (PB90·14568Ij,

NCEER·88-0040 "Evaluation of the Ear1hquake Rcsislal1ce of Existing BUildings in New York. City," by P. Weidlinger and M.
Etlouney, 10/15/88, to be pUblished.

NCEER·88-0041 "Small·Scale Modeling Techniques for Reinforced Concrete Structutes Sub~ed 10 SclSlIU(; Lollis," by W.
Kim. A. EI-AIJar and R.N. White. 11/22188. (PB89·189625).
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NCEEI{·KX-I04~ "Modehng Strong Ground Mollon from Multiple Event Earth<.juakes." hy GW. Ellis and AS Cakmak,
1O/15/ll11. (I'R8\}!74445)

NCEER·IlIl-lD43 "Nonstationary Models of SeIsmIC Gmund Au;elerat"m.· hy M. GnioTlu. SE. RUll and E. Ro""nblueUI.
7/15flo:ll. <l'BINIIl%17).

NCEER-BIl-O)44 "SAKCF User's GUIde: SeismIc AnalysIs o!' Rem/or.-cd Concrete Frames." by Y .S. Chun~. C Meyer and M
Shmoluka. I Im!!ll. (1'889-174452)

NCEER-811-IX145 "FIrst Expert Pane) Meeting on Vlsaster I{esearch and I'lanmn~.· edIted oy J. Pantchc and J. Stoyle. WI5/ll11.
(PB8'J·1744flO).

NCEEk·81l-ll146 "Ptehmm;,ry StudIes 01 the Elfect of 1.>cpadmg Inltll Walls on the Nonlinear SeISmIC Response of St«1
Frames." by C.Z. Chrysostomou. P. Gt:rie1y and IF. Abel. 1211WllX, (PBX'J-2f)1l'1l3 l·

NCEER-Il11-lx)47 "Reinrorct:d Concrete Framt: Component Testmg FaCl It l)' - Deslin. Construculln. Instrumental",n and
Opcrahon." by SI' PeSSlki, C. Conley, T Bond. P. Gergdy and R.N. White. 12116/88, (I'BK<l·174478).

NCEEK·ll'l-OOOI "Elft:c\., of !'wlechve CushIOn and So,) Comphan<:y on the ResJlllnsc 01 Equlpmt:m WlthlO a SeIsmically
EXClkd BUilding." by lA. HoLung, 2(16/89, (PR8'1-207179)

NCEER·89-(U12 "Statist",a) EvaluatIon of Response Modlflcallun Fadors for Rcmfnr<:cd Cnn~Tetc Structures." by H.H·M.
Hwang and J-W. Jaw. 2/1718'1. (p81!9-207187l.

NCEEK-I!'1-lXllH "Hyslerell<: Columns Under Random E~CllallOJl" 0) G-Q. Car and Y.K Ltn, l/9/SY, (1'889-196513)

NCEER-R'}·IKK14 "Expenmenlal Study nf'Elephant Foot Rulge' InslabtlJty of Thm-Walled Metal Tanks," by Z-H. Ji~ and RL
Keller, 2/22/119. (I'B89-207195)

NCEER-89,OO05 "Expenm"nt on Performance (II BUried Plpt:lmes Across San Andreas Fault," by J. Iseolx:rg, E Klchardson
and TL>. O'Rourke, 1/1U/ll9, (PB8\)-~ 1844() ThIS report IS a"'\llable only through NTIS (see address gIven
above).

NCEER-89-lXX16 "A Knowledge-Based Approach to Structural Veslgn of Eanhquake-Kesistant Buildmgs." by M. Subramam,
1'. Gergely. c.H Conley, LF. Abel ar,d A.H Zaghw. 1/15189, (PB89-218465).

NCEER-89-0007 "Liquefaction HaLanls and Their Effects on Buned Pipelines," by T.v. O'Rourke and P.A. Lane, 2/1/ll9,
(pB89-21 848 I ).

NCEER-89-0008 "Fundamentals of System Identification in Structural Dynamics," by H. Imal, C·B. Yun. 0. Maruyama and
M. Shmozuka, 1126/89, (P889-2072IIJ.

