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FOREWORD

SNiALS is  a code which lin k s  the seismic inpu t, s o il-s tru c tu re  

in te ra c tio n  ano s tru c tu ra l response ca lcu la tio ns to obtain response 

vectors, which in  turn are used as input fo r r is k  an a lys is . In h eren tly , 
there are un certa in ties  involveo in  various lin k s  of the seismic 

methooology chain. SMACS incorporates the uncerta inty in  the seismic input 

by using a su ite  of possible earthquakes, b ncerta in ties  in  the 

s o il-s tru c tu re  in te ra c tio n  (SS I) are incorporateo by using a range of 

values of s o il  shear mooulus ana s o il m ateria l Damping a t a given s ite .  
S im ila rly  a range of probable values of modal frequency ano Damping o f the  

structure  are usee to account fo r un certa in ties  in  s tru c tu ra l rriooelling.

The follow ing pre-processor cooes are a v a ila b le , as a package, to  

create necessary input f i le s  fo r the SMiACS program:

0 SIMQ (fo r  generating seismic in p u t) .

0 GLAY & CLAF (fo r  s o il-s tru c tu re  in te ra c tio n  a n a ly s is ).

0 SAP4 (fo r  modal analysis o f the s tru c tu re s ).

The post-processor cooes av a ila b le  are:

0 PRESTO (to  p lo t p ro b a b ility  d is tr ib u tio n s  fo r the response vectors  

or basic events); and

0 CHANGC ( t o  p l o t  c o m p a r is o n s  o f  b a s i c  e v e n t s  f ro m  D i f f e r e n t  

a n a l y s e s ) .

Chapter 1 of th is  oocument b r ie f ly  Discusses the cooe, SMiACS, ano the

nature of the problem i t  solves. Chapter 2 then discusses the way th a t

SMACS is  executed. Chapter 3 contains manuals exp lain ing how to create the 

necessary input f i le s  fo r D iffe re n t subprograms o f the SNiACS fam ily . In  

Chapter 4 there is  an example problem i l lu s t r a t in g  an SSI analysis fo r a 

containment s tru c tu re .



CHAPTER 1

INTRODUCTION

A nuclear power p lan t is  designed to withstano a safe shutdown 

earthquake. Conventionally, s tructures and substructures are modelled and 

analyzed d e te rm in is tic a lly  fo r a given earthquake a t a s p e c ific  s i te .  

However, there are several u n certa in ties  involved in  the process; namely, 

u n certa in ties  in  m ooelling, in  se lecting  s o il  and s tru c tu ra l m ateria l 

properties and in  choosing the ch a ra c te ris tic s  o f the earthquake 

accelerogram. To quantify  these un certa in ties  a trend towards a 

p ro b a b ilis tic  analysis  o f nuclear power p lants followed by a r is k  analys is  

has oeveloped. Total r is k  o f fa ilu re  as computed in  the SSMRP* is  obtained 

by consioering the e n tire  spectrum o f possible earthquakes, the e n tire  

range of un certa in ties  in  shear modulus and m ateria l damping values of 

s o i l ,  and the e n tire  range o f va ria tio n s  in  modal frequencies and damping 

values in  the s tructu res .

The approach to r is k  analysis is  embodied in  the "seismic methodology 

chain" (SMC) comprising the fo llow ing steps:

(a ) Determ ination o f seismic input c h a ra c te ris tic s  fo r a given s ite ;

(b ) C a lcu lation  of s o il-s tru c tu re  in te ra c tio n  e ffe c ts ;

(c ) C alcu lation  o f major s tructure  (b u ild in g ) response;

(d) C alcu lation  o f subsystem (p ip in g ) response; and

(e ) C alcu lation  o f p ro b a b ility  o f fa i lu r e .

The seismic input consists o f the earthquake hazard a t the s ite  a s ■ 

defined by the seismic hazard function; th a t is ,  the re la tio n s h ip  between 

the p ro b a b ility  o f occurrence and the s ize  o f an earthquake as w e ll as a 

descrip tion  of the f r e e - f ie ld  motion. The s o il-s tru c tu re  in te ra c tio n  step 

in  the SMC transforms the f r e e - f ie ld  ground motion in to  basemat or 

foundation response, usually assuming th a t the basemat is  r ig id .  A fte r the 

basemat response is  obtained, d e ta ile d  in -s tru c tu re  response is  computed in  

a stra ightforw ard  manner. The time h is to ry  accelerations a t the support 

points are then used to  ca lcu la te  responses in  the p ip e lin e s .

*Seismic Safety Margins Research Program a t LLNL.
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The computer program, SMACS, (Seismic Methodology Analysis Chain w ith  

S ta t is t ic s )  uses the seismic input and s tru c tu ra l data to ca lcu la te  

s o il-s tru c tu re  in te ra c tio n , major s tructu re  response, and subsystem 

response. I t  also performs s ta t is t ic a l  analysis o f the resu ltin g  responses, 

As mentioned e a r l ie r ,  uncerta inty is  involved in  every l in k  o f the 

SMC. For example, the frequency and damping values o f a s tructure  or a 

substructure vary w ith m ateria l p ro p erties , modelling technique, and method 

o f ana lys is . The u n certa in ties  in  these parameters may be represented by 

p ro b a b ilis tic  d is tr ib u tio n s  o f values fo r  s tru c tu ra l frequency and 

damping. I t  has been reported elsewhere^ th a t the frequency and damping 

values have lognormal d is tr ib u tio n s . Therefore, SMACS uses the calcu lated  

frequency and damping as the median value o f these d is trib u tio n s  and 

accounts fo r uncerta in ty through m u ltip lic a tiv e  factors th a t are  

d is trib u ted  lognorm ally. The same approach is  used fo r  va ria tio n s  in  the  

shear modulus and m ateria l damping o f s o i l .

Before executing SMACS, one must f i r s t  perform a modal analysis o f the

given structure w ith a fixed  base. This modal ex trac tio n  is  oone by using
2the computer code, SAP4 . The resu ltin g  modal frequencies are used as 

the median values in  SMACS. For seismic input a desired number of 

synthetic  earthquakes can be generated by the computer program, SIMQ^, 

which generates earthquake acceleration  tim e -h is to rie s  to match a given 

design spectra fo r a s p e c ific  s i te .  The s o il-s tru c tu re  in te ra c tio n  part o f 

SMACS solves the problem through the use o f substructuring. I t  uses the 

CLASSI^ fam ily of programs to  d iv ide  the s o il-s tru c tu re  in te ra c tio n  

problem in to  simpler ones; namely, determ ination o f Green's functions; 

determ ination o f foundation impedances; and analysis o f the coupled 

s o il-s tru c tu re  system. These three problems are solved independently, and 

then the resu lts  are superimposed to give the response o f s tructu res . Once 

the time h is to ry  o f responses a t support points is  obtained, responses o f 

subsystems or piping can be ca lcu la ted . One important set o f SMACS output 

is  the response vectors . These response vectors can be used along w ith  

f r a g i l i t y  curves o f the s tru c tu ra l components and subsystems to complete a 

r is k  analysis th a t w i l l  determine p ro b a b ility  o f fa ilu re  and the r is k  of 

rad ioactive  re lease .
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For the mathematical theory and methodology involved a t various lin k s  

of SMACS, the reader shdulo re fe r  to  the SSMRP report on SMACS .̂

SMACS has two post-processors which construct p lc ts  of ca lcu la ted  

s t a t is t ic s  about the responses. These post-processors are Described in  

more d e ta i l  in  the next chapter.



CHAPTER 2

EXECUTION OF SMACS

SMACS lin k s  the p ertin en t parts o f the programs, CLASSI and SAP4, in  

order to  solve a sequence o f s o il-s tru c tu re  in te ra c tio n  problems along w ith  

a number o f associated subsystem problems. Resulting outputs are time 

h is to r ie s  o f acce le ra tio n , or fo rce , a t  points o f in te re s t on the 

foundation, structures and subsystems. However, the p rin c ip a l output 

q u a n tities  are the response vectors which are input to the program,

SEISIM^, to compute p ro b a b ility  of f a i lu r e .  These response vector 

q u a n tities  from the output time h is to r ie s  are response peaks or spectra l 

maximum values fo r selected frequencies and c r i t i c a l  damping values a t 

specified  points in  the s tru c tu re . For an in s ig h t in to  the methodology 

th a t is  involved, the reader should re fe r  to the SSMRP Phase I  F ina l Report 

on SMACS .̂

In  oroer to execute SMACS, the user must prepare four input f i le s ,  

namely, IMPEDFN, SSINTH, SSINST and SMACSI. The schematic flow ch art* in  

Figure 1 shows the paths and programs needed to generate these f i le s .  A 

b r ie f  descrip tion  on how to obtain each o f these f i le s  is  given below.
0 IMPEDFN

This f i l e  is  obtaineo by f i r s t  executing the GLAY  ̂ code which 

computes Green's function fo r a given set o f s o il p ro p erties , followed by 

the CLAF  ̂ code which gives IMPEDFN and CLAFLOG as output f i le s .  The 

IMPEDFN f i l e  contains values o f the impedance function fo r the 

s o il-s tru c tu re  in te ra c tio n . CLAFLOG is  a log of the execution o f the 

program. Only the former is  used as an input f i l e  fo r SMACS.

0 SSINTH

This f i l e  contains sets o f acceleration  time h is to rie s  o f a given 

number o f earthquakes. SSINTH is  obtaineo as a combined output f i l e  by 

repeatedly executing SIMQ, which generates synthetic  earthquake 

acceleration  time h is to r ie s  to match given design,spectra fo r a s p e c ific  

s ite .

*Note in  Figure 1 th a t each program code is  shown in  a rectang le .
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FIGURE I :  SCHEMATIC FLOW DIAGRAM FOR EXECUTION OF SMACS
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0 SSINST

F irs t  o f a l l ,  a modal analysis is  performed fo r the subject structures  

using SAP4. The re s u ltin g  output tapes, TAPEl and TAPEIO, along with  

another prepared f i l e ,  INSSINI, are used as input f i le s  fo r the code, 

INSSIN. The input f i l e ,  INSSlN l, contains ad d itio n a l inform ation about the  

s tru c tu re . To prepare th is  f i l e ,  the user should re fe r  to the INSSIN 

Manual w rite -up  given in  chapter 3 o f th is  manual. INSSIN produces the 

fo llow ing output f i le s :  (1 ) INSSINLOG, a log showing what the code was

asked to ca lcu la te  and (2 ) SSINST which contains modal inform ation about 

the s tructure  in  the SMACS form at. The SSINST f i le s  fo r a l l  the subject 

structures are arranged back-to-back and the re s u ltin g  f i l e  is  also named 

SSINST. This SSINST f i l e  is  then used as one o f the input f i le s  to SMACS.

0 SMACSI

This f i l e  is  created as sp ec ified  in  the SMACS Manual given in  chapter 

3. Included in  the f i l e  is  inform ation on the type o f foundations (fix e d  

base or s o il-s tru c tu re  in te ra c t io n ) ,  dimensions of foundations, number o f 

structu res , and c o e ffic ie n ts  o f v a r ia tio n  o f the s o il p ro p erties .

The step-by-step procedure to  create input f i le s  necessary to  execute 

SMACS is  summarized below:

IMPEDFN

1) Create input f i l e  GLAYIN (Manual: GLAY)

2) Execute GLAY (Output: GREENFN, GLAYLOG)
3) Create CLAFIN (Manual: CLAF)

A) Execute CLAF w ith input f i le s  GREENFN and CLAFIN (Output: CLAFLOG,

IMPEDFN)

SSINTH

1) Obtain SIMQIN and modify as appropriate (Manual: SIMQ)

2) Execute SIMQ (Output: SIMQTH)

3) Combine outputs from SIMQ to create a master SSINTH f i l e .
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SSINST

1 ) Create input f i l e  SAP4I (Manual: SAP4)

2) Execute SAP4 I=SAP4I (Output: SAP40, TAPEl, TAPEl0)

3) Create INSSINI (Manual: INSSIN)

A) Execute INSSIN3.2 I=INSSIN I (Output: INSSINLOG, SSINST)

5) Text e a it  the SSINST f i le s  to  put a l l  the p e rtin e n t s tructu res  back to  

back to  crea te  a new master f i l e  also named SSINST

SMACSI

1 ) Create input f i l e  SMACSI (Manual: SMACS).

EXECUTION OF SMACS
SMACS w i l l  look fo r  the above four f i le s  during execution. For a f u l l  

s o il-s tru c tu re - in te ra c t io n  problem, SMACS w i l l  abort w ith  an e rro r  i f  any 

o f these f i le s  is  m issing. For a fixeo  base an a lys is , SMACS does not need 

(and w i l l  execute p e r fe c t ly  w ithout) the IMPEDFN f i l e ,  but the other f i le s  

must be present. Executing SMACS produces output f i le s  SMACSO, SSINP and 

RESVEC. SMACSO is  merely a log o f what options were requested. SSINP is  a 

binary f i l e  contain ing peak values and/or time h is to r ie s  o f responses a t 

desired points in  the s tru c tu re . The th ird  output f i l e ,  RESVEC, which is  

also in  binary form, contains the response vectors which are used in  

subsequent post-processors.

POST-PROCESSORS

PRESTO

This code post-processes the binary f i l e ,  RESVEC, as obtained as an 

output from SMACS. To run PRESTO we also need the f i l e ,  PRESIN, and 

possibly the f i l e ,  RVCOR. The RVCOR f i l e  w i l l  not be needed i f  we are 

doing a s tra ig h t raw data an a lys is . PRESIN is  an input d r iv e r  f i l e  which 

has such data as numbers o f earthquakes, s tru c tu res , substructures, e tc .

The RVCOR f i l e  t e l l s  how to combine the response vectors to get basic  

events. The re s u ltin g  output f i l e s  are:

PRSOUT -  a p rin te d  l is t in g  Of response vectors; and 

UPASO -  the re s u ltin g  response vectors or basic events p lo tte d  w ith  

the f i t t e d  lognormal p ro b a b ility  d is tr ib u t io n .
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CHANGC

This post-processor p lo ts  comparisons o f the meoians, the logarithm ic  

standaro o e v ia tio n , e t c . ,  o f response vectors a t various points o f 

in te re s t .  The input f i l e s  used are PRSOUT and CHNGIN. The former a c tu a lly  

represents one or more PRESTO outputs. The l a t t e r  is  a f i l e  contain ing  

in fo rm ation somewhat s im ila r  to  PRESIN. The output f i le s  are:

CHNGOUT -  a p r in to u t o f in fo rm ation  about the comparison o f s t a t is t ic a l  

data re la t in g  to  the response vectors as basic events; and 

UCASO -  the computed in form atidn  from CHNGOUT in  p lo tte d  form.



CHAPTER 3

Manuals fo r  Input F ile s

The fo llow ing  manuals are included to in s tru c t  the user in  how to  

prepare the necessary input f i l e s  fo r  the SMACS Program:

0 SIMQ 

0 GLAY 

0 CLAF 

0 INSSIN 

0 SMACS 

0 PRESTO 

0 CHANGO

3-1
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SIMQ MANUAL
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SIMQ INPUT

The program, SIMQKE, can g en era lly  be used in  three modes or options.

In  a l l  options the primary output is  an acc e le ra tio n  tim e -h is to ry , but in  

OPTION 1 the primary inpu t is  a ta rg e t response spectrum; in  OPTION 2 the 

sp e c tra l density  function  is  d ir e c t ly  s p e c ifie d ; and OPTION 3 allows the  

user to re - in p u t a p revious ly  generated power sp e c tra l density function  and 

to  specify  desired changes in  th a t fu n ctio n .

OPTION 1 -  INPUT DATA

CARD 1

CARD 2

TS : 
TL : 

TMINl :

TMAXl

YMIN

YMAX

Format (2DA4) TITLE CARD 

FORMAT (6F10.0 )

sm allest period (seconds) o f desireo response spectrum, 

la rg e s t period (seconds) o f desired response spectrum, 

sm allest period used to Determine the range o f frequencies  

to  be represented in  the s im u la tio n . G enerally i t  is  

equal to  TS.

la rg e s t period used to  determine the range o f frequencies  

to  be represented in  the s im u la tio n . G enerally i t  is  

equal to  TL.

an estim ated sm allest v e lo c ity  response s p e c tra l value 

( in /s e c ) .  I t  is  mainly used to  determine the minimum 

ord inate  on a p lo t o f the spectrum, 

an estim ated la rg e s t v e lo c ity  response s p e c tra l value  

( in /s e c ) .  I t  is  used mainly to  determine the maximum 

ord in ate  on a p lo t  o f the response.

CARD 3 -  FORMAT (5F10 .0 )

DELT : o is c re t iz a tio n  in te rv a l  (sec) (Standaro input is  0 .0 1 ) .

TRISE : earthquake r is e  time (sec) o f in te n s ity  envelope.

TLVL : earthquake le v e l time (sec) o f in te n s ity  envelope.

AGMX : desired maximum ground acc e le ra tio n  in  "g 's " .

OUR : desired duration  o f accelerogram.
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CARD 4 -  FORMAT (110,815)

I IX  : an a rb itra ry  oad in teger which acts as a seec fo r the

random phase angle generator.

NOAMP : number o f damping values fo r which s^ (o)) is  oesired.

NCYCLE : number o f cycles to  smoothen a response spectrum. I f  

NCYCLE = 1, no cycling  is  done.

ICASE : i f  ICASE = 1 , no in te n s ity  envelope is  used. I f  ICASE = 2,

an in te n s ity  envelope is  used (standard input is  ICASE =2).

NPA : number o f a r t i f i c i a l  earthquakes desired from one
ta rg e t response spectrum (and one sp ectra l density functio n ), 

NRES : to ta l  number o f points which describe the ta rg e t response

spectrum.

NGWK set NGWK = 0 fo r  Option 1

NKK : to ta l  number of periods a t equal in te rv a ls  on a logarithm ic

sca le . 0 < NKK < 3000 (g en era lly  NKK is  on the order o f 

200 or 300 p o in ts ).

NTHP : number of zeros to ado to the time h is to ry  output.

CARO 5 FORMAT (8F10.0)

AMOR ( I )  : damping c o e ffic ie n ts  in  decimal parts o f c r i t ic a l  damping.

The f i r s t  damping entered w i l l  be the one fo r which cyc lin g , 

i f  desired, w i l l  be done.

CARO 6 to  CARO (5+NRES): FORMAT (2F10.) -  ta rg e t response spectrum

TSV(l) SVO(l)

TSV(NRES) SVO(NRES)

where: TSV(l) = sm allest period (sec)

TSV(NRES) = la rg e s t period (sec)

SVO(l) = ta rg e t pseudo-velocity value in  in /sec  

SVO(NRES) = ta rg e t pseuoo-velocity value in  in /sec
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GLAY MANUAL
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Preparation o f Input Data fo r Executing GLAY*

A) Logical Channel Numbers fo r  I/O  Operations: GLAY operates on only 

three I/O  channels. The lo g ic a l channel numbers are specified  by three  

Fortran statements in  each program. The app lication s o f these three I/O  

channels are as fo llow s:

IGRl = The lo g ic a l channel number assigned to  the input data; i t  is  

the master device from which a l l  input data is  read 

(D e fau lt IGR=5).

IGR2 = The lo g ic a l channel number fo r output data; i t  is  used to

l i s t  the input data, w rite  e rro r messages, and provide general 

procedural inform ation (D efau lt IGR2=6).

ICLA3 = The lo g ic a l channel number fo r s to rin g  the Green's function  

tab les fo r CLAF. This channel should be assigned to a tape 

or a permanent disk device because the data w i l l  be w ritte n  in  

binary (unformatted w rite )  form (D efau lt ICLA3=1).

B) Modular input fo r GLAY: The input data fo r GLAY can be 

conveniently divided in to  s ix  input modules as shown in  Figure 2 .A. By 

using data modules, the user can more re a d ily  id e n t ify  the locatio n  of the  

read statements and the block o f data which has to be repeated in  a loop. 

The parameters in  each module w i l l  be described in  the fo llow ing  o u tlin e :

MODULE #1 — Global Control Parameters

Logical Channel Number=IGRl

Program=MAIN

*This is  taken from Reference 4.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  READ(IGR1,10)NRFQ,NLY,IFITER,LLLL,IPRNT *

*  10 F0RMAT(16I5) *

*  READ(IGRl,20)RI,RE *

*  20 F0RMAT(2E10.3) *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NFRO = The to ta l  number of frequencies a t which the Green's 

function  tab les  are to  be ca lc u la te o .

NLY = The number o f layers  (in c lu o in g  the unoerlying h a lf  space) 

in  the s o i l  medium.

IFITER = 0 .  Do not c a lc u la te  the Green's function  ta b le  by in te ra -  

t io n ; use the prescribed increment "DR" in s teao . For 

users who are experienced in  choosing the optimum in c re ­

ment,- DR, th is  option is  much fa s te r  than the i te r a t iv e  

procedure.

IFITER = 1 . C a lcu la te  the Green's function  ta b le  by i te r a t io n ;  l e t  

the program choose the optimum increm ent.
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MODULES OF INPUT DATA FOR GLAYER

#2 IFITER=0 

Minimum aR (MAIN)

#4 M a te ria l Properties and 

Layer Geometry (G Ll)

#3 IFITER=1 

(MAIN)

Maximum Number of 

I te ra t io n s , NITER

#6 IFITER=1 

Frequencies o f Analysis  

(GL2)

#5 IFITER=0 

Frequencies o f Analysis 

and aR (GL2)

#1 Global Control Parameters 

(MAIN)
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LLLL = The i n i t i a l  number o f points in  the Green's function tab le  

before the ite ra t io n s  begin. To avoio a la rg e  number o f 

i te ra t io n s  (the most time-consuming p a r t ) ,  i t  is  wise to  

choose a la rg e r value o f LLLL fo r high frequencies and a 

lower one fo r low frequencies. Recommended values are 

LLLL=8 fo r low frequencies, and LLLL=16 or higher fo r high 

frequencies.

IPRNT = 0. Do not p r in t  the Green's function tab les .

IPRNT = 1 . P r in t  the Green's function ta b le s .

RI,RE = The i n i t i a l  and f in a l  r a d i i ,  resp e c tive ly , fo r a l l  the

Green's function ta b le s . RI is  usually  set to zero w hile  

RE is  set to  the maximum length o f the foundation, thus

allow ing a l l  interm ediate r a d i i  to  be in te rp o la ted  w ith in

th is  range.

MODULE #2 — IFITER=0, Minimum Increment DR

Logical Channel Number=IGRl

Program=MAIN

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  READ(IGR1,1D0)DRMIN *

*  IDG FORMAT (E1Q.3) *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

DRMIN = The minimum increment o f DR to be used among a l l  the f r e ­

quencies. This parameter is  used to determine what s ize  

core memory is  required to store the la rg es t Green's 

function tab le  w hile using IFITER=0.
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MODULE #3 — IFITER=1, Maximum Number o f I te ra t io n s , NITER.

Logical Channel Number=IGRl 

Program=MAIN

* * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  READ (IGR1,210)NITER *

*  210 FORMAT (15) *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NITER = The maximum number o f Ite ra t io n s  allowed when IFITER=1

Is  used. NITER Is  used to prevent possible nonconvergent 

Ite ra t io n s  and to  determine what s ize  core memory Is  re ­

quired I f  the maximum number o f Ite ra t io n s  Is  performed.

MODULE #4 — M ate ria l P roperties and Layer Geometry 

Logical Channel Number=IGRl 

Program=SUBROUTINE GLl

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

. *  R EA D (IG R 1,10)(B ETA (II),II= I,N LY ) *

*  REA D (IG R 1,10)(R H 0(II),11=1,NLY) *

*  R EA D (IG R 1,10)(P 0IS0N (II),II=1 ,N LY) *

*  READ(IGR1,10)(DAMP(II),11=1,NLY) *  .

*  R E A D (IG R 1,10)(TH (II),11=1,NLY) *

*  10 F0RMAT(8E10.3) *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

BETA = The shear wave v e lo c ity  fo r each la y e r In  the s o il  

medium.

RHO = The mass density o f each laye r In  the s o il  medium.

POISON = The Polsson's ra t io  o f each la y e r In  the s o il  medium.
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DAMP = The damping c o e ff ic ie n t  ( in  decim al) o f each la y e r  in  the  

s o il  meoium.

TH = The thickness o f each la y e r in  the s o i l  medium; i t s

physical u n its  must be consis ten t w ith  BETA and RHO. Since 

the la s t  la y e r  is  assumed to  be a s e m i- in f in ite  h a lf  space, 

i t  is  not necessary to  specify  TH(NLY).

MODULE #5 — IFITER=0, Frequencies o f Analysis and DR 

Logical Channel Number=IGRl 

Program=SUBROUTINE GL2

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  DO 600 IFRQ=1,NFRQ *

*  READ (IGR1,400)FRQ,DR *

*  400 F0RMAT(2E10.3) *
*  600 CONTINUE *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

FRQ = One o f the frequencies (c y c le /s e c ) to  be analyzed in  the 

program CLAF. For each "NFRQ" frequency, a Green's 

function  ta b le  is  crea ted . I t  should be emphasized th a t  

the frequency cannot be set to  zero fo r  th is  program. A 

s u b s titu te  value o f FRQ=0.01 cyc le /sec  w i l l  be useo i f  

FRQ=0.

DR = The increment o f radius to be used in  the Green's function  

ta b le  when IFITER=0. The value o f DR must be chosen fo r  

each frequency so th a t the in te rp o la te d  values w i l l  have 

adequate accuracy. At higher frequencies, i . e . ,  sho rter  

wavelengths, DR must be sm alle r.
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MODULE #6 — IFITER=1, Frequencies o f Analysis  

Logical Channel Number = IGRl 

Program=SUBROUTINE GL2

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  DO 600 IFRQ=1,NFRQ *

*  READ(IGRl,400)FRQ *

*  400 FORMAT(ElO.3) *
*  600 CONTINUE *

FRQ = One o f the frequencies (cyc le /sec ) to  be analyzeo in  the program 

CLAF. For each "NFRQ" frequency, a Green's function  ta b le  is  

created w ith  an increment DR oetermineo by GLAY through ite r a t io n .  

I t  should be emphasized th a t the frequency cannot be set to  zero  

fo r  th is  program. A s u ita b le  value o f FRQ=0.01 cyc le /sec w i l l  be 

used i f  FRQ=0.
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CLAF MANUAL
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Preparation o f Input Data fo r Executing CLAF*

A) Logical Channel Numbers fo r I /O  Operations: CLAF operates on 

four I/O  channels. A ll  four lo g ic a l channel numbers are assigned by 

Fortran statements In  the main program. The app lication s o f these four 

I /O  channels are as follow s:

ICLAl = The lo g ic a l channel number assigned to the Input oata

(D efau lt ICLA1=5).

ICLA2 = The lo g ic a l channel number fo r output data. I t  Is  used to

l i s t  the Input data , w rite  e rro r messages, and provide 

general procedural Inform ation (D e fau lt ICLA2=6).

ICLA3 = The lo g ic a l channel number fo r  reading the Green's function  

tab les generated by GLAY (D e fau lt ICLA3=7).

ICLA4 = The lo g ic a l channel number assigned to  store the Impedance

and wave sca tte rin g  matrices fo r SSIN. The w rite  s ta te ­

ments using channel ICLA4 are formatted (D efau lt ICLA4=8).

B) Modular Input fo r CLAF: The Input data fo r CLAF may be divided  

In to  f iv e  Input modules as shown In  Figure 2 .6 . Module numbers, 3, 4, and 

5 must be repeated fo r each frequency o f the analys is; however, the la t t e r  

two modules may be exempted fo r  some frequencies by one o f three  

conditional parameters.

♦Taken from Reference 4.
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MODULES OF INPUT DATA FOR CLAF

r
#2 Geometry of Foundation 

__________(CLAF2)__________

#3 Frequency of  Analysis 

(CLAF2)

#1 Global Control Parameters 

(MAIN)

#4 Parameters fo r  Incident  Plane 

Waves, (condit ions NCASE) 

(CLAF2)IFCVAR

#5 Green's Function Tables From 

GLAYER or GHALF, (condit ion NLAYER) 

(CLAF2)

1
Repeated for
I

each frequency

1
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MODULE #1 — Global Control Parameters 

Logical Channel Number = ICLAl 

Program=MAIN

READ(ICLAl,1 0 )C, VS, CL,DAMP 

10 FORMAT(4E10.3)
READ(ICLAl,2 0 )NUMFRQ, NCRN, IFCVAR, IPRNT, IPLOT, IDIM 

20 F0RMAT(16I5)

READ( ICLA l,2 0 ) ( IFDOF( JG) , JC=1,6 )
READ( ICLA l,2 0 )NP, NTYPE, ISFX, IPSY, NCASE, IMP, NLAYER
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G = The reference shear modulus o f the s o il  medium ( f i r s t  

la y e r ) .  I t  is  used to norm alize the dimensionless im­

pedance and s c a tte rin g  m atrices.

VS = The reference shear wave v e lo c ity  o f the s o il  medium
( f i r s t  la y e r ) .  I t  is  used to norm alize the oimensionless 

frequency a^ = wa/ v^.

CL = The c h a ra c te r is t ic  length o f the foundation. I t  is  useo

to render dimensionless both the frequency and the im - 
peoances. I f  CL is  chosen to  represent reasonably the 

o v e ra ll dimension o f the foundation, e .g . ,  the radius  

o f a c ir c le  or the width o f a re c tan g le , the impeoance 

functions w i l l  usu ally  have the order o f 10° or 10^.

DAMP = The damping r a t io  o f the s o il  medium in  decim al, e .g . ,

DAMP=0.01 im p lies  1% damping. DAMP is  used to  determine  

the a tten u atio n  o f plane wave am plitudes.

NUMFRQ = The number o f frequencies a t which the impedance and

s c a tte rin g  m atrices are to be c a lc u la te d .

NGRN = The maximum number o f po ints among a l l  the Green's func­

tio n  tab les  ca lou la ted  by GLAY.

IFCVAR = 0 . The param eters, BOC, UL, UT, and bV, are not functions o f

frequency. This option is  usefu l fo r  some body waves.

IFCVAR = 1 . The parameters, BOC, UL, UT, and UV, are functions o f f r e ­

quency; they must be read in  fo r  each frequency i f  

NLAYER.GT.l (th e re  is  no Dispersion fo r  a h a lf  space).

IPRNT = 0. Do not p r in t  the ca lcu la ted  re s u lts .

IPRNT = 1. P r in t  the ca lcu la ted  re s u lts .
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IPLOT = 0. Do not create a p r in te r -p lo t  o f the re s u lts .

IPLOT = 1. P lo t the resu lts  on the p rin ted  output.

IDlM = 0 . P r in t the impedance and sca tte rin g  m atrices in  d i ­

mensionless form.

IDlM = 1. P r in t the impedance and sca tte rin g  m atrices in  phy­

s ic a l un its  th a t are consistent w ith  G, VS, and CL.

Note: the resu lts  stored in  device, 1CLA4, fo r SSIN w i l l  

always be dimensionless.

IFDOF = An array o f up to  s ix  in tegers in d ic a tin g  which degrees o f 

freedom o f the foundation are to be considered. Values:

( 1 -X , 2 -Y , 3 -Z , 4-XX, 5-YY,6-ZZ) .

NP = The number o f rectangular subregions required to  approx­

imate the foundation surface.

NTYPE = The number of d iffe re n t types o f rectangular subregions 

used. In  order to  use the same type, the X and Y oimen- 

sion o f the subregions must be id e n t ic a l.

IFSX = 0 . The foundation is  not symmetrical about the x -a x is .

IFSX = 1. The foundation is  symmetrical about the x -a x is . Only

one h a lf  o f the subregions must be read in .

IFSY = 0. The foundation is  not symmetrical about the y -a x is .

IFSY = 1 . The foundation is  symmetrical about the y -a x is . Only

one h a lf  o f the subregions must be read in . I f  both 

IFSX and IFSY = 1, input only one quadrant o f the foundation.



3-19

NCASE = The number o f in c id e n t wave forms to be considered. I f  

NCASE is  set to  zero , the s c a tte rin g  m atrix  w i l l  not be 

c a lc u la te d .

IMP = 0 . Do not c a lc u la te  the impedance m atrix .

IMP = 1 . C a lcu la te  the impedance m a trix .

NLAYER = The number o f layers  in  the s o il  p r o f i le s .  I f  NLAYER=1

(h a lf  space), only one Green's function  ta b le  w i l l  be 

reao in  from u n it ICLA3; otherw ise, a ta b le  w i l l  be reao 

in  fo r  each o f the "NUMFRQ" frequencies.

MODULE #2 —  Geometry o f Foundation

Logical Channel Number = ICLAl

Program=SUBROUTINE CLAF2

READ(ICLA1,10G)SCALE

READ(ICLAl,1 0 0 ) (XB(IX) , YB(IX) , LE T(IX ) , IX=1, NP)

100 F0RMAT(2F6.3,I5)

READ( IC LA l,2 0 0 ) (X H (IX ), Y H (IX ), IX=1, NTYPE)

200 F0RMAT(2F6.3)

SCALE = A scale fa c to r  fo r the convenience o f in p u t. The values 

o f XB, YB, XH, and YH w i l l  be d iv ided by th is  fa c to r .

X B (I) ,Y B (I)=  The X -  ana y-coordinates o f the cen tro id  o f the I  sub- 

reg ion; both values are normalized by the c h a ra c te r is t ic  

length  CL. For example, i f  CL=100ft, and the x -c o o r-  

d inate  is  30 f t  from the o r ig in , then XB=0.300, i f  

SCALE=1. C le a r ly , XB and YB may be expressed in  

reg u la r physical u n its  i f  SCALE is  equal to CL.



3-20

LET(I) = An integer specifying the type of subregional dimensions 

f o r  the subregion; i . e . ,  the subregion w i l l  have 

the dimensions of XH(LET(I)) and YH(LET(I) ) .

XH(J),YH(J)= The x and y dimensions of the type of subregion; 

both dimensions are normalized by CL.

MODULE #3 — Frequency of Analysis 

Logical Channel Number = ICLAl 

Program=SUBROUTINE CLAF2

*Note: This module is repeated fo r  each of "NUMFRQ" frequencies (see

Figure 2 .5 ) ;  the index fo r  each loop is NF.

READ(ICLAl,300)FRQ(NF)

300 FORMAT (E lO .3)

FRO(NF) = The frequencies at which the impedance and scattering

matrices are to be calculated. I f  the soi l  medium is.

layered ( NLAYER.GT.l) ,  the frequencies must be identical  

to those used by GLAY. I f  the soi l  medium is a ha l f  space 

( NLAYER.EQ.1) ,  the frequencies must be 

lower than the maximum frequency used in GLAY.

*MODULE #4 - -  Parameters fo r  Incident Plane Waves

Logical Channel Number = ICLAl

Program=SUBROUTINE CLAF2

*Note: This module is repeated fo r  each of "NUMFRQ" frequencies (see 

Figure 2.6) except f o r  the fol lowing conditions:
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( i )  NLAYER=1. Since a l l  plane waves in  a h a lf  space are 

nondispersive, the parameters are frequency indepen­

dent. hence, module #4 is  used only fo r  the f i r s t  

frequency loop.

( i i )  IFCVAR=0. The parameters fo r the in c id e n t waves are 

frequency independent; th e re fo re , mooule #4 is  used 

only fo r the f i r s t  frequency loop.

( i i i )  NCASE=0. Module #4 w i l l  be om itted fo r  every frequency.

READ(ICLA1,310)(B0C(J),TH(J),UL(J),UT(J),UV(J),J=1,NCASE)

310 FGRMAT(F10.4,F1G.2,6F8.3)

EGC(J) = The r a t io  o f shear wave v e lo c ity , VS, to  the apparent

wave v e lo c ity  fo r  the in c id e n t wave. BGC is  f r e ­

quency depenoent fo r surface waves in  a layered medium.

TH(J) = The h o rizo n ta l angle which s p e c ifie s  the propagation

d ire c tio n  o f the 3 wave. TH is  measured in  degrees 

counterclockwise to  the x -ax is  (see Figure 2 .3 ) .

U L(J),U T(G ),

LiV(J) = The complex amplitude o f the lo n g itu d in a l, transverse  

and v e r t ic a l  component, re s p e c tiv e ly , o f the in c i -  

oent wave evaluated a t the o r ig in  o f the foundation  

coordinate system.

♦MGDULE #5 —  Green's Function Tables from GLAY

Logical Channel Number = ICLA3

Program=SUBRGUTINE CLAF2
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*Note: Module #5 is  repeateo fo r each o f "NUMFRQ" frequencies (see

Figure 2 .6 )  i f  NLAYER.GT.l. For NLAYER=1, however, module #5 

is  used only fo r  the f i r s t  frequency loop.

READ(ICLA3) D IV, NGRNl, FFFR

READ( ICLA3)( ( G F(IX , J) , IX =1, 4 ) , J=1, NGRNl)

The fo llow ing  parameters were ca lcu la ted  by GLAY ana 

were stored in  b inary form in  lo g ic a l channel, ICLA3:

DIV = The normalized increm ent, waR/V , o f the Green's functions ’
ta b le .

NGRNl = The number o f points in  the Green's function  ta b le ; NGRNl

must be sm aller than or equal to  NGRN.

FFFR = A frequency c o m p a tib ility  check fo r  CLAF. I f  NLAYER 1,

FFFR must be equal to  FRQ(NF) fo r  each loop. I f  NLAYER=1, 

FFFR (one ta b le ) represents the maximum frequency o f the 

ana lys is  and must be la rg e r  than FRQ(NF) fo r  each loop.

GF = A set o f four complex numbers fo r each "NGRNl" increm ent.

These complex numbers w i l l  be used fo r  c a lc u la tin g  the  

Green's function  m atrix by in te rp o la tio n .
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INSSIN MANUAL
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PROGRAM I N S S I N ,  V E R S I O N  3 . 2

I N PU T DATA FROM F I L E  I N S S I N I

T H I S  V E R S I O N  OF I N S S I N  I S  NOT C O M P A T I B L E  

W I T H  S S I N  V E R S I O N S  P R I O R  TO S S I N  5 . 3

RECORD 1 ( 2 I 5 , 4 X , A 1 ) :  B A S I C  CONTROL DATA

J OP T  =  O P T I O N  NUMBER FOR C A L C U L A T I O N  OF S S I N  I N P U T

=  1 :  C A L C U L A T E  I N P U T  DATA FOR S S I N  O P T I O N  I F C A L = 0  

=  2 ;  C A L C U L A T E  I N P U T D ATA  FOR S S I N  O P T I O N  I F C A L = 1  

D E F A U L T  V A L U E  I S  J OP T  =  1

NNREQ =  UPPER BOUND ON NUMBER OF RESPONSE R EQU E S TS  TO

BE P R O C ES S E D .  T H I S  PA R A ME T E R  I S  USED TO D E T E R M I N E  

STORAGE R E Q U I R E M E N T S .

I V I N  =  NAME ( X ,  Y OR Z )  OF THE V E R T I C A L  A X I S  IN THE S A P 4

MODEL ( D E F A U L T  =  Z ) .  I F  THE V E R T I C A L  A X I S  I S  NOT

THE Z - A X I S ,  THE C O O R D I N A T E  S Y S T E M  W I L L  BE TRA N S P OS E D  

TO FORM A R I G H T - H A N D E D  S YS T E M  W I T H  THE Z - A X I S  V E R T I C A L .
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RECORD 2 ( 2 4 1 3 ) :  I N S S I N  OU TP U T LOG O P T I O N S  ( L I S T  IN ANY OR D E R )

1 =  P R I N T  NODE P O I N T  C O O R D I N A T E S  IN I N S S I N L O G .

2  =  P R I N T  S A P 4  I D - A R R A Y  IN I N S S I N L O G .  T H I S  A R RAY I S  USED TO F I N D

E Q U A T I O N  NUMBERS OF G I V E N  DEGREES OF FREEDOM AS D E S C R I B E D  BY 

NODE P O I N T  NUMBER AND COMPONENT,

■ 3  =  P R I N T  CONDENSED I D - A R R A Y  IN I N S S I N L O G .  T H I S  A R RA Y  PERFORMS 

THE I N V E R S E  F U N C T I O N  OF O B T A I N I N G  NODES AND COMPONENTS 
FROM E Q U A T I O N  N UM B E R S .