NCEER-89-0009 "Effects of the 1985 Michoacan Earthquake on Water Systems and Other Buned LifelJl'k:i trl MexI('J," by
A.G Ayala and MJ. O·Rourke. 3/8/K9, (PBK9-207229).

NCEER-89-ROIO "NCEER Bibliography of Earthquake Education Matenals." by K.E.K ROS5. Sewnd ReVISIOn. 9/1/89. (P8'1O­
125352).

NCEER-89-001 I "Inelastic Three-DImensional Response Analysis of Reinforced Concrete BUIlding
Structures (IVARC-3D), Part I - Modeling." by S.K. Kunnath and A.M. Reinhom. 4/17/89, (PB90-114612).

NCEER-89-0012 "Recommended MNJificalions to ATC-14," by C.D. Poland and J.O. Malley. 4/12189. (PB90-I08648).
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NCEER-8'1-0013 "RepaIr and Strengthenmg of Beam·tu-Culumn C"nnecllons SubJCcll:d \lJ Earthljuak.. Loadmg." by M
Coralao and AJ Ourram. 2/28/8'1, (PINO. )(l':/885).

NCEER-8Y-(X))4 "Program EXKAL2 for Identification of StrUctural Oynamll: Systems:' by 0 Maruyama, C·B. Yun, M.
Hoshiya and M. ShH1UIUka 5/1 W8'1, (1'8')0· IO'n~77).

NCEER-89·00IS "Response of Frames With Bolted SelTlI·R'g,d ConnedlOns. Part I . ExperImental Study and AnalylJcal
Predictions." by PJ. [)ICorso. A.M. Remhorn. J.R. Ouokc:rson, J.8 Radzlmmslia and W.L Harp<.'T. 6/1/89. tu
be pubbshed.

NCEER-89-0016 "ARMA Monte Carlo SlmulalJun H1 ProbaOlhstlc StrUdural Analysis." by 1'.0 Spanos and M.P. Mlgnole!.
7/10/89. (PB90·11l'J893)

NCEER-89-POI7 "Prelimrnary f>ruceedings from the: Conferen~ on i),saster Preparedness· The Pla.:e of Earthljuake Education
In Our Schools," Edited by K.E.K. Ross. 6/23/89. WB'XJ-1086(6)

NCEER-89.0017 "Proceedmgs from the Conferen~ on Disasler Preparedness· The Place of Earthquake Edu<:alJun rn Our
Schools," Edited by K.E.K. Ross. 12/31/89, (1'81,10-207895). ThiS report Is avallahle only through NTIS (s<:e
address given above).

NCEER·89-0018 "Multidrmensional Models uf Hysteretic Material Behavior for Vibration AnalysIS of Shape: Memory Ene,gy
Absorbmg Devices. by EJ. Graesser and FA Couare\h. 6{7(89, (PB90·164146)

NCEER-8\1·0019 "Nonlinear Dynamic AnalYSIS ofThree-[)lm"nsltmal Base Isolated Structures (3D. BASIS)... by S. Nagarajalah.
A.M. Reinhom and M.C. ConstanlJnou. 8/3(89, (PB90·16I\136). TIlls report is available only through NTIS
(see address gIVen above).

NCEER-8\1-0020 "Stm'tural Conlrol Considermg Time·Rate of Contml Forces Ilfld Control Rate Constraints," by F.Y. Cheng
and c.P. Panteltdes. 8~/8Y. (PB90-120445).

NCEER-89·0021 "Subsurface Conditions of M~mphls and Shelby County." by K.W. Ng, loS. Chang and H-H.M. Hwang.
7126/89, (PBYO-120437).

NCEER·8\1.0022 "SeismiC Wave Propagation Effects on Straight Jointed Burled Plpchnes," by K Elhmadl and M.J, O'Rourke,
8/24/89, (PB90-162322).

NCEER-89·0023 "Workshop on Serviceability AnalySIS of Water Delivery Systems." edIted by M. Grigonu. 3/6/89. (PB90·
127424).

NCEER·89·0024 "Shaking Table Study of 8 1/5 Scale Steel Frame Composed of Tapered Members," by
K.C. Chang, J.S. Hwang and G.C. Lee. 9/18189, (PB90-I60169).