4  =  P R I N T  MASS M A T R I X  ( X M )  IN I N S S I N L O G .

5 =  P R I N T  MODAL F R E Q U E N C I E S  ( R A D / S E C )  AND D A M P I N G  R A T I O S  IN I N S S I N L O G .

6 =  P R I N T  MODAL P A R T I C I P A T I O N  F ACTORS ( B E T A  M A T R I X )  I N  I N S S I N L O G .

T H I S  O P T I O N  A L S O  P R I N T S  P E R CE N TA G ES  OF T O T A L  MASS P A R T I C I P A T I N G  

IN EACH MODE FOR EACH B A S E MA T DEGREE OF FREEDOM.  O P T I O N  1 O N L Y .

7 =  P R I N T  R I G I D  BODY MASS M A T R I X  ( B M A S S )  IN I N S S I N L O G .  O P T I O N  1 O N L Y .

8  =  P R I N T  S T R E S S - D I S P L A C E M E N T  M A T R I X  ( S A )  AND MODAL C O O R D I N A T E S

FOR E L EM E NT  DEGREES OF FREEDOM ( E L P H I  M A T R I X )  TO I N S S I N L O G .

O P T I O N  1 O N L Y .

9 =  P R I N T  THE SMODE M A T R I X ,  W H I C H  C O N S I S T S  OF S TH E  MODAL C O O R D I N A T E S

OF THE R E Q U ES TE D  A C C E L E R A T I O N  AND S T R E S S  C OMP ON E N TS ,  TO I N S S I N L O G .  

O P T I O N  1 O N L Y .

10  =  P R I N T  THE A L K P  M A T R I X ,  W H I C H  C O N S I S T S  OF THE A L F A  M A T R I X

FOR THE MODAL C O O R D I N A T E S  OF SMODE.  O P T I O N  1 O N L Y .

11 =  P R I N T  THE C OM P L ETE  A L F A  M A T R I X ,  W H I C H  D E F I N E S  THE R I G I D  BODY

M O T I O N S  OF A L L  DEGREES OF FREEDOM I N D UC E S  BY U N I T  M O T I O N S  OF 

THE R I G I D  B A S E M A T .  O P T I O N  1 O N L Y .

12 =  P R I N T  D E T A I L E D  T I M I N G  I N F O R M A T I O N  BY S U B R O U T I N E  ON THE USERS

T E R M I N A L  AND I N  I N S S I N L O G .  I N F O R M A T I O N  I N C L U D E S  CPU T I M E ,

I / O  T I M E ,  S Y S T E M  T I M E  AND T O T A L  CHARGED T I M E  IN S E C ON DS .

13  =  P R I N T  F I X E D  BASE E I G E N V E C T O R S  IN I N S S I N L O G .  O P T I O N  2 O N L Y .
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RECORD 3 ( 7 I 5 , 2 X , A 3 ) :  B A SEMAT DEGREES OF FREEDOM

NDFD =  NUMBER OF F O U N D A T I O N  DEGREES OF FREEDOM ( U P  TO 6 )

D E F A U L T  V A L U E  =  6 U N L E S S  SYMMETRY C O N D I T I O N S  

ARE S P E C I F I E D  ( S E E  I F SYMM B E L O W ) .

I T D O F =  NDFD NUMBERS I N D I C A T I N G  W H I C H  F O U N D A T I O N  DEGREES OF

FREEDOM ARE TO BE I N C L U D E D .  THE C O N V E N T I O N  I S  AS FOLL OW S :

1 X - T R A N S L A T  ION

2 =  Y - T R A N S L A T I O N  

.3 =  Z - T R A N S L A T  ION

4 =  X X - R O T A T I O N

5 =  Y Y - R O T A T I O N

6 =  Z Z - R O T A T I O N

D E F A U L T  V A L U E S  ARE 1 THRU 6 S E Q U E N T I A L L Y  

D E F A U L T  OCCURS ON LY  I F  NDFD I S  D E F A U L T E D

I FSYMM =  T H I S  F L AG I S  U SED TO PROCESS H A L F - M O D E L S  THAT  ARE S Y M M E T R I C

ABOUT A P L A N E .  S Y M M E T R I C  OR A N T I S Y M M E T R I C  BOUNDARY C O N D I T I O N S  

CAN BE S P E C I F I E D .  ON L Y  ONE V E R T I C A L  P L AN E  MAY BE S P E C I F I E D .  

THE Z - A X I S  MUST BE V E R T I C A L .  THE C O N V E N T I O N  I S  AS FOLL OW S :

XZ =  S Y M M E T R I C  MODEL ABOUT THE X Z - P L A N E  

- X Z  =  A N T I S Y M M E T R I C  MODEL ABOUT THE X Z - P L A N E  

YZ =  S Y M M E T R I C  MODEL A BOUT THE Y Z - P L A N E  

- Y Z  =  A N T I S Y M M E T R I C  MODEL A BOUT THE Y Z - P L A N E

I F  T H I S  O P T I O N  I S  U S E D ,  NDFD MAY BE D E F A U L T E D  TO 3  AND 

THE A P P R O P R I A T E  DEGREES OF FREEDOM W I L L  BE D E T E R M I N E D  FROM 

THE F L AG I F S Y M M .  I F  THE D E F A U L T  I S  NOT U S E D ,  THE DEGREES 

OF FREEDOM THAT  ARE I N P U T W I L L  BE C H E C K E D .

RECORD 4  ( 3 E 1 0 . 3 ) :  L O C A T I O N  OF B A S E M A T  R E F E R E NC E  P O I N T

X REF =  X - C O O R D I N A T E

YREF =  Y - C O O R D I N A T E

ZR EF  =  Z - C O O R D I N A T E
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RECORD 5 ( 8 F 1 0 . 5 ) :  MODAL D A M P I N G  R A T I O S

D A M P ( J )  =  THE D A M P I N G  R A T I O  TO BE USED FOR EACH MODE I N  THE S UB S E QUE NT 

S S I N  R UN.  A ZERO V A L UE  W I L L  CAUSE THE D A M P I N G  R A T I O  OF THE 

P R E V I O U S  MODE TO BE A S S I G N E D .  MODE 1 MUST BE A S S I G N E D  A V A L U E .
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RECORD 6 ( 3  I 5 . 1 X , 3 A 8 , I 5 , 2 F 1 0 . 0 ) :  K I N E M A T I C  RESPONSE REQUESTS

P R O V I D E  ONE L I N E  FOR EACH RESPONSE COMPONENT D E S I R E D .  T E R M I N A T E  
W I T H  A B L A N K  L I N E .

NP =  NODE P O I N T

1C =  R ESPONSE COMPONENT.  THE C O N V E N T I O N  I S  THE SAME AS FOR THE

B A SEMAT COMPONENTS:

1 =  X - T R A N S L A T I O N  4  =  X X - R O T A T I O N

2 =  Y - T R A N S L A T I O N  5 =  Y Y - R O T A T I O N

3 =  Z - T R A N S L A T I O N  6 =  Z Z - R O T A T I O N

I T Y P E  =  THE T YPE OF RESPONSE D E S I R E D ,  THE C O N V E N T I O N  I S  AS FOLL OW S :

0 =  A B S O L U T E  A C C E L E R A T I O N  

+1 =  A B S O L U T E  V E L O C I T Y  

- 1  =  R E L A T I V E  V E L O C I T Y  

+ 2  =  A B S O L U T E  D I S P L A C E M E N T  

- 2  =  R E L A T I V E  D I S P L A C E M E N T

L B L  =  ANY I D E N T I F Y I N G  L A B E L  UP TO 2 4  C HA R A C T E R S

l U S E  =  THE USE TO W H I C H  T H I S  RESPONSE I S  TO BE PUT ( D E F A U L T  =  0 ) :

0  =  ON L Y  THE P E A K  RESPONSE W I L L  BE OU TP U T BY S S I N .

1 =  THE COMP L E TE  T I M E  H I S T O R Y  W I L L  BE O U T P U T  BY S S I N .

>1 =  THE C OM P L ETE  T I M E  H I S T O R Y  W I L L  BE O U TP U T BY S S I N ,

W I T H  THE S U B S E QU E N T  USE OF I T  TO BE D E F I N E D  BY

THE USER E X T E R N A L L Y  TO S S I N .

FRQ =  T H I S  I S  A S P E C I A L  CONTROL P A RAMETER FOR USE W I T H  S M A C S .

I T  D E F I N E S  A S P E C I F I C  FREQUENCY AT W H I C H  A S P E C T R A L  RESPONSE 

I S  TO BE COMPUTED S U B S E QU E N T  TO S S I N .  THE V A L U E  OF l USE 

MUST BE A T  L E A S T  1 ;  THE P R E C I S E  V A L U E  I S  D E T E R M I N E D  BY THE 

SMACS CODE C O N V E N T I O N .

DMP =  T H I S  S P E C I A L  SMACS CONTROL P ARAMETER D E F I N E S  THE D A M P I N G

R A T I O  FOR W H I C H  THE ABOVE S P E C T R A L  RESPONSE I S  TO BE COMP UTE D.



3-29

RECORD 7 ( 2  I 5 , 6 X  , 3 A 8  , I 5 )  : E L EMENT  FORCE OR S T R E S S  RESPONSE REQUESTS

P R O V I D E  ONE L I N E  FOR EACH E L EM E NT FORCE OR S T R E S S  COMPONENT FOR 

W H I C H OU T P U T  FROM PROGRAM S S I N  I S  D E S I R E D .  R EQU E S TS  ARE GROUPED BY 

E L EMENT T Y P E ;  A L L  E L EMENT  GROUPS MUST BE I N C L U D E D .  A GROUP C O N S I S T S  

OF A S E R I E S  OF E L EMENT  S T R ES S  COMPONENT REQUEST L I N E S  T E R M I N A T E D  BY 

A B L A N K  L I N E .  E L EM E NT  NUMBER R E F E R EN C ES  W I T H I N  AN EL E ME NT  TYPE ( T R U S S ,  

S A Y )  G R OU P I N G  MUST BE IN A S C E N D I N G  O R D E R.  THE PROGRAM PR OC E S S E S  ELEMENT 
GROUPS I N  THE SAME ORDER AS O R I G I N A L L Y  I N P U T  I N  THE S A P 4  E L EM E NT D A T A .

I F  NO OU TP U T I S  TO BE PRODUCED FOR AN E L EM E NT  T Y P E ,  THEN I N P U T  ONE B L AN K  

L I N E  FOR I T S  G R O U P .

N EL  =  EL EM E NT  NUMBER

I I  =  COMPONENT N UMB E R .  THE C O N V E N T I O N  I S  THE SAME AS THAT
USED BY S A P 4 .

L B L  =  ANY I D E N T I F Y I N G  L A B E L  UP TO 2 4  C H A R A C T E R S .

l U S E  =  THE USE TO W H I C H  T H I S  RESPONSE I S  TO BE PUT ( D E F A U L T  =  0 ) :

0 =  ON L Y  THE PEAK RESPONSE W I L L  BE OU TP U T BY S S I N .

1 =  THE C OM P L ET E  T I M E  H I S T O R Y  W I L L  BE OUTPUT BY S S I N .

>1 =  THE C OM P L ETE  T I M E  H I S T O R Y  W I L L  BE OU TP U T BY S S I N ,

W I T H  THE S U B S E QU E N T  USE OF I T  TO BE D E F I N E D  BY

THE USER E X T E R N A L L Y  TO S S I N .
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SMACS MANUAL
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U S E R ' S  G U I D E  FOR PROGRAM 

SMACS /  S S I N  ON THE B E R K E L E Y  L B L  SYS TEM 

BY

S T A N  BUMPUS 

W I T H  

MUCH H E L P  FROM 

O LE G  M A S L E N I K O V

LAWRENCE L I V E R M O R E  N A T I O N A L  L ABO R AT O R Y 

4 MARCH 1 9 8 2
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D AT A SET  1 :  G LO BA L  CONTROL PAR AMETER S 

RECORD 1 ( 1 0 A 8 )

I DENT I =  UP TO 6 4  C H AR AC T ER S I D E N T I F Y I N G  THE S M A C S / S S I N  RUN 

RECORD 2 ( 4 E 1 0 . 3 , 2 M 0 )

G =  THE R EF ER EN C E SHEAR MO D U L U S.
VS =  THE R EF ER EN C E SHEAR WAVE V E L O C I T Y .
CL THE C H A R A C T E R I S T I C  L EN G TH  OF THE F O U N D A T I O N .
DRAT =  THE R EF ER EN C E D A M P I N G  R A T I O .  N E ED E D  O N L Y  I F  N V I M P  > 0
L LC M  =  THE R E Q U I R E D  S I Z E  OF LCM S T O R A G E .
NPROBS =  NUMBER OF EAR THQ UAKE PR O BLEM S TO BE S O L V E D .  D E F A U L T  =  1

R EPE AT D ATA S E T S  6 THROUGH 8  NPROBS T I M E S

RECORD 3 ( 4 1 5 )

N FDN :  THE NUMBER OF F O U N D A T I O N S  IN  THE P R O B L E M .
N T S T R  =  THE T O T A L  NUMBER OF ST R U C T U R E S  I N  THE PR O B L E M .
I S M X I  -  THE I N D I C A T O R  FOR A S M A C S / S S I N  RUN

. E O .  0  MEANS AN S S I N  RUN

. E O .  1 MEANS A SMACS RUN
( A  SMACS RUN W I L L  R E Q U I R E  A D D I T I O N A L  

I N P U T  FOR THE E X P E R I M E N T A L  D E S I G N  
AN D  I T  W I L L  W R I T E  THE R E SV EC  F I L E  
N E ED E D  FOR S T A T I S T I C A L  A N A L Y S I S . )  

I F X B I  =  THE I N D I C A T O R  FOR A F I X E D  BASE A N A L Y S I S
. E Q .  0  MEANS AN S S I  A N A L Y S I S
. E G .  I MEANS A F I X E D  B AS E A N A L Y S I S
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RECORD 4 ( M O )  T H I S  RECORD I S  IN C L U D E D  O N L Y  I E  I S M X I  ^EQ .  I

I S E E D  =  THE S EE D  FOR THE RANDOM NUMBER G E N E R A T I O R  
T H I S  I N T E G E R  MUST BE ODD^

RECORD 5 ( 8 F 1 0 . 0 )  T H I S  RECORD I S  IN C L U D E D  O N LY I F  I S M X I  , E 0 .  1

GOV =  TH E C O E F F I C I E N T S  OF V A R I A T I O N  U S E D  I N  TH E C O N S T R U C T IO N  OF THE E X P E R I M E N T A L  D E S I G N .

I F X B I  . E G .  0  , THE COV H AVE THE F O L L O W I N G  M E A N I N G :
C 0 V ( 1 )  I S  THE C O E F F .  OF V A R I A T I O N  FOR THE FR EQUENCY OF THE F I R S T  S T R U C TU R E
C 0 V ( 2 )  I S  THE C O E F F .  OF V A R I A T I O N  FOR THE D A M P I N G  I N  THE F I R S T  S T R U C TU R E
C 0 V ( 3 )  I S  THE C O E F F .  OF V A R I A T I O N  FOR THE FRE QU E NC Y OF THE SECOND S T R U C TU R E
C 0 V ( 4 )  I S  THE C O E F F .  OF V A R I A T I O N  FOR THE D A M P I N G  I N  THE SECOND STR U C TU R E
C 0 V ( 5 )  I S  THE C O E F F .  OF V A R I A T I O N  FOR THE FR EQUENCY OF THE T H I R D  S T R U C TU R E
C 0 V ( 6 )  I S  THE C O E F F .  OF V A R I A T I O N  FOR THE D A M P I N G  I N  THE T H I R D  S T R U C TU R E
C 0 V ( 7 )  I S  THE C O E F F .  OF V A R I A T I O N  FOR THE FRE QU E NC Y OF THE FOURTH STR U C TU R E
C 0 V ( 8 )  I S  THE C O E E E .  OF V A R I A T I O N  FOR THE D A M P I N G  I N  THE FOURTH STR U C TU R E
N O T E :  O N L Y  4  ST R U C T U R E S  AR E A L L O W E D  IN  A SM AC S '  F I X E D  B AS E A N A L Y S I S

I F  I F X B I  . E Q ,  1 , THE COV H AVE TH E F O L L O W I N G  M E A N I N G :
C O V ( 1 ) I S THE C O E F F . OF V A R I A T ON FOR THE S O I L  SH EA R  MODULUS
C 0 V ( 2 ) I S THE C O E F F . OF V A R I A T ON FOR THE S O I L  D A M P I N G  V A L U E
C 0 V ( 3 ) I S THE C O E F F . OF V A R I A T ON FOR THE FRE QU E NC Y OF THE F I R S T  STR U C TU R E
C 0 V ( 4 ) I S THE C O E F F . OF V A R I A T ON FOR THE D A M P I N G  I N  THE F I R S T  S T R U C TU R E
C 0 V ( 5 ) IS THE C O E F F . OF V A R I A T ON FOR THE FRE QU E NC Y OF THE SECOND STR U C TU R E
C 0 V ( 6 ) IS THE C O E F F . OF V A R I A T ON FOR THE D A M P I N G  I N  THE SECOND S T R U C TU R E
C 0 V ( 7 )  I S  THE C O E F F . OF V A R I A T ON FOR THE FREQUENCY OF THE T H I R D  S T R U C TU R E
C O V ( B ) IS THE C O E F F . OF V A R I A T ON FOR THE D A M P I N G  IN  THE T H I R D  S T R U C TU R E
N O T E : O N L Y  3 ST R U C T U R E S  ARE AL L OW E D N A SMACS S S I  A N A L Y S I S
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D AT A SET  2 :  T R A N S F O R M A T I O N  OF IMP ED AN C E AND S C A T T E R I N G  M A T R I C E S

T H I S  D AT A SET  I S  R E P E A T E D  NFDN T I M E S .  ONCE FOR EACH F O U N D A T I O N .  
W A R N IN G  —  T R A N S F O R M A T I O N  A L G O R I T H M S  H AVE NOT BEEN V E R I F I E D .

RECORD 1 ( 3 I 5 , 4 E 1 0 . 3 )

N STR =  THE NUMBER OF ST R U C T U R E S  SU P P O R T E D  ON THE F O U N D A T I O N .
ND FD  =  THE NUMBER OF DEGREES OF FREEDOM OF THE F O U N D A T I O N  ( U P  TO 6 ) .
I F T  IMP =  IMP ED AN C E AND S C A T T E R I N G  M A T R I X  T R A N S F O R M A T I O N  CONTROL

I F T I M P  =  0 :  DO NOT TR ANSFORM M A T R I C E S
I F T I M P  =  1 :  TRANSFORM M A T R I C E S  A C C O R D I N G  TO X F ,  Y F ,  Z F  AN D  OF 

D E F I N E D  BELOW.
X F , Y F , Z F =  THE C O O R D I N A T E S  OF THE O R I G I N  OF THE L O C A L  S Y S T E M  ( I N  F I L E  

I M P E D F N )  W I T H  R E S P E C T TO THE R EF E R E N C E  S Y S T E M .
OF =  THE H O R I Z O N T A L  A N C L E  OF THE L O C A L  S Y S T E M  ME ASURED

C O U N T E R - C L O C K W I S E  FROM THE R E F ER EN C E S Y S T E M .

RECORD 2 ( 6 1 5 )

IT D O F  AN IN T E G E R  AR R AY OF L EN G TH  N D FD  D E F I N I N G  THE U N C O N S T R A I N E D  
DEGREES OF FREEDOM OF THE F O U N D A T I O N .  THE C O N V E N T I O N  I S :

1 =  X - T R A N S L A T I O N  4  =  X X - R O T A T I O N
2 =  Y - T R A N S L A T I O N  5  =  Y Y - R O T A T I O N
3 =  Z - T R A N S L A T I O N  6  =  Z Z - R O T A T I O N
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D AT A S E T  3 :  F O U N D A T I O N  MASS M A T R I X

T H I S  D AT A  S E T ,  FOLLOW ED BY D AT A S E T S  4  AND 4 A / B ,  I S  R E P E A T E D  N FDN T I M E S ,  
ONCE FOR EACH F O U N D A T I O N .

RECORDS 1 TO N D FD  ( 6 E 1 0 . 3 )

FM I  -  THE MASS M A T R I X  OF THE F O U N D A T I O N  M A T .  I T  I S  R EAD I N  ND FD  
L I N E S  ( R O W - B Y - R O W )  W I T H  N D FD  V A L U E S  ON EACH L I N E .
T H I S  M A T R I X  I S  U S U A L L Y  D E R I V E D  BY H AND T A K I N G  IN TO  
ACCOUNT THE C E N T ER  OF G R A V I T Y  AN D  THE R EF ER EN C E 
P O I N T  OF THE S Y S T E M .

RECORD N D FD +1  ( I 5 , 4 E I 0 . 3 )

I F T R  =  F O U N D A T I O N  MASS M A T R I X  T R A N S F O M A T I O N  C O N T R O L .
I F T R  =  0 :  DO NOT TR A N SFO R M M A T R I X .
I F T R  =  1 :  TRANSFORM M A T R I X  A C C O R D I N G  TO X F ,  Y F ,  Z F  AND OF BELO W .

X , Y , Z , Q  =  T R A N S F O R M A T I O N  P AR A M ET ER S S I M I L A R  TO THOSE I N  D AT A S E T  2 .
W AR N I N G  —  T R A N S F O R M A T I O N  A L G O R I T H M S  H AVE NOT B EE N  V E R I F I E D
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[ ^ATA SET 4 CONTROL f ' A R A M E T E R j  FOR ST R U C T U R A L  DATA

D AT A S E T S  4  AN D  4 A / B  ARE R EAD N ST R  T I M E S ,  ONCE FOR EACH S T R U C TU R E SUPP OR TED  
ON THE F O U N D A T I O N  S P E C I F I E D  I N  D AT A S E T  3 .

RECORD 1 ( 8 1 5 )

NMODE =  THE NUMBER OF MODES R E P R E S E N T I N G  THE S T R U C T U R E .
NDOF =  THE NUMBER OF F O U N D A T I O N  DEGREES OF FREEDOM THAT THE STRU C TU R E

A F F E C T S  ( U P  TO N D F D ,  THE NUMBER OF F O U N D A T I O N  DEGREES OF F R E E D O M ) .
I DOE -  AN ARRAY OF NDOF NUMBERS I N D I C A T I N G  W H I C H  F O U N D A T I O N  DEGREES OF

FREEDOM ARE A F F E C T E D  BY THE S T R U C T U R E .  T H I S  MUST BE A S U B S E T  OF 
THE I T D O F  ARRAY S P E C I F I E D  IN D AT A SET  2 FOR THE F O U N D A T I O N .

RECORD 2 ( I 5 , 4 E 1 0 . 3 )

IF T R A N  =  S T R U C T U R A L  D AT A T R A N S F O M A T I O N  CONTROL
lE T R A N  -  0 :  DO NOT TRANSFORM S T R U C T U R A L  DATA 
I F T R A N  =  I :  TR ANSFORM ST R U C T U R A L  D AT A A C C O R D I N G  TO PAR AMETER S 

X ,  Y ,  Z AND 0 .
X , Y , Z , 0  =  T R A N S F O R M A T I O N  P A R A M E T E R S .  SEE  D AT A S E T  2 FOR D E T A I L S .

W AR N I N G  —  T R A N S F O R M A T I O N  A L G O R I T H M S  H AVE NOT BEEN V E R I F I E D

RECORD ,3 ( I 5 , 3 ( A 8 , 2 X ) , 3 I 5 )

I F C A L  =  ST R U C T U R A L  D AT A I N P U T  O P T I O N  CONTROL
I F C A l  =  0 ;  S T R U C T U R A L  D AT A HAS BEEN P R E C A L C U L A T E D  TO A COMPACT

FORM FOR S S I N .  IN P U T  FORMAT IS  IN  D ATA SET  4 A .
I F C A L  =  1 ;  ST R U C T U R A L  D AT A HAS NOT BEEN P R E C A L C U L A T E D .  I N PU T

FORMAT I S  I N  O ATA SET  4 8 .
I S S I  5  =  NAME OF THE F I L E  IN  W H I C H  THE S T R U C T U R A L  O ATA IS  L O C A T E D .

THE D E F A U L T  NAME I S  S S I N S T  NOT N EED ED  IF  I S M X I  .EO  I ( A  SMACS R U N )
■ B EC A U SE THE D E F A U L T  NAME I S  S S I N S T  AND CAN BE S U B S T I T U T E D  AT

E X E C U T I O N  T I M E .
I L S I 6  = NAME OF THE F I L E  IN  W H IC H  THE S T R U C T U R A L  MASS M A T R I X  I S  L OC A TED

T H I S  I S  U SED  O N LY W I T H  THE O P T I O N  I F C A L  = I 
I S S I  7  =  NAME OF THE F I L E  IN  W H I C H  THE F I X E D - B A S E  MODAL F R E Q U E N C I E S ,  D A M P I N G

R A T I O S  AND E I G E N V E C T O R S  ARE L O C A T E D  T H I S  IS  U SED O N LY W I T H  THE 
I.SPTION I F C A L  =  I

ND ^  THE NUMBER OF U N C O N S T R A I N E D  DEGREES OF FREEDOM IN  THE STRUCTURE 
T H I S  I S  USEO O N LY W I T H  THE O P T I O N  I F C A L  =  I .

NNODES :  THE NUMBER OF NODES I N  THE S T R U C T U R A L  M O l ' E L .  ( I F C A l .  = I O N L Y )
NPAND THE H A L F - B A N D W I D T H  OF THE ST R U C T U R A L  MASU M A T R I X  ( I F C A L  c  I c N L Y )

M S )
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N K E E P  =  THE NUMBER OE I N - S T R U C T U R E  D EG REES OF FREEDOM A T  W H I C H  S S I  R ESPONSE 
I S  D E S I R E D .  F O U N D A T I O N  RESP ON S E I S  NOT IN C L U D E D  I N  T H I S  C O U N T.
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D AT A S E T  4 A :  P R E C A L C U L A T E D  S T R U C T U R A L  D A T A  O P T I O N  ( I F C A L  =  0 )

EOR T H I S  O P T I O N ,  THE MODAL P A R T I C I P A T I O N  F A C T O R S ,  R I G I O - B O D Y  MASS M A T R I X  
AN D  R ESPONSE MODAL COMPONENT M A T R I X  MUST H AVE BEEN COMPUTED E X T E R N A L L Y  
U S I N G  SOME PR EPROCESSOR SUCH AS  PROGRAM I N S S I N .  THES D A T A  S E T  I S  C O N T A I N E D  
I N  THE S S I N S T  F I L E  R ATH ER  THAN I N  THE S M AC SI  F I L E .

RECORD 1 ( 1 0 A 8 )

I DENT =  I D E N T I F I E R  OE 6 4  C H A R A C T E R S  FO LLOW E D  BY 1 6  C H A R A C T E R S ^  
G I V I N G  T I M E  &  D ATE OE D AT A G E N E R A T I O N

RECORDS 2 AND 3  ARE R EAD NMODE T I M E S  

RECORD 2 ( 2 E 1 0 . 3 )

WN =  THE MODAL FRE QU E NC Y I N  R A D / S E C .  F R E Q U E N C I E S  MUST BE R EAD IN
A S C E N D I N G  O R D ER .

DAMP =  THE MODAL D A M P I N G  R A T I O  I N  D E C I M A L .

RECORD 3 ( 6 E t 0 . 3 )

B E T A  =  THE MODAL P A R T I C I P A T I O N  FA C TO R S EOR EACH OE THE NDOF DEGREES 
OE FREEDOM S P E C I F I E D  I N  D A T A  S E T  4 .

RECORD 3 A  I S  R E P E A T E D  NDOF T I M E S  

RECORD 3 A  ( 6 E 1 0 . 3 )

BMASS =  THE R I G I D - B O D Y  MASS M A T R I X .  NDOF L I N E S ,  EACH C O N S I S T I N G  OE 
NDOF V A L U E S .
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RECORDS 4 .  5  AND 6 ARE R EAD N K E E P  T I M E S ,  ONCE FOR EACH R ESPONSE COMPONENT 

RECORD 4  { 3 A 8 , 1 X , 2 I 5 , 2 E I 0 . 3 )

L A B E L  -  AN AR R AY OF 2 4  C H AR AC T ER S I D E N T I F Y I N G  THE RESP ON S E P A R A M E T E R .
I F  I S M X I  . E G .  1 ,  TH EN THE F O L L O W I N G  C O N V E N T I O N S  MUST BE O B S E R V E D :
FOR A NODAL A C C E L E R A T I O N  O U TPU T —

THE F I R S T  L E T T E R  MUST BE AN N ,
THE NODE NUMBER AN D  COMPONENT D E S C R I P T I O N  R E S P E C T I V E L Y  
MUST FOLLOW I N  THE N E X T  2 3  L E T T E R S  
AL L O W A B L E  COMPONENT D E S C R I P T I O N S  A R E :

X FOR L I N E A R  A C C E L E R A T I O N  IN  THE 1 - D I R E C T I O N
Y FOR L I N E A R  A C C E L E R A T I O N  IN  THE 2 - D I R E C T I O N
Z FOR L I N E A R  A C C E L E R A T I O N  IN  THE 3 - D I R E C T I O N

XX FOR R O T A T I O N A L  A C C E L E R A T I O N  I N  THE t - D I R E C T I O N
YY FOR R O T A T I O N A L  A C C E L E R A T I O N  I N  THE 2 - D I R E C T I O N
I I  FOR R O T A T I O N A L  A C C E L E R A T I O N  I N  THE 3 - D I R E C T I O N

FOR E L E M E N T FORCE OR S T R E S S  O U T P U T  -  
THE F I R S T  L E T T E R  MUST BE AN  E ,
THE E L E M E N T NUMBER AN D  COMPONENT NUMBER R E S P E C T I V E L Y  
MUST FO LLOW  IN  THE N E X T  2 3  L E T T E R S  

I TY P E  =  THE RESP ON S E TY P E  I D E N T I F I E R
I T Y P E  . E Q .  - 2  C A L C U L A T E S  A R E L A T I V E  D I S P L A C E M E N T  
I T Y P E  , E Q .  - 1  C A L C U L A T E S  A R E L A T I V E  V E L O C I T Y  
I TY P E  . E O .  0  C A L C U L A T E S  AN A B S O L U T E  A C C E L E R A T I O N
I T Y P E  . E Q .  1 C A L C U L A T E S  AN A B S O L U T E  V E L O C I T Y
I T Y P E  . E Q .  2 C A L C U L A T E S  AN A B S O L U T E  D I S P L A C E M E N T
I T Y P E  . E G .  3  C A L C U L A T E S  A FORCE OR S T R E S S  

lU S E  =  THE RESP ON S E USE I D E N T I F I E R .
lU S E  . E O .  0  C A L C U L A T E S  O N L Y  THE P E A K  RESP ON S E ( G O E S  I N T O  THE R ESPONSE V E C T O R )  
lU S E  . G T .  0  C A L C U L A T E S  THE P EA K RESP ON S E AN D  THE RESP ON S E T I M E  H I S T O R Y
I USE . E G .  1 C A L C U L A T E S  T I M E  H I S T O R Y  BUT P EA K I S  NOT PUT IN  RESP ON S E VECTOR
I USE . E G .  2  P EA K AN D  S P E C T R A L  A C C E L .  A T  FREO AN D  DAMP ARE PUT I N T O  R ESPONSE VECTOR

I F  AN A C C E L .
P E A K  O N L Y  I S  PU T  I N T O  RESP ON S E VEC TO R  
I F  A FORCE OR S T R E S S

I USE . E O .  3  P E A K  AND S P E C T R A L  A C C E L .  A T  FREO AN D  DAMP AR E PU T I N T O  R ESPONSE VECTOR
l U S E  . E O .  4  P EA K AN D  THREE S P E C T R A L  A C C E L E R A T I O N S  AR E PUT I N T O  RESP ON S E VECTOR

E R E Q ( 1 )  . E Q .  4 . 0  H E R T Z  AN D  D A M P ( l )  . E Q .  0 . 0 5
F R E 0 ( 2 )  . E O .  8 . 0  H E R T Z  AN D  D A M P ( 2 )  . E Q .  0 . 0 5
F R E 0 { 3 )  . E Q .  1 6 . 0  H E R T Z  AN D  D A M P ( 3 )  . E Q .  0 . 0 5

FR EQ -  A FR EQUENCY A T  W H I C H  A S P E C T R A L  A C C E L E R A T I O N  I S  TO BE C A L C U L A T E D
SU BS EQ U EN T TO THE S M A C S / S S I N  E X E C U T I O N .  T H I S  P AR A MET ER  I S  FOR USE W I T H  
THE SMACS D R I V I N G  S O FT W AR E.

DAMP =  THE D A M P I N G  R A T I O  FOR W H I C H  THE S P E C T R A L  A C C E L E R A T I O N  I S  TO BE
C O M PU T ED .

RECORD 5 ( 8 E 1 0 . 3 )

SMODE =  THE MODAL COMPONENT VEC T O R  FOR THE S P E C I F I E D  RESP ON S E P A R A M E T E R .
T H I S  C O N S I S T S  OF THE MODAL V A L U E S  FOR THE D E S I R E D  DEGREE OF FREEDOM 
FOR A L L  MODES THAT ARE IN C L U D E D  IN  THE A N A L Y S I S .
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RECORD 6 ( 8 E 1 0 J )

A L K P  =  THE D I R E C T I O N  VEC TO R  OF THE D E S I R E D  R ESPONSE C O N S I S T I N G  OP 
R I G I D - B O D Y  M O T IO N  FOR T H A T DEGREE OF FREEDOM C A U SE D  BY U N I T  
D I S P L A C E M E N T S  OF EACH OF THE F O U N D A T I O N  D EG REES OF FREEDOM 
TH A T A F F E C T  THE S T R U C T U R E .
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D AT A S E T  4 B :  S M A C S / S S I N  C A L C U L A T I O N  OF S T R U C T U R A L  D A T A  O P T I O N  ( I F C A L  =  1 )

T H I S  O P T I O N  HAS NOT YET  B EE N  F U L L Y  C H EC KE D  AND I S  NOT C O N S I D E R E D  
READY FOR USE A T  T H I S  T I M E .
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D AT A S E T  5 :  CONTROL D A T A  FOR GROUND M O T IO N  AND S T R U C T U R A L  AND S O I L  V A R I A T I O N S

RECORD 1 ( 8 1 5 , A 1 , A 7 , 4 A 8 )

L E T  =  I N P U T  AN D  O U T P U T  M O T IO N  T Y PE CONTROL P AR A M ET ER
L E T  =  1 :  M O T IO N S  ARE A C C E L E R A T I O N  T I M E  H I S T O R I E S  

NCOM NUMBER OF GROUND M O T IO N  COMPONENTS PER EAR TH Q UAKE 
M A X I M U M  NUMBER OE COMPONENTS EOR S S I  A N A L Y S I S  I S  3 .
M A X I M U M  NUMBER OE COMPONENTS EOR F I X E D - B A S E  A N A L Y S I S  I S  6 .

NCASE =  NUMBER OE I N C I D E N T  WAVE C A S E S  I N  THE I M P ED AN C E F U N C T I O N  F I L E  I MP ED FN
I F  N CASE =  0 ,  A F I X E D - B A S E  A N A L Y S I S  W I L L  BE PERFORMED W I T H  
I N P U T  M O T IO N S  A SS U MED  TO BE IN  THE ORDER X ,  Y ,  Z ,  X X ,  Y Y ,  11

N S T A R T  =  F I R S T  I N C I D E N T  WAVE C ASE TO BE R EAD  FROM I M P E D F N .
l E X T R P  =  F O U R I E R  A N A L Y S I S  E X T R A P O L A T I O N  CONTROL

l E X T R P  =  0 :  DO NOT E X T R A P O L A T E  I M P ED AN C E AN D  S C A T T E R I N G  M A T R I C E S  
O U T S I D E  FREQUENCY RANGE F M I N - F M A X .  

l E X T R P  =  1 :  E X T R A P O L A T E  M A T R I C E S .  USE W I T H  C A R E .
NQKS =  NUMBER OF EAR T H Q UA KE PR O BLEM S TO BE S O L V E D  S I M U L T A N E O U S L Y .

I F  NQKS < 0 ,  THE SAME E A R T H Q UA KES W I L L  BE U SED FOR A L L  
N V S T R  X N V I M P  P R O B L E M S .

NVST R  =  NUMBER OF S T R U C T U R A L  V A R I A T I O N S  FOR EACH S O I L  V A R I A T I O N .
N V I M P  =  NUMBER OF S O I L  V A R I A T I O N S .
IF M T  =  FORMAT I N  W H I C H  I N P U T  M O T IO N S  AR E TO BE R E A D .

THE FORMAT S P E C I F I C A T I O N  MUST BE L E F T - J U S T I F I E D  I N  COLUMNS 4 1 - 8 0 §
I F  COLUMN 41 I S  B L A N K ,  A D E F A U L T  FORMAT ( 1 0 A 8 , / , ( 8 F 1 0 . 0 ) )  W I L L  BE READ

TH E F O U R I E R  S O L U T I O N  I S  C A R R I E D  OUT N V I M P  X N V S T R  T I M E S  FOR NPR O BS PR O BLEM S ( D A T A  S E T  1 ) .  
EACH T I M E ,  NQKS GROUND M O T IO N  PR O BLEM S ARE S O L V E D  S I M U L T A N E O U S L Y .
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D A T A  SET  5 A :  GROUND M O T I O N  CONTROL PA R A M E T E R S  FOR T I M E  D O M A I N  I N P U T / O U T P U T

T H I S  D AT A  SET  I S  R EAD O N LY I F  O P T I O N  L F T  =  1 I S  S P E C I F I E D  IN  D A T A  SET  5 .

FOR T H I S  O P T I O N ,  I N P U T  M O T IO N S  AN D  C O MPUTED S S I  R ESPONSE M O T IO N S  AR E I N  THE 
T I M E  D O M A I N .  THE F A S T  F O U R I E R  TRANSFORM ( F F T )  I S  U SED  TO TRANSFORM I N P U T  
AC C ELER O G R AMS I N T O  F O U R I E R  S P E C T R A ,  THE P R O BL EM S O L U T I O N  I S  PERFORMED IN  THE 
FRE QU E NC Y D O M A I N ,  AND F I N A L L Y  THE COMPUTED R ESP ON S ES AR E TRAN SFO R ME D  TO 
THE T I M E  D O M A I N  U S I N G  THE IN V E R S E  F F T .

THE PA R A M E T E R S  IN  T H I S  D AT A  SET  A P P L Y  TO A L L  I N P U T  M O T I O N S ,  WHETHER THEY ARE 
M U L T I P L E  COMPONENTS OF ONE E AR T H Q UA KE P R O B L E M ,  OR M U L T I P L E  EAR THQ UAKE 
P R O B L E M S .  A L L  C O MPUTED S S I  RESP ON S E M O T I O N S  W I L L  H AVE THE SAME T I M E  
I N C R EM E N T AN D  NUMBER OF D A T A  P O I N T S  ; AS THE I N P U T  M O T I O N S .

I F  T H I S  RUN I S  AN S S I N  RUN (  I S M X I  . E Q .  0  ) ,  I N P U T  THE F O L L O W I N G  TWO REC O R D S:  

RECORD 1 ( 2 E 1 0 . 3 , 2 I 5 )

DT =  THE T I M E  I N C R EM E N T OF EACH I N P U T  AN D  O U T P U T  AC C E L E R O G R A M .

S C A L E  =  A S C A L E  FAC TO R  A P P L I E D  TO EACH I N P U T  A C C E L E R O G R A M .  NO D E F A U L T .

N P O I N T  =  NUMBER OF D AT A P O I N T S  I N  EACH I N P U T  AC C E L E R O G R A M .

N F F T  =  THE NUMBER OF P O I N T S  U SED  I N  THE F A S T  F O U R I E R  T R A N S F O R M .  N F F T  I S
T W I C E  THE NUMBER OF FREQUENCY IN C R E M E N T S  T H A T AR E U SED  I N  THE 
F O U R I E R  S S I  RESP ON S E A N A L Y S I S .  N F F T  MUST BE AN I N T E G E R  POWER
OF TWO. I F  N F F T  < N P O I N T ,  THE I N P U T  M O T I O N S  W I L L  BE T R U N C AT ED
TO N F F T  P O I N T S .  I F  N F F T  > N P O I N T ,  T R A I L I N G  Z E R O E S W I L L  BE ADDED 
TO THE I N P U T  M O T I O N S .

RECORD 2 ( 2 F 6 . 2 )

F M I N  =  THE M I N I M U M  FRE QU E NC Y ( I N  H Z )  IN  THE I M P ED AN C E AN D  S C A T T E R I N G
M A T R I X  T A B L E S  PRODUCED BY PROGRAM C L A P  ( S E E  D A T A  S E T  9 )

FMAX =  THE M A X I M U M  FREQUENCY ( I N  H Z )  IN  THE IM P E D A N C E  AN D  S C A T T E R I N G
M A T R I X  T A B L E S  PRODUCED BY PROGRAM C L A F  ( S E E  D AT A S E T  9 )

I F  T H I S  RUN IS  A SMACS RUN (  I S M X I  . N E .  0  ) ,  I N P U T  THE F O L L O W I N G  TWO REC O R D S:  

RECORD 1 ( 2 F I 0 . 0 )

F M I N  :  THE M I N I M U M  FRE QU E NC Y ( I N  H Z )  I N  THE IM P E D A N C E  AND S C A T T E R I N G
M A T R I X  T A B L E S  PRODUCED BY PROGRAM C L A F  ( S E E  D AT A S E T  9 )

FMAX r  t h e  m a x i m u m  FR EQUENCY ( I N  H Z )  I N  THE IM P E D A N C E  AND S C A T T E R I N G
M A T R I X  T A B L E S  PRODUCED BY PROGRAM C L A F  ( S E E  D A T A  S E T  9 )

171^
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RECORD 2 ( 2 E 1 0 . 3 , 2 I 5 )  R E P E A T E D  NPROB T I M E S ,  ONCE TOR EACH SET  OF T I M E  H I S T O R I E S

DT -  THE T I M E  I N C R EM E N T OE EACH I N P U T  AN D  O U T P U T  A C C EL ER O G R AM .

S C A L E  =  A S C A L E  FAC TO R  A P P L I E D  TO EACH I N P U T  AC C E L E R O G R A M .  NO D E F A U L T .

N P O I N T  =  NUMBER OF D AT A P O I N T S  IN  EACH I N P U T  AC C E L E R O G R A M ,

N F F T  =  THE NUMBER OF P O I N T S  U SED IN  THE F A S T  F O U R I E R  TR A N SFO R M .  N F F T  IS
T W I C E  THE NUMBER OF FR EQUENCY IN C R E M E N TS  TH A T ARE U SED IN  THE 
F O U R I E R  S S I  RESP ON S E A N A L Y S I S .  N F F T  MUST BE AN IN T E G E R  POWER
OF TWO. I F  N F F T  < N P O I N T ,  THE I N P U T  M O T IO N S  W I L L  BE T R U N C AT ED
TO N F F T  P O I N T S .  I F  N F F T  > N P O I N T ,  T R A I L I N G  Z E R O E S W I L L  BE ADDED 
TO THE I N P U T  M O T I O N S .
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D AT A S E T  6 :  V A R I A T I O N  OF S O I L  P R O P E R T I E S

R EPE AT D AT A S E T S  6  THROUGH 8  NPROBS T I M E S

T H I S  D AT A S E T  W I L L  BE R EAD O N LY  I F  I S M X I  , E 0 .  0  ( S E E  D AT A S E T  1 )
T H I S  D A T A  S E T  W I L L  BE R EAD  O NLY I F  N V I M P  ( D A T A  S E T  5 )  I S  G R EAT ER  THAN Z E R O .

THE S O I L  SH EA R  M O DULUS AND D A M P I N G  R A T I O  S C A L E  FA C TO R S  T H A T AR E S P E C I F I E D  
IN  T H I S  D AT A S E T  AR E U SED  TO M O D I F Y  THE S O I L  IM P E D A N C E  M A T R I X  T A B L E S ,  W H I C H  

ARE G EN E R A T E D  BY PROGRAM C L A F  AND AR E R EAD I N  D AT A S E T  9 .

RECORD 1 ( Z F I O . O )

GFAC =  THE S C A L E  FAC TO R  FOR THE V A R I A T I O N  I N  S O I L  SH EA R  M O D U L U S ,

DFAC =  THE S C A L E  FAC TO R  FOR THE V A R I A T I O N  IN  S O I L  D A M P I N G  R A T I O S
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D AT A SET  7 :  V A R I A T I O N  OF ST R U C T U R A L  P R O P E R T I E S

T H I S  D A T A  SET  W I L L  BE R EAD  O N LY  I F  N V S T R  ( D A T A  S E T  5 )  I S  G R EAT ER  THAN Z E R O .

T H I S  D AT A  S E T  I S  READ N V S T R  T I M E S  FOR EACH V A R I A T I O N  OF S O I L  P R O P E R T I E S  S P E C I F I E D  
I N  D AT A SET  6 ( N V I M P ) .  I F  N V I M P  =  0  , T H I S  D AT A S E T  I S  R EAD  N V S T R  T I M E S .

EACH T I M E  T H I S  D AT A  S E T  I S  R E A D ,  RECORDS 1 AN D  2 W I L L  BE R EAD N T S T R  ( D A T A  S E T  1 )
T I M E S ,  ONCE FOR EACH ST R U C TU R E  I N  THE S S I  S Y S T E M .  THE ORDER OF THE ST R U C T U R A L
MO DELS I S  THAT I N  W H I C H  T H E Y WERE R EAD  I N  D AT A S E T  4 .

RECORD 1 ( 1 0 F 8 . 5 )

V W ( N )  =  THE S C A L E  FA C TO R S TO BE A P P L I E D  TO EACH MODAL FR EQUENCY OF THE 
S T R U C T U R A L  M O D E L .  TH E R E MUST BE NMODE ( D A T A  S E T  4 )  V A L U E S .
A V A L U E  OE Z E R O  W I L L  D E F A U L T  TO 1 . 0 .
I F  V W ( N )  < 0 ,  T H A T  I S  TH E O N LY V A L U E  R EAD AND I T S  M A G N I T U D E  
I S  A P P L I E D  TO A L L  MOD ES .

RECORD 2 ( 1 0 F 8 . 5 )

V D ( N )  =  THE S C A L E  FA C TO R S TO BE A P P L I E D  TO EACH MODAL D A M P I N G  R A T I O  OF THE 
S T R U C T U R A L  M O D E L .  TH E R E MUST BE NMODE ( D A T A  SET  4 )  V A L U E S .
A V A L U E  OE ZERO W I L L  D E F A U L T  TO 1 . 0 .
I F  V O ( N )  < C ,  T H A T I S  THE O N L Y  V A L U E  R EAD AN D  I T S  M A G N I T U D E  
I S  A P P L I E D  TO A L L  MOD ES .
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D AT A S E T  8 A :  GROUND M O T I O N  D A T A  IN  THE T I M E  D O M AIN

T H I S  D AT A  S E T  I S  R EAD O N LY I E  O P T I O N  L E T  =  1 ( D A T A  SET  5 ) .

THE NAME OF TH E D A T A  F I L E  FROM W H I C H  T H I S  D A T A  I S  R EAD  I S  S P E C I F I E D  BY 
THE PAR A M E T E R  I S S I 8  , R EAD I N  D AT A S E T  5 .  THE D E F A U L T  NAME I S  S S I N T H  .

THE T O T A L  NUMBER OF AC C EL ER O G R AMS TH A T ARE E X P E C T E D  I S  EQUAL TO
NCOM •  NQKS •  N V S T R  •  N V I M P  ( S E E  D A T A  S E T  5 ) .  I F  NQKS I S  N E G A T I V E ,  THE
D A T A  F I L E  FOR TH E AC C EL ER O G R AMS W I L L  BE REWOUND A F T E R  EAC H  S O L U T I O N
OF NQKS PR OBLEMS AND R E R EA D  N V S T R  •  N V I M P  T I M E S ,  SO TH A T THE T O T A L  NUMBER OF
AC C EL ER O G R AMS E X P E C T E D  I S  NCOM •  N Q K S .

THE F O L L O W I N G  RECORDS MUST BE R E P E A T E D  FOR EACH A C C E L E R O G R A M .  A L L  AC C ELER O G R AMS 
MUST BE I N  I D E N T I C A L  FORMAT W I T H  T I M E  S T E P  OF DT AN D  N P O I N T  D A T A  P O I N T S .
A L L  W I L L  BE S C A L E D  BY S C A L E  . SEE D A T A  SET  5 A .

THE FORMATS L I S T E D  BELOW AR E THE D E F A U L T  FORMATS

RECORD 1 ( 1 0 A 8 )

I D ENT =  6 4  C H A R A C T E R S  I D E N T I F Y I N G  THE A C C E L E R O G R A M ,  FOLLOWED BY 1 6  CH AR AC T ER S 
I D E N T I F Y I N G  THE D AT E AN D  T I M E  I T  WAS G E N E R A T E D .

SU BS EQ U EN T RECORDS ( 8 F 1 0 . 3 )

P LCM =  N P O I N T  A C C E L E R A T I O N  V A L U E S .
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D AT A S E T  9 :  S O I L  IMPED AN C E AND S C A T T E R I N G  M A T R I C E S

T H I S  D AT A  S E T  I S  D E S I G N E D  TO R EAD THE F I L E  G EN E R A T E D  BY PROGRAM C L A F ,  THE 
D E F A U L T  NAME OF THE F I L E  I S  IM P E D F N  , T H I S  NAME CAN O N LY  BE CHANGED ON 
THE S M A C S / S S I N  E X E C U T I O N  L I N E .

RECORD I ( I 0 A 8 )

I C A R D  =  I M P ED AN C E F U N C T I O N  I D E N T I F I E R  C O N S I S T I N G  OF 6 4  C H A R A C T E R S  OF L A B E L L I N G  
D AT A FOLLOWED BY 1 6  C H A R A C T E R S  I D E N T I F Y I N G  G E N E R A T I O N  OF D ATA

RECORD 2 ( 6 E I 0 . 3 )

G I M P  =  R E F ER EN C E SH EA R  MODULUS W I T H  W H I C H  D AT A WAS G EN E R A T E D
V S I M P  =  R E F ER EN C E SH EA R  WAVE V E L O C I T Y  W I T H  W H I C H  D A T A  WAS G EN E R A T E D
C L I M P  =  C H A R A C T E R I S T I C  L EN G TH  U SED  TO GEN ER AT E D ATA
D R I M P  -  D A M P I N G  R A T I O  U SED  TO G E N ER AT E D AT A
A O M I N  =  M I N I M U M  N O R M A L I Z E D  FREQUENCY FOR W H I C H  D A T A  WAS G EN ER AT ED
AOMAX -  M A X I M U M  N O R M A L I Z E D  FREQUENCY FOR W H I C H  D A T A  WAS G EN ER AT ED

I F  TH E SE P AR A M ET ER S DO NOT MATCH THOSE P R O V I D E D  I N  THE S S I N I N  F I L E ,  A W A R N IN G  
W I L L  BE W R I T T E N  I N  THE S S I N L O G  F I L E .  E X C E P T  FOR A O M I N  AN D  A O M A X,  A L L  D AT A FROM 
THE S S I N I N  F I L E  W I L L  TAKE P R E C E D E N C E .  A O M I N  AN D  AOMAX FROM T H I S  F I L E  W I L L  
BE U SED  O N L Y  I F  F M I N  OR FMAX FROM THE S S I N I N  F I L E  L I E  O U T S I D E  THE FREQUENCY 
RANGE D E F I N E D  BY A O M I N  AN D  AO MA X.

THE F O L L O W I N G  RECORDS AR E R EAD  FOR EACH FRE QU E NC Y A T  W H I C H  I M P ED AN C E AND 
S C A T T E R I N G  M A T R I X  T A B L E S  WERE COMPUTED BY C L A F :

RECORD 1 ( F 7 . 2 )

AO =  THE D I M E N S I O N L E S S  FRE QU E NC Y A T  W H I C H  THE D AT A I S  COMPU TED .  
T H I S  V A L U E  I S  EQUAL TO W * C L / V S .

RECORDS 2  ( 3 ( 2 X , 2 E t 0 . 3 ) )

K ( I , J )  =  THE I M P ED AN C E M A T R I X ,  C O N S I S T I N G  OF N D F D ' N D F D  V A L U E S .
N D FD  C O MPLEX V A L U E S  ARE R EAD S I M U L T A N E O U S L Y  N D FD  T I M E S .

RECORD 3 ( F 7 . 2 )
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AO -  THE D I M E N S I O N L E S S  FR EQUENCY A T  W H I C H  THE D AT A I S  COMPU T ED .
T H I S  V A L U E  I S  EQUAL TO W * C L / V S .

RECORDS 4  ( 3 ( 2 X , 2 E 1 0 . 3 ) )

S ( I , J )  =  THE S C A T T E R I N G  M A T R I X ,  C O N S I S T I N G  OF N C A S E * N D F D  V A L U E S .
N C ASE COMPLEX V A L U E S  ARE R E A D S I M U L T A N E O U S L Y  N D FD  T I M E S .
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PRESTO MANUAL

Special Note: This manual was w ritte n  to  describe PRESTO as i t  was

implemented on the LLNL computer system. The LBL user 

should ignore any reference to  i n i t i a l  s ta rtu p  o f PRESTO.
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Input to  PRESTO

PRESTO is  executeo by typ ing:

PRESTO 1= p rs in , 0= prsout, RV= resvec, RC=: rvcor / t v

where the d e fa u lt names are given in  sm all p r in t .  Any f i l e  or f i l e
s u b s titu tio n  can be o e fau lteo , in  which case we co not have to type in  th a t

p a rt o f the s u b s titu tio n  a t execution tim e, here we have

I  = the input f i l e ,

0 = the output f i l e ,

RV= the response vector as generated in  SMACS,

RC= the response c o rre la t io n  f i l e .

The input to  PRESTO as contained in  the f i l e ,  FRESIN, is  summarizeo below.

Caro. Format Content

1 . (10A8) T i t le  o f up to 60 characters

2. (3A10) Box ano io e n t i f ie r  fo r  the p lo tte o  output f i l e s

3. (6 1 5 ,Flo.0,4X5)

NBE = the number o f basic events

NEO = the number o f earthquakes

NSTR = the number o f s tructu res

IRAW = fla g  fo r  doing raw data

.EQ. 0 No raw data c a lc u la tio n , compute

basic event responses by combining 

raw data response.

.EQ. 1 Do raw oata c a lc u la tio n s  w ith  no

combination to get basic events.

.EQ. 2 Same as 1 except use the RVCOR f i l e

fo r ex tra  p r in to u t.
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IPLOT = p lo ttin g  flag

.EQ. 0 no p lo ts  produced

.EQ. 1 abscissa and ordinate are lin e a r

with ordinate being cumulative 

p ro b a b ility  in  the range 0 to  1 .0 .  

.EQ. 2 Abscissa is  logarithm ic and

ordinate is  cumulative p ro b a b ility  

between 0 and 1 .0 .

.EQ. 3 Abscissa is  logarithm ic and

ordinate is  normalized standard 

dev ia tion  values; i . e . ,  a 

lognormal d is tr ib u tio n  w i l l  p lo t  

as a s tra ig h t l in e .

IPRNT = fla g  to p r in t  data

.EQ. -1  suppress p rin tin g

.EQ. 0 p r in t  a l l  earthquakes

.GE. 1 p r in t  up to  IPRNT earthquakes

XMULT = m u lt ip lie r  fo r a l l  data values (d e fa u lt  

is  1 .0 )

NBEVENT= s iz in g  l im i t  fo r the number o f basic  

events. This number must be greater 

than or equal to  the number o f basic 

events (raw data values) th a t are being 

analyzed. The d e fa u lt and maximum s ize  

is  set a t 1200.

NRV the s iz in g  l im i t  fo r the number o f raw 

data responses. This number must be 

greater than or equal to number of raw 

events a c tu a lly  used. The d e fa u lt and 

maximum s ize  is  set a t  1200.
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NNUM the number of upper points on the 

p ro b a b ility  p lo ts  to have th e ir  

corresponding earthquake number labeled.

NCHSIZ = the p lo t character s ize  fo r  the NNUM 

labeled numbers 

.EQ. 0 small

.EQ. -1  even sm aller

In  a separate f i l e  we must construct the RVCOR data, 

fo llow ing content:
This data has the

Format 

(2A5, 815) IDBE Ten character id e n t i f ie r  fo r the 

response.

NODEL = node, element, or foundation number.

NET = node

.EQ. 0

.EQ. 1

.EQ. 2

.EQ. 3

.EQ. 4

.EQ. 5

node or element in d ic a to r  

an element force  

a nodal acce le ra tion  

f r e e - f ie ld  acceleration  

foundation acce leration  

stru c tu re  base force  

fixed  base acce leration  or input 

motion.

IROW

I  COL

IPOS

Ith  row number (not used in  the LBL 

version)

Jth column number (not used in  the LBL 

version)

I th  position  in  the basic event vector 

th a t is  being constructed from th is  and 

other responses.
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CHANGO MANUAL

Special Note: This manual was w ritte n  to  describe ChANGO as i t  was

implemented on the LLNL computer system. The LBL user 

should ignore not only the parts  about i n i t i a l  s tartu p  

o f CHANGO, but a lso about the in te ra c t iv e  nature w ith  

the attached te le v is id n  m onitdr. On the LBL system, 

CHANGO can be run cnly in  the batch mode.
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INTRODUCTION

C H A N G O  is an intera ct iv e code ttiat may also be run in a ba t ch  mode. 
Tiic intt'factive driver to C H A N G O  was d e r i v ed  from the interactive me s h 
ffenerator SLiC, The c o m m an d  p r o c e s s o r  in C H A N G O  is a s o p h i s t i c a t e d  n ew  
pa rs er  w h i c h  pr om pt s  for all r e q u i r e d  da ta  (unless it has a lr eady be e n 
pr ov id ed ).  The error r e c o v er y  s ys t em  has b ee n  e x p a n d e d  to p rompt the 
user for r e q u i re d  co rr ec ti on s.

C H A N G O  wa s  d e v e l o p e d  to p o s t — p ro c es s data from its c o m p a n i o n  code, 
PRESTO. C H A N G O  allows you to read in the P R E S T O  s um mary table and 
m a n i p u l a t e  the data columns. The m a i n  m a n i p u l a t i o n s  that C H A N G O  can
pe r f o r m a r e :

1. Wri te  the c olu mn s out in the pr'int file.

S. Sort the c om pl et e set of columns.

3. Place a gap b e t w e e n  the free-field, f o u n d at i on  and f ix ed-base 
a c c e l e r a t i o n s  and the rest of the data.

4. Plot the c ol um ns  (with up to  4 co lu mn s  o v er p l o t t e d )  ve rs us  the 
r es po ns e number.

5. C r os s - p l o t  the col u mn s (with upt o 4 c ol um ns  p l o t t e d  versus a
s i n g 1e c o l u m n ).

6. Plot and print the d ec o de d identifier a s s o c i a t e d  w i t h  each
response .

8. Cr e at e  n e w  c olu mn s as c o m b i n a t i o n s  of e x i s t i n g  columns.
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CHANGO -  0

RUNNING CHANGO

C H A N G O  is e x e c u t e d  by typing

C H A N G O  c=cmf \=lgf p=prf s=svf h=batch / t v

wh e re  the e x e c u t i o n  p a r a m e t e r s  are d ef i n e d  as

cmf = co mm a nd  file (default is C$CMD)
Lgf = log file (d e f a u 1t is CHGLOG)
prf = print file (default is C P R N T )
svf = co mm a nd  save file (default is CSAVE)

batch =  flag for batch e x e c u t i o n

These p ar a m e t e r s  cause several d if f er en t  a ct ions to occur. The 
p a ra m e t e r s  "c=" , "1=", ”p=" , and "s='' all serve to rename files that
C H AN G O  uses. The p a r a m e t e r  "c = '' has the additional f un ct io n in that by
renam in g the c om ma n d file, C H A N G O  will im med iately try to obtain 
comman ds  from the n am e d  file. The p a r a m e t e r  ''b=" pl a ce s  C H A N G O  into 
batch mode. W h e n  C H A N G O  is in batch mode, no m e s s a g e s  will be sent to 
the terminal. Also, a c o mm a n d  file must be s u p p li e d on the e xe cute line 
w h e n  going into batch mode. If the value of "b=" is not b a t c h , C HA NG O
will not go into b at ch  mode. These p a r a m e t e r s  may be e nt e re d in any
order and may be omi t te d as well. W h e n  p ar a m e t e r s  are omitted, the 
defau lt s are assumed. For example, the e xe cu te  line

C H A N G O  c=jobl b = b a t c h  / t v

w o u l d  result in the follo wi ng  actions: C H A N G O  w o u l d  enter into batch

mode and w o u l d  then immedia te ly  try to ob t ai n  co m ma n ds  from the file 
i o b 1 . The log of the e x e c u t i o n  w o u l d  be found in file c h g 1o g ; all 
p r i n t e d  data w o u l d  be found in file c p r n t ; and C HA N G O  w o u l d  not save any 
c om ma nd s into file csave.
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CHANGO

(iENERAL INFORMATION ABOUT CHANGO

Thofe aie sevet’al featur-es in C H A N G O  til at, make it easy to use: 
( o mm an d eont inuat ion on another 1 ine; co m ma n d stacking; c o m m a nd  
cJuii 1 1 c a I 1 on wi th ou t re -t y pi ng  the co mp l et e c o m m a n d  word; fr ee -format 
in|iut; use of k e y w o r d =  for c o mm a n d  options; and the a bi lity to ob ta in 
and e xe cu te  c o mm a n d s  from a c o m m a n d  file.

C o m m a n d  C o n t in u a t io n

The special c h a r ac t er  allows c o n t i n u a t i o n  of a command. W h e n
this ch ar a ct er  is p r e c e d e d  and follow ed  by a blank, C H A N G O  will prompt 
for more input if input is from the terminal. If input is from a 
c o mm a n d  file, C H A N G O  will interpret the next r ec or d in the c o m m a nd  file 
as a c o n t i n u a t i o n  of the cu rrent command. Since C H A N G O  ac cepts input in 
tlie form of a moc k 80 c ol um n "card," the c o n t i n u a t i o n  c ha r ac t er  mus t
occur at or before c ol u mn  80 be c au s e no data past 80 c ha r a c t e r s  of input 
is read. A giv en  c o mm a n d  may have any nu mb er  of co nt i nu at i on s . An 
e xa mple of the use of the c o n t i n u a t i o n  c h a r a ct er  is shown b e l o w  
( fo llo wi ng  the C H A N G O  p r om p t s  w h i c h  appear u n de rl in ed ).

start of c o m m an d  => c o m m a n d  ? d evice m o n =  1231 ux o n b o x =  &
c o n t i n u a t i o n  => b o x = ________ ? "box r09 g er ha rd "

C 'o rn m an d  S ta c k in g

C o m m an d s may be s tac ke d for sequential e xe cution. This p r o c e du re  
is handy w h e n  e n t e r in g  short c o m m a n d  lines on the terminal (i.e. D EVICe 
and O P T I O N S  co mmands). C o m m a n d s  are s e p a r a t e d  by m e a n s  of the special 
c ha r ac t er  " \ " . O n ’older model termi na ls  ( T ele ty pe s or ttys), the 
c h a r ac t er  "\" may occur as a shift of the L key, wh i le  on most 7-bit 
terminals it is a separ at e key. In the event of an error C H A N G O  will 
purge the stack and leave a cle an  slate. An e xa mp le  of h ow  stack in g 
might l)c used is shown below.

setup 1o w e r c a s \ p 1ot 17 18 vs 5 x l a b = " c o l u m n  5 "\ ma ke  4 from 3 + 5  

C o n im a n d  D u p l i c a t io n

W h e n e v e r  the same c o m m an d  is to be e x e c u t e d  several times in 
siicccussion w i t h  d i f f e re n t data, it is not c o n v en i en t to type out the 
c om p le te  c o m m an d  w o r d  each time (apart from the first time). C H AN G O  
<1 I lows the user to signal re-use of the most p r e v i o u s  c om m a n d  w o r d  by 
piccc’ding the data for the c om m a n d  w it h  the special ch ar a ct er  Whe n
I lie c ha ra ct er  ";" is used, it mu s t occur as the first n o n - b la nk
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c ha r ac t er  and must 
into

be
the CS AV E  file, 

d u p l i c a t i o n  c ha r ac te r  
i s s u e d .

follo we d by a blank.
the total co m ma n d 

" ; ” . For ex am p 1e ,

W h e n  the c o m m a n d  is p la ce d 
w o r d  is s u b s t i t u t e d  for the 
the fol lo wi ng  c o mm a n d  is

c o m m a n d  ? rdset prsoutl v3=5 v4= 9 clear.

If the next co m ma nd  is

c om ma nd p r s o ut 2  vl=3 v5=l v3=8

This c o m m a nd  will be i n te rpr et ed  as the R D S E T  c o m m an d  and the f ollowing 
image will be saved in the C SA VE  file.

rdset p r s o ut 2  vl= 3 v5= 1 v 3= 8 

F r e e - F o r m a t  I n p u t

C H A N G O  has fre e- fo rma t input. Thus, all inputs m ay  be d e l i m i t e d  by 
either a co mm a ” ," or a bla nk  " ". These d e li m i t e r s  may appear as many 
times as one likes. Wh il e several blanks look ok, a string of commas
seems silly. All n um er ic  inputs may be input w i t h  or without the
decimal point for both integer and real numbers. Some of the legal
forms for n ume ric  input are:

nn .nnn n n . n n . n n n  +n n nn  - n n . n n n n
n n n . n n E + n n  n n n . n E n n  .nnnnE-nn + . n n E -n

Other c o mb in a t i o n s  can be p r o d u c e d  and one should get the idea. 
The m a i n  r e st r i c t i o n s  are that nu me ri c  (and a lp h ab et ic ) input may not 
have any imbedded bl a nk s and that the v alues w h i c h  "n" may take are 
limited to the digits 0 t hr ough 9. The c h a r a ct e r "E" indicates the use 
of the e xp on en t form, in w h i c h  di gits fol lo wi ng  "E" signify p ow er s  of 
10. These po we r s of 10 then m u l t i p l y  the nu m be r p r e c e d i n g  the E).

K e y w o rd  E q u a ls

In f ollowing w i t h  fre e— format input for CHANGO, o pti on s for
comma nd s may be e n t e re d  in any order. This c o n v e n i e n c e  is a c c o m p l i s h e d
by the use of "keyword" and " ke yw o rd  e qua ls " d e s i g n a t o r s  (key and key=).
Any op t io n  not n a m e d  by ei ther of the two d e si g n a t o r s  is as s ig ne d  lis
de f au 11 value.
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CHANGO -  5

C o m m a n d  F ile

C H A N G O  allows the user to either enter co mm a nd s in te r ac t iv el y  from 
the terminal or ob t ai n co m ma nd s  from a disk file c a l l e d  the " c o m m a n d ” 
file. C H A N G O  saves all s u c c e s s f u l l y  e x e c u t e d  c o m m a nd s du ri ng  each 
se s si on  in the file CSAVE, o v e r w r i t i n g  an e x i s t in g C SA VE  file. 
G e n e r a l l y  the c o m m a n d  file comes from a past C SA VE  file. If the user 
w i s h e s  to save or reuse the r e s u l ti ng  file CSAVE, he must switch its 
name. For example, after a C H A N G O  session, file C SA V E  is created. At a 
future time, it is d es i re d to run the same s es si on  w i t h  a few 
mod i f i e a t i on s ; thus, the file C SA V E may be r en am ed  J OB IN and modif i ed 
with a text editor until it is in the d e s i r e d  form. W h e n  C H A N G O  is then 
i n 1 t 1 a 1 1 1 z e d , the e xe cu te  line co u ld  include c= i ob i n as one of the 
pa ra me te rs . For further d i s c u s s i o n  of this feature see the RE A D co m ma n d 
(page 7).

I n t e r r u p t s

E x e c u t i o n  of C H A N G O  m ay be i n te rru pt ed  at almost any time by typing 
(CTRL-E)l. C H A N G O  cannot be in te r ru pt e d w h e n  it is p e r f o r m i n g  an RD S ET  
c o mm a n d  (read a set of data). U p o n  interruption, C H A N G O  will a ban do n 
its cu rrent op eration, end any g r ap h i c s  frames that are in progress, and 
IMompt for the next command. If C H A N G O  is in batch mode, C H A N G O  will 
terminale rather than prompt for the next command. If C H A N G O  is 
o b l a i ni n g c om ma n ds  from a co mm a nd  file, C H A N G O  will return to
In t e r active i npu t .
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HANDLING ERRORS

C HA N G O  has an except io na l error' recovery sysLeni. 'I'wo mai n types ol' 
errors can occur; e rrors that are r ec o ve ra b le  w i t h i n  the c o mm a n d  and 
errors that are n o n - r e c o v e r a b 1e . In e ither case, C H A N G O  pr om p ts  for 
terminal input for c o r r e c t i o n  if a p p r o pr ia t e and will not re tu rn  to the 
c om m a n d  file, if in use, until the user so instructs.

The user can treat r ec o v e r a b l e  e rrors in e ither of two ways: by
c or r e c t i n g  the error, thus r ec ov ering, or by a bo rt in g the command. For 
re co ve r ab l e errors C H A N G O  will print the o f f e nd i ng  input line and the 
ap pr op r ia t e error message. C H A N G O  will then p rompt for data to continue 
the command. C HA N G O  will d i s c r e t e l y  identify the input field that 
initiated the error (i.e. "value of m o n =  must be po si ti ve ") . All data 
after and including that field is lost. In this e xam pl e the input line 
is c l ea r e d  starting w i t h  the value for "mon=" and C H A N G O  p ro mp t s w i t h  
m o n =  ?. C o r r e c t i o n  w o u l d  start w i t h  a va l id  value for " m o n = " . To abort 
the co mm an d w i t h ou t  recovering, do a c ar r ia ge  re tu rn  ( re turn key). This 
a ction re sults in the m e ss a g e  " *A B OR T ED *"  b ei n g p r i n t e d  on the terminal. 
If C H AN G O  is p r o m p t i n g  for op t i ons ? after an error, it is p o s s i bl e to 
execute the c o m m a nd  "as is" by s u pp ly in g a bl an k input line (1 or 2 
b la nk s followed by a c a rr ia ge  return) after the prompt. This action 
results in the e x e c u t i o n  of the c o m m an d  w i t h  all of the p r e v io u sl y 
a c c e p te d  options. Any time C H A N G O  p ro m pt s  for op t i ons ? , a bla nk  input 
line will cause C H A N G O  to p r o c e ss  all of the c o m m an d  that has been 
a c c e p te d  w h e r e a s  a null line (car ri age  r et ur n w i t h  no bl anks) will cause 
C H A N G O  to abort the command.

N o n - r e c o v e r a b 1e er rors result in C H A N G O  p r i n t i n g  the o f f e nd i ng  
input line, the ap pr o pr ia t e error me s sa g e and the w o r d  "♦ABORTED*". 
C H A N G O  will abort all co mm a nd s that cannot be c o r r e c t e d  " mi d- stream". 
Thus, the user s hould d e t e rm i ne  why such an error w as e n c o u n t e r e d  be fore 
at te mp t in g  the c om m a n d  again. Ty pically, all e rrors h av i ng  to do w i t h  
file names result in an abort.

In the event of e ither type of error, if several co mm an d s have been 
s ta cked (see page :J) , they are pur'ged and C H A N G O  will print "♦♦STACK 
C L E A R E D * ♦ THE SE  C O M M A N D S  PURGED", foll ow ed  by one line d i s p l a y i n g  the 
p ur g e d  commands. Thus, those c o m m an d s are lost and the user mu.st 
re-enter them upon recovery. The o f f e n d i n g  c o mm a n d  is p r i n t e d  w i t h  its 
a p p r o pr i at e error m e ss a g e  after the stack c l ea r e d  m e s s a ge  is printed.
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irXSlC COMMANDS

There are several basic co m ma n ds  that a l l o w  the user to e xer ci se 
control over the mod e of e xe cution, the source of c o m m an d  input, and 
terminal ion. Two c om m a n d s  have be en  included for d o c u m e n t i n g  the 
e x e c u t i o n  and for r e p o r ti ng  the cu rrent stage of execution.

R E A P  (filenam)

This c o m m a nd  c au se s s u bs equ ent  c o m m a nd s to be o b t a i n e d  from a 
c o m m an d  file, rather than from the terminal. If f i 1e n a m  is omitted,
C H A N G O  will co n ti nu e  to use the c o m m a n d  file that is c u r r e n t l y  open (if
any). If the f i 1e n a m  that is included on the R E A D  c o mm a n d  is the same
as the name of the c u r r e n t l y  o pe ne d  c o m m a n d  file, co mm a nd s are o b t a i ne d 
from f i 1e n a m  s ta rt in g w i t h  the next a va i la b le  c o m m a n d  ( f i 1e n a m  i s no t 
rewound). If f i 1e n a m  is not c u r r e n t l y  open, the c urr en t c o m m a n d  file is 
closed, f i 1en a m is o pe ne d  and c o mm a n d s  are o b t a i n e d  s ta rt in g w i t h  the 
first record. NOTE: If an e n d - o f - f i l e  has be e n e n c o u n t e r e d  wh i le
r ea ding f i 1e n a m , another R E A D  for that file will cause C H A N G O  to crash.

example: read jobl

RE T UR n (comment to be p r i n t e d  upon return)

This c o m m a nd  is a p p l ic a bl e  only to c o m m a n d  files and is u se d to
return control to i nteractive input from c o m m a n d  file input. W h e n
R E TU R n  is executed, the c om p le t e c o m m a n d  line including the optional
co mment is p r i n t e d  on the terminal. NOTE: If C H A N G O  is in batch mode,

C H A N G O  will te rminate u p on  e n c o u n t e r i n g  a R E T U R n

example: r et ur n this is the end of the rdsets
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C (p ri ntable comment)

This c om m a n d  allows the user to print c om m en ts  from the c om m an d 
file to the terminal du ri ng  the e x e c u t i o n  of the c o m m a nd  file. The 
c om pl et e C line is printed. If C is e x e c u t e d  interactively, the only 
effect is to save the c om ment in the CS AV E file. NOTE; If C H A N G O  is 
o pe r at i ng  in hatch mode no co mm en t s will be printed.

example: c n o w  r ead in g c olu mn s from p rs o u t l S

N (n o n - p r i n t a b 1e comment)

N is d e s i g ne d  to be us e d in the c o m m an d  file for d o c u m e n t a t i o n  and 
is not p r i n t e d  to the terminal du ri ng  e x e c u t i o n  of the c om m a n d  file. N 
can be us ed  to place spaces b e t w e e n  c om m en ts  in the c o m m a nd  file by 
us in g a bla nk  comment. All N co mm a nd s are saved in the C SA V E file.

examp 1e : n
n input file for c ha ng o date 18-feb-82

END

All good interactive codes must have some w a y to terminate. EJVD 
will o bt ai n  a log of the time used by C H A N G O  and then te rminate CHANGO. 
The only other way that C HA N G O  can t erminate is for C H A N G O  to e nc ou nt er 
an error, a prompt, or an interrupt w hi l e  in batch mode.

examp 1e : end
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( ;r a f h ic s  c o m m a n d s

(31ANG0 is a g ra ph i c s  pos l-p'rocessor , thus it, is n e c e s s a r y  to 
ex e ri se  control over the v ari ou s g r a p h ic s devices, n am e l y  the TMD S and 
the g e n e r a t i o n  of a U X8 0  plot file.

DEVJ^Ce < m o n =  b o x =  tvon tvof f u x on  uxof f r j e t =  >

This c o m m a n d  is the ba si c g r a p hi c s command. It a tta ch es  and/or 
relea se s the TMDS ("tvon" and "tvoff") and the U X 8 0  file ("uxon" and 
"uxoff"); it sets or c ha ng e s the TMDS m o n i t o r  ("mon="); and it spe ci fi es 
the box nu mb er  and id for the U X 8 0  file ( " b o x = " ). The d efa ul t m o de  is 
"tvon" and "uxoff". This de f au lt  m e a n s  that u p o n  e x e c u t i o n  of DEVlCe,
the only r e q u i re d data  is the "mon=" o p t i o n  w h i c h  will h oo k up the TMDS 
of your cho ice but will not save the frames in a U X 8 0  plot file. The 
U X8 0  plot files may be output to an R J E T  a u t o m a t i c a l l y  us i ng  the o p ti o n  
"rjet=". The v ar io us  o pt io n s are d i s c u s s e d  in g re at er  d ep t h below. 
NOTE: Frames are p l o t t e d  only if the DE V lC e c o m m a n d  initia li ze s either
the TMDS or the UX 8 0 file.

"mon=" —  The m o n i t o r  to be attached. M o n i t o r s  can be c h a n g e d  at 
will by e x e c u t i n g  D EV lC e  w i t h  a n e w  m o n i t o r  number. If DE Vl Ce 
IS e x e c u t e d  and the status is "tvon" ( default) but "mon=" is 
not specified, C H A N G O  will p ro mp t for the m o n i t o r  number.

"box=" —  The UX 80  file box n u mb e r  and id. This in fo rm a ti o n is
r e q u i r e d  for a t t a c h i n g  a U X 8 0  file. The value a s s o c i a t e d  w i t h  
"box=" is a c h a r a c t e r  string of up to 30 c h a r a c t e r s  e n c l o s e d  
w i t h i n  q uo te s " ". The first 3 c h a r a c t e r s  must be b o x . The
first time a U X 8 0  file is r e q u e s t e d  (either by "uxon" on the 
DE V lC e c o m m a n d  or by TAKE, page  10), a box and id is required.
Wtien "uxon" is re qu ested, if "box=" is not s p e c i f i e d  on the
DE Vl Ce  command, C H A N G O  will pr om pt  for the box n um be r and id. 
Once the box n um b er  and id hav e b e e n  input, it is not 
n e c e ss a r y  to input them again. The initial box and id cannot 
be overr i d d e n .

"tvon" —  A ct i v a t e  the TMDS. "tvon" implies that a "tvoff" has 
a lr ead y been done. The normal mo de  is "tvon". Thus one needs 
to input only the m o n i t o r  nu m be r ( " m o n = " ) to hoo k up the TMDS. 

"tvoff" —  Turn the TMDS  off. This c o m m a n d  is useful if all one 
w an t s is the UX 8 0 plot files. Since D EV l C e  d ef a u l t s  to "tvon" 
and will thus pr om pt  for a m o n i t o r  number, " tv off" is us e d to 
inhibit this default. The general use w o u l d  be in batch mode 
o p e r a t i o n  w h e r e  no int er ac ti ve  p r o c e s s i n g  is done.

"uxon" —  A c t i v at e  the UX 8 0 file. This o p t i o n  will cause all
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s ub seq ue nt  frames to be saved in the UX 80  plot file until 
"uxoff" is specified.

’uxoff" —  D e a c t i v a t e  the UX 80  plot file. This op ti on  turns off 
the autom at ic  saving of all frames into the UX80 [) 1 o t file. 
Thus, to save any subsequent frames, one must, (>ilher r-eseleel 
"uxon" or e xe cu te  TAKE (see page 10).