NCEER-89-0025 "DYNAI D: A Computer Program fur Nonlinear Seismic Site Response Analysis - Technical Documentation,"
by Jean H. Prevost, 9/14/89, (PB90·161944). nus repon IS available only through NTIS (see address given
above).

NCEER-89-0026 "1:4 Scale Model Studie:s of Active Tendon Systems and Active Mass Dampers for Aseismll; Protection," by
A.M. Remhorn, T.T. Soong, RC. Lin, Y.P Yang, Y. Fukao. H. Abe and M. Nakai, 9/15/89. (PB90-173246).

NCEER-89-0027 "Scattering of Waves by Inclusions in a N0nhomogeneous Elasuc Half Space Solved by Boundary Element
Methods." by P.K. Hadley. A. Aslw and A.S. Cakmak. 6/15189, (PB90-l45699).

NCEER-89-0028 "Statistical Evall.lation of Detlectioo Amplification Factors for Reinforced Concrete Stroetures," by H.HM.
Hwang, J-W. Jaw and A.L. Ch'ng. 8/31189, (PB90-I64633).
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NCEER ·89-Ul29 "Redrock Acc<:lerallons In MemphIS Area Due to Larg" New Madrid Eaithquakes." by H. H.M. Hwang. C.H.s.
Chen and G Yu. 1I{7,'R9. (PB90.1 6.!310).

NCEER·1I9-(Xl30 "Se;smlC H"havlOr 31~d Response SenSllJv,1y of S..condary Structural Systems," by Y.Q. Chen and TT Soong.
10123/89, (pB90·164658).

NCEER·89-W3l "Random Vlbratirn and ReLabihty Analvsls of Pnmary·Serondary Structural Systems." by Y. Ibrahun. M.
Gngonu aud TT. I\oong. 11/10/114. (PB90-161951)

NCEER-!!9·(J032 "Proceedings frnm the Second US.' Japan Workshop on LlqudaclJon. Large Ground lJefonnalJon and Theu
Effecb on Llfdmes. Septemher 26-29. IY8Y." Edited hy TD. O'Rourke and M. Hamada, 12/1/89. (PB90.
20Y3!!8)

NCEER·89-IXJ33 "lJetermlfllstlc Mudd for Seismic Damage Evaluallon of Rcmforced Coocrete Structures." by J.M. BraCCI.
A.M Remhorn. J.B. Mander and S.K. Kunnath. YI27/89.

NCEER-89-l.XJ34 "On the RelatIOn Belween Local and Global Damage Indl~s." by E DIPasquale and A.S Cakrnak. lllJ:'iI8I},
(pB90-173865)

NCEER-89-0035 "Cychc Ul'drained Behavior of NonplaslIc and Low PlastiCIty Stlts." by AJ. Wallr.er and HE Stewan.
7126189. (PB90·183518).

NCEEk-89-0036 "LIquefactIon Potenllal of SurfiCIal LJePOSlts m the City of Buffalo. New York," by M. Rudhu. ~. Giese Uld
L. Baumgrass. 1117189. (PB90-208455)

NCEER-89-0037 "A DeterrmOlsbc Assessment of Effects of Ground Mollon Incoherence." by A.S. Velctsos and Y. Tang,
7115189. (PB90-164294)

NCEER-89-OJ38 "Workshop un Ground Motion Parameten; for Seismic Hazard Mapping." July 17-18. 1989. edited by R.V.
Whitman. 1211/89. (PB90-173923).

NCEER-89-0039 "Selsmi, Effects on Elevated Transit Lines of the New York City Transit Authonty." by C,J. Costantino. CA
Mdler and E Heynnsfield, 12126/89. (PB90-207887)

NCEER-89-0040 "Centrifugal Modeling of DynamIc Soil·Stru,ture Interaction," by K. Weissman. Supervised by I.H Prevost,
5/10189. (PB90-207879).

NCEER-89-0J41 "Linearize': Identification of BUIldings WIth Cores for SeISmiC Vulllerability Assessment." by I·K. Ho and
A.E. Aldan. 1111/89, (PB90-251Y43).