’rjet=" —  The RJE T n um be r for plot output at termination. A 
value of zero or less will turn off the R JE T  request 
(de f a u 11 ) .

example; device m on  = 1231 u x on  b o x = " b o x  r09 testl"

TAKE < "box and id" >

This c o m m a nd  will save the c urr en t frame into the U X8 0  plot file if 
the UX 80  plot file has bee n p r e v i o u s l y  initialized. If the current 
frame is still in-progress, it will be c o m p l e t e d  and then saved. If the 
U X8 0  plot file has ne ve r b ee n  r e q u e s t e d  by TAKE or by D EV lC e (see page 
9), then a box nu m be r  and id must be input. The box and id may be 

included on the TAKE c om m a n d  by e n c l o s i n g  it w i t h i n  q uotes " ", or if 
not included, C H A N G O  will pr om pt  for it. In e ither case, the box number 
and id must be e n c l o s e d  w i t h i n  q uo te s and must b e g i n  w i t h  the c h a r a ct e rs 
b o x . The TAKE c o m m a nd  is useful w h e n  o p e r a t i n g  in an in te ractive mode, 
e s p e c i a l l y  w h e n  do in g o v e r pl ot t in g , a l l o wi n g one to save only those 
frames that are re al ly  desired. If "uxon" has b e e n  se le c te d by the 
DE Vl Ce  command, TAKE n ee d  not be executed. NOTE: If the U X8 0 plot file
has not b e e n  p r e v i o u s l y  initialized, the cu rrent frame is not saved. It 
must be r e c o n s t r u c t e d  to save it.

example: take "box r09 test2"
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\IANIF(!LATION COMMANDS

CHANCiO has a vai'icty of inaiiipulaf ion ootnmaiuls. 'I’fie pf i m i I i v(‘ 
(oiiiiiiaiui s s(‘t global p a r'time 1 c  f s , define' the iiiaximurii array size and read 
in sets of data from P R E S T O  s um mary tables. The r e m a i n i n g  c om m a n d s  can 
c reate n ew  c ol um ns  as c o m b i n a t i o n s  of old ones, sort the c olu mn s 
a c c o r d i n g  to s t ru ct ur e and com po nen t,  and p la ce  gaps b e t w e e n  f re e- fi el d 
data and stru ct ur e data.

< n r o l =  | ) c l =  pc2= p c : ? =  |)c4= fill 1 s h o r t  u p p e r c a s  l o w e r c a s

III I n  i c  s m a  I I c  m e d i i i m c  l a r g e r  >

S ETU P sets va rious p l o t t i n g  op t io n s and d e t e r m i n e s  tdie m a x i m u m
a I I a\ size Io be u s e d .

"iieol^" —  Set, the m a x i m u m  array size to be used. Tti i s nu m be r is 
a ct ua ll y ttie m a x i m u m  nu m be r  of c o l u m ns  to allow. The c ol u m n  
length is d e t e r m i n e d  from the P R E S T O  file. The m a x i m u m  
"ncol=" al lo we d  is 100. The d efa ul t for " nc ol=" is 20.

"p el = ... pc4=" —  Set the c h a r a ct er  to be u se d  for point
plotting. Since one can plot upt o four co lu m ns  on the same 
plot, these o pt io n s a l l o w  one to as si gn  dif fe re nt  c h a r ac t er s 
to be p l o t t ed  for each of the d i f f e re n t columns. The default 
c ha r a c t e r s  are ”+", "0" and NOTE: Care  s hould be
1 .ike n I o i e k c ha r ae 1 e r- s 1 ha I fill the complete' e h a r ae I e r
block as .ill e h . I r ae I e r s are p o  s i I I < )iie d based on the c enter of
the ( li. 1 1 ai I e r block. Period;-: ( . ) .aid (| llo I e s ( ” ) are p o o  r
c ho ic es  while jioiind signs (//) , |)lus signs ( + ) and zeros (0)
are good choic'cs.

” f u I 1” —  Make all sub secjiic'ii 1 plots full sizc>, scpiare plots.
''short” —  Make all subsec^uent plots short, r e t a ng u la r  plots w it h 

tlie vertical d i m e n s i o n  7 0% of ttie h or iz on ta l d i m e n s i o n  (used 
to out [nit to the FhlET w it h ou t s h r i n ki ng  ttie plots).

" u p p e r c a s ” —  Ma ke  all p l o t t i n g  c h a r a c t e r s  u p p e r c a s e  (default),
" l o w e r c a s ” —  Make all p l o t t i n g  c h a r a c t e r s  lowercase.
"niinic;” —  Make all plot labels and text (except for p l o t t i n g  

ch ar' ac I e r s ) m i n i a 1 u r e s i ze .
"sma lie” —  Make all plot. 1 atie I s and text small size (default).
"niecl I unic ” —  Make all plot labels and lext m e d i u m  size.
" 1 , 1 1 gee"  —  Make all |) I o  I 1 abc' I s  ( no 1 I e x I ) large size.

c\aiii|)le: selu[) iiiecl i iiiiic pel=  // nc-ol= dh
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RDS.ET filenam < vl= v8= v8= v4= v5= v6= clear. >

This coinniand reads seieetc'd data vec:lor's from t hc' PI-JKATO file 
f i h n u m  and sfoiTs I iiem in I he s p ec if ie d c:olumns of the laipe d<il,i 
ma I I I X . '{'here are six v ec tors a v a il al> I e f i' om each 1 ’id'! S TO file. Th 1 1 , , 
one can store zei'o to .six of them in any of the a v ai la bl e columns. ( , ' a r e  

should be taken, in that it only m ake s sense to read sets of data into 
the data m a t r i x  b ef or e g ap p in g  or s or ting the matrix. To start a 

c o m p l e t e l y  n e w  set of data  reads and m a n i p u l a t i o n s ,  the first RD Sh T 
co m ma nd  should include the "clear." option. Th i .s option clears ttie 
wo r k space and h o p e f u l l y  n o t h i ng  w i e r d  s hould happen. NOTE: Tlie
s ev en th  v ector in the P R E S T O  su mmary table is the IDENTY of the 
responses. This vector must m a t c h  a 11 p r e v i ou s IDENTY ve ctors from 
other P R E S T O  su mmary tables, or C H A N G O  will not accept the RDSE'T
command. There is one exception. If the "clear." o pt i on  is used, it
is a fresfi start, and the IDENTY vector e n e o u n t e r e d  on this RI)S!',T

c om ma nd  be co me s the vector other PR E ST O summary tables must match.

"vl= ... v6=" —  Re ad  s el ec te d vector and place it into
d e s i g n a t e d  data column. "vl=" t hr ough "v6=" de si gn a te  the 
vector to read in the P RE S T O  summary table, and the number 
fo llowing it indicates w h i c h  data c ol u m n  to store it into.
For example, "v4= J_4" m ea ns  to read vector 4 from the PR ES T O 
table and put it into data c ol um n  14. Thus, vector 4 from 
this P R E S T O  file w o u l d  s u bs eq u e n t l y  be re fe re d  to as co lu m n 14
for all p l o t t i n g  and m a ni p ul a t i o n s .

"clear." —  Clear the w o r k s p a c e  prior to r ead in g in n e w  vectors.
This o pt io n is n e c e s s a r y  w h e n  s ta rt in g a n e w  ba t ch  of vector
reads after h av in g al re ad y done GAP or SORT. If n eit he r of 
ttiese co m ma n ds  have been executed, "clear." is not needed.

example: rdset prsoutl v8=b v4=ll v6=lP clear.

GAP ( ngap )

The G AP co m ma nd  pl ac es  gaps betweeui cer'tain types of data, for plot
clarity. The default gap size is 5 spaces. A d if f er en t  gap. size can be
or d er ed  by including a n um e ri c  value (ngap) on the command, whei'c
l < n g a p l 5 0 . The gaps will occur a fter f re e -f i el d acceleration,':,
f ou n da t io n a c c e l e r a t i o n s  and f i xed -b as e a cc e le r at io n s.  If both
f re e-f ie ld  and fo un da t io n  a c c l e r a t i o n s  are present, two gaps will be
cons t rue t e d .

example: ga[) 15
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C O R T

T h e  SORT coiiinidtui w i I 
I I I'c- f 1 <■ I (I (iiui f ouiula I i oil 
s o i l e d  b y  stfuelur-e nuniliei'. 
(iiid then by lesp on se  type. 
O l d e r ;  response types are

sort I he res po ns es  oeeiirin^ after the 
aeeleral Ions. The I'osponses are already 
SOitT wi I I sort first by res|)onse eo mp onent. 
Response- coinponents are sorted in a ss e nd in g 
sorted such that nodal r e sp on se s are first,

base forces are se cond and e le me nt  forces are tliird.

examp 1e : sort

MAKK coll from C O  12 ( op cold ) seal eby

The MA KR  c o m m an d  c o n s t r u c t s  new c-olumns as c o m b i n a t i o n s  of other 
columns. The p a r a m e t e r s  coll, col2 and col3 are column numbers. These 
nu mb er s c o r r e s p o n d  to the column numbers u t i l i z e d  witti the R D S E T  c om m a n d  
( s e e  page 12). The w o r d  from mu s t. sepa ra te  the p a r a m e t e r s  coll and 
col2. The most trivial c o n s t r u c t i o n  is to copy one c o l u m n  into another 
(i.e, MAKE  5 from 12). N e w  c ol u mn s can be c o n s t r u c t e d  as a c o m b i n a t i o n  
o f  J .W O  columns, w h e n  the p a r a m e t e r  pair "op col3" are included. Her e op 
is one of the four ba si c m a t h e m a t i c a l  o p e r a t o r s  " + " , " — " , or "/" .
Thus coll can be the sum, d i ff er en ce , produ ct , or q uoi te nt  of col2 and 
cold. The o pt io n  " s cal eb y"  can be us e d to scale cold prior to the 
Hclual m at h em a t i c a l  oper at io n.  " s cal eb y"  is f ol lo we d by a n um er i c scale 
f < u ' t o r .  The d ef ault for " s cal eb y"  is 1. NOTE; The terms coll, col2 
and cold refer to a c-ompletc c ol u mn  of data. Thus, the indicated MAK E 
opcral ion is [)cr-formed on each c le ment of the a[)propriate columns.

example: make 17 from 3 + d scaleby 32.174
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PRINTING AND PLOTTING COMMANDS

The m a i n  function of C HA N G O  is to hel p make sense of the oulpnt 
from SMAC.S/PRESTO. To do this, C H A N G O  wrilc's information into a p r i n t  

f i l e ,  m a k e s  d a t a  p l o t s  a n <  t Ml . i k e  s  1 1, i I , i i • | - o  s  s  -  p  I o  I :: .

WtttTK CO t limn list

The W R I T E  c o mm a n d  will w r i t e  c ol um ns  from the da ta  m a tr i x  into the 
print file. The r esp on se  nu m be r s and i de nt ifiers a s s o c i a t e d  w i t h  each 
element in the c olu mn s are also printed. c ol u mn  list is a list of tlie 
co lu mn  nu mb e rs  to write. A m a x i m u m  of 1 GO c olu mns  can be r e q u es t ed  on a 
single wr i te  c o mm a n d  (using c o n ti nu a ti o ns ),  h ow ev er  a m a x i m u m  of 7 
c ol umns are w r i t t e n  s i d e - b y — s i d e . For example, if 12 co lumns are 
requested, the first 7 w i 11 be w r i t t e n  s i d e - by - si de  foll ow ed  by the last 
5 w r i t t e n  side-by-side.

example: w ri te  2 8 15 3 9 17 21 16

IDLI.St stl= st2= st3= st4=

The IDLlSt co m ma nd  p ri nt s a de co d ed  v er s io n of the response 
identifiers. If a gr ap hi c s device is co nn ected, the d e co d e d  identifiers 
are also plotted. The op t io ns  ''stl = ", "st2=", ''st3='’ and "st4 = " are
used  to name the s t ruc tu re s for printing. The d ef ault str uc tu re  names 
are "struct. 1", "struct. 2", "struct. 3" and "struct. 4". The 
s tructure na me s must be e n c l o s e d  w i t h i n  q uotes (" ") and are limited t o  

10 c ha ra cters; excess c h a r ac t er s are ignored.

e X  amp 1e : idlist st2= "turb. bldg" stl="aux. t u r ."

PLO T coll ( col la col lb colic ) ( vs cot2 ) < tl= 1,2= x 1 ab= v 1 ab=
x mi n = x m a x =  y mi n = ynuix= >

The PLO T c om m an d  ma ke s eitlu'r plots of co lumns versus r e s p r i i i s e  

number or c r os s - p l o t s  of one c-olumii v e r s u s  another column. In e i I I k  i 
case, ui)to 4 co lumns can lu‘ p lo tted v e r s u s  the a b s i s s a .  One eoluiiin i s  

r e c [ L i  I red (coll). If a n y  a d d  i I i on a  I co I umn nnmbe r s  f o I I ow coll ( c o I I a , 
col lb and colic), they are p l o t t e d  on the same plot . C H A N G O  will 
a u t o m a t i c a l l y  scale the plot to the largest column. The absiss.i of 
these plots is the r esp on se  n umber (i.e., the p o s i t i o n  in the column, 
wh i ch  is m o d i f i e d  by G AP or SORT). The IDLlSt co m ma nd  is verv h e l p f u l
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C H A N G O  - 15

in i cic'ii I i f y 1 i)g the c h a r a c t e r i s t i c s  of a p a r t i c u l a r  rc'sponse number. If 
Mic p.irainclcr pair "vs colC" is lucludcd in I tic coiiiiiiand, I lie coliiinus
( • ( I I . . . < < )  I I I- a r c  p l o t  t e d  v e r s u s  e o h J .

"tl=","t,2='’ —  Set tlie plot title. Tfiere are two title lines 
( r efe red to as "tl=" and "t2=") that can be s p e c i f i e d  for each 
plot. The d ef ault for "tl = ’' is a bl a nk  line; the de fault for 
"t2=" IS bl a nk  for r esp on se  n um be r plo ts  and "CROSS PLOT" for 
c ro s s- p lo t s.  Ti t le s mus t be e n c l o s e d  w i t h i n  q uo t es  (" ") and 
are limited to ^  cha ra ct er s;  e xcess c ha r a c t e r s  are ignored.

"xlab=" —  Set the a bs is s a label. D ef a ul t  is "R E SP O NS E N UM BE R" 
for respo ns e nu mb er  pl ot s and "A B SI S SA  V AL UE " for cross-p lo ts . 
The ab s is sa  value mus t be e n c l o s e d  w i t h i n  quotes and is 
limited to 30 c h ar act er s;  e xcess c h a r a c t e r s  are ignored.

"vhd) = " —  Set I he or di n at e label. Default is "VALUE OF R ES PO NS E" 
for tcsponse nu mb er  plots and " O R D IN A TE  V A L U E( S )"  for 
c ro ss -p lo ts . The or di na t e label must be e n c l o s e d  w i t h i n  
(|uotcs and is I i m i I cl to 30 (di a r ac t f  r s ; ex ce ss  c h ar a c t e r s  ai’c 
I g n o r c d .

" x m i n = " ,"xmax=" —  Set the m i n i m u m  and m a x i m u m  ab s is sa  limits for
c r o s s -p 1 o t s .

"yni i n = " ,"ymax=" —  Set the m i n i m u m  and m a x i m u m  o r d i na t e limits for 
all plots.

example; plot 4 8 y m i n =  -5 y m a x =  7 t2="plot 1" y l ab = " a c c e l "
(resp on se  n um b er  plot)

plot 18 26 31 vs 42 x l a b = " c o l u m n  42" y 1ab= &
"colu mn s 18 26 31" tl="test p r o b l e m  1" x m a x =  100 

(c r o s s - p l o t )
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CHANGO -  16

COMMAND ABBREVIATIONS

C H A N G O  will read only the first five c ha r a c t e r s  of a co m ma n d name. 
Thus longer c o m m a nd  names can be s h o r t en ed  (i.e. R E T U R n  and be input as 
RETUR). This manual indicates the r eq u ir e d letters in the c o m m a nd  names 
by p la c i n g  them in all caps. The lower case letters are optional. Some 
feel it is a d v a nt a go u s to have even shorter commands. 1 have 
i nc o rp or at ed  a set of u n a m b i g u i o u s  a bb re vi at io n s.  These a b b r ev i at i on s 
must be typed exactly. There is no op t io n for typing s o me th in g in 
b e t w e en  the a b b r e v i a t i o n  and the full c o m m a n d  w o r d  F ol l o w i n g  is an 
a lp h ab e ti c list of the co m ma nd s  and their a bb re vi a ti o ns . As noted 
pre vi ou sl y,  the r eq u i r e d  letters are in caps.

C ........... C
DE VlCe  ........... D

END ........... E
GAP ........... G

IDLlSt ........... 1
MA K E ........... M

N ........... N
PL O T ........... P

R D S E T  ........... RDS
RE A D ........... RD

R E T U R n  ........... RT
SE T UP  ........... ST
SOR T ........... S
TAKE ........... T

W R I TE  ........... W



Chapter A 

SOLVED EXAMPLE

In  th is  section a solved example is  presented to fa m ilia r iz e  the user 

with the type o f analysis  th a t the SMACS series  o f codes can perform. In  

the example the s tru ctu re  being analyzed is  the containment s h e ll o f the 

Zion Nuclear Generating P lant in  I l l in o is .  This s h e ll s tru ctu re  is  modeled 

as a three-dim ensional beam w ith  lumped masses. The s h e ll is  188 fe e t t a l l  

above the ground le v e l and has an outside diameter o f 147 fe e t . The s h e ll
w a ll is  3 .5  fee t th ick  (See F igs. 2 and 3 ) .  The s tructure  is  embedded 36

fe e t  below the ground surface.

In  th is  example the containment s tructure  is  analyzed w ith the base not 

fixeo  but res tin g  on the s o il  as shown in  F ig . 4. The s o il  is  considereo 

to  have three h o rizo n ta lly  layered s tra ta  consisting of 36 fe e t o f lake  

deposit, 30 fe e t o f oeep cohesive g la c ia l t i l l ,  and 45 fee t o f th ic k  

cohesionless g la c ia l deposits as shown in  Figure 2. The c o e ffic ie n ts  of 

v a r ia t io n , not only fo r  the s o il  shear moduli and s o il  damping, but also  

fo r the s tru c tu ra l frequencies and camping values, are given in  Table 1.

The median values o f modal frequencies used are those obtained by the fixed  

base analysis fo r the s tru c tu re . The median s tru c tu ra l damping value is  

0.025.

Only a part o f the outputs is  presented here to save space. The user

is  encouraged to run th is  problem to  get acquainted w ith  most o f the

features o f the SMACS programs.

For s im p lic ity , only a beam model of the s tru ctu re  is  solved as an 

example. Any mooel th a t the SAP4 code can handle can also be solved by the  

SMACS program.

4-1
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Response at to p  o f

Niagara D olom ite

conta inm en t shell

D iameter 
(147 ft)

CO00

Response on 
operating flo o r

Steam generator

Reactor pressure 
vessel

Ground surface

Lake deposits

tS' o

Cohesive glacial t i l l o00

+-»
Cohesionless glacial deposits;^ LO

Fig. 2
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IEl.'79.5

.67 ft El.759.5 ft

El.739 ft

38.7

k inch steel liner

El.576 ft

El.568 ft

Fig. 3 Diraen.sions of the containment shell structure.
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Elevation Beam Node 
(feet) element number

778

12

754,5-
11

740

21

20

19
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EXAMPLE

SSI ANALYSIS USING A BEAM MODEL

A ll  f i le s  needed to execute, as w e ll as a l l  output f i le s ,  are stored on GSS 

tape 12955 on the LBL system. The fo llow ing  l in e  is  ty p ic a l o f the fetch  

l in e  used to access these f i l e s .

FETCHGS, CONTROL = GLAY/CONTROL, 12955.

This l in e  would fetch  the contro l cards needed to execute the GLAY. To

fetch  the GLAY executable f i l e ,  the user would su b stitu te  the woro GLAY fo r

the word CONTROL on the l in e  above to have

FETCHGS, GLAY = GLAY/GLAY, 12955.

A l l  other f i l e  associated w ith the program GLAY can be obtained ju s t  by

su b stitu tin g  i t s  name (as shown in  F ig . 1, Chapter 2) fo r the word CONTROL

on the f i r s t  given l in e .  As a f in a l  example, i f  the user wanted to fetch  

the SMACSO output f i l e  th a t SMACS generated in  th is  example, the input l in e  

would be:

FETCHGS, SMACSO = SMACS/SMACSO, 12955.
Here we see th a t the ordering o f the f i le s  is  con tro lled  by the program 

name, as i t  is  given ju s t  before the " /"  in  a l l  cases.

A ll p rin ted  and p lo tted  examples th a t fo llow  are shown as they were 

obtained on the LLNL system. Very s lig h t changes in  the p lo tted  output can 

be expected on the LBL system.
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SIMQ INPUT AND OUTPUT

This example shows the generation o f a ty p ic a l  

time h is to ry  th a t can be used as one o f the s u ite  

o f time h is to r ie s  needed in  the an a lys is .



4-8

SONGS HOUSNER S P E C T R A 107. D A M P I N G

, 0 2 9  5 ,

1 0 ,  , 6 6 7

2 2 1 7 5

DT
2 , 0 2 9 5

3 , 0 1 3
4 1 4 0 8 4 7 2
5 0 , 1 2 0 , 1 0
6 0 , 0 2 9 1 , 1 9 0
7 0 , 0 3 2 1 , 3 1 3

8 0 , 0 3 6 1 , 4 7 7

9 0 , 0 4 0 1 , 641
10 0  . 0 4 5 1 , 8 4 6

1 1 0 . 0 5 0 2 , 0 7 6

1 2 0 , 0 5 6 2 , 3 2 5

13 0 , 0 5 9 2 , 4 5 3

1 4 0  . 0 6 3 2 , 6 1 9

15 0 , 0 6 7 2 , 7 8 5

1 6 0 , 0 6 9 2 , 8 7 3

1 7 0 , 0 7 1 2 , 9 5 6

18 0  , 0 7 4 3 , 0 8 1

19 0 , 0 7 7 3 , 2 0 6

2 0 0 . 0 8 0 3 , 3 8 5

21 0 . 0 8 3 3 , 5 1 2

2 2 0 . 0 8 7 3 , 6 7 0

2 3 0  . 0 9 1 3 . 8 4 5

2 4 0 . 0 9 5 4 . 0 1 9

2 5 0 .  1 0 0 4 . 2 4 3

2 6 0 .  1 0 5 4  . 4 6 8

2 7 0 . 1 1 1 4 . 7 3 7

2 8 0 . 1 1 8 5 . 0 6 5

2 9 0  . 1 2 5 5 . 3 8 9

3 0 0 .  1 2 9 5 . 5 8 5

31 0  . 1 3 3 5 . 7 9 1

3 2 0 .  1 3 8 6 . 0 2 6

3 3 0 .  1 4 3 6 . 2 9 7

3 4 0  . 1 4 8 6 . 5 4 4

3 5 0 .  1 5 4 6 . 8 3 8

3 6 0  . 1 6 0 7 .  1 5 3

3 7 0 .  1 6 7 7 . 5 2 8

3 8 0 .  1 7 4 7 . 9 7 2

3 9 0 . 1 8 1 8 . 3 1 5

4 0 0 .  1 9 0 8 . 7 9 8

41 0  . 2 0 0 9 . 3 9 7

4 2 0 . 2 0 8 9 , 9 1 3

4 3 0 . 2 1 7 1 0 , 4 1 0

4 4 0 . 2 2 7 1 1 , 1 1 0

4 5 0 . 2 3 8 1 1 , 7 7 0

4 6 0 . 2 5 0 1 2 , 5 5 0

4 7 0  . 2 6 3 1 3 , 4 1 0

4 8 0 . 2 7 8 1 4 , 3 1 0

4 9 0 . 2 9 0 1 5 , 0 5 0

5 0 0 . 3 0 3 1 5 , 7 3 0

51 0 . 3 1 7 1 6 , 4 0 0

52 0 , 3 3 3 1 7 , 1 4 0

5 3 0 , 3 4 5 1 7 , 5 5 0

5 4 0 , 3 5 7 1 7 , 9 8 0

5 5 0 , 3 7 0 1 8 , 4 3 0

5 6 0 , 3 8 5 1 8 , 9 6 0

5 7 0  , 4 0 0 1 9 , 4 8 0

5 8 0 , 4 1 7 2 0 , 0 5 0

59 0  , 4 3 5 2 0 , 3 8 0

6 0 0  , 4 5 5 2 0  9 0 0

6 1 0  4 / 6 2 1 4 0 0

6 7 0 , ! ) 00 2 1 9 9 0

6 3 0 , 5 2  6 2 2  3 8 0

6 4 0 5 5 6 2 2  8 / 0

0 , 0 1  1 

1 , 0  

1 8 ,

0  5 6  2 0 0 0
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b ' l 0  . 5 8 8 2  ̂ , .560
b b 0 . 6 2  5 2 3  9 5 0
b / 0 , 6 6  7 2 4 . 2 8 0
b 8 0 . 7 1 4 2 4 . 5 9 0
b 9 ■ 0 , 7 6 9 2 5 , 0 6 0
7 0 0 . 8 3 3 2 5 . 6 1 0
71 0 . 9 0 9 2 6  . 2 2 0

7 2 1 . 0 0 0 2 6 . 2 6 0

7 3 1 . 1 1 0 2 6 . 6 2 0
7 4 1 . 2 5 0 2 7 . 6 7 0

7 5 1 . 4 3 0 2 8 . 5 8 0
76 1 . 6 7 0 2 9 . 4 8 0
7 7 2 . 0 0 0 3 0 . 9 9 0

7 8 2 . 5 0 0 3 3 . 3 6 0
79 3 . 3 3 0 3 6 . 4 5 0
8 0 5 . 0 0 0 4 1 . 5 1 0

81 SONGS HOUSNER SPEC
8 2 . 0 2 9 5
8 3 . 01 3
8 4 821 2 :
8 5 0 . 1 2 0 . 1 0
8 6 0  . 0 2 9 1 . 1 9 0
8 7 0 . 0 3 2 1 . 3 1 3

8 8 0 . 0 3 6 1 . 4 7 7

8 9 0 . 0 4 0 1 . 641
9 0 0 . 0 4 5 1 . 8 4 6

91 0 . 0 5 0 2 . 0 7 6

9 2 0  . 0 5 6 2 . 3 2 5

9 3 0 . 0 5 9 2 . 4 5 3
9 4 0 . 0 6 3 2 . 6 1 9

9 5 0 , 0 6 7 2 . 7 8 5

9 6 0 . 0 6 9 2 . 8 7 3
9 7 0 . 0 7 1 2 . 9 5 6

9 8 0  . 0 7 4 3 . 0 8 1
9 9 0 . 0 7 7 3 . 2 0 6

1 GO 0 . 0 8 0 3 . 3 8 5

101 0 . 0 8 3 3 . 5 1 2

1 0 2 0  . 0 8 7 3 . 6 7 0

1 0 3 0 . 0 9 1 3 . 8 4 5

1 0 4 0  . 0 9 5 4 . 0 1 9

1 0 5 0 .  1 0 0 4 . 2 4 3

1 0 6 0 .  1 0 5 4 . 4 6 8

1 0 7 0 . 1 1 1 4 . 7 3 7

1 0 8 0 . 1 1 8 5 . 0 6 5

1 0 9 0 .  1 2 5 5 . 3 8 9
1 10 0 . 1 2 9 5 . 5 8 5

1 1 1 0  . 1 3 3 5 . 7 9 1

1 12 0  . 1 3 8 6 . 0 2 5

1 1 3 0  . 1 4 3 6 . 2 9 7

1 1 4 0  . 1 4 8 6 . 5 4 4

1 15 0 .  1 5 4 6 . 8 3 8

1 1 6 0  . 1 6 0 7 . 1 5 3

1 1 7 0 . 1 6 7 7 . 5 2 8

1 18 0 . 1 7 4 7 . 9 7 2

1 1 9 0 . 1 8 1 8 . 3 1 5

1 z O 0 . 1 9 0 8  . 7 9 8

1 z 1 0  . 2 0 0 9 . 3 9 7

1 z 2 0 . 2 0 8 9 . 9 1 3

1 2 3 0 . 2 1 7 1 0 . 4 1 0

1 2 4 0 . 2 2 7 1 1 . 1 1 0

1 z 5 0 , 2 3 8 1 1 . 7 7 0

I z 6 0  2 5 0 1 2 . 5 5 0

1 z 7 0 2 6 3 1 3 . 4 1 0

1 /  8 0 2 78 1 4  3  1 0

l A 10% D A M P I N G  DT 0 . 0 1  2
. 0 2 9  5 .  1 . 0  5 0 .

1 0 .  . 6 6 7  1 8 .

2 1 7 5  0  5 6  2 0 0 0
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1 2 9 0 , 2 9 0 15 0 5 0

1 3 0 0 . 3 0 3 1 5 7 3 0

131 0 , 3 1 7 1 6 . 4 0 0

1 3 2 0  . 3 3 3 1 7 1 4 0

1 3 3 0 . 3 4 5 1 7 5 5 0

1 3 4 0 . 3 5 7 1 7 9 8 0

1 3 5 0 , 3 7 0 18 . 4 3 0

1 3 6 0 . 3 8 5 18 . 9 6 0

1 3 7 0 , 4 0 0 1 9 . 4 8 0

1 3 8 0 ,, 41  7 2 0 . 0 5 0

1 39 0 , 4 3 5 2 0 . 3 8 0

1 4 0 0 , 4 5 5 2 0 . 9 0 0

141 0 , 4 7 6 21 . 4 0 0

1 4 2 0 ,, 5 0 0 21 . 9 9 0

1 4 3 0 , 5 2 6 2 2 . 3 8 0

1 4 4 0 , 5 5 6 2 2 . 8 7 0

1 4 5 0 , 5 8 8 2 3 . 3 6 0

1 4 6 0 , 6 2 5 2 3 . 9 5 0

1 4 7 0 , 6 6 7 2 4 . 2 8 0

1 4 8 0 , 7 1 4 2 4 . 5 9 0

1 4 9 0 , 7 6 9 2 5 . 0 6 0

1 5 0 0 . 8 3 3 2 5 . 6 1 0

151 0 . , 9 0 9 2 6 . 2 2 0

1 5 2 1 , 0 0 0 2 6 . 2 6 0

1 5 3 1 , 1 1 0 2 6 . 6 2 0

1 5 4 1 , 2 5 0 2 7 . 6 7 0

1 5 5 1 . 4 3 0 2 8 . 5 8 0

1 5 6 1 . 6 7 0 2 9 . 4 8 0

1 5 7 2 . 0 0 0 3 0 . 9 9 0

1 5 8 2 . 5 0 0 3 3 . 3 6 0

1 5 9 3 . 3 3 0 3 6 . 4 5 0

1 6 0 5 . 0 0 0 41 . 5 1 0
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SONGS HOUSNER SPECTRA 10K DAMPING DT =  0 . 0 1  # 1 1 8 : 0 5 : 0 1 1 1 / 1 6 / 8 1

o
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SONGS HOUSNER SPECTRA 10% DAMPING DT =  0 . 0 1  # 1 8 : 0 5 : 0 1 1 1 / 1 6 / 8 1

RESPONSE SPECTRUM, DAMPING =  1 0 . 0  %
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U
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SAP4 INPUT 

o f containment model
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i
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1 RESPONSE SPECT RUM A N A L Y S I S OF Z I O N  C O N T A I N M E N T  S TR U CT UR E
2 2 8 1 0 15  1 0  0  0 2
3 1 1 1 1 1 1 1 0 . 0  . 5 6 8 . 1
4 0 8 1 1 1 1 1 1 0 . 0 . 5 6 8 .
5 0 9 0 0 0  0 0 0 0 . 0 . 5 6 8 . 5

6 10 0 . 0 . 5 7 6 .
7 1 1 0 . 0 . 5 9 0 .
8 1 2 0 . 0 . 6 0 3  .
9 1 3 0 . 0 . 6 1 7 .

10 1 4 0 . 0  . 6 4 0 . 1
1 1 1 9 0 . 0 . 7 4 0 .
12 2 0 0 . 0 . 7 5 4 . 5

13 21 0 . 0 . 7 7 8 .
1 4 2 2 1 1 1 1 1 1 0 0 . 7 0  . 5 6 8 .
15 2 3 0  0 0  0 0  0  - 6 7 . 2 9 0 0 + 3 9 . 2 2 6 0  5 8 4 . 5 8 3 3
16 2 4 0  0 0  0 0  0  - 2 5 . 4 2 7 0 - 7 2 . 4 7 0 0  5 7 7 . 5 0 0
1 7 2 5 0  0 0  0 0  0  - 1 3 . 5 0 0 0 - 7 2 . 5 0 0 0  5 9 0 . 0 0 0 0
18 2 6 0  0 0  0 0  0  - 1 2 . 8 0 0 0 - 7 4 . 9 7 7 0  5 9 8 . 0 8 4
19 2 7 0  0 0  0 0 0  - 6 2 . 1 7 7 1 - 7 5 . 7 0 5 2  5 5 7 . 1 4 0 6
2 0 2 8 0  0 0  0 0 0  - 9 . 6 8 4 - 7 4 . 7 7 6  5 7 7 . 4 7 9
21 2 19  4 0  1
22 1 6 . 6 2 4 E 8 0 . 1 7
2 3 1 2 0 1 0 .  1 0 0 5 .  1 0 0 5 .  1 . 0 2 2 E 0 7 5 .  1 I E 0 6  5 .  1 1 E 0 6
2 4 2 1 5 7 7 .  7 8 8 .  7 8 8 8 . 1 2 E 0 6 4 . 0 6 E 0 6  4 . 0 6 E 0 6

2 5 3 3 2 8 6 .  1 6 4 3 .  1 6 4 3 .  1 6 . 0 4 E 0 6 8 . 0 2 E 0 6  8 . 0 2 E 0 6
2 6 4 3 6 . 4  8 0 4 .  8 0 4 2 . 7 4 E 0 6 1 . 3 7 E 0 6  1 . 3 7 E 0 6
2 7

2 8

2 9

3 0 1 0 9  10 2 2  1 1
31 2 1 0  11 2 2  1 2 1

3 2 10 1 8  19 2 2  1 2
3 3 1 1 19  2 0 2 2  1 3
3 4 1 2 2 0  21 2 2  1 4

3 5 13 1 1 2 3 2 2  1 1

3 5 1 4 1 0  2 4 2 2  1 1
3 7 15 1 1 2 5 2 2  1 1
3 8 16 12  2 6 2 2  1 1

3 9 17 9 2 7 2 2  1 1

4 0 18 8  9 2 2  1 1
41 1 9 1 0  2 8 2 2  1 1
4 2 9 3 7 5 0 0 . 3 7 5 0 0 . 3 7 5 0 0 . 0 . 9 6 6 E 8 0 . 9 6 6 E 8 1 . 9 3 1 E 8

4 3 10 8 8 9 0 0 . 8 8 9 0 0 . 8 8 9 0 0 . 2 . 3 0 6 E 8 2 . 3 0 6 E 8 4 .  1 6 2 E 8
4 4 1 1 9 9 2 0 0 . 9 9 2 0 0 , 9 9 2 0 0 . 2 . 5 8 4 E 8 2 . 5 8 4 E 8 5 .  1 0 8 E 8
4 5 12 9 9 2 0 0 . 9 9 2 0 0 . 9 9 2 0 0 . 2 . 5 8 4 E 8 2 . 5 8 4 E 8 5 .  1 0 8 E 8

4 6 13 1 3 5 9 0 0 1 3 5 9 0 0 . 1 3 5 9 0 0 . 3 . 5 7 6 E 8 3 . 5 7 6 E 8 7 . 0 0 0 E 8
4 7 1 4 1 5 7 9 0 0 1 5 7 9 0 0 . 1 5 7 9 0 0 . 4 . 1 8 6 E 8 4 . 1 8 6 E 8 8 ,  1 3 4 E 8
4 8 15 1 4 6 9 0 0 1 4 6 9 0 0 . 1 4 6 9 0 0 . 3 . 8 8 0 E 8 3 . 8 8 0 E 8 7 . 5 6 7 E 8
4 9 16 1 4 6 9 0 0 1 4 6 9 0 0 . 1 4 6 9 0 0 . 3 . 8 8 0 E 8 3 . 8 8 0 E 8 7 . 5 6 7 E 8
5 0 1 7 1 4 6 9 0 0 1 4 6 9 0 0 . 1 4 6 9 0 0 . 3 . 8 8 0 E 8 3 . 8 8 0 E 8 7 . 5 6 7 E 8
51 18 1 4 6 9 0 0 1 4 6 9 0 0 . 1 4 6 9 0 0 . 3  . 8 8 0 E 8 3 . 8 8 0 E 8 7 . 5 6 7 E 8
5 2 1 9 1 8 3 2 0 0 1 8 3 2 0 0 . 1 8 3 2 0 0 . 4 . 6 8 8 E 8 4 . 6 8 8 E 8 9 . 3 7 8 E 8
5 3 2 0 3 8 0 8 0 0 3 8 0 8 0 0 . 3 8 0 8 0 0 , 7 . 8 5 3 E 8 7 . 8 5 3 E 8 1 . 5 6 5 E 9
5 4 21 7 8 8 0 0 . 7 8 8 0 0 . 7 8 8 0 0 . 7  . 6 5 3 E 7 7 . 6 5 3 E 7 1 . 4 7 2 E 8
5 5

5 6

5 7 0 0 0 . 0 0 0 0 0 0 3 3 .  0
5 8

59
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INSSIN INPUT AND OUTPUT

This example shows the generation o f a ty p ic a l  

s tru c tu ra l f i l e ,  SSINST, th a t must be used in  the ana lys is ,
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WELCOME TO THE WONDERFUL WORLD OF

« « * * « *  « * « * * *

* * * * *  * * * * *  *

****** ****** ***

PROGRAM I N S S I N ,  V E R S I O N  3 . 2  C O M P I L E D  8 0 / 1 2 / 1 5 . 1 1 . 2 2 . 5 1 .  
G E N E R A T I O N  OP ST R U C T U R A L  IN P U T  FOR PROGRAM S S I N  

E X E C U T E D  ON THE R - M A C H I N E  ON 0 1 / 2 0 / 8 2  1 4 : 3 2 : 1 3

ST R U C T U R A L  D AT A FROM S A P 4  A N A L Y S I S  RUN ON R 0 1 / 2 0 / 8 2  1 4 : 2 7 : 5 0  
R ESPONSE SPE C TR U M A N A L Y S I S  OF Z I O N  C O N T A I N M E N T  ST R U C TU R E
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E C H O - P R t N I  O f  I N P U T  DATA ON T I L E  I N U S I N !

L I N E
l > 0 1 9 8 <

2 > 6 <

3 > 6 1 2 3 4 5  6 <

4 > 0 0 0 , 0 5 6 8 . 0 <

5 > 0 . 0 2 <

6 > <

7 > 8 1 0  NODE 8 ( X ) F I X E D  BASE 2 4 . 0 0 . 0 2 <

8 > 8 2 0  NODE 8 ( Y ) F I X E D  BASE 2 4 . 0 0 . 0 2 <

9 > 8 3 0  NODE 8 (  I ) F I X E D  BASE 2 4 . 0 0 . 0 2 <

) 0 > 8 4 0  NODE 8 ( X X ) F I X E D  BASE 2 4 . 0 0 . 0 2 <

n > 8 5 0  NODE 8 ( Y Y ) F I X E D  BASE 2 4 . 0 0 . 0 2 <

1 2 > 8 6 0  NODE 8 [11] F I X E D  BASE 2 4 . 0 0 . 0 2 <

1 3 > 9 1 0  NODE 9 ( X ) 2 4 . 0 0 . 0 2 <

1 4 > 9 2 0  NODE 9 (  Y ) 2 4 . 0 0 . 0 2 <

1 5 > 9 3 0  NODE 9 ( z ) 2 4 . 0 0 . 0 2 <

1 5> 9 4 0  NODE 9 ( X X ) 2 4 . 0 0 . 0 2 <

1 7 > 9 5 0  NODE 9 ( Y Y ) 2 4 . 0 0 . 0 2 <

1 8 > 9 6 0  NODE 9 (zz) 2 4 . 0 0 . 0 2 <

7 9 > 2 0 1 0  NODE 2 0 X ) 2 4 . 0 0 . 0 2 <

8 0 > 2 0 2 0  NODE 2 0 Y ) 2 4 . 0 0 . 0 2 <

8 ) > 2 0 3 0  NODE 2 0 Z ) 2 4 . 0 0 . 0 2 <

8 2 > 2 0 4 0  NODE 2 0 X X ) 2 4 . 0 0 . 0 2 <

8 3 > 2 0 5 0  NODE 2 0 Y Y ) 2 4 . 0 0 , 0 2 <

8 4 > 2 0 6 0  NODE 2 0 Z Z ) 2 4 . 0 0 . 0 2 <

8 5 > 21 1 0  NODE 21 X )  . TOP 2 4 . 0 0 . 0 2 <

8 6 > 21 2 0  NODE 21 Y )  . TOP 2 4 . 0 0 . 0 2 <

8 7 > 21 3 0  NODE 21 Z )  . TOP 2 4 . 0 0 . 0 2 <

8 8 > 21 4 0  NODE 21 X X )  , TOP 2 4 . 0 0 . 0 2 <

8 9 > 21 5 0  NODE 21 Y Y )  , TOP 2 4 . 0 0 . 0 2 <

9 0 > 21 6 0  NODE 21 Z Z )  , TOP 2 4 . 0 0 . 0 2 <

9 1 > <

9 2 > 1 1 ELMT 1 ( 1 ) 2 <

9 3 > 1 2 ELMT 1 ( 2 ) 2 <

9 4 > 1 3 ELMT 1 ( 3 ) 2 <

9 5 > 1 4 ELMT 1 ( 4 ) 2 <

9 6 > 1 5 ELMT 1 ( 5 ) 2 <

9 7 > 1 6 ELMT 1 ( 6 ) 2 <

9 8 > 2 1 ELMT 2 ( I ) 2 <

9 9 > 2 2 ELMT 2 ( 2 ) 2 <

1 0 0 > 2 3 ELMT 2 ( 3 ) 2 <

1 0 1 > 2 4 ELMT 2 ( 4 ) 2 <

1 0 2 > 2 5 ELMT 2 ( 5 ) 2 <

1 0 3 > 2 6 ELMT 2 ( 6 ) 2 <

2 0 0 > 19 1 E L M T , 19 ( t ) 2 <

2 0 l > 19 2 E L M T . 19 ( 2 ) 2 <

2 0 2  > 19 3 EL M T . 19 ( 3 ) 2 <

2 0 3 > 19 4 ELMT 19 ( 4 ) 2
7 0 4 . - 19 5 ELMT 19 ( 3 ) 2

/ ( I S - 19 () I I M I 19 ( 6 ) 2
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t W I L L  BE EXE C U TED

LCM REQD =  4 3 3 8 ,  LCW AL L OW E D  = 3 4 0 0 0 0

SCM REQD =  2 0 0 4 ,  SCM AL L OW E D  = 2 0 0 0 0

NUMBER OF NODAL P O I N T S  ( N U M N P ) 2 8
NUMBER OF EL EM EN T TY P E S  ( N E L T Y P ) -  1
S A P 4  D Y N A M I C  O P T I O N  ( N D Y N ) = I

T O T A L  NUMBER OF E Q U A T IO N S  ( N E C ) =  1 1 4
NUMBER OF B L O C K S  ( N B L O C K ) 1
NUMBER OF E Q U A T IO N S  PER B L O C K  ( N E O B ) =  1 1 4
NEQB X N BL O C K ( N E Q B B ) =  1 1 4
NUMBER OF MODES ( N F ) 13

THE F O L L O W I N G  D AT A S E T S  W I L L  BE P R I N T E D  IN  T H I S  R U N L OG :  
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

56
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THE F O L L O W I N G  D AT A I S  R E L A T I V E  THE S A P 4  MODEL C O O R D I N A T E  SYS TEM

L O C A T I O N  OF BASE OF S T R U C TU R E XREF =  0 .
YREF -  0^
ZR E F  . 5 6 8 0 0 E + 0 3

NUMBER OF BAS EM A T D EG REES OF FREEDOM ( N D E D )  =  6
DEGREE OF FREEDOM I N D I C E S  ( I T D O F ) :  1 2  3 4  5  6
C O R R E S P O N D IN G  DEGREES OF FREEDOM X - C O M P  Y - C O M P  Z - C O M P  X X - C O M P  Y Y - C O M P  Z Z -C O M P

V E R T I C A L  A X I S  O f  S A P 4  MODEL I S  Z - A X I S

E Q U A T IO N S  ARE NOT ORDERED S E Q U E N T I A L L Y  BY NODES
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P E I A  M A T R I X ,  MODAL P A R T I C I P A T I O N  FAC TO R S

TOE R A D / S E C HZ D A M P I N G X -C O M P Y-C O M P Z - C O M P X X - C O M P Y Y - C O M P Z Z - C O M P

1 2 6 . 0 7 4 4 . 1 5 0 . 0 2 0 0 - . 8 0 7 E + 0 3 . 8 0 7 E + 0 3 . 2 7 5 E - 1 3 - . 1 3 4 E + 0 6  - . 1 3 4 E + 0 6 . 8 4 6 E - 1 4
2 2 6 . 0 7 4 4 . 1 5 0 . 0 2 0 0 . 8 0 7 E + 0 3 8 0 7 E + 0 3 . 4 2 5 E - 1 3 - . 1 3 4 E + 0 6 . 1 3 4 E + 0 6 -  4 8 3 E - 1 0
3 5 3 . 6 6 5 8 . 5 4 1 . 0 2 0 0 - . 5 9 9 E - 0 9 . 5 9 9 E - 0 9  - . 2 2 1 E - 1 3 - . 9 9 4 E - 0 7  - . 9 9 2 E - 0 7 . 8 4 4 E + 0 5
4 7 4 . 8 9 4 1 1 . 9 2 0 . 0 2 0 0 5 3 1 E - 1 0 . 6 4 1 E - 1 0 . 1 1 9 E + 0 4 - 1 0 2 E - 0 7 . 9 1 8 E - 0 8 - . 1 1  I E - 0 8
5 8 3 . 6 8 5 1 3 . 3 1 9 . 0 2 0 0 . 3 9 4 E + 0 3 . 3 9 4 E + 0 3  - . 4 2 7 E - 1 2 . 4 7 1 E + 0 4  - . 4 7 1 E + 0 4 . 1 2 6 E - 0 7
6 8 3 . 6 8 5 1 3 . 3 1 9 . 0 2 0 0 . 3 9 4 E + 0 3  - . 3 9 4 E + 0 3 . 4 9 8 E - 1 0 - . 4 7 1 E + 0 4  - . 4 7 1 E + 0 4 . 1 1 6 E - 0 8
7 1 2 1 . 2 2 1 1 9 . 2 9 3 . 0 2 0 0 - . 1 4 4 E - 0 7 . 1 4 9 E - 0 7  - . 3 0 5 E + 0 3 - . 2 1 7 E - 0 6  - . 2 2 2 E - 0 6 . 5 7  I E - 0 6
8 1 4 1 , 8 5 8 2 2 . 5 7 7 . 0 2 0 0 - . 1 3 8 E + 0 3  - . 1 3 8 E + 0 3  - . 5 1 0 E - 1 1 . 1 3 7 E + 0 5  - . 1 3 7 E + 0 5 . 2 9 0 E - 1 0
9 1 4 1 . 8 5 8 2 2 . 5 7 7 . 0 2 0 0 - . 1 3 8 E + 0 3 . 1 3 8 E + 0 3 . 3 6  I E - 0 9 - . 1 3 7 E + 0 5  - . 1 3 7 E + 0 5 . 1 4 9 E - 1 0

10 1 6 9 . 3 2 1 2 6 . 9 4 8 . 0 2 0 0 . 7 4 8 E - 1 0 . 7 0 2 E - 1 0 . 4 5 2 E - 1 4 . 6 5 7 E - 0 9  - . 5 9 9 E - 0 9 . 2 8 2 E + 0 5
11 1 9 3 . 2 3 9 3 0 . 7 5 5 . 0 2 0 0 . 1 8 0 E + 0 3 . 1 8 0 E + 0 3 . 7 4 9 E - 1 0 . 3 8 5 E + 0 4  - . 3 8 5 E + 0 4 5 8 3 E - 0 8
12 1 9 3 . 2 3 9 3 0 . 7 5 5 . 0 2 0 0 . 1 8 0 E + 0 3  - . 1 8 0 E + 0 3 . 7 2 5 E - 1 0 - . 3 8 5 E + 0 4  - . 3 8 5 E + 0 4 - . 9 2 7 E - 0 8
13 2 7 3 . 0 4 7 4 3 . 4 5 7 . 0 2 0 0 . 7 6 1 E + 0 2  - . 7 6 1 E + 0 2  - . 1 7 6 E - 0 9 9 6 4 E + 0 4 . 9 6 3 E + 0 4 - . 5 5 4 E - 0 9
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PER C E N T OF TO T AL  MASS P A R T I C I P A T I N G  IN  EACH MODE

MODE R A D / S E C HZ D A M P IN G X-C O M P Y -C O M P Z - C O M P X X - C O M P Y Y-C O M P Z Z -C O M P

1 2 6 , 0 7 4 4 , 1 5 0 , 0 2 0 0 3 5 , 2 3 5 , 2 , 0 4 8 , 4 4 8 , 4 0
2 2 6 , 0 7 4 4 , 1 5 0 , 0 2 0 0 3 5 , 2 3 5 , 2 0 4 8 , 4 4 8  4 0
3 5 3 , 6 6 5 8 , 5 4 1 , 0 2 0 0 0 , 0 , 0 , 0 , 0 8 0 , 7
4 7 4 , 8 9 4 1 1 , 9 2 0 , 0 2 0 0 , 0 , 0 7 6 , 6 , 0 , 0 0
5 8 3 , 6 8 5 1 3 , 3 1 9 , 0 2 0 0 8 , 4 8 , 4 , 0 ,1 ,1 0
6 8 3 , 6 8 5 1 3 , 3 1 9 , 0 2 0 0 8 , 4 8 , 4 , 0 ,1 ,1 , 0
7 1 2 1 , 2 2 1 1 9 , 2 9 3 , 0 2 0 0 , 0 , 0 5 , 0 , 0 , 0 , 0

8 1 4 1 , 8 5 8 2 2 , 5 7 7 , 0 2 0 0 1 , 0 1 , 0 , 0 , 5 , 5 , 0
9 1 4 1 , 8 5 8 2 2 , 5 7 7 , 0 2 0 0 1 , 0 1 , 0 , 0 , 5 , 5 , 0

10 1 6 9 , 3 2 1 2 6 , 9 4 8 , 0 2 0 0 , 0 , 0 , 0 , 0 , 0 9 , 0
11 1 9 3 , 2 3 9 3 0 , 7 5 5 , 0 2 0 0 1 , 7 1 , 7 , 0 , 0 , 0 , 0
12 1 9 3 , 2 3 9 3 0 , 7 5 5 , 0 2 0 0 1 , 7 1 , 7 , 0 , 0 0 0
13 2 7 3 , 0 4 7 4 3 , 4 5 7 , 0 2 0 0 , 3 , 3 , 0 , 3 , 3 , 0

MASS P A R T I C I P A T I O N  OF I N C L U D E D  MODES 9 3 , 1 9 3 , 1 8 1 , 6 9 8 , 2 9 8 , 2 8 9 , 6
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I D I A I  NUMBER OF REOPONSE COMPONENTS R EQ U E S T E D  ( N N R E Q )  =  1 9 8

k i n e m a i i l  r e s p o n s e  c o m p o n e n t s  a r e  l i s t e d  b e l o w

request I I N  S A P 4 C O O R D I N A T E S : NODE 8, COMPONENT 1 A B S O L U T E  A C C E L E R A T I O N  NODE 8 X ) ,  F I X E D  BASE
*  *  * W AR N I N G  — NODAL COMPONENT IS C O N S T R A I N E D :  R I G I D - B O D Y  M O T IO N S  W I L L  BE COMPUTED • "

request 2 I N  S A P 4  C O O R D I N A T E S : NODE 8, COMPONENT 2 A B S O L U T E  A C C E L E R A T I O N  NODE 8 Y ) ,  F I X E D  BASE
* *  ♦ W A R N IN G  - - NODAL COMPONENT I S  C O N S T R A I N E D :  R I G I D - B O D Y  M O T IO N S  W I L L  BE COMPUTED * • •

REQUEST 3 I N  S A P 4 C O O R D I N A T E S : NODE 8, COMPONENT 3 A B S O L U T E  A C C E L E R A T I O N  NODE 8 Z ) ,  F I X E D  BASE
*  *  * W A R N IN G  — NODAL COMPONENT I S  C O N S T R A I N E D :  R I G I D - B O D Y  M O T IO N S  W I L L  BE COMPUTED • • •

REQUEST 4 I N  S A P 4 C O O R D I N A T E S : NODE 8, COMPONENT 4 A B S O L U T E  A C C E L E R A T I O N  NODE 8 X X ) ,  F I X E D  BASE
* « * W AR N I N G  — N ODAL COMPONENT I S  C O N S T R A I N E D :  R I G I D - B O D Y  M O T IO N S  W I L L  BE COMPUTED • "

REQUEST 5  I N  S A P 4 C O O R D I N A T E S : NODE 8, COMPONENT 5 A B S O L U T E  A C C E L E R A T I O N  NODE 8 Y Y ) ,  F I X E D  BASE
* * * W A R N IN G  — NODAL COMPONENT I S  C O N S T R A I N E D :  R I G I D - B O D Y  M O T IO N S  W I L L  BE COMPUTED • • •

REQUEST 6 I N  S A P 4 C O O R D I N A T E S : NODE 8, COMPONENT 6 A B S O L U T E  A C C E L E R A T I O N  NODE 8 Z Z ) ,  F I X E D  BASE
*  * * W AR N I N G  — NODAL COMPONENT IS C O N S T R A I N E D :  R I G I D - B O D Y  M O T IO N S  W I L L  BE COMPUTED • • •

R EQUEST 7 I N  S A P 4  C O O R D I N A T E S ; NODE 9, COMPONENT 1 A B S O L U T E  A C C E L E R A T I O N  NODE 9 X )
I N  S S I N  C O O R D I N A T E S : NODE 9, COMPONENT 1

REQUEST 8  IN  S A P 4  C O O R D I N A T E S : NODE 9 , COMPONENT 2 A B S O L U T E  A C C E L E R A T I O N  NODE 9 Y )
I N  S S I N  C O O R D I N A T E S : NODE 9, COMPONENT 2

REQUEST 9 IN  S A P 4 C O O R D I N A T E S : NODE 9, COMPONENT 3 A B S O L U T E  A C C E L E R A T I O N  NODE 9 z)
I N  S S I N  C O O R D I N A T E S : NODE 9 , COMPONENT 3

REQUEST 7 9 IN S A P 4  C O O R D I N A T E S : NODE 2 1 , COMPONENT 1 AB S O L U T E A C C E L E R A T I O N NODE 21 ( X) TOP
IN S S I N  C O O R D I N A T E S : NODE 2 1 , COMPONENT 1

REQUEST 8 0 IN S A P 4  C O O R D I N A T E S : NODE 2 1 , COMPONENT 2 A B S O L U T E A C C E L E R A T I O N NODE 21 ( V ) TOP
IN S S I N  C O O R D I N A T E S : NODE 2 1 , COMPONENT 2

REQUEST 81 IN S A P 4  C O O R D I N A T E S : NODE 2 1 , COMPONENT 3 A B S O L U T E A C C E L E R A T I O N NODE 21 ( z) TOP
IN S S I N  C O O R D I N A T E S : NODE 2 1 , COMPONENT 3

REQUEST 82 IN S A P 4  C O O R D I N A T E S : NODE 2 1 , COMPONENT 4 A B S O L U T E A C C E L E R A T I O N NODE 21 ( X X ) TOP
IN S S I N  C O O R D I N A T E S : NODE 2 1 , COMPONENT 4

REQUEST 8 3 IN S A P 4  C O O R D I N A T E S : NODE 2 1 , COMPONENT 5 A B S O L U T E  A C C E L E R A T I O N NODE 21 ( Y Y ) TOP
IN S S I N  C O O R D I N A T E S : NODE 2 1 , COMPONENT 5

REQUEST 8 4 IN S A P 4  C O O R D I N A T E S : NODE 2 1 , COMPONENT 6 A B S O L U T E A C C E L E R A T I O N NODE 21 ( Z Z ) TOP
IN S S I N  C O O R D I N A T E S : NODE 2 1 , COMPONENT 6
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FORCE RECPONSE COMPONENTS ARE L I S T E D  BELOW

REQUEST 8 5 EL EM EN T SET , ELEMENT 1 , COMPONENT 1 E L M T . 1 ( 1 )
REQUEST 8 6 EL EM EN T SET , ELEMENT 1 , COMPONENT 2 E L M T . 1 ( 2 )
R EQUEST 8 7 EL EM EN T SET , ELEMENT 1 , COMPONENT 3 E L M T . 1 ( 3 )
R EQUEST 8 8 E L EM EN T SET , ELEMENT 1 , COMPONENT 4 E L M T . 1 ( 4 )
REQUEST 8 9 E L EM EN T SET , EL EM EN T 1 , COMPONENT 5 E L M T . 1 (5)
REQUEST 9 0 ELEM EN T SET , ELEM EN T 1 , COMPONENT 6 E L M T . 1 ( 6 )
REQUEST 91 E L EM EN T SET , ELEM EN T 2, COMPONENT 1 E L M T . 2 ( 1 )
REQUEST 9 2 EL EM EN T SET , ELEM EN T 2, COMPONENT 2 E L M T . 2 (2)
REQUEST 9 3 E L EM EN T SET , EL EM EN T 2, COMPONENT 3 E L M T . 2 (3)

REQUEST 1 9 3 E L EM EN T SET , EL EM EN T 1 9 , COMPONENT 1 E L M T . 19 ( 1 )
REQUEST 1 9 4 E L EM EN T SET , ELEM EN T 1 9 , COMPONENT 2 E L M T . 19 ( 2 )
REQUEST 1 9 5 E L EM EN T SET , ELEM EN T 1 9 , COMPONENT 3 E L M T . 19 ( 3 )
R EQUEST 1 9 6 EL EM EN T SET , ELEM EN T 1 9 , COMPONENT 4 E L M T . 19 ( 4 )
REQUEST 1 9 7 EL EM EN T SET , ELEM EN T 1 9 , COMPONENT 5 E L M T . 19 ( 5 )
R EQUEST 1 9 8 EL EM EN T SET , ELEM EN T 1 9 , COMPONENT 6 E L M T . 19 ( 6 )

THE NUMBER OP R ESPONSE COMPONENTS S P E C I F I E D  ABOVE 
H AS BEEN E X C E E D E D :  FU RTHER REQ U EST S W I L L  BE IGNORED
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RF S F V ’N'-j E s p e c t r u m  a n a l y s i s  o f  

2 6  1 E + 0 2  , 2 0 0 E - 0 1

8 0 7 F + 0 S  . 2 7 S E - 1 3

2001 0 1
, 8 0 7 E + 0 3  . 4 2 5 E - 1 3

. 2 0 0 E - 0 1

5 9 9 E - 0 9  - . 2 2 1 E - 1 3  
. 2 0 0 E - 0 1

. 6 4 1 E - 1 0  . 1 1 9 E + 0 4

. 2 0 0 E - 0 1

. 3 9 4 E + 0 3  - . 4 2 7 E - 1 2  

. 2 0 0 E - 0 1  
3 9 4 E + 0 3  - . 3 9 4 E + 0 3  . 4 9 8 E - 1 0

1 2 1 E + 0 3  . 2 0 0 E - 0 1

. 1 4 9 E - 0 7  - . 3 0 5 E + 0 3  

. 2 0 0 E - 0 1

. 1 3 8 E + 0 3  - . 5 1 0 E - 1 1 

. 2 0 0 E - 0 1

. 1 3 8 E + 0 3  . 3 6 1 E - 0 9

. 2 0 0 E - 0 1

. 7 0 2 E - 1 0  . 4 5 2 E - 1 4

. 2 0 0 E - 0 1

. 1 8 0 E + 0 3  . 7 4 9 E - 1 0

. 2 0 0 E - 0 1  
1 8 0 E + 0 3  - . 1 8 0 E + 0 3  . 7 2 5 E - 1 0

2 7 3 E + 0 3  . 2 0 0 E - 0 1

. 7 6 1 E + 0 2  1 7 6 E - 0 9

H O / I  K ) 3  

, t) I I  ) ( ) / '  

8 0 / L + 0 3  

5 3 7 E + 0 2  

5 9 9 E - 0 9  

7 4 9 E + 0 2  

5 3 1 E - 1 0  

8 3 7 E + 0 2  

3 9 4 E + 0 3  

8 3 7 E + 0 2

U 4 E - 0 7  

1 4 2 E + 0 3  

1 3 8 E + 0 3  

1 4 2 E + 0 3  

1 3 8 E + 0 3  

1 6 9 E + 0 3  

7 4 8 E - 1 0  

1 9 3 E + 0 3  

1 8 0 E + 0 3  

1 9 3 E + 0 3

7 5 1 E + 0 2  
1 8 5 E + 0 7  0 .

Z I O N  C O N T A I N M E N T  S T RUCT URE  

~ . 1 3 4 F - + 0 6  - . 1 3 4 E + 0 6  . 8 4 6 E - 1 4

- . 1 3 4 E + 0 6  . 1 3 4 E + 0 6  - . 4 8 3 E - 1 0

- . 9 9 4 E - 0 7  - . 9 9 2 E - 0 7  . 8 4 4 E + 0 5

- . 1 0 2 E - 0 7  . 9 1 8 E - 0 8  11 I E - 0 8

. 4 7 1 E + 0 4  - . 4 7 1 E + 0 4  . 1 2 6 E - 0 7

- . 4 7 1 E + 0 4  - , 4 7 1 E + 0 4  . 1 1 6 E - 0 8

- . 2 1 7 E - 0 6  - . 2 2 2 E - 0 6  . 5 7 1 E - 0 6

. 1 3 7 E + 0 5  - . 1 3 7 E + 0 5  . 2 9 0 E - 1 0

1 3 7 E + 0 5  1 3 7 E + 0 5  . 1 4 9 E - 1 0

. 6 5 7 E - 0 9  - . 5 9 9 E - 0 9  . 2 8 2 E + 0 5

. 3 8 5 E + 0 4  - . 3 8 5 E + 0 4  . 5 8 3 E - 0 8

- . 3 8 5 E + 0 4  - . 3 8 5 E + 0 4  - . 9 2 7 E - 0 8  

. 9 6 4 E + 0 4  . 9 6 3 E + 0 4  - . 5 5 4 E - 0 9

0 1 / 2 0 / 8 2 1 4 : 2 7 : 5 0

0  .

0  . 0

0 . -

, 21 5 E + 0 9  0

0  . 0

NODE 8 ( X )
0  . 0

0 . 0

. 1 0 0 E + 0 1  0

NODE 8 ( Y )
0 . 0

0 . 0

0  .

NODE 8 ( Z )
0  . 0

0 . 0

0  , 0

NODE 8 ( X X )

0  . 0

0 . 0

0  . 0

NODE 8 ( Y Y )

0 . 0

0  . 0

0 . 0

NODE 8 ( Z Z )
0 0

0 , 0

0 . 0

NODE 9 ( X )
- - 9 6 8 E - 0 6

-  4 8 9 E - 0 5

l o o t ; +01 0
OM , F 9 1 Y )

9 6 H E - 0 6
4 8 9 r 0 5

1 8 5 E + 0 7  0

9 6 8 E - 0 6  

9 7 1 E - 1 8

9 B S E - 0 6

7 5 9 E - 1 8

0 . 0 .  . 2 1 5 E + 0 9 0  ,

' 0 . - . 2 1 5 E + 0 9  0 . 0  ,

. 1 8 5 E + 0 7 0 .  0 . 0 .

0 . . 3 7 0 E + 1 1  0 . 0  .

0 . 0 .  . 3 7 0 E + 1 1 0  .
0  . 0  . 0  . . 8 8 2 E + 1 0

BASE 0 2 4 , 0 0 0 . 0 2 0
0 . 0 .  0 , 0 . 0 , 0

0 . 0 .  0 ,
0  . 0  , 0  . 0  .

B ASE 0 2 4 . 0 0 0 . 0 2 0

0 . 0 .  0 , 0  . 0 . 0

0 . 0 .  0 ,

0 . 0  , 0  , 0  .

BASE 0 2 4 , 0 0 0 . 0 2 0

0 , 0 ,  0 , 0  . 0  , 0

0  . 0  , 0  ,

. 1 0 0 E + 0 1 0 .  0 , 0  .

BASE 0 2 4 , 0 0 0 . 0 2 0

0  . 0  . 0  , 0  . 0 , 0

0  . 0 ,  0 ,

0  . , 1 0 0 E + 0 1  0 , 0 .

BASE 0 2 4 , 0 0 0 . 0 2 0

0  . 0  , 0  , 0  . 0  . 0

0  . 0  , 0  ,

0 , 0 .  , 1 0 0 E + 0 1 0 .

B ASE 0 2 4 , 0 0 0 . 0 2 0
0 . 0 ,  0 , 0  . 0  , 0

0  . 0 ,  0 ,

0 . 0  , 0  , . 1 0 0 E + 0 1

0 2 4 . 0 0 0 . 0 2 0

- . 7 2 2 E - 1 8 . 3 2 8 E - 1 8  . 4 8 5 E - 0 5 . 4 8 5 E - 0 5 - , 5 8 4 E - 1 4 -

, 1 1 8 E - 0 4 . 1 1 8 E - 0 4  . 9 9 9 E - 0 5

0  . 0 .  . 5 0 0 E + 0 0 0 .

0 2 4 . 0 0 0 . 0 2 0

. 7 1 4 E - 1 8 - . 1 8 1 E - 1 8  . 4 8 5 E - 0 5 - ,  4 8 5 E - 0 5 , 5 8 5 E - 1 4 -

. 1 1 8 E - 0 4 - . 1 1  8 E - 0 4  -  , 9 9 9 E - 0 . 5
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0 .

MODE 9 

- . 3 0 8 E -  

, 91  6E-  

0 .

NODE 9 

1 3 4 E -  

- . 4 0 6 E -  

0.
NODE 9 

1 3 4 E -  

- . 4 0 6 E -  

0 .

NODE 9 

- . 5 0 3 E -  

, 2 0 8 E -  
0 .

( 2 ) 

-22 
- 18  -  

0
( X X )  

-07 -  

-07

0
( Y Y )

0 7

0 7

0 , 

( Z Z )  

2 4  

22  . 

0 .

100E- I -01 0 .

1 9 6 E - 2 1  

3 6 7 E - 2 1

1 3 4 E - 0 7  

4 1 1 E - 2 1

1 3 4 E - 0 7  

2 9 8 E - 2 1

7 5 8 E - 2 2  

1 4 0 E - 0 6

0
- .  1 3 7 E - 2 1  

. 4 1 6 E - 1 8  

. 1 OOE+01 

0
- . 9 9 2 E - 2 0  

. 2 1 5 E - 0 7  
I ,

0
-. l O O E - 1 9  

- . 2 1 5 E - 0 7

. 4 2 0 E - 0 7

. 2 8 8 E - 1 9

- . 5 0 0 E - I - 0 0  0 .  0 ,

2 4 . 0 0 0  . 0 2 0

. 2 5 1 E - 0 5  . 7 3 4 E - 2 1  . 1 0 4 E - 1 8  - . 1 6 8 E - 0 5  - . 2 S 6 E - 1 9

. 2 3 3 E - 1 8  - . 2 0 1 E - 1 7  

) .  0 . 0 .

2 4 . 0 0 0  . 0 2 0

- . 5 2 1 E - 2 1  . 4 9 7 E - 0 8  - . 4 9 7 E - 0 8  - . 6 4 4 E - 1 7  . 4 0 6 E - 0 7

- . 2 1 5 E - 0 7  . 1 0 6 E - 0 6

.100E-1-01 0 .  0 .

2 4 . 0 0 0  . 0 2 0

. 1 4 1 E - 2 0  - . 4 9 7 E - 0 8  - . 4 9 7 E - 0 8  - . 6 4 3 E - 1 7  - . 4 0 6 E - 0 7  

- . 2 1 5 E - 0 7  . 1 0 6 E - 0 6

I .  . 1 0 0 E + 0 1  0 .

2  4 , 0 0 0  , 0 2 0

- , 1 3 2 E - 2 0  , 6 2 5 E - 2 0  , 5 5 4 E - 2 1  , 1 5 7 E - 1 6  , 3 6 8 E - 2 1

- , 1 5 7 E - 1 9  - , 2 8 3 E - 2 0

0 ,  , 1 0 0 E + 0 1

NODE 2 0  ( X )  

- , 7 2 5 E - 0 3  

, 3 1 9 E - 0 3  - ,  

, 1 0 0 E + 0 1  0 ,  

NODE 2 0  ( Y )  

, 7 2 5 E - 0 3  

- , 3 1 9 E - 0 3  - ,  

0 ,

NODE 2 0  (  Z )  

, 1 7 1 E - 1 9  

, 3 0 3 E - 1 5  ,

0 ,  0 ,  

NODE 2 0  ( X X )  

- , 2 8 7 E - 0 5  - ,  

- , 1 0 9 E - 0 4  

0 ,  0 ,  

NODE 2 0  ( Y Y )  

- , 2 8 7 E - 0 5  ,

- , 1 0 9 E - 0 4  - ,  

0 ,  0 ,  

NODE 2 0  ( Z Z )

, 1 1 7 E - 2 2  - ,  

, 1 4 5 E - 2 0  - ,  

0  , 0  , 

NODE 21 ( X )  

- , 7 9 7 E - 0 3  

, 6 9 6 E - 0 4  - ,  

, 1 0 0 E - f 0 1  0 ,  

NODE 21 ( Y )  

, 7 9 7 E - 0 3  

- , 6 9 6 E - 0 4  - ,  

0  ,

NODE 21 ( Z )  

, 1 8 1 E - 1 9  

- , 4 6 8 E - 1 6  - .  

0  , 0  ,

NODE 21 ( X X )  

- , 2 8 9 E - 0 5  - .

1 1 3 E - 0 4  

0  0

NODE 2 1 ( Y Y )  

2 8 9 1  OS

7 2 5 E - 0 3

4 3 5 E - 1 6

7 2 5 E - 0 3

4 3 8 E - 1 6

1 0 0 E + 0 1

2 6 5 E - 1 9

3 0 8 E - 1 9

2 8 7 E - 0 5

1 6 6 E - 1 7

2 8 7 E - 0 5

1 5 4 E - 1 7

6 4 8 E - 2 0

1 0 6 E - 0 4

, TOP

7 9 7 E - 0 3

8 5 0 E - 1 6

, TOP 

7 9 7 E - 0 3  

9 0 1 E - 1 6 

100E9-01  

, TOP 

2 8 1 E - 1 9 

2 4 8 E - 1 9

, TOP 

2 8 9 E - 0 5  

1 7 0 E - 1 7

, TOP 

2 H 9 1  OS

, 5 3 7 E - 1 5

, 3 0 5 E - 0 3

, 5 3 8 E - 1 5

, 3 0 5 E - 0 3

0
, 1 2 9 E - 1 9  

, 1 0 0 E - 1 5  

, 100E-P01 

0
, 2 1 4 E - 1 7  

, 3 7 0 E - 0 6

0
, 2 1 3 E - 1 7  

, 3 7 1 E - 0 6

0
. 1 4 4 E - 0 4  

, 2 1 9 E - 1 7

0
, 5 9 1 E - 1 5  

, 4 6 1 E - 0 3

, 5 9 2 E - 1 5

, 4 6 1 E - 0 3

0
, 9 4 1 E - 2 0  

, 7 8 1 E - 1 5  

, 1 OOE-l-01 

0
, 2 1 5 E - 1 7

, 8 4 6 E - 0 6

0
2 141 1 /

2 4 , 0 0 0

, 5 3 4 E - 1 6  - , 2 0 4 E - 0 3  

, 3 0 5 E - 0 3  - , 3 6 6 E - 0 4  

, 1 8 7 E - p0 3  

2 4 , 0 0 0

, 5 1 2 E - 1 6  - , 2 0 4 E - 0 3  

, 3 0 5 E - 0 3  , 3 6 7 E - 0 4

, 1 8 7 E + 0 3  0 ,

2 4 , 0 0 0

, 9 1  I E - 0 3  - , 2 8 9 E - 1 8  

, 6 9 5 E - 1 6  - , 3 0 3 E - 1 6  

0 ,
2 4 , 0 0 0

, 1 4 7 E - 1 8  , 9 6 3 E - 0 5

, 3 7 1 E - 0 6  - , 6 7 8 E - 0 5  

, 1 0 0 E + 0 1  0 ,

2 4 , 0 0 0

, 2 6 0 E - 1 8  - , 9 6 4 E - 0 5  

, 3 7 0 E - 0 6  - , 6 7 8 E - 0 5  

, 1 0 0 E + 0 1  

2 4 , 0 0 0

, 1 7 4 E - 1 8  , 2 1 6 E - 1 7

, 2 3 3 E - 1 8  , 2 0 8 E - 1 8

0 ,
2 4 , 0 0 0

, 5 9 7 E - 1 6  - , 4 5 9 E - 0 3  

, 4 6 1 E - 0 3  - , 5 8 0 E - 0 3  

, 2 1 0 E + 0 3  

2 4 , 0 0 0

, 5 5 1 E - 1 6 - , 4 5 9 E - 0 3  

, 4 6 1 E - 0 3  , 5 8 0 E - 0 3

, 2 1 0 E - i - 0 3  0 ,

2 4 , 0 0 0

, 1 6 0 E - 0 2  - , 2 2 4 E - 1 7  

, 1 8 7 E - 1 5  , 8 3 7 E - 1 5

0 ,

2 4 , 0 0 0

, 1 5 6 E - 1 8  , 9 8 5 E - 0 5

, 8 4 6 E - 0 6  - , 9 1 7 E - 0 5  

. IOOE-801 0 .

2 4 . 0 0 0

2 S . M  MS 9 H S 1  OS

,020
- , 2 0 4 E - 0 3

0 ,

,020
, 2 0 4 E - 0 3

0 ,

,020
, 3 8 1 E - 1 6

0  ,

, 020
- , 9 6 4 E - 0 5

0  ,

,020
- , 9 6 3 E - 0 5

0 ,

, 0 2 0  
, 1 9 7 E - 1 8

, IOOE-801 

, 0 2 0

- , 4 5 9 E - 0 3

0 ,

, 0 2 0

, 4 5 9 E - 0 3

0 ,

, 0 2 0  
, 6 8 1 E - 1 6

0 ,

, 0 2 0

- , 9 8 5 E - 0 5

0 .

. 0 2 0
9 S ! ) I  OS

- , 5 7 3 E - 1 3

, 5 7 0 E - 1 3

, 3 1 9 E - 0 3

, 3 1 9 E - 0 3

, 4 0 8 E - 0 3  - , 6 7 7 E - 1 7

■ , 6 9 7 E - 1 6 1 0 9 E - 0 4

- , 8 1 8 E - 1 6  - , 1 0 9 E - 0 4

- , 2 2 8 E - 1 5  - , 2 0 5 E - 1 9

, 2 5 3 E - 1 3  , 6 9 6 E - 0 4

, 2 5 9 E - 1 3 , 6 9 6 E - 0 4

, 3 1 8 E - 0 2  . 5 3 1 E - 1 6

, 3 6 5 E - 1 5

V) SI

1 1 3 E - 0 4

■I I  I I  ,1
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- I K 5 E - 0 4  - . 1 5 7 E - 1 7  . 8 4 6 E - 0 6  . 8 4 6 E - 0 6  - . 9 1 7 E - 0 5

') 0 0 .  0 ,  . l O O E + 0 1  0 .

NuDE ^'1 ( Z Z )  , TOP 0  2 4 . 0 0 0  . 0 2 0

, 7 z ' 0 E - 2 3  - . 6 5 1 E - 2 0  . 1 4 6 E - 0 4  - . 7 4 8 E - 1 9  . 2 1 9 E - 1 7  . 1 9 9 E - 1 8  - . 2 2 7 E - 1 4  - . 2 2 4 E - 1 9

. 1 - T 6 E - 2 0  - - 1 2 2 E - 0 4  - . 2 5 2 E - 1 7  - , 1 ! 2 E - 1 8  . 2 4 0 E - 1 8

0 .  0 .  0 .  0 .  0 .  . 1 0 0 E + 0 1

ELMT 1 ( 1 )  3 2

9 4 4 E - 1 0  - . 4 6 4 E - 0 9  . 3 8 0 E - 0 9  - . 6 6 7 E + 0 7  - . 1 5 9 E - 0 8  - . 2 7 6 E - 0 6  - . 4 4 8 E + 0 7  . 7 5 6 E - 0 7

- . 2 4 4 E - 0 5  . 1 0 0 E - 0 8  - . n l E - 0 5  - . 6 2 1  E - 0 6  . 5 3 5 E - 0 5
0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  1 ( 2 )  3 2

- . 5 4 9 E + 0 6  - . 5 4 9 E + 0 6  - . 4 0 5 E - 0 6  . 1 0 0 E - 0 6  - . 2 7 6 E + 0 7  . 2 7 6 E + 0 7  - . 3 2 8 E - 0 2  . 2 7 7 E + 0 7

- . 2 7 7 E + 0 7  - . 4 3 2 E - 0 6  - . 6 6 9 E + 0 7  . 6 6 9 E + 0 7  . 5 6 4 E + 0 7

0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  1 ( 3 )  3 2

- . 5 4 9 E + 0 6  . 5 4 9 E + 0 6  - . 4 0 9 E - 0 6  . 1 8 4 E - 0 6  . 2 7 6 E + 0 7  . 2 7 6 E + 0 7  - . 3 2 7 E - 0 2  - . 2 7 7 E + 0 7
- 2 7 7 E + 0 7  . 5 5 1 E - 0 6  . 6 6 9 E + 0 7  . 6 6 9 E + 0 7  . 5 6 4 E + 0 7

0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  1 ( 4 )  3 2

- . 5 1 5 E - 0 8  . 4 6 0 E - 0 6  - . 2 4 3 E + 0 9  . 7 6 3 E - 0 5  - . 3 6 2 E - 0 4  - . 3 3 1 E - 0 5  - . 9 0 1 E - 0 1  - . 2 1 7 E - 0 5

- . 1 9 3 E - 0 6  - . 8 0 7 E + 0 9  - . 1 6 6 E - 0 3  . 9 1 0 E - 0 4  . 1 6 4 E - 0 4

0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  1 ( 5 )  3 2

. 9 0 7 E + 0 8  - . 9 0 7 E + 0 8  . 6 7 5 E - 0 4  - . 9 5 1 E - 0 5  . 3 4 3 E + 0 8  . 3 4 3 E + 0 8  . 4 2 6 E - 0 1  . 2 7 4 E + 0 9

. 2 7 4 E + 0 9  . 2 1 3 E - 0 5  . 1 4 7 E + 0 9  . 1 4 7 E + 0 9  - . 7 1 5 E + 0 9

0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  1 ( 6 )  3  2

- . 9 0 7 E + 0 8  - . 9 0 7 E + 0 8  - . 6 7 0 E - 0 4  - . 3 5 2 E - 0 5  . 3 4 3 E + 0 8  - . 3 4 3 E + 0 8  - . 4 2 6 E - 0 1  . 2 7 4 E + 0 9

- . 2 7 4 E + 0 9  . 2 8 9 E - 0 5  . 1 4 7 E + 0 9  - . 1 4 7 E + 0 9  . 7 1 5 E + 0 9

0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  19  ( 1 )  3 2

- . 3 2 0 E - 0 9  . 1 9 5 E - 0 8  . 2 2 5 E - 0 9  . 1 1 6 E - 0 9  . 2 1 7 E - 0 7  - . 3 1 9 E - 0 8  - . 1 1 6 E - 0 9  - . 8 1 5 E - 0 9

. 3 3 6 E - 0 7  - . 1 6 0 E - 0 8  . 6 5 8 E - 0 8  . 2 5 7 E - 0 7  - . 6 3 8 E - 0 7

0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  19  ( 2 )  3 2

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

- . 1 9 2 E - 0 9  . 9 3 1 E - 0 9  - . 6 6 7 E - 0 8  - . 9 7 7 E - 0 8  . 1 3 1 E - 0 7

0 . 0 . 0 . 0 . 0 . 0 .