NCEER·90-0001 "Geotechnlcal and Lifeline Aspects of the October 17, 1989 Lorna Prieta Eanhquake 10 San Francisw," by
T.D O'Rourke. H.E. Stewart, F.T. Blackburn and T.5, Dickennan. If)(), (rB90-2al596).

NCEER-90-0002 "Nonnonnal Secondary Respons.= Due to Yielding in a Pnm8l)' Structure," by D.C.K. Chen and L.D. Lutes,
2128190. (PB90-251976).

NCEER-90-0003 "Earthquake Education Malenals for Grades K-12," by KEK. Ross. 4/16190, (PB91·251984).

NCEER-90-0004 "Catalog of Strong Motion Stations in Eastern Nonh America." by R.W. Busby. 4!3f9(). (PB90-:2S1984).

NCEER-90-0005 "NCEER Strong-Motion Data Base: A User Manual for the GecBase Release (Version 1.0 for the Sun3),"
by P, Friberg and K, Jacob. 3131190 (pB90-258062).

NCEER-90-0006 "Seismic Hazard Along a Crude Oil Pipeline in the Event of an 1811-1812 Type New Madrid Earthqulke,"
by H.H.M. Hwang and C·H.S. Chen. 4116I9J(PB90-258054).
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NCEER-YO·1XJ07 "Site-Specific ResJXlOse Spectra fur Memphis Sheahan I'llmplng Stanon." by H.H.M Hwang and C.S. Lee.
5/151\10. (pB\lI-lOtlllll)

NCEER-YO-1XXJ8 "Pilot Study on Seismic Vulnerability of Crude 011 TransrTIlss"m Systems:' by T. Anman. R. Dohry. M
Gngonu. F. KOlin. M. O'Rourke, T. O"RoW'ke and M. ShmOluka. 5/251\lO, (PR\lI· J()8~.17).

NCEER\l()-IX)(Jl} "A PJ.,gram tu Generate Site Uependent Time HIStone,: EQGEN," hy G.W. Ellis. M. Snnlvasan and A.S.
Cakmak. WOI'XJ. (PB\lllOllll2lJ).

NCEER-YO-UJ10 "Active Is"latlon for Seismic Prolccll"n of lJpt:rallng Rooms," hy M.E. Talhott. Supervised hy M ShlllolUka.
6/tl/\l. (1'8'" 1- I 102(5).

NCEER·90·IXJII ''Program LINEARIU lor Idenll!Jcatlon o! Lillear StrUclUfdl Uynarmc Systems," by CoB Yun and M.
ShUloluka. 6/25NO. (I'H'J I-I HUl2)

NCEER-\l()·lXlI2 "Two· DimensIOnal Two-Phase Elastol'la'llc SCISlnIC' Response of Earth Dams." by A.N.
Ylagos. SUpervISed by J.H. Prevost. 6/2()j\}(1. (1'8\11-1101\17).

NCEER-<,()-IX.1l3 "Secondary Systems m Base-Isolated Structures: E~pcnmenlal InveslIgallon. S(oChaslt<: Response and
Slochasllc Sensillvlly," by G.D. Mano!ts. G Juhn. M.C Constanllnou and A.M. RClllhom, 711/'10. (PH"'I·
110320).

NCEER-90-0014 "SelsmIC BehaVIOr of Llghtly-Rclnfora=d Concrcte Column and Bcam-Column JOInl Dctillls," hy 5.1' Pcssllu.
C.H. Conlcy. I' Gergely and R.N. While. 111221"0. (I'B'JI-101I7\l5)

NCEER-90-<XJ15 "Two Hybnd Control Systems for Budding Structures Under Strong Earthquakes:' by J.N Yang and A.
Damelians. 6/29I'J(J. (PB91-1253\l3j.

NCEER-YO-OOI6 "Instantaneous Optunal Cuntrol With A.x:clc,atllln and Veincily Feedhack," by J.N. Yang and Z. LI. 6/2W\i0.
(P8ljl-125401 ).

NCEER-lJO-OO17 "Reconnaissance Repon or-the Northern Itan Eanhquakc of June 21. 1\l\lO." by M. Mehram. 10/4,90, (PB91­
125377).

NCEER-90-0018 "Evaluauon of Liquefaction Potential 111 McmplllS and Shelby County." by T.S. Chang. P.S. Tang. e.s. Lee
and H. Hwang. 8/l0m. (PB91-12~427).

NCEER·90-0019 "Experimental and Analytical Study of a C,'mb1l1cd Shd1l1g DISC Beanng and HelIcal Sted Spnng lsolauun
System," by M.e. Conslanlmou. A.S. Mukha and A.M. Remhum. 1O/4Ml. (pBljl-125385).

NCEER-90-0020 "Experimental Study alld AnaIyhcal Predlctiun of Earth4uakc Response of a Slidmg Isolanon System with
a Sphencal Surfaa=," by A.S. Mokha. M.C. Constannnou and A.M. Reinhurn. 10/11/90. (PB91·125419).

NCEER-90-0021 "Dynamic Interaction Factors for Floallng Pile Groups," by G. Gazetas. K. Fan. A. Kaynia and E. Kausel.
9/10/90. (PB91-170381).

NCEER·90-0022 "Evaluauon of Seismic Damage Indices for Re1l1forced Concrete Structures." by S. Rodrl guel-Gomel and
A.S_ Cakmak. 9f3019O. PB91· 171322).

NCEER·90-0023 "Study of Site Response at a Selected Memphis Slle." by H. Desai. S. Ahmad. E.S. Gazetas and M.R. Oh,
IO/IIm, (PB9I-196857).

NCEER-90-0024 "A User's Guide to Strongmo: Version 1.0 of NCEER's Strong-Motion Data A~s Tool for PCs and
TenninaIs," by P.A. Friberg and CAT. Susch. II/15m. (PB91-17l272l.
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NCEER-90-0025 "A Three-lJtmenslOnal Analytl~al Study of Spallal Vanal>llit)' of Sclsm.- Ground Mollons," 1>)' L-L Hong
and A.H.-S. Ang, 1O/30HO, (PB9117IJW9).

NCEER-90-0026 "MUMOID User's Guide - A Program fOlthe ldenllll~atlUn of Modal Param"lers," by S Rodn guez-Gomez
and E, DIPasquale. y/30/'X). (PBYI-17129!!).

NCEER,90-0027 "SARCF-ll User's GUIde - Selsm" AnalySIS of RelOf"r~ed Con~rele Frames." by S Rodrtguez-Gomez, Y.S.
Chung and C. M..yer. Y(30/yU. (PBYlI71280).

NCEER-90-{x)28 "Viscous Oampers: TestlOg. Modeling and Apph~atlOn In VlbralJon and Selsm.- IsolaUun." by N. Makris and
M.C. ConstanlInoU, 12/201'J',J iPBY 1-19(561).

NCEER-YO-lXl29 "Soil Effe<;ls on Earth4uake Ground M',llOns If. the Memplus Area," by H. Hwang. C.S. Lee. K.W. Ng and
TS. Chang. 8/2/90, (PB91·190751)

NCEER-91-mOI "I'ro~edlngs from the Thlld Japan-U S. Worbhop un Earth4uake ReSIstant Design of Llfehne Fa<;lhues and
Countenneasures fN SOil LI4uefa<-llon. l'lo:.;emhcr 17-IY. lY'X)," edIted !'oy TO O'Rourke and M. Hamada.
2i1IYI. (l'8YI-17n';y)

NCEER-91-ln02 "Physr~al Spal,;" Solul1ons of Non-ProportIOnally Oamped Systems," I>y M. Tong. Z LIang and GC Lee.
1/15191. (I'B91-179242).

NCEER-91-lXlIH "Selsm.- Response of SlOgle Pdes and hie Grlll'ps," by K. Fan and G. Gal.etas. 1/10191. (PB92-174994).

NCEER-91-0004 "Oamplng of S!rU<.:tures: Part 1 - Theory uf Complex Oampmg," by Z. LIang and G. Lee. 10/1lWI. (PB92­
1(7235)

NCEER-91-0005 "3D-BASIS - NonllOear L>ynarm<.: AnalySIS of Three DImenSional Base Isolated Structures: Part II:' by S
Nagarajaiah. AM. RelOhorn and M.e. Constanlmou. 212R/91. (PB91-190553).