E L M T .  19 ( 3 )  3  2

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

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

0 . 0 . 0 . 0 . 0 . 0 .

E L M T ,  19 ( 4 )  3 2

. 2 9 8 E - 0 7  . 7 9 5 E - 0 9  - . 7 4 5 E - 0 8  . 2 4 5 E - 0 8  . 3 0 0 E - 0 7  . 2 2 7 E - 0 7  - . 1 O O E - 0 8  . 1 1 3 E - 0 6

. 2 3 8 E - 0 6  -  

0 . 0 
E L M T .  19 ( 5

- . 1 3 4 E - 0 6  -  

- . 1 5 6 E - 0 6  -  

0 . 0 
E L M T .  19 ( 6

. 3 0 1 E - 0 7  

. 1 3 5 E - 0 6

2 9 8 E - 0 7  . 2 5 8 E - 0 6  - . 5 3 9 E - 0 7  - . 6 8 1 E - 0 6

0 . 0 . 0 . 0 .

3 2

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

4 7 7 E - 0 6  - . 2 9 9 E - 0 6  - . 3 0 2 E - 0 6  . 1 1 5 E - 0 5

0 . 0 . 0 . 0 .

3 2

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

4 7 7 E - 0 6  - . 7 8 4 E - 0 6  . 7 5 6 E - 0 7  . 2 5 6 E - 0 6

0 . (.1 0 . 0 . 0 . 0 .
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GLAY INPUT AND OUTPUT 

fo r an SSI ana lys is

This program and i t s  re s u ltin g  output f i le s  are  

not needed fo r  a f ix e d  base a n a lys is .



4-29

WELCOME TO THE WONDERFUL WORLD OF

*** ****** ****** *** 

*  *  *  *  *

***** ***** *

*  *  *

*  *  *

* * * * * *  • • * • « *  * * *

YOU ARE NOW E X E C U T I N G  . , .

PROGRAM G L A Y ,  GDC 7 6 0 0  V E R S I O N  2 , 2

C O M P I L E D  8 0 / 0 6 / 2 3 .  0 8 . 0 1 . 3 6 .
E X E C U T E D  0 1 / 2 8 / 8 2  1 5 : 1 3 : 0 2

E X E C U T I O N  ON TH E R - M A C H I N E

G E N E R A T I O N  OF GREENS F U N C T I O N  T A B L E S  FOR L A Y E R E D  M E D I A
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E C H O - P R I N T  OF I N P U T  D AT A ON F I L E  G L A Y I N

L I N E  . . . . V . , . . V .  
1 > T E S T  RUN 5 :

, , V .  . 
RUN

. V .
1 W /  G R EATER H I  FREQ R E F I N E M E N T  &  FMAX =  3 5  HZ

2 > 31 2 1 1 6  1 ( N F R O . N L Y , I F I T E R . L L L L , I P R N T ) <
3 > 0 . 0  1 8 0 . 0 ( R I . R E )  <
4 > 5 ( N I T E R )
5 > 1 3 9 0 .  9 2 0 0 . ( B E T A  -  SHEAR WAVE V E L O C I T Y ) <
6> 4 . 4 3 8  4 . 9 6 9 ( R H O  :  MASS D E N S I T Y )  <
7> 0 . 4 6  0 . 2 7 ( P O I S O N  =  P O I S S O N S  R A T I O )  <
8 > . 0 2 5  . 0 1 0 ( D A M P  =  D A M P I N G  R A T I O )  <
9 > 7 5 .  4 0 0 . ( T H  =  T H I C K N E S S )

1 0 > . 0 1 ( F R 0 ( 1 )  )
1 1 > . 1 0 ( F R Q ( 2 )  )
1 2 > . 2 5 ( F R Q ( 3 )  )
1 3> . 5 0 ( F R Q ( 4 )  )
1 4 > . 7 5 ( F R Q ( 5 )  )
1 5 > 1 . 0 0 ( F R Q ( 6 )  )
1 6 > 1 . 5 0 ( F R Q ( 7 )  )
1 7> 2 . 0 0 ( F R 0 ( 8 )  )
) 8 > 2 . 5 0 ( F R 0 ( 9 )  )  <
1 9> 3 . 0 0 ( F R O ( I O )  )
2 0 > 3 . 5 0 ( F R O ( I I )  )
2 1 > 4 . 0 0 ( F R Q ( 1 2 )  )
2 2 > 4 . 5 0 ( F R 0 ( 1 3 )  )
2 3 > 5 . 0 0 ( F R 0 ( 1 4 )  )
2 4 > 5 . 5 0 ( F R 0 ( 1 5 )  )
2 5 > 6 . 0 0 ( F R 0 ( 1 6 )  )
2 6 > 7 . 0 0 ( F R Q ( 1 7 )  )
2 7 > 8 . 0 0 ( F R 0 ( 1 8 )  )
2 8 > 9 . 0 0 ( F R 0 ( 1 9 )  )
2 9 > 1 0 . 0 0 ( F R Q ( 2 0 )  )
3 0 > 1 2 . 0 0 ( F R Q ( 2 1 )  )  <
3 1 > 1 4 . 0 0 ( F R Q ( 2 2 )  )
3 2 > 1 6 . 0 0 ( F R O ( 2 3 )  )
3 3 > 1 8 . 0 0 ( F R Q ( 2 4 )  )  <
3 4 > 2 0 . 0 0 ( F R Q ( 2 5 )  ) <
3 5 > 2 2 . 0 0 ( F R Q ( 2 6 )  ) <
3 6 > 2 4 . 0 0 ( F R Q ( 2 7 )  )
3 7 > 2 7 . 0 0 ( F R Q ( 2 8 )  )
3 8 > 3 0 . 0 0 ( F R Q ( 2 9 )  )
3 9 > 3 3 . 0 0 ( F R O ( 3 0 )  )  <
4 0 > 3 6 . 0 0 ( F R 0 ( 3 1 )  )



4 - 3 1

GREENS F U N C I I O N  I D E N T I F I E R  TEST RUN 5 ;  RUN 1 W /  G R EAT ER  H I  FREQ R E F I N E M E N T  &  FMAX ^  5 5  HZ

NUMBER OF F R E Q U E N C I E S  A T  W H I C H  G R E E N ' S
F U N C T I O N  T A B E E S  W I L L  BE C A L C U L A T E D  =  51

NUMBER OF S O I L  L A Y E R S ,  I N C L U D I N G  H A L F S P A C E  =  2

FL A G  I F  I T E R  FOR S P A T I A L  INC R EME N T I T E R A T I O N  =  1

I N I T I A L  NUMBER OF P O I N T S  I N  T A B L E S  =  16

FL A G  I P R N T  FOR P R I N T I N G  T A B L E S  IN  T H I S  LOG -  I

I N I T I A L  R A D I U S  OF T A B L E  =  0 ,

F I N A L  R A D I U S  OF T A B L E  -  . 1 8 0 E + 0 5

GREENS F U N C T I O N  T A B L E  W I L L  BE C A L C U L A T E D  BY I T E R A T I O N

M A X I M U M  AL L OW E D  I T E R A T I O N S  =  5

L AYER
1
2

B ET A
. 1 5 9 E + 0 4
. 9 2 0 E + 0 4

S O I L  P R O P E R T I E S

RHO
. 4 4 4 E + 0 1
. 4 9 7 E + 0 1

P O I S S O N
. 4 6 0 E + 0 0
. 2 7 0 E + 0 0

D A M P I N G  T H I C K N E S S
. 2 5 0 E - 0 1  , 7 5 0 E + 0 2
, 1 0 0 E - 0 1  . 4 0 0 E + 0 5
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G R E E N ' S  F U N C T I O N  T A B L E  NUMBER 1

INC R EME N T OF BO FOR T A B L E  =  . 2 6 4 E - 0 3

THE NUMBER OF P O I N T S  I N  THE T A B L E  -  3 3

THE FREQUENCY OF THE A N A L Y S I S  =  . t O O E - 0 1

GREENS F U N C T I O N  T A B L E

GRR GTR GR2 GZZ

1 . 1 5 9 E + 0 0 - . 7 9 4 E - 0 2 - . 8 5 7 E - 0 1 . 4 2 9 E - 0 2 - . 6 3 5 E - 0 2 . 3 1 8 E - 0 3 . 8 5 7 E - 0 1  - 4 2 9 E - 0 2

2 . 1 5 2 E + 0 0 - . 7 6 1 E - 0 2 - . 7 9 3 E - 0 1 . 3 9 6 E - 0 2 - . 6 1 0 E - 0 2 . 3 0 5 E - 0 3 . 7 5 0 E - 0 1  - 3 7 4 E - 0 2

3 . 1 4 6 E + 0 0 - . 7 2 9 E - 0 2 - . 7 3 0 E - 0 1 . 3 6 4 E - 0 2 - . 5 3 6 E - 0 2 . 2 6 7 E - 0 3 . 6 4 5 E - 0 1  - 3 2  I E - 0 2

4 . 1 4 0 E + 0 0 - , 6 9 8 E - 0 2 - . 6 6 8 E - 0 1 . 3 3 2 E - 0 2 - . 4 1 7 E - 0 2 . 2 0 6 E - 0 3 . 5 4 4 E - 0 1  - 2 7 0 E - 0 2

5 , 1 3 4 E + 0 0 - . 6 6 7 E - 0 2 - . 6 0 8 E - 0 1 . 3 0  I E - 0 2 - . 2 5 8 E - 0 2 . 1 2 5 E - 0 3 . 4 4 9 E - 0 1  - 2 2 1 E - 0 2

6 . 1 2 8 E + 0 0 - . 6 3 8 E - 0 2 - . 5 4 9 E - 0 1 . 2 7 2 E - 0 2 - . 6 7 8 E - 0 3 . 2 8 3 E - 0 4 . 3 6 0 E - 0 1  - 1 7 6 E - 0 2

7 . 1 2 3 E + 0 0 - . 6 1 1 E - 0 2 - . 4 9 4 E - 0 1 . 2 4 3 E - 0 2 . 1 4 5 E - 0 2 - . 8 0 4 E - 0 4 • 2 8 0 E - 0 1  - 1 3 5 E - 0 2

8 , 1 1 8 E + 0 0 - . 5 8 5 E - 0 2 - . 4 4 1 E - 0 1 . 2 1 6 E - 0 2 . 3 7 2 E - 0 2 - . 1 9 5 E - 0 3 . 2 0 8 E - 0 1  - 9 8 8 E - 0 3

9 , 1 1 3 E + 0 0 - . 5 6 1 E - 0 2 - . 3 9 1 E - 0 1 . 1 9 1 E - 0 2 . 6 0 4 E - 0 2 - . 3 1 4 E - 0 3 . 1 4 5 E - 0 1  - 6 7 0 E - 0 3

10 . 1 0 9 E + 0 0 - . 5 3 9 E - 0 2 - . 3 4 5 E - 0 ! . 1 6 7 E - 0 2 . 8 3 2 E - 0 2 - . 4 3 1 E - 0 3 . 9 1 6 E - 0 2  - 3 9 9 E - 0 3

11 . 1 0 5 E + 0 0 - . 5 1 8 E - 0 2 - . 3 0 2 E - 0 1 . 1 4 5 E - 0 2 . 1 0 5 E - 0 1 - . 5 4 1 E - 0 3 . 4 6 9 E - 0 2  - 1 7 3 E - 0 3

12 . l O l E + 0 0 - . 4 9 8 E - 0 2 - . 2 6 2 E - 0 1 . 1 2 5 E - 0 2 . 1 2 5 E - 0 1 - . 6 4 3 E - 0 3 . 1 0 6 E - 0 2 1 1 2 E - 0 4

13 . 9 7 1 E - 0 1 - . 4 7 9 E - 0 2 - . 2 2 6 E - 0 1 . 1 0 7 E - 0 2 . 1 4 3 E - 0 1 - . 7 3 4 E - 0 3 - . 1 8 1 E - 0 2 1 5 6 E - 0 3

14 . 9 3 7 E - 0 1 - . 4 6 2 E - 0 2 - . 1 9 3 E - 0 1 . 9 0 3 E - 0 3 . 1 5 8 E - 0 1 - . 8 1 2 E - 0 3 - . 3 9 9 E - 0 2 2 6 6 E - 0 3

15 . 9 0 4 E - 0 1 - . 4 4 5 E - 0 2 - . 1 6 4 E - 0 ! . 7 5 3 E - 0 3 . 1 7 1 E - 0 1 - . 8 7 6 E - 0 3 - . 5 5 7 E - 0 2 3 4 5 E - 0 3

16 . 8 7 3 E - 0 1 - . 4 3 0 E - 0 2 - . 1 3 8 E - 0 1 . 6 1 9 E - 0 3 . 1 8 1 E - 0 1 - . 9 2 7 E - 0 3 - . 6 6 5 E - 0 2 4 0 0 E - 0 3

17 . 8 4 3 E - 0 1 - . 4 1 4 E - 0 2 - . 1 1 4 E - 0 1 . 4 9 9 E - 0 3 . 1 8 8 E - 0 1 - . 9 6 4 E - 0 3 - . 7 3 0 E - 0 2 4 3 2 E - 0 3

18 . 8 1 4 E - 0 1 - . 4 0 0 E - 0 2 - . 9 3 2 E - 0 2 . 3 9 3 E - 0 3 . 1 9 3 E - 0 1 - . 9 8 9 E - 0 3 - . 7 6 0 E - 0 2 4 4 7 E - 0 3

19 , 7 B 5 E - 0 1 - . 3 8 5 E - 0 2 - . 7 4 9 E - 0 2 . 3 0 1 E - 0 3 . 1 9 5 E - 0 1 - . l O O E - 0 2 - . 7 6 4 E - 0 2 4 4 8 E - 0 3

2 0 . 7 5 7 E - 0 1 - . 3 7 1 E - 0 2 - . 5 8 9 E - 0 2 . 2 1 9 E - 0 3 . 1 9 6 E - 0 1 - . l O O E - 0 2 - . 7 4 9 E - 0 2 4 4 0 E - 0 3

21 . 7 3 0 E - O I - . 3 5 7 E - 0 2 - . 4 5 1 E - 0 2 . I 4 9 E - 0 3 . 1 9 5 E - O I - . 9 9 7 E - 0 3 - . 7 1 7 E - 0 2 4 2 4 E - 0 3

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

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

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

2 5 . 6 2 5 E - 0 1 - . 3 0 4 E - 0 2 - . 6 6 8 E - 0 3 - , 4 4 9 E - 0 4 . 1 7 7 E - 0 1 - . 9 0 7 E - 0 3 - . 5 2 3 E - 0 2 3 2 5 E - 0 3

2 6 . 6 0 0 E - 0 1 - . . 2 9 1 E - 0 2 - . 4 8 0 E - 0 4 - . 7 6 1 E - 0 4 , 1 7 0 E - 0 1 - . 8 7 4 E - 0 3 - . 4 7 4 E - 0 2 3 0 0 E - 0 3

2 7 . 5 7 5 E - 0 1 - . 2 7 8 E - 0 2 . 4 6 0 E - 0 3 - . 1 0 2 E - 0 3 . 1 6 3 E - 0 1 - . 8 4 0 E - 0 3 - . 4 2 4 E - 0 2 . 2 7 5 E - 0 3

2 8 . 5 5 1 E - 0 1 - . 2 6 6 E - 0 2 . 8 7 4 E - 0 3 - . 1 2 2 E - 0 3 . 1 5 6 E - 0 ! - . 8 0 4 E - 0 3 - . 3 7 7 E - 0 2 . 2 5 2 E - 0 3

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

3 0 . 5 0 5 E - 0 1 - . 2 4 3 E - 0 2 . 1 4 6 E - 0 2 - . 1 5 2 E - 0 3 . 1 4 2 E - 0 1 - . 7 3 3 E - 0 3 - . 2 9 3 E - 0 2 . 2 1 0 E - 0 3

31 . 4 8 3 E - 0 1 - . 2 3 2 E - 0 2 . 1 6 6 E - 0 2 - . 1 6 1 E - 0 3 . I 3 5 E - 0 1 - . 6 9 7 E - 0 3 - . 2 5 6 E - 0 2 . 1 9 1 E - 0 3

3 2 . 4 6 1 E - 0 1 - . 2 2 1 E - 0 2 . 1 8 0 E - 0 2 - . 1 6 8 E - 0 3 . 1 2 8 E - 0 1 - . 6 6 3 E - 0 3 - . 2 2 3 E - 0 2 , 1 7 4 E - 0 3

3 3 . 4 4 1 E - 0 1 - . 2 1 0 E - 0 2 . 1 9 0 E - 0 2 - . 1 7 3 E - 0 3 . 1 2 2 E - 0 1 - . 6 2 9 E - 0 3 - . 1 9 4 E - 0 2 . 1 6 0 E - 0 3
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G R E E N ' S  F U N C T I O N  TA B L E  NUMBER 31

I N C R EM E N T OF BO FOR T A B L E  =  2 3 8 E + 0 0

THE NUMBER OF P O I N T S  I N  THE T A B L E  =  1 2 9  

THE FREQUENCY OF THE A N A L Y S I S  =  . 3 6 0 E + 0 2

GREENS F U N C T I O N  T A B L E

GRR GTR GRZ GZZ

1 1 5 9 E + 0 0 - 7 9 4 E - 0 2 - ^ 8 5 7 E - 0 1 , 4 2 9 E - 0 2 - . 6 3 5 E - 0 2 . 3 1 8 E - 0 3 . 8 5 7 E - 0 1 - . 4 2 9 E - 0 2
2 1 5 3 E + 0 0 - . 3 3 5 E - 0 1 - . 7 9 3 E - 0 1 . 2 9 6 E - 0 1 - . 7 4 5 E - 0 2 . 1 4 3 E - 0 2 . 8 0 3 E - 0 1 - . 2 9 2 E - 0 1
3 1 4 3 E + 0 0 - . 5 7 6 E - 0 1 - , 6 6 5 E - Q 1 . 5 2 5 E - 0 1 - . 8 8  I E - 0 2 . 4 4 7 E - 0 2 . 6 8 4 E - 0 1 - . 5 1 7 E - 0 1
4 1 3 0 E + 0 0 - . 7 9 3 E - 0 1 - . 4 8 1 E - 0 1 . 7 1 5 E - 0 1 - . 9 2 4 E - D 2 . 9 0 0 E - 0 2 . 5 0 8 E - 0 1 - . 7 0 0 E - 0 1
5 1 1 2 E + 0 0 - . 9 8 1 E - 0 1 - . 2 5 4 E - 0 1 . 8 5 4 E - 0 1 - . 8 0 5 E - 0 2 . 1 4 5 E - 0 1 . 2 8 9 E - 0 1 - . 8 2 8 E - 0 1
6 9 2 1 E - 0 1 - . 1 1 3 E + 0 0 . 3 3 6 E - 0 3 . 9 3 2 E - 0 1 - . 4 8 6 E - 0 2 . 2 0 2 E - 0 1 . 4 3 4 E - 0 2 - . 8 9 3 E - 0 1
7 7 Q 2 E - 0 1 - . 1 2 4 E + 0 0 . 2 7 4 E - 0 1 . 9 4 3 E - 0 1 . 4 5 2 E - 0 3 . 2 5 4 E - 0 1 - . 2 1 2 E - 0 1 - . 8 8 9 E - 0 1
8 4 7 4 E - 0 1 - . 1 3 1 E + 0 0 . 5 4 1 E - 0 I . 8 8 7 E - 0 1 . 7 8 0 E - 0 2 . 2 9 5 E - 0 1 - . 4 5 8 E - 0 1 - . 8 1 7 E - 0 1
9 2 4 6 E - 0 I - , 1 3 4 E + 0 0 . 7 8 7 E - 0 1 . 7 6 5 E - 0 1 . 1 6 9 E - 0 1 3 1 8 E - 0 1 - . 6 7 8 E - 0 1 - . 6 8 2 E - 0 1

t o 2 5 5 E - 0 2 - . 1 3 2 E + 0 0 . 9 9 8 E - 0 1 . 5 8 5 E - 0 1 . 2 7 1 E - 0 1 . 3 1 6 E - 0 1 - . 8 5 5 E - 0 1 - . 4 9 3 E - 0 1
11 - 1 7 9 E - 0 1 - . 1 2 7 E + 0 0 . 1 1 6 E + 0 0 . 3 5 6 E - 0 1 . 3 7 9 E - 0 1 . 2 8 7 E - 0 1 - . 9 7 7 E - 0 1 - . 2 6 4 E - 0 1
12 - 3 6 2 E - 0 1 - . 1 1 9 E + 0 0 1 2 6 E + 0 0 . 9 2 7 E - 0 2 . 4 8 4 E - 0 1 . 2 2 9 E - 0 1 - . 1 0 4 E + 0 0 - . 8 5 6 E - 0 3
13 - 5 1 9 E - 0 1 - . 1 0 8 E + 0 0 . 1 3 0 E + 0 0 - . 1 9 0 E - 0 1 . 5 7 9 E - 0 1 . 1 4 1 E - 0 1 - . 1 0 3 E + 0 0 . 2 5 4 E - 0 1
14 - 6 4 5 E - 0 1 - . 9 6 2 E - 0 1 1 2 6 E + 0 0 - . 4 7 5 E - 0 1 . 6 5 5 E - 0 1 . 2 5 7 E - 0 2 - . 9 5 2 E - 0 1 . 5 0 7 E - 0 1
15 - 7 4 3 E - 0 1 - . 8 2 9 E - 0 1 . 1 1 6 E + 0 0 - . 7 4 7 E - 0 1 . 7 0 6 E - 0 1 - . 1 1 1 E - 0 1 - . 8 1 3 E - 0 1 . 7 3 2 E - 0 1
16 - 8 1 0 E - 0 1 - , 6 9 2 E - 0 t . 9 9 2 E - 0 1 - . 9 8 8 E - 0 1 . 7 2 5 E - 0 1 -  2 6 4 E - 0 1 - . 6 2 2 E - 0 1 . 9 1 5 E - 0 1
17 - 8 5 0 E - 0 1 - . 5 5 9 E - 0 1 . 7 7 1 E - 0 1 - . 1 1 8 E + 0 0 . 7 0 8 E - 0 1 - . 4 2 4 E - 0 1 - . 3 8 9 E - 0 1 . 1 0 4 E + 0 0
18 - 8 6 5 E - 0 1 - . 4 3 5 E - 0 1 . 5 0 9 E - 0 1 - . 1 3 2 E + 0 D . 6 5 4 E - 0 1 - . 5 8 3 E - 0 1 - . 1 3 3 E - 0 1 . 1 t 1 E + 0 0
19 - 8 6 1 E - 0 1 - . 3 2 3 E - 0 1 . 2 1 8 E - 0 1 - . 1 4 0 E + 0 0 . 5 6 2 E - 0 1 - . 7 3 2 E - 0 1 . 1 3 2 E - 0 1 . 1 1 1 E + 0 0
2 0 - 8 4 3 E - 0 1 - . 2 2 6 E - 0 1 - . 8 2 6 E - 0 2 - . 1 4 0 E + 0 0 . 4 3 6 E - 0 1 - . 8 6 0 E - 0 1 . 3 8 6 E - 0 1 . 1 0 4 E + 0 0
21 - 8 1 6 E - 0 1 - . 1 4 5 E - 0 1 - . 3 7 8 E - 0 1 - . 1 3 3 E + 0 0 . 2 8 0 E - 0 1 - . 9 6 0 E - 0 1 . 6 1 4 E - 0 1 . 9 0 6 E - 0 1
2 2 - 7 8 4 E - 0 1 - . 7 9 8 E - 0 2 - . 6 5 0 E - 0 1 - . 1 2 0 E + 0 0 . t 0 2 E - 0 1 - . 1 0 3 E + 0 0 . 8 0 0 E - 0 1 . 7 2 2 E - 0 1
2 3 - 7 5 4 E - 0 1 - . 2 9 0 E - 0 2 - , 8 8 3 E - 0 1 - . 9 9 9 E - 0 1 - . 8 9 0 E - 0 2 - . 1 0 5 E + 0 0 . 9 3 2 E - 0 1 . 4 9 8 E - 0 1
2 4 - 7 2 8 E - 0 1 . 1 0 6 E - 0 2 - . 1 0 6 E + 0 0 - . 7 5 3 E - 0 1 - . 2 8 4 E - 0 1 - . 1 0 3 E + 0 0 . 1 0 0 E + 0 0 2 4 9 E - 0 1
2 5 - 7 0 9 E - 0 1 ■ 4 2 4 E - 0 2 - . 1 1 8 E + 0 0 - . 4 7 0 E - 0 1 - . 4 7 3 E - 0 1 - . 9 7 1 E - 0 1 . 1 0 1 E + 0 0 - . 7 4 0 E - 0 3
2 6 - 6 9 8 E - 0 1 . 7 0 5 E - 0 2 - . 1 2 3 E + 0 0 - . 1 6 6 E - 0 1 - . 6 4 5 E - 0 1 - . 8 7 0 E - 0 1 . 9 4 3 E - 0 1 - . 2 5 4 E - 0 1
2 7 - 6 9 6 E - 0 1 . 9 9 1 E - 0 2 - . 1 2 0 E + 0 0 . 1 4 0 E - 0 1 - . 7 9 1 E - 0 1 - . 7 3 3 E - 0 1 . 8 2 0 E - 0 1 - . 4 7 5 E - 0 1
2 8 - 7 0 1 E - 0 1 . 1 3 2 E - 0 1 - . 1 1 1 E + 0 0 . 4 3 3 E - 0 1 - . 9 0 4 E - 0 1 - . 5 6 7 E - 0 1 . 6 4 5 E - 0 1 - . 6 5 5 E - 0 1
2 9 - 7 1 1 E - 0 1 . 1 7 3 E - 0 1 - . 9 4 1 E - 0 1 . 6 9 5 E - D 1 - . 9 7 6 E - 0 1 - . 3 8 1 E - 0 1 . 4 3 1 E - 0 1 - . 7 8 2 E - 0 1
3 0 - 7 2 3 E - 0 1 . 2 2 4 E - 0 1 - . 7 1 7 E - 0 1 . 9 1 1 E - 0 1 - . 1 0 1 E + 0 0 - . 1 8 5 E - 0 1 . 1 9 3 E - 0 1 - . 8 4 7 E - 0 1
31 - 7 3 2 E - 0 1 . 2 8 6 E - 0 1 - . 4 4 7 E - 0 1 . 1 0 7 E + 0 0 - . 9 9 1 E - 0 1 . 1 0 4 E - 0 2 - . 5 2 0 E - 0 2 - . 8 4 8 E - 0 1
3 2 - 7 3 5 E - 0 1 . 3 5 9 E - 0 1 - . 1 4 6 E - 0 1 . 1 1 6 E + 0 0 - . 9 3 3 E - 0 1 . 1 9 5 E - 0 1 - . 2 8 7 E - 0 1 - . 7 8 4 E - 0 1
3 3 - 7 2 8 E - Q 1 . 4 4 3 E - 0 1 . 1 7 1 E - 0 1 . I 1 7 E + 0 0 - . 8 3 7 E - 0 1 . 3 5 8 E - 0 1 - . 4 9 5 E - 0 1 - . 6 6 0 E - 0 1
3 4 - 7 0 6 E - 0 1 5 3 5 E - 0 1 . 4 8 4 E - 0 1 . 1 1 1 E + 0 0 - . 7 0 9 E - 0 1 . 4 9 2 E - 0 1 - . 6 6 3 E - 0 1 - . 4 8 5 E - 0 1
3 5 - 6 6 7 E - 0 1 . 6 3 2 E - 0 1 . 7 7 8 E - 0 1 . 9 8 1 E - 0 1 - . 5 5 7 E - 0 1 . 5 9 0 E - 0 1 - . 7 7 7 E - 0 1 - . 2 7 3 E - 0 1
3 6 - 6 0 8 E - 0 1 . 7 2 9 E - 0 1 . I 0 3 E + 0 0 . 7 8 0 E - 0 1 - . 3 9 1 E - 0 1 . 6 4 8 E - 0 1 - . 8 3 0 E - 0 1 - . 3 7 1 E - 0 2
37 - 5 2 9 E - 0 1 8 2 1 E - 0 1 . 1 2 4 E + 0 0 , 5 2 3 E - 0 I - . 2 2 1 E - 0 1 . 6 6 3 E - 0 1 - . 8 1 7 E - 0 1 . 2 0 5 E - 0 1
38 - 4 3 0 E - 0 1 9 0 4 E - 0 1 , 1 3 8 E + 0 0 . 2 2 2 E - 0 1 - . 5 8 4 E - 0 2 . 6 3 7 E - 0 1 - . 7 4 0 E - 0 1 . 4 3 5 E - 0 1
39 - 3 1 3 E - 0 1 . 9 7 2 E - 0 1 . 1 4 5 E + 0 0 - . 1 0 8 E - 0 1 . 8 7 3 E - 0 2 . 5 7 3 E - 0 1 - . 6 0 4 E - 0 1 . 6 3 8 E - 0 1
4 0 - 1 8 1 E - 0 1 . 1 0 2 E + 0 0 . 1 4 5 E + 0 0 - , 4 4 9 E - 0 1 . 2 0 7 E - 0 1 . 4 7 7 E - 0 1 - . 4 1 7 E - 0 1 . 7 9 9 E - 0 1
41 - 3 7 5 E - 0 2 1 0 5 E + 0 0 . 1 3 6 E + 0 0 - . 7 8 4 E - 0 1 . 2 9 5 E - 0 1 . 3 5 8 E - 0 1 - . 1 9 2 E - 0 1 . 9 0 5 E - 0 1
4 2 I 1 2 E - 0 1 . 1 0 5 E + 0 0 . 1 2 0 E + 0 0 - , 1 1 0 E + 0 0 . 3 4 5 E - 0 I . 2 2 3 E - 0 1 . 5 4 9 E - 0 2 . 9 4 8 E - 0 1
4 3 2 6 3 E - 0 1 , 1 0 3 E + 0 0 . 9 7 8 E - 0 1 - . 1 3 7 E + 0 0 . 3 5 6 E - 0 1 . 8 4 6 E - 0 2 . 3 0 7 E - 0 1 . 9 2 5 E - 0 1
44 4 0 9 E - 0 1 9 7 4 E - 0 1 . 6 9 6 E - 0 1 - . 1 5 9 E + 0 0 . 3 2 8 E - 0 1 - . 4 8 3 E - 0 2 . 5 4 8 E - 0 1 8 3 6 E - 0 1
45 5 4 4 E - 0 1 8 9 7 E - 0 1 , 3 7 1 E - O I - . I 7 4 E + 0 0 2 6 4 E - 0 1 -  1 6 5 E - 0 1 . 7 5 9 E - 0 1 . 6 8 5 E - 0 1
4 6 6 6 3 E - 0 1 7 9 7 E - 0 1 1 8 0 E - 0 2 - . 1 8 2 E + 0 0 . I 7 0 E - 0 1 -  2 5 8 E - 0 1 . 9 2 6 E - 0 I 4 8 2 E - 0 1
4 7 7 6 3 E - 0 1 . 6 7 8 E - 0 1 -  3 4 6 E - 0 1 - . 1 8 2 E + 0 0 . 5 3 1 E - 0 2 - . 3 1 9 E - Q 1 . 1 0 4 E + 0 0 2 4 I E - 0 I
4 5 8 3 8 E ^ ) 1 5 4 6 E - 0 1 - . 7 0 3 E - 0 1 -  1 7 5 E + 0 0 - . 7 7 0 E - 0 2 - 3 4 3 E - 0 I . 1 0 8 E + 0 0 - . 2 4 4 E - 0 2



4-34

4 9 , 8 8 8 E - 0 I . 4 0 4 E - O I -  1 0 4 E + 0 0  - . I 6 0 E + 0 0 - . 2 1 0 E - 0 1 -  3 2 8 E - 0 1 . 1 0 6 E + 0 0 - 2 9 6 E - 0 I
5 0 9 I 0 E - 0 I , 2 6 0 E - O I 1 3 3 E + 0 0  - . 1 3 9 E + 0 0 - . 3 3 6 E - 0 1 - 2 7 5 E - 0 1 . 9 6 5 E - 0 1 - 5 5 5 E - 0 1
51 - 9 0 7 E - 0 1 . 1 1 9 E - 0 1 - . 1 5 8 E + Q 0  - . U 2 E + 0 0 - . 4 4 5 E - 0 1 - . 1 8 6 E - 0 1 . 8 0 8 E - 0 1 - 7 8 5 E - 0 1
5 2 . 8 7 9 E - 0 1 - . 1 4 6 E - 0 2 - . 1 7 6 E + 0 0  - . 8 1 2 E - 0 1 - . 5 2 8 E - 0 I - . 6 6 4 E - 0 2 . 5 9 6 E - 0 1 - . 9 7 0 E - 0 1
5 3 . 8 3 0 E - 0 1 - . 1 3 5 E - 0 I - . 1 8 7 E + 0 0  - . 4 7 4 E - 0 1 - . 5 7 7 E - 0 I . 7 5 6 E - 0 2 . 3 4 2 E - 0 1 - , 1 1 0 E + 0 0
5 4 . 7 6 4 E - 0 1 - . 2 3 8 E - 0 1 - . 1 9 1 E + 0 0  - . 1 2 5 E - 0 1 - . 5 8 7 E - 0 1 . 2 3 1 E - 0 1 . 6 1 2 E - 0 2 - 1 1 6 E + 0 0
5 5 6 8 5 E - 0 1 - . 3 2 3 E - 0 1 - . 1 8 8 E + 0 0 . 2 1 9 E - 0 1 - . 5 5 6 E - 0 I . 3 9 0 E - 0 1 - . 2 2 8 E - 0 1 - . 1 1 4 E + 0 0
5 6 . 5 9 9 E - 0 1 - . 3 8 6 E - 0 1 - . 1 7 8 E + 0 0 5 4 3 E - 0 1 - . 4 8 4 E - 0 1 . 5 4 0 E - 0 1 - . 5 0 6 E - 0 1 - 1 0 6 E + 0 0
5 7 , 5 1 1 E - 0 1 - . 4 2 9 E - 0 1 - . 1 6 2 E + 0 0 . 8 3 3 E - 0 1 - . 3 7 3 E - 0 1 . 6 7 3 E - 0 1 - . 7 5 7 E - 0 1 - . 9 0 4 E - 0 1
5 8 . 4 2 5 E - 0 1 - . 4 5 2 E - 0 1 - . 1 4 1 E + 0 0 . 1 0 8 E + 0 0 - . 2 2 8 E - 0 I . 7 7 9 E - 0 1 - . 9 6 2 E - 0 1 - 6 9  I E - 0 1
5 9 . 3 4 7 E - 0 1 - . 4 5 8 E - 0 1 - . 1 1 7 E + 0 0 . 1 2 7 E + 0 0 - . 5 7 4 E - 0 2 . 8 4 9 E - 0 1 - . 1 1 1 E + 0 0 - 4 3 1 E - 0 1
6 0 . 2 7 9 E - 0 1 - . 4 5 0 E - 0 1 - . 8 9 4 E - 0 1 . 1 4 0 E + 0 0 . 1 3 0 E - 0 1 . 8 7 7 E - 0 1 - . 1 1 9 E + 0 0 - 1 4 0 E - 0 1
61 . 2 2 4 E - 0 1 - . 4 3 3 E - 0 1 - . 6 1 2 E - 0 1 1 4 7 E + 0 0 . 3 2 3 E - 0 1 . 8 6 1 E - 0 1 - . 1 1 9 E + 0 0 1 6 3 E - Q 1
6 2 . 1 8 3 E - 0 1 - . 4 1 1 E - 0 1 - . 3 5 5 E - 0 1 . U 8 E + 0 0 . 5 1 2 E - 0 1 . 8 0 0 E - 0 1 - . 1 1 1 E + 0 0 4 5 9 E - 0 1
6 3 1 5 6 E - 0 1 - . 3 8 8 E - 0 1 - . 7 5 0 E - 0 2 1 4 3 E + 0 0 . 6 8 5 E - 0 I . 6 9 5 E - 0 1 - . 9 6 6 E - 0 1 7 2 9 E - 0 1
6 4 . 1 4 1 E - 0 1 - . 3 6 9 E - 0 1 . 1 5 5 E - 0 1 1 3 3 E + 0 0 . 8 3 1 E - 0 1 . 5 5 2 E - 0 1 - . 7 5 4 E - 0 1 9 5 7 E - 0 1
6 5 . 1 3 7 E - 0 1 - . 3 5 7 E - 0 1 . 3 4 6 E - 0 1 1 1 9 E + 0 0 . 9 4 4 E - 0 1 . 3 7 8 E - 0 1 - . 4 9 0 E - 0 1 1 1 3 E + 0 0
6 6 . 1 3 9 E - 0 1 - . 3 5 6 E - 0 1 . 4 9 2 E - 0 1 1 0 3 E + 0 0 . 1 0 1 E + 0 0 . 1 8 0 E - 0 1 - . 1 9 0 E - 0 1 1 2 2 E + 0 0
6 7 . 1 4 4 E - 0 1 - . 3 6 6 E - 0 1 . 5 8 9 E - 0 1 8 5 1 E - 0 1 . 1 0 4 E + 0 0 - . 2 8 8 E - 0 2 . 1 2 8 E - 0 1 1 2 5 E + 0 0
6 8 . 1 4 7 E - 0 1 - . 3 8 9 E - 0 1 . 6 3 7 E - 0 1 6 7 0 E - 0 1 . 1 0 2 E + 0 0 - . 2 3 9 E - 0 1 . 4 4 4 E - 0 1 1 1 9 E + 0 0
6 9 . 1 4 4 E - 0 1 - . 4 2 3 E - 0 1 . 6 3 8 E - 0 1 4 9 8 E - 0 1 . 9 5 0 E - 0 1 - . 4 3 9 E - 0 1 . 7 3 9 E - 0 1 1 0 5 E + 0 Q
7 0 . 1 3 1 E - 0 1 - . 4 6 7 E - 0 1 . 5 9 8 E - 0 1 3 4 7 E - 0 1 . 8 4 0 E - 0 1 - . 6 1 8 E - 0 1 . 9 9 3 E - 0 1 8 4 8 E - 0 1
71 . 1 0 5 E - 0 1 - . 5 1 8 E - 0 1 . 5 2 5 E - 0 1 2 2 5 E - 0 1 . 6 9 3 E - 0 1 - . 7 6 8 E - 0 1 . 1 1 9 E + 0 0 5 8 4 E - 0 1
7 2 • 6 2 1 E - 0 2 - . 5 7 1 E - 0 1 . 4 3 0 E - 0 1 1 4 0 E - 0 1 . 5 2 0 E - 0 1 - . 8 8 0 E - 0 1 . 1 3 2 E + 0 0 2 7 6 E - 0 1
7 3 . 2 0 5 E - 0 3 - . 6 2 3 E - 0 1 . 3 2 2 E - 0 1 9 4 6 E - 0 2 . 3 2 8 E - 0 1 - . 9 4 9 E - 0 1 . 1 5 7 E + 0 0 - 5 6 9 E - 0 2
7 4 - . 7 5 6 E - 0 2 - . 6 6 7 E - 0 1 . 2 1 5 E - 0 1 9 0 3 E - 0 2 . 1 2 9 E - 0 1 - . 9 7 3 E - 0 1 . 1 3 4 E + 0 0 - 3 9 5 E - 0 1
7 5 - . 1 7 0 E - 0 1 - . 7 0 0 E - 0 1 . 1 1 8 E - 0 1 1 2 5 E - 0 1 - . 6 5 5 E - 0 2 - . 9 5 2 E - 0 1 . 1 2 3 E + 0 0 - 7 1 9 E - 0 1
7 6 - . 2 7 7 E - 0 1 - . 7 1 7 E - 0 1 . 4 3 0 E - 0 2 1 9 3 E - 0 1 - . 2 4 6 E - 0 1 - . 8 8 8 E - 0 1 . 1 0 4 E + 0 0 - 1 0 1 E + 0 0
7 7 - . 3 9 5 E - 0 1 - . 7 1 3 E - 0 1 - . 1 9 6 E - 0 3 2 8 8 E - 0 1 - . 4 0 2 E - 0 1 - . 7 8 8 E - 0 1 . 7 8 3 E - 0 1 - 1 2 5 E + 0 0
7 8 - . 5 1 9 E - 0 1 - . 6 8 5 E - 0 1 - . 1 0 0 E - 0 2 4 0 0 E - 0 1 - . 5 2 7 E - 0 1 - . 6 5 8 E - 0 1 . 4 7 7 E - 0 1 - 1 4 2 E + 0 0
7 9 - . 6 4 2 E - 0 1 - . 6 3 3 E - 0 1 . 2 2 7 E - 0 2 5 1 7 E - 0 1 - . 6 1 4 E - 0 1 - . 5 0 7 E - 0 1 . 1 3 7 E - 0 1 - 1 5 2 E + 0 0
8 0 - . 7 6 0 E - 0 1 - . 5 5 5 E - 0 1 . 9 7  I E - 0 2 6 3 0 E - 0 1 - . 6 6 0 E - 0 1 - . 3 4 6 E - 0 1 - . 2 1 8 E - 0 1 - 1 5 3 E + 0 0
81 - . 8 6 6 E - 0 1 - . 4 5 2 E - 0 1 . 2 1 1 E - 0 1 7 2 5 E - 0 1 - . 5 6 6 E - 0 1 - . 1 8 5 E - 0 1 - . 5 6 7 E - 0 1 - 1 4 6 E + 0 0
8 2 - . 9 5 6 E - 0 1 - . 3 2 7 E - 0 1 . 3 6 0 E - 0 1 7 9 3 E - 0 1 - . 6 3 2 E - 0 1 - . 3 3 8 E - 0 2 - . 8 9 0 E - 0 1 - 1 3 1 E + 0 0
8 3 - . 1 0 2 E + 0 0 - . 1 8 4 E - 0 1 . 5 3 7 E - 0 1 8 2 4 E - 0 1 - . 5 6 4 E - 0 1 . 9 7 8 E - 0 2 - . 1 1 7 E + 0 0 - 1 0 9 E + 0 0
8 4 - . 1 0 6 E + 0 0 - . 2 6 5 E - 0 2 . 7 3 1 E - 0 1 8 1 0 E - 0 1 - . 4 6 8 E - 0 1 . 2 0 2 E - 0 1 - . 1 3 9 E + 0 0 - 8 0 4 E - 0 1
8 5 - . 1 0 8 E + 0 0 . 1 3 9 E - 0 1 . 9 3 2 E - 0 1 7 4 8 E - 0 1 - . 3 5 2 E - 0 1 . 2 7 4 E - 0 1 - . 1 5 4 E + 0 0 - 4 8 1 E - 0 1
8 6 - . 1 0 6 E + 0 0 . 3 0 7 E - 0 1 . 1 1 3 E + 0 0 6 3 4 E - 0 1 - . 2 2 7 E - 0 1 . 3 0 9 E - 0 1 - . 1 6 1 E + 0 0 - 1 3 3 E - 0 1
8 7 - . 1 0 1 E + 0 0 . 4 7 0 E - 0 1 . 1 3 0 E + 0 0 4 7 1 E - 0 1 - . 1 0 1 E - 0 1 . 3 0 6 E - 0 1 - . 1 6 0 E + 0 0 2 2 1 E - 0 1
8 8 - . 9 3 3 E - 0 1 ■ 6 2 3 E - 0 1 . 1 4 5 E + 0 0 2 6 3 E - 0 1 . 1 4 5 E - 0 2 . 2 6 8 E - 0 1 - . 1 5 1 E + 0 0 5 5 9 E - 0 1
8 9 - . 8 5 G E - 0 1 . 7 6 0 E - 0 I . 1 5 5 E + 0 0 1 6 0 E - 0 2 . 1 1 1 E - 0 1 . 1 9 9 E - 0 1 - . 1 3 4 E + 0 0 B 6 5 E - 0 1
9 0 - . 7 0 5 E - 0 1 . 8 7 5 E - 0 1 . 1 6 0 E + 0 0  - 2 5 9 E - 0 1 . 1 8 2 E - 0 1 . 1 0 5 E - 0 1 - . 1 1 1 E + 0 0 1 1 2 E + 0 0
91 - . 5 6 3 E - 0 1 . 9 6 5 E - 0 1 . 1 6 0 E + 0 0  - 5 5 1 E - 0 1 . 2 2 0 E - 0 1 - . 6 6 2 E - 0 3 - . 8 3 1 E - 0 1 1 3 2 E + 0 0