NCEER-91-CKXJ6 "A Muludimenslonal Hystereuc Model for Plasti~ity IJefonnlOg Metals lo Energy AbsorblOg Devices." by
EJ. Graesser and F.A. Cozzarelli. 419191. (PB92-108364).

NCEER-91-0007 . A Framework for Customlzable Knowledge-Based Expert Systems WIth an Apphcation to a KBES for
EvaluatlOg the Seismll,; Resistance of Existing Buildings," by EG. Ibarra-Anaya and SJ. Fenves. 419HI.
(PB91-210930).

NCEER-91-0008 "NonhneaI Analysis of Steel Frames WIth Semi-RigId Connecuons Using the Capacily SpeclrUm Method,"
by G.G, Delerlem. SoH. Hsieh, Y-J. Shen and J.F. Abel. 7/2/91. (PB92-l13828).

NCEER-91-0009 "Earthquake Education MaterIals for Grades K-12," by K.E.K. Ross, 4130191, (PB91-212142).

NCEER-91-0010 "Phase Wave Velocities and Displacement Phase DIfferences in a Harmonically Oscillating Pile," by N.
Makris and G. Gazetas. 7/8191. (PB92-108356).

NCEER-91-0011 "Dynamic ChaIjK;leristics of a Full-Size Five-Story Steel Structure and 8215 Scale Model." by K.C. Chang,
G.C. Yao. G.C. Lee. D.S. Hao and Y.C. Yeh," 7f2191. (PB93-116648).

NCEER-91-0012 "Seismic Response of a 2/5 Scale Steel Structure with Added Viscoelastic Dampers," by K.C. Chang. T.T.
Soong, SoT. Oh and M.L. Lai. 5/17191. (PB92-110816).

NCEER-91-0013 "Earthquake Response of Retaming Walls; Full-Scale Tesung and Computational Modeling," by S. Alampalli
and A-W.M. E1gamal. 6120191. to be pubhshed.
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NCEER-'lI·()OI4 "3l>-BASIS-M Nonltnear l>ynamK AnalysIs of MullJple Rulidm~ Ra"e Isolated SU-u<.:lwcs." ny PC Tsopela.s.
S. Nagarajalah. Me Conslantmou and AM. Reinhorn. 5/2Kl':ll. (PB\l2-113KR'i1

NCEER-91-IYlI5 "Evaluation of SEAOC l>eSlgn Requuements for 5hdlO~ Is<,laled SlIu~lures:' hy 0 The,>dosslou and MC
Constanlmou, 6/101':11. (PR92-114602)

NCEER-91-0)J(, "Closed-Loop M(>dal Teslmg "f a 27-Sl"ry Reml"Ked ("ncrcte FI:II Plale-Core BUlldmg." hy H.R
Somaprasad. T. Tok.soy. H. YOShlyukl and A.E Aktan. 7/l'iNl. (I'RY2·)!Wl'\Clj

NCEER-91·0017 "Shake Table Test of a 1/6 S~ale Tw,,·Slorv LI~hlly Remf",,,cd C'n,Tele Rulidlll~. hy AG. EIAtla\. RN
While and P Gergdy, 2/2RN1. 0'8\12·222447).

NCEER-91-IKlIR "Shake Tanle T.:sI pf a IIR 5<'ale Three-Story Lightly Remt,"<:OO COOl'lele BUlldm~:' hy AG. EI·Allar, R N
WhIte and P Gergely. 2/2R/')1. O'B\l3-1166'11)

NCEER-91-IKlI9 'Transfer Fund1lJns for Rigid Rel:tangular Foundalll'l1s," hy A.S VeleLsos. AM. Prasad and W.H. Wu.
7111191

NCEER·91-0)20 "Hyhnd C"ntrol of Se"mK-Ex<:IteJ Nonhnear and Inela"llc Sirudural Syslems," hy LN Yang.l LI and A
Oanlehans, 8/1/91. (l-'B92-143171,

NCEER-91-CXl21 "The NCEER-YI Earthquake Catalog lrnpr"v<-J In!cnSlty-Rased Magnlludes and RtXurren"" Relallons fm
U.S. Earthquakes Easl of New Madml." hy L Seehcr dlld JG Arrnhruster. 8/2Kfil. (PBY217t>742,
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