9 2 - . 4 1 1 E - 0 1 . 1 0 3 E + 0 0 . 1 5 3 E + 0 0  - 8 4 7 E - 0 1 . 2 2 3 E - 0 1 - . 1 2 6 E - 0 1 - . 5 2 0 E - 0 1 1 4 4 E + 0 0
9 3 - . 2 5 3 E - 0 1 . 1 0 6 E + 0 0 . 1 4 0 E + 0 0  - 1 1 3 E + 0 0 . 1 9 0 E - 0 1 - . 2 4 3 E - 0 1 - . 1 9 5 E - 0 1 1 4 9 E + 0 0
9 4 - . 9 6 2 E - 0 2 . 1 0 7 E + 0 0 . 1 2 1 E + 0 0  - 1 3 9 E + 0 0 . 1 2 1 E - 0 1 - . 3 4 9 E - 0 1 . 1 2 5 E - 0 1 1 4 6 E + 0 0
9 5 . 5 3 5 E - 0 2 . 1 0 5 E + 0 0 . 9 7 0 E - 0 1  - 1 6 1 E + 0 0 . 2 2 0 E - 0 2 - . 4 3 4 E - 0 1 . 4 2 2 E - 0 1 1 3 6 E + 0 0
9 6 . 1 9 1 E - 0 1 . 1 0 0 E + 0 0 . 6 8 0 E - 0 1  - 1 7 9 E + 0 0 - . 1 0 2 E - 0 1 - . 4 9 1 E - 0 1 . 5 8 2 E - 0 1 1 1 9 E + 0 0
9 7 . 3 1 3 E - 0 1 . 9 3 5 E - 0 1 . 3 5 6 E - Q 1  - 1 9 0 E + 0 0 - . 2 4 2 E - 0 1 - . 5 1 4 E - 0 1 . 8 8 9 E - 0 1 9 8 0 E - 0 1
9 8 . 4 1 5 E - 0 I . 8 5 5 E - Q 1 . 1 1 4 E - 0 2  - 1 9 5 E + 0 0 - . 3 9 0 E - 0 I - . 4 9 8 E - 0 1 . 1 0 4 E + 0 0 7 3 1 E - 0 I
9 9 . 4 9 6 E - 0 1 . 7 6 5 E - 0 1 - . 3 4 0 E - 0 1  - 1 9 3 E + 0 0 - . 5 3 4 E - 0 1 - . 4 4 4 E - 0 1 . 1 1 2 E + 0 0 4 6 2 E - 0 1

1 0 0 . 5 5 6 E - 0 1 . 5 7 0 E - 0 1 - . 6 8 3 E - 0 1  - 1 8 3 E + 0 0 - . 5 6 6 E - 0 1 - . 3 5 2 E - 0 1 . 1 1 3 E + 0 0 1 9 1 E - 0 1
101 . 5 9 6 E - 0 1 ■ 5 7 6 E - 0 1 - . 1 0 0 E + 0 0  - 1 6 7 E + 0 0 - . 7 7 6 E - 0 1 - . 2 2 6 E - 0 1 . 1 0 7 E + 0 0 - 6 4 8 E - 0 2
1 0 2 . 6 1 8 E - 0 1 . 4 8 6 E - 0 1 - . 1 2 8 E + 0 0  - 1 4 5 E + 0 0 - . 8 5 6 E - 0 1 - . 7 2 2 E - 0 2 . 9 6 5 E - 0 1 - 2 9 1 E - 0 1
1 0 3 . 6 2 4 E - 0 1 . 4 0 6 E - 0 I - . 1 5 2 E + 0 0  - 1 1 7 E + 0 0 - . 8 9 9 E - 0 1 . 1 0 1 E - 0 1 . 8 0 8 E - 0 1 - 4 7 4 E - 0 1
1 0 4 . 6 1 9 E - 0 1 . 3 3 6 E - 0 1 - . 1 6 9 E + 0 0  - 8 5 6 E - 0 1 - . 9 0 1 E - 0 1 . 2 8 5 E - 0 1 . 6 1 8 E - 0 1 - 6 0 6 E - 0 1
1 0 5 . 6 0 7 E - 0 1 ■ 2 8 0 E - 0 1 - . 1 7 9 E + 0 0  - 5 1 3 E - 0 1 - . 8 6 0 E - 0 1 . 4 6 9 E - 0 1 . 4 0 9 E - 0 1 - 6 8 0 E - 0 1

1 0 6 . 5 9 3 E - 0 1 . 2 3 6 E - 0 1 - . 1 8 2 E + 0 0  - 1 5 8 E - 0 I - . 7 7 8 E - 0 1 . 6 4 3 E - 0 1 . 1 9 8 E - 0 1 - 6 9 4 E - 0 I

1 0 7 . 5 8 1 E - 0 1 . 2 0 5 E - 0 1 - . 1 7 7 E + 0 0 1 9 2 E - 0 1 - . 6 5 7 E - 0 1 . 7 9 7 E - 0 1 - . 3 2 8 E - 0 4 - 6 5 3 E - 0 I

1 0 8 . 5 7 4 E - 0 1 . 1 8 3 E - 0 1 - . 1 6 6 E + 0 0 5 2 4 E - 0 1 - . 5 0 4 E - 0 1 . 9 2 3 E - 0 1 - . 1 7 2 E - 0 1 - 5 6 2 E - 0 1

1 0 9 5 7 6 E - 0 1 . 1 6 9 E - 0 1 - . 1 4 8 E + 0 0 8 2 1 E - 0 1 - . 3 2 5 E - 0 1 . 1 0 1 E + 0 0 - . 3 0 4 E - 0 I - 4 3 0 E - 0 I

1 1 0 5 8 8 E - 0 I 1 5 8 E - 0 1 -  1 2 5 E + 0 0 1 0 7 E + 0 0 - . 1 3 0 E - 0 I I 0 6 E + 0 0 - . 3 9 0 E - 0 I - 2 7 1 E - 0 I

111 6 1 0 E - 0 I . 1 4 5 E - 0 I -  9 7 3 E - 0 1 I 2 7 E + 0 0 . 7 0 8 E - 0 2 I 0 7 E + 0 0 - . 4 2 3 E - 0 I - 9 8 5 1 . - 0 /

1 1 2 6 4 4 E - 0 I 1 2 8 E - 0 1 -  6 6 6 E - 0 1 l . i 9 [ + 0 0 . 2 6 7 E - 0 I I 0 3 E + 0 0 - , 4 0 3 E - 0 1 7 2 8 E - D 2



4 - 3 5

113 6 8 7 6 - 0 1 I 0 I 6 - 0 I -  3 4 3 6 - 0 1 . 1 4 5 6 + 0 0 . 4 4 8 6 - 0 1 9 4 6 6 - 0 1 - . 3 3 3 6 - 0 1 2 2 8 6 - 0 1
1 1 4 . 7 3 5 6 - 0 1 . 6 1 3 6 - 0 2 - . 2 0 6 6 - 0 2 . 1 4 4 6 + 0 0 . 6 0 6 6 - 0 1 . 8 3 0 6 - 0 1 - . 2 1 9 6 - 0 1 . 3 5 5 6 - 0 1
1 1 5 . 7 8 6 6 - 0 1 . 6 7 4 6 - 0 3 2 8 6 6 - 0 1 . 1 3 6 6 + 0 0 . 7 3 2 6 - 0 1 . 6 8 4 6 - 0 1 - . 7 0 5 6 - 0 2 . 4 4 1 6 - 0 1
116 8 3 5 6 - 0 1 - 6 4 7 6 - 0 2 . 5 6 3 6 - 0 1 . 1 2 2 6 + 0 0 . 8 2 0 6 - 0 1 . 5 1 6 6 - 0 1 . 9 9 4 6 - 0 2 . 4 7 9 6 - 0 1
1 1 7 . 8 7 7 6 - 0 1 - . 1 5 3 6 - 0 1 . 7 9 7 6 - 0 1 . 1 0 2 6 + 0 0 . 8 6 8 6 - 0 1 . 3 3 8 6 - 0 1 . 2 7 6 6 - 0 1 . 4 6 6 6 - 0 1
1 1 8 9 0 7 6 - 0 1 - 2 5 7 6 - 0 1 9 7 8 6 - 0 1 . 7 7 7 6 - 0 1 . 8 7 4 6 - 0 1 . 1 5 8 6 - 0 1 . 4 4 6 6 - 0 1 3 9 9 6 - 0 1
1 1 9 9 2 1 6 - 0 1 - 3 7 6 6 - 0 1 . 1 1 0 6 + 0 0 . 5 0 6 6 - 0 1 . 8 4 0 6 - 0 1 - . 1 2 6 6 - 0 2 . 5 9 3 6 - 0 1 . 2 8 2 6 - 0 1
1 7 0 9 1 4 6 - 0 1 - 5 0 4 6 - 0 1 . 1 1 5 6 + 0 0 . 2 1 8 6 - 0 1 . 7 7 0 6 - 0 1 - . 1 5 6 6 - 0 1 . 7 0 6 6 - 0 1 . 1 2 4 6 - 0 1
121 8 8 4 6 - 0 1 - . 6 3 9 6 - 0 1 1 1 4 6 + 0 0 - . 6 9 9 6 - 0 2 . 6 7 0 6 - 0 1 - . 2 9 3 6 - 0 1 . 7 7 4 6 - 0 1 - . 6 6 7 6 - 0 2
1 22 8 2 9 6 - 0 1 - . 7 7 4 6 - 0 1 . 1 0 7 6 + 0 0 - . 3 4 5 6 - 0 1 . 5 4 7 6 - 0 1 - . 3 8 8 6 - 0 1 . 7 8 8 6 - 0 1 - . 2 7 6 6 - 0 1
1 2 3 . 7 4 8 6 - 0 1 - . 9 0 4 6 - 0 1 . 9 3 2 6 - 0 1 - . 5 9 2 6 - 0 1 . 4 1 2 6 - 0 1 - . 4 4 7 6 - 0 1 . 7 4 4 6 - 0 1 - . 4 9 0 6 - 0 1
1 2 4 . 6 4 1 6 - 0 1 - . 1 0 2 6 + 0 0 . 7 4 5 6 - 0 1 - . 8 0 0 6 - 0 1 . 2 7 2 6 - 0 1 - . 4 6 8 6 - 0 1 . 6 4 3 6 - 0 1 - . 6 9 3 6 - 0 1
1 2 5 . 5 1 1 6 - 0 1 - . 1 1 3 6 + 0 0 . 5 1 7 6 - 0 1 - . 9 5 8 6 - 0 1 . 1 3 9 6 - 0 1 - . 4 5 3 6 - 0 1 . 4 8 8 6 - 0 1 - . 8 7 0 6 - 0 1
1 2 6 . 3 6 2 6 - 0 1 - 1 2 1 6 + 0 0 , 2 6 0 6 - 0 1 - . 1 0 6 6 + 0 0 . 2 0 7 6 - 0 2 - . 4 0 5 6 - 0 1 . 2 8 7 6 - 0 1 - . 1 0 1 6 + 0 0
1 2 7 1 9 7 6 - 0 1 - . 1 2 6 6 + 0 0 - . 1 1 2 6 - 0 2 - . 1 1 0 6 + 0 0 - . 7 4 7 6 - 0 2 - . 3 3 0 6 - 0 1 . 5 1 4 6 - 0 2 -  1 0 9 6 + 0 0
1 2 8 2 3 0 6 - 0 2 - . 1 2 9 6 + 0 0 - . 2 8 4 6 - 0 1 - . 1 0 7 6 + 0 0 - . 1 4 1 6 - 0 1 - . 2 3 4 6 - 0 1 - . 2 0 6 6 - 0 1 - . 1 1 2 6 + 0 0
1 2 9 - 1 5 5 6 - 0 1 -  1 2 9 6 + 0 0 - . 5 4 3 6 - 0 1 - . 9 8 9 6 - 0 1 -  1 7 5 6 - 0 1 - . 1 2 6 6 - 0 1 - . 4 6 8 6 - 0 1 -  1 0 8 6 + 0 0
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CLAF INPUT AND OUTPUT 

fo r an SSI ana lys is

This program ana i t s  re s u ltin g  output f i le s  are  

not needed fo r a fixe o  base an a lys is .
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PROGRAM C L A F ,  C D C - 7 6 0 0  LCM V E R S I O N  3 . 0  
C O M P I L A T I O N  DATE AN D  T I M E :  8 0 / 0 4 / 0 4 .  2 1 . 4 8 . 1 6

G E N E R A T I O N  OF S S I N  I M P ED AN C E AN D  S C A T T E R I N G  M A T R I C E S  
EX E C U T E D  ON THE R - M A C H I N E  ON 0 1 / 2 8 / 8 2  1 5 : 3 3 : 3 3
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E C H O - P R I N T  OF I N P U T  D AT A ON F I L E  C L A F I N

1H L  . . . . . . . . .  V . . . . . . . . .  V . . . .  y V . .

1 > C L A F  RUN 6 ;  RERUN PROB 2  W /  CL = 7 8 . 5  &  R E F I N E D  CRN FNS TO 3 6 HZ <

2 > 8 . 5 7 E 6 1 3 9 0 . 7 8 . 5 . 0 2 5  (  G ,  V S ,  C L ,  DAMP ) <

3 > 31 1 2 9 0  1 1 1 ( N U MF R Q ,  N O R N ,  I F C V A R ,  I P R N T , P L O T ,  I D I M  ) <
4 > 1 2 3 4 5  6 ( I F D O F ( J G ) ,  JG =  1 ,  6 ) <

5 > 2 8 3 1 1 9 1 2 ( N P ,  N T Y P E ,  I F S X ,  I F S Y , N C A S E , I M P ,  N L A Y E R ) <
6 > 1 . 0 <

7> . 9 2 5 . 2 5 5 1 <

8 > . 9 2 5 . 0 8 5 1 <

9 > . 7 6 5 . 5 9 5 2 <

1 0 > . 7 6 5 . 4 2 5 2 <

n> . 7 6 5 . 2 5 5 2 <

1 2 > . 7 6 5 . 0 8 5 2 <

1 3 > . 5 9 5 . 7 6 5 2 <

1 4> . 5 9 5 . 5 9 5 2 <

1 5 > . 5 9 5 . 4 2 5 2 <

1 6 > . 5 9 5 . 2 5 5 2 <

U> . 5 9 5 . 0 8 5 2 <

1 8> , 4 2 5 . 7 6 5 2 <

1 9 > . 4 2 5 . 5 9 5 2 <

2 0 > . 4 2 5 . 4 2 5 2 <

2 t > . 4 2 5 . 2 5 5 2 <

2 2 > . 4 2 5 . 0 8 5 2 <

2 3 > . 2 5 5 . 9 2 5 3 <

2 4 > . 2 5 5 . 7 6 5 2 <

2 5 > . 2 5 5 . 5 9 5 2 <

2 6 > . 2 5 5 . 4 2 5 2 <

2 7 > . 2 5 5 . 2 5 5 2 <

2 8 > . 2 5 5 . 0 8 5 2 <

2 9 > * 0 8 5 . 9 2 5 3 <

3 0 > . 0 8 5 . 7 6 5 2 <

3 1 > . 0 8 5 . 5 9 5 2 <

3 2 > . 0 8 5 . 4 2 5 2 <

3 3 > . 0 8 5 . 2 5 5 2 <

3 4 > . 0 8 5 . 0 8 5 2 <

3 5 > . 1 5 . 1 7 <

3 6 > . 1 7 . 1 7 <

3 7 > . 1 7 . 1 5 <

3 B > .0 1 ( F R Q ( 1 )  ) <

3 9 > 0 0 0 0 . 1 . 0 0 .  0 .  0 . 0 <

4 0 > 0 0 0 0 . 0 . 0 1 .  0 .  0 . 0 <

4 1 > 0 0 0 0 . 0 . 0 0 .  0 .  1 . 0 <

4 2 > 141 0 . 1 . 0 0 .  0 .  0 . 0 <

4 3 > 2 1 2 0 . 0 . 0 1 .  0 .  0 . 0 <

4 4 > 141 0 . 0 . 0 0 .  0 .  1 . 0 <

4 5 > 0 7 1 0 . 1 . 0 0 .  0 .  0 . 0 <

4 6 > 1 0 6 0 . 0 . 0 1 .  0 .  0 . 0 <

4 7 > 0 7 1 0 . 0 . 0 0 .  0 .  1 . 0 <

4 8 > . 1 0 ( F R Q { 2 )  ) <

4 9 > . 2 5 ( F R Q ( 3 )  ) <

5 0 > . 5 0 ( F R Q ( 4 )  ) <

5 1 > . 7 5 ( E R 0 ( 5 )  ) <

5 2 > 1 . 0 0 ( F R Q ( 6 )  ) <

5 3 > 1 . 5 0 ( F R 0 ( 7 )  ) <

5 4 > 2 . 0 0 ( F R 0 ( 8 )  ) <

5 5 > 2 . 5 0 ( F R Q ( 9 )  ) <

5 6 > 3 . 0 0 ( F R O ( I O ) <

8 7 > 3 . 5 0 (FRO(n)
l)8> 4 . 0 0 ( I R 0 ( I 2 )
5 9 > 4 . 5 0 ( F R 0 ( 1 3 ) <.

6 0 > 5 . 0 0 { F R Q ( 1 4 ) <
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6 1 > 5 , 5 0 ( F R 0 ( 1 5 )  ) <
6 2 > 6 . 0 0 ( F R Q ( 1 6 )  ) <

6 3 > 7 , 0 0 ( F R Q ( 1 7 )  ) <
6 4 > 8 , 0 0 ( F R Q ( 1 8 )  ) <
6 5 > 9 , 0 0 ( F R Q ( 1 9 )  ) <
6 6 > 1 0 . 0 0 ( F R Q ( 2 0 )  ) <
6 7 > 1 2 , 0 0 ( F R Q ( 2 1 )  ) <
6 8 > 1 4 , 0 0 ( F R O ( 2 2 )  ) <

6 9 > 1 6 , 0 0 ( F R 0 ( 2 3 )  ) <
7 0 > 1 8 . 0 0 ( F R 0 ( 2 4 )  ) <
7 1 > 2 0 , 0 0 ( F R 0 ( 2 5 )  ) <
7 2 > 2 2 . 0 0 ( F R O ( 2 6 )  ) <
7 3 > 2 4 , 0 0 ( F R 0 ( 2 7 )  ) <
7 4 > 2 7 , 0 0 ( F R 0 ( 2 8 )  ) <
7 5 > 3 0 , 0 0 ( F R Q { 2 9 )  ) <
7 6 > 3 3 . 0 0 ( F R Q ( 3 0 )  ) <
7 7 > 3 6 , 0 0 ( F R Q ( 3 1 )  ) <

7 8 > <

7 9 > BOC TH U L ( R )  U L ( I )  U T ( R ) U T ( I )  U V ( R )  U V ( I ) <
8 0 > <
8 1 > N C ASE I N  A L L , <
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I MPEDANCE F U N C T I O N  I D E N T I F I E R :  C L A F  RUN 6 ;  RERUN PROB 2 W /  CL =  7 8 , 5  &  R E F I N E D  CRN FNS TO 3 6  HZ

GREENS F U N C T I O N  I D E N T I F I E R :  TE S T  RUN 5 :  RUN 1 W /  G R EAT ER  H i  FR EQ R E F IN E M E N T  &  FMAX =  3 5  HZ
G EN E R A T E D  ON 0 1 / 2 8 / 8 2  1 5 : 1 3 : 0 2

THE R EF ER EN C E SHEAR M O D U L U S ^  . 8 5 7 E + 0 7

THE R EF ER EN C E SHEAR WAVE V E L O C I T Y =  . 1 3 9 E + 0 4

THE C H A R A C T E R I S T I C  L EN G TH  OF THE F O U N D A T I O N :  . 7 8 5 E + 0 2

THE NUMBER OF F R E Q U E N C I E S  A T  W H I C H  THE I MPEDANCE
AN D  S C A T T E R I N G  M A T R I C E S  W I L L  BE C A L C U L A T E D  =  31

THE M A X I M U M  NUMBER OF P O I N T S  I N  ANY G R E E N 'S
F U N C T I O N  T A B L E  TO BE R EAD I N  :  1 2 9

THE NUMBER OF R EC T A N G U L A R  S U B R E G I O N S  R E Q U I R E D  TO 
A P P R O X I M A T E  THE F O U N D A T I O N  GEOMETRY =  2 8

THE NUMBER OF D I F F E R E N T  S U B R E G I O N  S H A P E  T Y P E S  =  3

THE NUMBER OF I N C I D E N T  WAVE FORMS TO BE C O N S I D E R E D  =  9

THE NUMBER OF L A Y E R S  I N  THE S O I L  P R O F I L E  =  2

THE F O U N D A T I O N  IS  S Y M M E T R I C A L  ABO U T X - A X I S

THE F O U N D A T I O N  I S  S Y M M E T R I C A L  ABOUT Y - A X I S

THE WAVE V E L O C I T I E S  ARE NOT F U N C T I O N S  OF FREQUENCY

I M P ED AN C E M A T R I C E S  W I L L  BE C A L C U L A T E D

THE F O U N D A T I O N  DEGREES OF FREEDOM ARE AS  FO L L O W S :

SCM R E Q U I R E D  FOR T H I S  PRO BLEM I S  3 5 0 3  WORDS 
SCM A V A I L A B L E  I S  3 5 0 0 0  WORDS

LCM R E Q U I R E D  FOR T H I S  PRO BLEM I S  6 2 8 3 3  WORDS 
LCM A V A I L A B L E  I S  3 4 5 0 0 0  WORDS
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THE F O U N D A T I O N  GEOMETRY F O L L O W S ;

THE S C A L E  FAC TO R  FOR THE D I M E N S I O N S  =  . l O O E + 0 1

S U B R E G I O N 1 C E N T R O I D . . 9 2 5 . 2 5 5 , TYPE 1
S U B R E G I O N 2 C E N T R O I D , . 9 2 5 , 0 8 5 , TYPE 1
SU B R E G I O N 3 C E N T R O I D , . 7 6 5 . 5 9 5 , TYPE 2
SU B R E G I O N 4 C E N T R O I D , . 7 6 5 . 4 2 5 , TYPE 2
S U B R E G I O N 5 C E N T R O I D , . 7 6 5 . 2 5 5 , TYPE 2
S U B R E G I O N 6 C E N T R O I D , . 7 6 5 , 0 8 5 , TYPE 2
S U B R E G I O N 1 C E N T R O I D , . 5 9 5 . 7 6 5 , TYPE 2
S U B R E G I O N 8 C E N T R O I D , . 5 9 5 . 5 9 5 , TY P E 2
S U B R E G I O N 9 C E N T R O I D , . 5 9 5 . 4 2 5 , TYPE 2
S U B R E G I O N 10 C E N T R O I D , . 5 9 5 . 2 5 5 , TYPE 2
S U B R E G I O N n C E N T R O I D , . 5 9 5 . 0 8 5 , TY PE 2
S U B R E G I O N 12 C E N T R O I D , . 4 2 5 . 7 6 5 , T YPE 2
S U B R E G I O N 1 3 C E N T R O I D , . 4 2 5 . 5 9 5 , TY P E 2
S U B R E G I O N 1 4 C E N T R O I D , . 4 2 5 . 4 2 5 , TYPE 2
S U B R E G I O N 15 C E N T R O I D , . 4 2 5 . 2 5 5 , TYPE 2
S U B R E G I O N 1 6 C E N T R O I D , . 4 2 5 . 0 8 5 , TY P E 2
S U B R E G I O N 1 7 C E N T R O I D , . 2 5 5 . 9 2 5 , TYPE 3
S U B R E G I O N 1 8 C E N T R O I D , . 2 5 5 . 7 6 5 , TYPE 2
S U B R E G I O N 1 9 C E N T R O I D , . 2 5 5 . 5 9 5 , TYPE 2
S U B R E G I O N 2 0 C E N T R O I D , . 2 5 5 . 4 2 5 , TY P E 2
S U B R E G I O N 21 C E N T R O I D , . 2 5 5 . 2 5 5 , TYPE 2
S U B R E G I O N 2 2 C E N T R O I D , . 2 5 5 . 0 8 5 , TYPE 2
S U B R E G I O N 2 3 C E N T R O I D , . 0 8 5 . 9 2 5 , TYPE 3
S U B R E G I O N 2 4 C E N T R O I D , . 0 8 5 . 7 6 5 , T Y PE 2
S U B R E G I O N 2 5 C E N T R O I D , . 0 8 5 . 5 9 5 , TYPE 2
S U B R E G I O N 2 6 C E N T R O I D , . 0 8 5 . 4 2 5 , TYPE 2
S U B R E G I O N 2 7 C E N T R O I D , . 0 8 5 . 2 5 5 , TYPE 2
S U B R E G I O N 2 8 C E N T R O I D , , 0 8 5 . 0 8 5 , TYPE 2

D I M E N S I O N S  OF S U B R E G I O N  TYPE 1 ARE . 1 5 0  . 1 7 0
D I M E N S I O N S  OF S U B R E G I O N  TYPE 2 ARE . 1 7 0  .1 7 0
D I M E N S I O N S  OF S U B R E G I O N  TYPE 3  ARE . 1 7 0  . 1 5 0
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I N C I D E N T  WAVE I N P U T  D AT A FOR FREQUENCY NUMBER

B E T A / C TH E TA L O N G I T U D I N A L TR A N SVER SE V E R T I C A L
0 . 0 0 0 0 0 . 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
0 . 0 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 .
0 , 0 0 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0

. 1 4 1 0 0 . 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

. 2 1 2 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

. 1 4 1 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 , 0 0 0 1 . 0 0 0 0 . 0 0 0 -
. 0 7 1 0 0 . 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
. 1 0 6 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
. 0 7 1 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0

I M P ED AN C E AN D  S C A T T E R I N G  M A T R I C E S  AR E I N  P H Y S I C A L  U N I T S

.01 
. 5 3 7 E + 1 C

6  IMPED AN C E M A T R I X  FOLLOWS I N  3 ( 2 X , 2 E 1 0 . 3 )  FO R M AT.
2 6 6 E + 0 9  0

0 0 . 2 8 6 E + 1 1 . 1 3 6 E + 1 0 0 . . 1 1 7 E - 0 4
0 0 . 5 3 7 E + 1 0 . 2 6 6 E + 0 9 0 . 0 .
- 2 8 6 E + 1 1 - 1 3 6 E + 1 0 0 . 0 . 0 . 0 .
0 0 . 5 9 B E - 0 6  0 . . 1 6 0 E + 1 1 . 7 7 1 E + 0 9
- 7 5 0 E - 0 3 - 4 6 9 E - 0 4 0 . 0 . 0 . 0 .
0 0 - . 2 8 6 E + 1 1 - . 1 3 6 E + 1 0 - . 7 5 0 E - 0 3 - . 4 6 9 E - 0 4

2 8 3 E + 1 4 1 4 Q E + 1 3 0 . 0 . 0 . 0 .
2 8 6 E + 1 1 1 3 6 E + 1 0 0 . 0 . 0 . 0 .

0 0 . 2 8 3 E + 1 4 . 1 4 0 E + 1 3 0 . 0 .
- 4 1 0 E - 0 4 1 3 9 E - 0 4 - . 7 5 0 E - 0 3  0 . 0 . 0 .
0 0 0 . - . 8 6 3 E - 0 4 . 2 3 7 E + 1 4 . 1 1 8 E + 1 3

01 9 I N P U T  M O T IO N S  FOLLOW I N  3 ( 2 X , 2 E 1 0 . 3 )  FORMAT
1 0 0 E + 0 1 0 . 1 7 9 E - 4 6 . 4 9 3 E - 4 5 - . 1 8 3 E - 4 7 - . 9 6 8 E - 4 7
1 0 0 E + 0 1 2 0 0 E - 0 8 - . 8 6 0 E - 3 2 - . 8 6 3 E - 3 1 - . 9 5 7 E - 4 8 . 1 4 3 E - 4 8
1 0 0 E + 0 1 5 0 7 E - 0 9 . 2 3 7 E - 3 9 . 1 5 7 E - 3 8 . 2 1 6 E - 4 7 . 2 1 0 E - 4 6

0 0 . 1 0 0 E + 0 1 - . 2 2 2 E - 1 5 . 1 4 2 E - 1 5 - . 1 2 4 E - 1 6
0 0 . 1 0 0 E + 0 1 . 4 5 8 E - 0 8 - . 6 9 0 E - 1 8 - . 1 3 9 E - 1 6
0 0 . l O O E + 0 1 . 1 1 5 E - 0 8 - . 5 0 5 E - 1 5 . 8 4 0 E - 1 8
0 0 . 2 6 4 E - 3 0 - . 3 5 2 E - 3 1 . 1 0 0 E + 0 1 - . 8 0 4 E - 1 5
0 0 - . 3 7 2 E - 1 6 . 4 1 3 E - 1 7 . 1 0 0 E + 0 1 . 1 8 7 E - 0 8
0 0 . 8 5  I E - 2 4 - . 8 3 9 E - 2 5 . 1 0 0 E + Q 1 . 4 7 3 E - 0 9
0 0 - . 4 1 3 E - 1 9 - . 8 3 2 E - 1 8 . 2 6 7 E - 1 6 . 3 2 8 E - 1 8
0 0 - . 1 8 2 E - 1 2 . 9 0 5 E - 1 4 - . 7 2 7 E - 2 1 - . 1 4 1 E - 1 9
0 0 - . 4 5 4 E - 1 3 . 2 2 6 E - 1 4 . 2 6 2 E - 1 6 - . 1 3 1 E - 1 7

2 0 7 E - 1 9 4 1 6 E - 1 8 - . 1 9 1 E - 4 9 - . 4 9 9 E - 4 8 ■ 1 8 7 E - 5 0 . 9 7 9 E - 5 0
2 7 7 E - 1 0 - 1 4 5 E - 1 1 . 8 8 7 E - 3 5 . 8 7 3 E - 3 4 . 9 6 8 E - 5 1 - . 1 4 7 E - 5 1
7 0 1 E - 1 1 - 3 6 7 E - 1 2 - . 2 4 3 E - 4 2 - . 1 5 9 E - 4 1 - . 2 2 2 E - 5 0 - . 2 1 3 E - 4 9
3 0 8 E - 1 6 - 2 0 7 E - 1 7 - . 2 2 5 E - 3 0 - . 2 9 6 E - 3 2 . 4 4 5 E - 3 2 - . 6 1 5 E - 3 3
5 6 8 E - 1 7 - 1 9 1 E - 1 8 . 3 9 5 E - 1 6 - . 1 9 7 E - 1 7 - . 4 3 8 E - 3 4 - . 4 4 0 E - 3 3
1 7 0 E - 1 6 - 1 1 1 E - 1 7 - . 7 2 3 E - 2 4 . 7 2 4 E - 2 5 - . 9 6 4 E - 3 2 . 5 0 8 E - 3 3

IMPEDANCE AND S C A I T E R I N G  M A T R I C E S  ARE IN  P H Y S I C A E  U N I T S
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3 6 00 IM P E D A N C E  M A T R I X  FO LLOW S I N  3 { 2 X , 2 E 1 0 , 3 )  F O R M A T .
- , i 3 i E + n 3 9 9 E + I ! 0 0 . 0 . 0 .
0 . 0 3 6 9 E + I 2 . 8 9 1 E + 1 2 - . 7 5 0 E - 0 3 . 1 5 0 E - 0 2
0 . 0 - 1 3 1 E + 1 1 . 3 9 9 E + 1 1 0 . - . 9 5 6 E - 0 5
- . 3 6 9 E + 1 2 - 8 9 1 E + 1 2 0 0 . 0 . 0 .
0 , 0 9 5 6 E - 0 5 . 3 8 2 E - 0 4 . 3 6 0 E + 1 1 . 1 3 1 E + 1 2
0 . - 6 0 0 E - 0 2 0 0 . 0 . 0 .
0 . 0 - 3 6 9 E + 1 2 - . 8 9 1 E + 1 2 0 . 0 .

. 1 9 4 E + U 2 4 9 E + 1 5 0 0 . C . 0 .

. 3 6 9 E + 1 2 8 9 1 E + 1 2 0 0 . 0 . 0 .
0 . 0 1 9 4 E + U . 2 4 9 E + 1 5 0 . . 1 1 5 F - 0 3
- . 1 8 8 E - 0 3 1 G t E - C 2 0 0 . 0 . 0 .

. 1 4 7 E - 0 1 0 5 8 9 E - 0 1 . 5 8 9 E - 0 1 - . 3 8 3 E + 1 4 . 9 1 5 E + 1 4

3 6 . 0 0  9 I N P U T M O T I O N S  FOLLOW I N  5 ( 2 X , 2 E 1 0 . 3 )  FORMAT
. l O O E + 0 1 - 1 8 7 E - 1 4 1 2 4 E - 4 5 . 1 2 2 E - 4 5 . 2 9 9 E - 4 6 - . 2 5 9 E - 4 6
. 6 4 6 E + 0 0 6 7 5 E - 0 t 1 4 1 E - 1 6 . 4 0 3 E - 1 5 . 2 9 3 E - 0 2 - . 9 6  I E - 0 2
. 9 0 t E + 0 0 2 0 7 E - 0 1 2 7 7 E - 1 6 . 3 5 2 E - 1 5 . 4 U E - 0 3 - . 1 3 9 E - 0 2

0 . 0 l O O E + 0 1 0 . . 4 1 3 E - 1 5 . 9 5 2 E - 1 5
- . 5 9 1 E - 1 6 - 6 4 4 E - 1 6 3 7 2 E + 0 0 . 9 3 0 E - 0 1 . 1 6 8 E - 1 5 . 6 0 8 E - 1 5

. 7 6 4 E - 1 6 - 7 9 1 E ' 1 6 8 0 5 E + 0 0 . 3 6 0 E - 0 1 . 3 4 9 E - 1 5 . 8 8 3 E - 1 5
0 . 0 - 2 9 0 E - 1 5 - . 6 6 0 E - 1 7 . l O O E + 0 1 0 .
- . 1 2 5 E + 0 0 - 9 5 7 E - 0 1 - 1 0 6 E - 1 5 - . 2 9 0 E - I 6 . 7 2 4 E + 0 0 - . 2 9 1 E - 0 1
- . 7 5 6 E - 0 1 - 5 8 1 E - 0 1 - 2 3 3 E - 1 5 - . 1 5 6 E - 1 6 . 9 2 4 E + 0 0 - . 8 0 0 E - 0 2
0 . 0 - 2 5 t E - 1 6 . 1 2 6 E - 1 6 . 2 4 0 E - 1 7 . 5 9 1 E - 1 7
- . 2 9 3 E - 1 8 - 1 6 6 E - 1 8 1 7 4 E - 0 4 . 5 8 7 E - 0 5 - . 1 0 9 E - 1 6 . 4 0 9 E - 1 7

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

. 2 8 1 E - 1 9 I 8 8 E - 1 6 - 5 9 8 E - 4 8 - . 2 9 7 E - 4 8 - . 7 8 4 E - 4 9 . 1 3 0 E - 4 8

. 1 8 8 E - 0 2 - 1 4 2 E - 0 2 - 9 0 7 E - t 8 - . 1 4 8 E - 1 7 - . 5 5 7 E - 0 5 . 1 8 2 E - 0 1

. 5 4 9 E - 0 3 - 4 2 4 E - 0 3 - 5 2 2 E - 1 8 - . 1 2 5 E - 1 7 . 2 0 5 E - 0 3 . 1 0 9 E - G 1

. 2 1 8 E - I 7 - 9 1 3 E - 1 8 - 3 1 6 E - 3 2 - . 2 7 1 E - 3 2 - . 6 7 2 E - 3 3 . 6 6 7 E - 3 3

. 6 2 5 E - 1 7 - 5 6 3 E - 1 7 1 0 7 E - 0 2 - . 9 1 2 E - 0 2 - . 8 0 0 E - 1 8 - . 3 1 2 E - 1 7
- . 9 6 9 E - 1 7 4 6 1 E - 1 9 3 4 9 E - 0 4 - . 7 4 2 E - 0 2 - . 1 0 2 E - 1 8 - . 2 7 3 E - 1 7
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SUMMARY OF IMP OR TAN T TERMS

S T I F F N E S S TERMS FOR D . O . F . S  1 2  3  4 5  6
A 0 = . 0 0 4 . 7 9 9 E + 0 1 . 7 9 9 E + 0 1 . 2 3 8 E + 0 2 . 6 8 2 E + 0 1 . 6 8 2 E + 0 1 . 5 7 1 E + 0 1
A 0 = . 0 3 5 . 7 9 8 E + 0 1 . 7 9 8 E + 0 1 . 2 3 8 E + 0 2 . 6 8 2 E + 0 1 . 6 8 2 E + 0 1 . 5 7 1 E + 0 1
A 0 = . 0 8 9 . 7 9 8 E + 0 1 . 7 9 8 E + 0 1 . 2 3 7 E + 0 2 . 6 8 1 E + 0 1 . 6 8 1 E + 0 1 . 5 7 1 E + 0 1
A 0 = . 1 7 7 . 7 9 5 E + 0 1 . 7 9 5 E + 0 1 . 2 3 7 E + 0 2 . 6 8 0 E + 0 1 . 6 8 0 E + 0 1 . 5 7 0 E + 0 1
A 0 = . 2 6 6 . 7 9 0 E + 0 1 . 7 9 0 E + 0 1 . 2 3 6 E + 0 2 . 6 7 9 E + 0 1 . 6 7 9 E + 0 1 . 5 6 8 E + 0 1
A 0 = . 5 5 5 . 7 8 3 E + 0 1 . 7 8 3 E + 0 1 . 2 3 5 E + 0 2 . 6 7 7 E + 0 1 . 6 7 7 E + 0 1 . 5 6 5 E + 0 1
A 0 = . 5 3 2 . 7 6 2 E + 0 1 . 7 6 2 E + 0 1 . 2 3 2 E + 0 2 . 6 7 0 E + 0 1 . 6 7 0 E + 0 1 . 5 5 7 E + 0 1
A 0 = . 7 1 0 . 7 3 1 E + 0 1 . 7 3 1 E + 0 1 . 2 2 8 E + 0 2 . 6 6 1 E + 0 1 . 6 6 1 E + 0 1 . 5 4 6 E + 0 1
A 0 = . 8 8 7 . 6 8 9 E + 0 1 . 6 8 9 E + 0 1 . 2 2 3 E + 0 2 . 6 4 9 E + 0 1 . 6 4 9 E + 0 1 . 5 3 1 E + 0 1
A 0 = 1 . 0 6 5 . 6 3 2 E + 0 1 . 6 3 2 E + 0 1 . 2 1 6 E + 0 2 . 6 3 5 E + 0 1 . 6 3 5 E + 0 1 . 5 1 0 E + 0 1
A 0 = 1 . 2 4 2 . 5 5 3 E + 0 1 . 5 5 3 E + 0 1 . 2 0 7 E + 0 2 . 6 1 7 E + 0 1 . 6 1 7 E + 0 1 . 4 8 3 E + 0 1
A 0 = 1 . 4 1 9 . 4 4 3 E + 0 1 . 4 4 3 E + 0 1 . 1 9 6 E + 0 2 . 5 9 5 E + 0 1 . 5 9 5 E + 0 1 . 4 4 6 E + 0 1
A 0 = 1 . 5 9 7 . 3 0 5 E + 0 1 . 3 0 5 E + 0 1 . 1 8 1 E + 0 2 . 5 7 0 E + 0 1 . 5 7 0 E + 0 1 . 3 9 1 E + 0 1
A 0 = 1 . 7 7 4 . 2 1 8 E + 0 1 . 2 1 8 E + 0 1 . 1 6 6 E + 0 2 . 5 4 1 E + 0 1 . 5 4 1 E + 0 1 . 3 4 1 E + 0 1
A O : 1 . 9 5 2 . 1 6 3 E + 0 1 . 1 6 3 E + 0 1 . 1 5 2 E + 0 2 . 5 0 9 E + 0 1 . 5 0 9 E + 0 1 . 3 1 0 E + 0 1
A Q : 2 . 1 2 9 . 1 1 3 E + 0 1 . 1 1 3 E + 0 1 . 1 3 8 E + 0 2 . 4 7 3 E + 0 1 . 4 7 3 E + 0 1 . 2 8 7 E + 0 1
A 0 = 2 . 4 8 4 . 2 5 3 E + 0 0 . 2 5 3 E + 0 0 . 1 0 8 E + 0 2 . 3 8 8 E + 0 1 . 3 8 8 E + 0 1 . 2 5 0 E + 0 1
A 0 = 2 . 8 3 9 . 5 1 2 E + 0 0 . 5 1 2 E + 0 0 . 7 0 2 E + 0 1 . 2 7 6 E + 0 1 . 2 7 6 E + 0 1 . 2 1 9 E + 0 1
A 0 = 3 . 1 9 4 . 8 8 8 E + 0 1 . 8 8 8 E + 0 1 . 1 6 4 E + 0 1 . 1 2 2 E + 0 1 . 1 2 2 E + 0 1 . 2 0 2 E + 0 1
A O : 3 . 5 4 8 . 1 7 6 E + 0 2 . 1 7 6 E + 0 2 - . 4 7 5 E + 0 1 . 2 2 2 E + 0 0 . 2 2 2 E + 0 0 . 2 2 6 E + 0 1
A O : 4 . 2 5 8 . 4 7 6 E + 0 1 . 4 7 6 E + 0 1 - . 7 0 9 E + 0 1 - . 9 4 0 E + 0 0 - . 9 4 0 E + 0 0 . 6 7 3 E + 0 1
A 0 = 4 . 9 6 8 . 8 4 8 E + 0 0 . 8 4 8 E + 0 0 - . 2 4 6 E + 0 2 - . 2 6 7 E + 0 1 - . 2 6 7 E + 0 1 . 4 3 3 E + 0 1
A O : 5 . 6 7 7 - . 9 5 2 E + 0 1  - . 9 5 2 E + 0 1 - . 1 9 5 E + 0 2 - . 3 9 6 E + 0 1 - . 3 9 6 E + 0 1 . 3 4 2 E + 0 0
A O : 6 . 3 8 7 - . 8 2 4 E + 0 1  - . 8 2 4 E + 0 1 . 2 0 7 E + 0 1 - . 1 7 6 E + 0 1 - . 1 7 6 E + 0 1 - . 2 6 6 E + 0 1
A O : 7 . 0 9 7 . 2 9 2 E + 0 2 . 2 9 2 E + 0 2 - . 1 0 4 E + 0 2 - . 2 6 7 E + 0 1 - . 2 6 7 E + 0 1 . 4 5 4 E + 0 1
A O : 7 . 8 0 7 . 1 1 0 E + 0 2 . 1 1 0 E + 0 2 - . 2 1 0 E + 0 2 - . 5 7 6 E + 0 1 - . 5 7 6 E + 0 1 . 1 0 7 E + 0 2
A O : 8 . 5 1 6 - . 3 2 9 E + 0 1  - . 3 2 9 E + 0 1 - . 2 5 6 E + 0 2 - . 6 2 1 E + 0 1 - . 6 2 1 E + 0 1 . 1 1 2 E + 0 1
A O : 9 . 5 8 1 - . 1 8 3 E + 0 2  - . 1 8 3 E + 0 2 - . 5 6 0 E + 0 2 - . 4 8 4 E + 0 1 - . 4 8 4 E + 0 1 - . 6 9 7 E + 0 1
A O : 1 0 . 6 4 5 . 2 5 9 E + 0 2 . 2 5 9 E + 0 2 - . 9 8 5 E + 0 2 - . 1 6 7 E + 0 2 - . 1 6 7 E + 0 2 . 1 8 2 E + 0 2
A O : 1 1 . 7 1 0 - . 1 6 2 E + 0 1  - . 1 6 2 E + 0 1 - . 6 5 4 E + 0 2 - . 2 7 1 E + 0 2 - . 2 7 1 E + 0 2 . 1 1 3 E + 0 1
A O : 1 2 . 7 7 4 - . 1 9 4 E + 0 2  - . 1 9 4 E + 0 2 . 5 3 4 E + 0 2 . 4 6 8 E + 0 1 . 4 6 7 E + 0 1 - . 9 2 5 E + 0 1

D A M P I N G TERMS FOR D . O . . F . S  1 2 3  4  5 6
A O : . 0 0 4 . 1 1 1 E + 0 3 . 1 1 1 E + 0 3 . 3 2 3 E + 0 3 . 9 5 4 E + 0 2 . 9 5 4 E + 0 2 . 8 0 4 E + 0 2
A 0 = . 0 3 5 . 1 1 2 E + 0 2 . 1 1 2 E + 0 2 . 3 2 5 E + 0 2 . 9 5 4 E + 0 1 . 9 5 4 E + 0 1 . 8 0 4 E + 0 1
A O : . 0 8 9 . 4 4 8 E + 0 1 . 4 4 8 E + 0 1 . 1 3 2 E + 0 2 . 3 8 1 E + 0 1 . 3 8 1 E + 0 1 . 3 2 2 E + 0 1
A O : . 1 7 7 . 2 2 5 E + 0 1 . 2 2 5 E + 0 1 . 6 7 0 E + 0 1 . 1 9 1 E + 0 1 . 1 9 1 E + 0 1 . 1 6 1 E + 0 1
A O : . 2 6 6 . 1 5 1 E + 0 1 . 1 5 1 E + 0 1 . 4 5 4 E + 0 1 . 1 2 7 E + 0 1 . 1 2 7 E + 0 1 . 1 0 7 E + 0 1
A O : . 3 5 5 . 1 1 4 E + 0 1 . 1 1 4 E + 0 1 . 3 4 7 E + 0 1 . 9 5 4 E + 0 0 . 9 5 4 E + 0 0 . 8 0 4 E + 0 0
A 0 = . 5 3 2 . 7 7 5 E + 0 0 . 7 7 5 E + 0 0 . 2 4 0 E + 0 1 . 6 3 6 E + 0 0 . 6 3 6 E + 0 0 . 5 3 6 E + 0 0
A 0 = . 7 1 0 . 5 9 9 E + 0 0 . 5 9 9 E + 0 0 . 1 8 5 E + 0 1 . 4 7 7 E + 0 0 . 4 7 7 E + 0 0 . 4 0 3 E + 0 0
A O : . 8 8 7 . 5 0 4 E + 0 0 . 5 0 4 E + 0 0 . 1 5 1 E + 0 1 . 3 8 2 E + 0 0 . 3 8 2 E + 0 0 . 3 2 3 E + 0 0
A O : 1 . 0 6 5 . 4 6 1 E + 0 0 . 4 6 1 E + 0 0 . 1 2 9 E + 0 1 . 3 1 9 E + 0 0 . 3 1 9 E + 0 0 . 2 7 2 E + 0 0
A O : 1 . 2 4 2 . 4 7 0 E + 0 0 . 4 7 0 E + 0 0 . 1 1 2 E + 0 1 . 2 7 5 E + 0 0 . 2 7 5 E + 0 0 . 2 3 9 E + 0 0
A O : 1 . 4 1 9 . 6 0 1 E + 0 0 . 6 0 1 E + 0 0 . 9 8 9 E + 0 0 . 2 4 3 E + 0 0 . 2 4 3 E + 0 0 . 2 2 5 E + 0 0
A O : 1 . 5 9 7 . 1 0 8 E + 0 1 . 1 0 8 E + 0 1 . 9 7 3 E + 0 0 . 2 2 3 E + 0 0 . 2 2 3 E + 0 0 . 2 9 2 E + 0 0
A O : 1 . 7 7 4 . 1 7 8 E + 0 1 . 1 7 8 E + 0 1 . 1 2 2 E + 0 1 . 2 1 6 E + 0 0 . 2 1 6 E + 0 0 . 5 2 3 E + 0 0
A O : 1 . 9 5 2 . 2 3 1 E + 0 1 . 2 3 1 E + 0 1 . 1 4 9 E + 0 1 . 2 1 7 E + 0 0 . 2 1 7 E + 0 0 . 7 3 7 E + 0 0
A O : 2 . 1 2 9 . 2 7 7 E + 0 1 . 2 7 7 E + 0 1 . 1 7 1 E + 0 1 . 2 2 4 E + 0 0 . 2 2 4 E + 0 0 . 9 0 5 E + 0 0
A O : 2 . 4 8 4 . 3 7 5 E + 0 1 . 3 7 5 E + 0 1 . 2 0 1 E + 0 1 . 2 5 0 E + 0 0 . 2 5 0 E + 0 0 . 1 1 7 E + 0 1
A O : 2 . 8 3 9 . 5 2 3 E + 0 1 . 5 2 3 E + 0 1 . 2 2 2 E + 0 1 . 2 9 8 E + 0 0 . 2 9 8 E + 0 0 . 1 4 0 E + 0 1
A O : 3 . 1 9 4 . 6 8 9 E + 0 1 . 6 8 9 E + 0 1 . 2 5 6 E + 0 1 . 4 9 0 E + 0 0 . 4 9 0 E + 0 0 . 1 6 5 E + 0 1
A 0 = 3 . 5 4 8 . 3 0 4 E + 0 1 . 3 0 4 E + 0 1 . 3 7 4 E + 0 1 . 8 2 5 E + 0 0 . 8 2 5 E + 0 0 . 1 9 4 E + 0 1
A 0 = 4 . 2 5 8 . 1 4 3 E + 0 1 . 1 4 3 E + 0 1 . 4 7 6 E + 0 1 . 1 2 2 E + 0 1 . 1 2 2 E + 0 1 . 2 0 5 E + 0 1
A 0 = 4 . 9 6 8 . 1 5 4 E + 0 1 . 1 5 4 E + 0 1 . 7 3 2 E + 0 1 . 1 5 2 E + 0 1 . 1 5 2 E + 0 1 . 6 8 7 E + 0 0
A O : 5 . 6 7 7 . 2 6 4 E + 0 1 . 2 6 4 E + 0 1 . 1 1 1 E + 0 2 . 1 9 0 E + 0 1 . 1 9 0 E + 0 1 . 1 0 4 E + 0 1
A O : 6 . 3 8 7 . 8 4 6 E + 0 1 . 8 4 6 E + 0 1 . 1 0 1 E + 0 2 . 2 4 7 E + 0 1 . 2 4 7 E + 0 1 . 1 7 1 E + 0 1
A O : 7 . 0 9 7 . 2 8 7 E + 0 1 . 2 8 7 E + 0 1 . 8 0 9 E + 0 1 . 1 7 2 E + 0 1 . 1 7 2 E + 0 1 . 3 2 7 E + 0 1
A O : 7 , 8 0 7 . 1 2 4 E + 0 1 . 1 2 4 F + 0 1 . 8 2 7 F + 0 1 . 1 9 5 F + 0 1 . 1 9 5 E + 0 1 . 8 2 0 F + 0 0
A ( ) : 8 , 5 1 6 . I 5 5 F + 0 1 . 1 5 5 F K ) 1 . 8 2 7 F + Q 1 2 2 5 E + 0 1 2 2 5 F + 0 1 , 7 7 8 E + 0 0
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A 0 = 9 . 5 8 1 . 4 8 0 E + 0 1 . 4 8 0 E + 0 1 . 8 0 6 E + 0 1 . 1 8 9 E + 0 1 . 1 8 9 E + 0 1 . 1 7 8 E + 0 1
A 0 = 1 0 . 6 4 5 . 2 6 7 E + 0 1 . 2 6 7 E + 0 1 • 1 2 3 E + 0 2 . 1 9 5 E + 0 1 . 1 9 5 E + 0 1 . 1 7 2 E + 0 1
A 0 = 1 1 . 7 1 0 . 1 6 7 E + 0 1 . 1 6 7 E + 0 1 . 2 1 1 E + 0 2 . 3 2 0 E + 0 1 . 3 2 0 E + 0 1 . 8 8 8 E + 0 0
M - 1 2 . 7 7 4 . 4 6 5 E + 0 1 . 4 6 5 E + 0 1 . 1 5 2 E + 0 2 . 4 7 1 E + 0 1 . 4 7 1 E + 0 1 . 1 7 3 E + 0 1

N C I  D EN T WAVE NUMBER 1
AMPi  i T i i n r s  o r  i n p u t  m o t i o n  t o r n . o  r . s 2 3  4 5  6

A U - . 0 0 4 . l O O L t O I 0 . 0 . 0 . . 3 2 7 E - - 1 6 . 2 4 3 E - I 4
A 0 = . 0 3 5 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 5 7 E - 1 4 . 1 9 4 E - 1 6
A 0 = . 0 8 9 . 1 0 0 E + 0 1 0 . 0 . 0 . . 5 2 4 E - 1 5 . 1 2 4 E - 1 4
A O - . 1 7 7 . 1 0 0 E + 0 1 0 . 0 . 0 . . 5 2 5 E - 1 5 . 8 9 2 E - 1 6
A 0 = . 2 6 6 . 1 0 0 E + 0 1 0 . 0 . 0 . . 5 2 6 E - 1 5 . 4 6 9 E - 1 5
A 0 = . 3 5 5 . 1 0 0 E + 0 1 0 . 0 . 0 . . 5 3 0 E - 1 5 . 7 9 4 E - 1 6
A0=: . 5 3 2 . 1 0 0 E + 0 1 0 . 0 . 0 . . 5 3 3 E - 1 5 . 5 9 7 E - 1 5
A 0 = . 7 1 0 . 1 0 0 E + 0 1 0 . 0 . 0 . . 5 4 1 E - 1 5 . 7 5 2 E - 1 5
A 0 = . 8 8 7 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 8 4 E - 3 1 . 2 3 0 E - 1 5
A 0 = 1 . 0 6 5 . 1 0 0 E + 0 1 0 . 0 . 0 . . 2 9 0 E - 1 5 . 6 7 3 E - 1 5
A 0 = 1 . 2 4 2 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 7 4 E - 1 4 . 7 8 5 E - 1 5
A 0 = 1 . 4 1 9 . 1 0 0 E + 0 1 0 . 0 . 0 . . 6 0 4 E - 1 5 . 8 2 4 E - 1 5
A 0 = 1 . 5 9 7 . 1 0 0 E + 0 1 0 . 0 . 0 . . 6 4 5 E - 1 5 . 8 1 8 E - 1 5
A 0 = 1 . 7 7 4 . 1 0 0 E + 0 1 0 . 0 . 0 . . 7 3 8 E - 1 5 . 5 6 9 E - 1 5
A 0 = 1 . 9 5 2 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 0 6 E - 1 4 . 1 2 8 E - 1 4
A 0 = 2 . 1 2 9 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 5 2 E - 1 4 . 1 6 0 E - 1 5
A 0 = 2 . 4 8 4 . 1 0 0 E + 0 1 0 . 0 . 0 . . 2 6 3 E - 1 4 . 1 8 8 E - 1 4
A 0 = 2 . 8 3 9 . 1 0 0 E + 0 1 0 . 0 . 0 . . 7 4 4 E - 1 4 . 2 7 6 E - 1 4
A 0 = 3 . 1 9 4 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 0 4 E - 1 3 . 3 2 4 E - 1 4
A 0 = 3 . 5 4 8 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 5 1 E - 1 3 . 3 7 4 E - 1 4
A 0 = 4 . 2 5 8 . 1 0 0 E + 0 1 0 . 0 . 0 . . 6 5 3 E - 1 4 . 1 1 4 E - 1 5
A 0 = 4 . 9 6 8 . 1 0 0 E + 0 1 0 . 0 . 0 . . 2 1 5 E - 1 4 . 9 7 9 E - 1 5
A 0 = 5 . 6 7 7 . 1 0 0 E + 0 1 0 . 0 . 0 . . 6 1 1 E - 1 4 . 5 4 4 E - 1 5
A 0 = 5 . 3 8 7 . 1 0 0 E + 0 1 0 . 0 . 0 . . 8 3 2 E - 1 4 . 3 1 7 E - 1 4
A 0 = 7 . 0 9 7 . 1 0 0 E + 0 1 0 . 0 . 0 . . 2 3 7 E - 1 4 . 6 2 0 E - 1 5
A 0 = 7 . 8 0 7 . 1 0 0 E + 0 1 0 , 0 . 0 . . 1 2 6 E - 1 4 . 9 5 6 E - 1 5
A 0 = 8 . 5 1 6 . 1 0 0 E + 0 1 0 . 0 . 0 . . 2 4 5 E - 1 4 . 1 2 7 E - 1 4
A 0 = 9 . 5 8 1 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 0 4 E - 1 3 . 6 0 9 E - 1 5
A 0 = 1 0 . 6 4 5 . 1 0 0 E + 0 1 0 . 0 . 0 . . 2 7 3 E - 1 4 . 5 5 1 E - 1 5
A 0 = 1 1 . 7 1 0 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 8 7 E - 1 4 . 1 4 4 E - 1 4
A 0 = 1 2 . 7 7 4 . 1 0 0 E + 0 1 0 . 0 . 0 . . 1 4 8 E - 1 4 . 1 8 6 E - 1 5

I N C I D E N T  WAVE N U MB ER :
A M P L I T U D E S  OF I N P U T  M O T I O N  FOR D . O . F . S  1 2 3  4 5  6

A 0 = . 0 0 4 . 2 1 2 E - 4 6 . 3 0 5 E - 1 5 . l O O E + 0 1 . 2 0 6 E - 1 4 . 1 6 8 E - 4 7 . 7 5 8 E - 3 0
A 0 = . 0 3 5 . 8 3 6 E - 1 1 . 1 4 2 E - 1 5 . 1 0 0 E + 0 1 . 2 1 0 E - 1 4 . 2 5 2 E - 0 2 . 6 2 8 E - 1 8
A 0 = . 0 8 9 . 1 3 1 E - 0 9 . 4 4 8 E - 1 5 . 1 0 0 E + 0 1 . 1 3 7 E - 1 5 . 6 2 9 E - 0 2 . 7 0 1 E - 1 8
A 0 = . 1 7 7 . 1 0 5 E - 0 8 . 1 4 3 E - 1 5 . 1 0 0 E + 0 1 . 2 1 0 E - 1 4 . 1 2 6 E - 0 1 . 1 3 3 E - 1 7
A 0 = . 2 6 6 . 3 5 5 E - 0 8 . 1 4 1 E - 1 6 . 1 0 0 E + 0 1 . 1 1 2 E - 1 7 . 1 8 9 E - 0 1 . 5 7 2 E - 1 9
A 0 = . 3 5 5 . 8 4 6 E - 0 8 . 3 1 2 E - 1 5 . 1 0 0 E + 0 1 . 2 0 8 E - 1 4 . 2 5 2 E - 0 1 . 6 8 8 E - 1 7
A 0 = . 5 3 2 . 2 9 0 E - 0 7 . 4 6 8 E - 1 5 . 1 0 0 E + 0 1 . 1 3 8 E - 1 5 . 3 7 8 E - 0 1 . 3 7 3 E - 1 7
A 0 = . 7 1 0 • 7 0 2 E - 0 7 . 4 8 8 E - 1 5 . 1 0 0 E + 0 1 . 3 8 2 E - 1 6 . 5 0 3 E - 0 1 . 2 6 0 E - 1 7
M - , 8 8 7 . 1 4 1 E - 0 6 . 6 7 7 E - 1 5 . 9 9 9 E + 0 0 . 2 2 4 E - 1 4 . 6 2 9 E - 0 1 . 1 0 5 E - 1 6
A 0 = 1 . 0 6 5 . 2 5 3 E - 0 6 . 5 6 5 E - 1 5 . 9 9 9 E + 0 0 . 4 4 6 E - 1 6 . 7 5 5 E - 0 1 . 1 8 1 E - 1 6
A 0 = 1 . 2 4 2 . 4 2 0 E - 0 6 . 1 9 0 E - 1 5 . 9 9 9 E + 0 0 . 2 3 1 E - 1 4 . 8 8 1 E - 0 1 . 8 0 8 E - 1 7
A 0 = 1 . 4 1 9 . 6 6 3 E - 0 6 . 5 8 5 E - 1 5 . 9 9 8 E + 0 0 . 2 3 4 E - 1 4 . 1 0 1 E + 0 0 . 1 5 0 E - 1 6
A 0 = 1 . 5 9 7 . 1 0 2 E - 0 5 . 2 6 1 E - 1 5 . 9 9 8 E + 0 0 . 2 5 0 E - 1 4 . 1 1 3 E + 0 0 . 6 1 8 E - 1 7
A 0 = 1 . 7 7 4 . 1 5 2 E - 0 5 . 3 6 0 E - 1 6 . 9 9 8 E + 0 0 . 3 3 0 E - 1 5 . 1 2 6 E + 0 0 . 1 2 1 E - 1 6
A O : 1 . 9 5 2 . 2 2 1 E - 0 5 . 9 3 4 E - 1 6 . 9 9 7 E + 0 0 . 9 9 9 E - 1 7 . 1 3 8 E + 0 0 . 2 9 2 E - 1 6
A O : 2 . 1 2 9 . 3 1 2 E - 0 5 . 1 9 4 E - 1 5 . 9 9 6 E + 0 0 . 1 5 7 E - 1 4 . 1 5 1 E + 0 0 . 2 2 4 E - 1 6
A O : 2 . 4 8 4 . 5 6 6 E - 0 5 . 4 5 6 E - 1 5 . 9 9 5 E + 0 0 . 8 7 3 E - 1 5 . 1 7 6 E + 0 0 . 9 7 4 E - 1 7
A 0 = 2 . 8 3 9 . 8 5 7 E - 0 5 . 3 3 0 E - 1 5 . 9 9 3 E + 0 0 . 1 3 7 E - 1 4 . 2 0 1 E + 0 0 . 6 7 8 E - 1 6
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A 0 =  3 , 1 9 4 . 4 3 2 E - 0 5 . 2 2 9 E - 1 5 . 9 9 1 E + 0 0 . 3 3 6 E - 1 4 . 2 2 5 E + 0 0 . 1 5 4 E - 1 5
M -  3 . 5 4 8 . 2 0 3 E - 0 4 . 1 7 1 E - 1 5 . 9 9 1 E + 0 0 . 2 7 4 E - 1 5 . 2 5 0 E + 0 0 . 7 2 1 E - 1 6
A 0 =  4 . 2 5 8 . 8 4 1 E - 0 4 . 4 6 1 E - 1 5 . 9 8 8 E + 0 0 . 9 3 5 E - 1 6 . 3 0 0 E + 0 0 . 3 1 5 E - 1 6
A 0 =  4 . 9 6 8 . 8 3 0 E - 0 4 . 2 0 1 E - 1 6 . 9 8 5 E + 0 0 . 5 5 3 E - 1 6 . 3 4 9 E + 0 0 . 1 7 9 E - 1 5
A O -  5 . 6 7 7 . 9 4 6 E - 0 4 . 1 1 7 E - 1 4 . 9 8 2 E + 0 0 . 2 2 9 E - 1 4 . 3 9 7 E + 0 0 . I 0 4 E - 1 4
A 0 =  6 . 3 8 7 . 1 6 2 E - 0 3 . 5 7 7 E - 1 5 . 9 7 9 E + 0 0 . 4 2 9 E - 1 5 . 4 4 6 E + 0 0 . 6 3 6 E - 1 5
A 0 =  7 . 0 9 7 . 2 9 5 E - 0 3 . 1 0 0 E - 1 5 . 9 7 1 E + 0 0 . 2 8 1 E - 1 6 . 4 9 3 E + 0 0 . 4 7 9 E - 1 6
A 0 =  7 . 8 0 7 . 2 7 1 E - 0 3 . 5 5 5 E - 1 5 . 9 6 7 E + 0 0 . 4 5 5 E - 1 5 . 5 4 0 E + 0 0 . 3 1 2 E - 1 5
A 0 =  8 . 5 1 6 . 5 4 8 E - 0 3 . 4 8 6 E - 1 5 . 9 6 1 E + 0 0 . 1 1 5 E - 1 5 . 5 8 8 E + 0 0 . 4 9 2 E - 1 5
A 0 =  9 . 5 8 ) . 7 9 7 E - 0 3 . 1 4 9 E - 1 5 . 9 4 4 E + 0 0 . 1 3 9 E - 1 4 . 6 5 6 E + 0 0 . 1 4 6 E - 1 5
M -  1 0 . 6 4 5 . 7 6 6 E - 0 3 . 3 4 5 E - 1 5 . 9 4 1 E + 0 0 . 3 0 4 E - 1 4 . 7 2 2 E + 0 0 . 6 1 2 E - 1 6
A 0 =  1 1 . 7 1 0 . 1 0 2 E - 0 2 . 8 2 3 E - 1 5 . 9 3 3 E + 0 0 . 6 4 2 E - 1 5 . 7 9 0 E + 0 0 . 7 9 7 E - 1 5
A 0 =  1 2 . 7 7 4 . 1 4 5 E - 0 2 . 9 4 9 E - 1 5 . 9 2 4 E + 0 0 . 2 8 7 E - 1 5 . 8 5 6 E + 0 0 . 2 1 5 E - 1 5
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S T I f f N E S S ,  THE R E A L  PA R T  OF THE IMPED AN C E
THE SYMBOL •  C O R RESPONDS TO DEGREE OF FREEDOM NUMBER 1
THE SYM BO L +  C O R RESPONDS TO DEGREE OF FREEDOM NUMBER 2
THE SYM BO L X C O R RESPONDS TO DEGREE OF FREEDOM NUMBER 3

, 1 0 0 E + 0 3

. 5 0 0 E + 0 2

XXX XX
X XXX X

X XX
X X

++++++ ++ X +

+ +  +  +  X

. 5 0 0 E + 0 2

+  X

- . i O O E + 0 3
. 1 8 5 E + 0 2

EREOUENCY

— X---------
. 3 7 0 E + 0 2
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A M P L I T U D E  OF I N P U T  M O T IO N  FOR I N C I D E N T  WAVE 9 
THE SYMBOL •  CORRESPONDS TO DEGREE OF FREEDOM NUMBER 4
THE SYMBOL +  CORRESPONDS TO DEGREE OF FREEDOM NUMBER 5
THE SYMBOL X CORRESPONDS TO DEGREE OF FREEDOM NUMBER 6

. 1 0 0 E + 0 1

. 7 5 0 E + 0 0

. 5 0 0 E + C 0

, 2 5 0 E + 0 0

+++

0 .  X X X X X X - X X X - X X - X X X — X— X - X — X- - - - - - X -
0 .

— X X  X I — X X X—
J 8 5 E + 0 2

FR EQUENCY

— X— — X X —
. 3 7 0 F t 0 2



4-49

sm cs INPUT AND OUTPUT 

fo r  an SSI ana lys is
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T H I S  PROGRAM I S  SUGAR COATED

S S S S S S S  M M A CCCCCC S S S S S S S
S S MM MM A A C C S S
S M M M M A A C  S
S M M M M A  A C  S

S S S S S S S  M M M A A C  S S S S S S S
S M M A A A A A A A A A  C S
S M M A A C  S

S S M  M A  A C  O S  S
S S S S S S S  M M A A CCCCCC S S S S S S S

CDC 7 6 0 0  SMACS H I G H  LCM V E R S I O N

C O M P I L E D  0 6 J A N 8 2  0 1 . 2 3 . 4 5
EXE C U TED  0 3 / 0 1 / 8 2  1 7 : 2 4 : 1 5  

E X E C U T I O N  ON THE R - M A C H I N E

3 - D  R ESPONSE C A L C U L A T I O N  FOR S O I L - S T R U C T U R E  I N T E R A C T I O N
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MIMMAkY O f IN F 'in  I IL L  S M A C M

2  4  6  8 ( 1 ) 2  4 6 8 ( 2 ) 2  4  6  8 ( 3 ) 2  4  6  8 ( 4 ) 2  4 6 8 ( 5 ) 2  4  6  8 ( 6 ) 2  4 6 8 ( 7 ) 2  4  6  8 ( 8
1> SMACS T E S T l FOR B E R K E L E Y  —  Z I O N  REACTOR C O N T A I N M E N T 3 U I L D I N G <
2> 8 . 5 7 L 6 1 3 9 0 7 8  5 0 2 5 4 5 0 0 0 3 0 <
?> 1 1 1 0 NFD N  , N T S T R , I S M X I , I F X B I <
4> 1 2 3 4 5 6 7 8 9 RANDOM SEED <
5 > 0 , 5 1 . 0 0 . 5 0 . 7 <
6 > 1 6 0 0 . 0 . 0 . T.  N S T R . N D E D . I F T I M P , -- <
7> 1 2 3 4 5  6 ITD O F <

8> 1 . 2 7 4 E 6 0 . 0 . 0 .  3 . 9 4 9 E 6 0 .  FDN MASS M A T R I X <
9 > 0 . 1 . 2 7 4 E 6 0 . - 3 . 9 4 9 E 6 0 .  - 5 . 0 9 6 E 5  FDN MASS M A T R I X <

1 0> 0 . 0 . 1 . 2 7 4 E 6 0 .  5 . D 9 6 E 5 0 .  FDN MASS M A T R I X <
n > 0 . - 3 . 9 4 9 E 6 0 . 1 . 7 5 8 E 9 0 .  1 5 8 0 E 6  EON MASS M A T R I X <
1 2> 3 9 4 9 E 6 0 . 5 . 0 9 6 E 5 0 .  1 . 7 4 9 E 9 0 .  FDN MASS M A T R I X <
1 3 > 0 - 5 . 0 9 6 E 5 0 . 1 5 8 0 E 6 0 .  3 4 8 3 E 9  FDN MASS M A T R I X <
u > 0 0 . 0 . 0 . 0 I F T R  , X , Y , Z . 0 <
1 5> 13  6 1 2 3  4 5 6 9M0DE . NDOE , IDOF <
16 > 0 0 . 0 . 0 . 0 I F T R A N  , X , Y , Z , 0 <
1 7 > 0 <

1 8> 1 9 8  N K E E P  =  THE NUMBER OF R ESP ON S ES TO C A L C U L A T E AN D  KEEP <
19> 1 3 9 1 0  1 1 1 ( 1 0 A 8 , / , ( 8 F 1 0 . 5 ) ) <

2 0 > 0 . 0 1  3 3 . 0 E M I N  , FMAX <

2 1 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  E O .  PROB 1 <

2 2 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT . S C A L E , N P O I N T , N E E T  —  EQ.  PROB 2 <

2 3 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T  —  EO .  PROB 3 <

2 4 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EO .  PROB 4 <

2 5 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  E Q .  PROB 5 <

2 6 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E . N P O I N T , N E E T —  EQ .  PROB 6 <

2 7 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ .  PROB 7 <

2 8 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ.  PROB 8 <

2 9 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T —  E O .  PROB 9 <
3 0 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ .  PROB 1 0 <

3 I > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T  —  EQ.  PROB 11 <

3 2 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T  —  EQ .  PROB 12 <

3 3 > 0 . 0 1 7 . 5 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T —  E O .  PROB 1 3 <

3 4 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T  - -  EQ.  PROB 1 4 <

3 5 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EO .  PROB 15 <

3 6 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ .  PROB 16 <

3 7 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T  —  EQ .  PROB 17 <

3 8 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EO .  PROB 18 <

3 9 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ .  PROB 19 <
4 0 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EO .  PROB 2 0 <
4 I > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ .  PROB 21 <

4 2 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T  —  EQ .  PROB 2 2 <

4 3 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ .  PROB 2 3 <

4 4 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , SC AL E , N P O I N T , N F F T  —  EQ .  PROB 2 4 <

4 5 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EQ.  PROB 2 5 <
4 6 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EO .  PROB 2 6 <

4 7 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  -  EQ .  PROB 2 7 <

4 8 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N F F T  —  EO .  PROB 2 8 <
4 9 > 0 . 0 1 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , ; C A L E , N P O I N T , N F F T  —  EQ .  PROB 2 9 <
5 0  > 0  01 7 . 3 3 4 2 0 4 8  2 0 4 8 DT , S C A L E , N P O I N T , N E E T  —  EQ.  PROB 3 0 <

2 4  6 8 ( 1 ) 2  4  6  8 ( 2 ) 2  4  6  8 ( 3 ) 2  4  6  8 ( 4 ) 2  4 6 8 ( 5 ) 2  4  6  8 ( 6 ) 2  4  6 8 ( 7 ) 2  4  6  8 ( 8

END OF I N P U T  SUMMARY
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'MAi 11 .11 F i R  B E R K E L E Y  Z I U N  REACTOR C O N T A I N M E N T  B C O l D I N ' .

R ET ER EN l .E  SHEAR MODULUS ; . 8 5 7 E + 0 7
R E f E R E N C E  SHEAR V E L O C I T Y  1 3 9 E + 0 4
c h a r a c t e r i s t i c  l e n g t h  : 7 8 5 E + 0 2
REFER EN C E D A M P I N G  R A T I O  . 2 5 0 E - Q I

THE AMOUNT OE LCM STORAGE TO BE U SED IN  T H I S  PRO BLEM I S  4 5 0 0 0  WORDS 

T H ' S  CORRESPONDS TO 5 4 , 8  P ER C E N T OF CORE

NUMBER OF F O U N D A T I O N S  : 1
TO T A L  NUMBER OF ST R U C TU R ES ; 1
SMACS I N D I C A T O R  : 1

.E Q .  0  MEANS T R E A T  AS AN S S I N  PROBLEM

. N E .  0  MEANS T R E A T  AS A SMACS PROBLEM
F I X E D  B AS E A N A L Y S I S  I N D I C A T O R  : 0

EO.  0  MEANS NOT A F I X E D  BASE A N A L Y S I S
N E .  0  MEANS A F I X E D  BASE A N A L Y S I S
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t X P E R I M E N T A L  D E S I G N  FOR THE G O I L  P L U S  1 S T R U C T U R E ( S )  AND 3 0  EAR THQ UAKE PR OBLEMS

S T A R T I N G  S EE D  FOR RANDOM NUMBER G E N E R A T I O N  =  1 7 1 7 0 0 0 Q 0 0 0 7 2 6 7 4 6 4 2 5 B

I N P U T  C O E E F I C I E N T S  OF V A R I A T I O N  FOR 

S O I L  P R O P E R T I E S  — S T R U C TU R E NUMBER 1— ST R U C T U R E  NUMBER 2 — ST R U C TU R E  NUMBER 3

S T R U C TU R E NO 2 ST R U C T U R E  NO 3
FR E Q .  D A M P I N G  F R E Q .  D A M P I N G

;h e a r D A M P I N G FR E Q. D A M P I N G FRE
. 5 0 0 1 . 0 0 0 . 5 0 0 . 7 0 0

) PROB SO IE S T R U C TU R E NO 1
IMBER SHEAR DAMP 1NG F R E Q. D A M P I N G

1 1 . 7 5 6 0 1 . 0 0 2 5 1 . 0 2 8 8 1 . 0 3 4 1
2 . 7 1 0 6 . 5 8 9 1 . 7 1 9 0 . 6 6 9 8
3 1 . 2 5 2 7 1 . 9 7 1 2 1 . 4 6 4 6 1 . 6 1 5 6
4 1 . 4 1 6 4 . 3 2 8 2 . 9 5 9 1 . 6 2 0 3
5 1 . 6 8 7 4 . 7 5 5 3 . 8 6 8 5 1 . 8 2 9 8
6 . 5 3 1 0 2 . 1 8 5 8 . 6 0 1 9 . 7 7 9 5
7 1 . 0 2 7 6 . 5 2 8 9 . 6 9 3 9 1 . 2 6 2 5
8 1 . 5 4 5 6 1 . 7 7 1 9 . 5 1 1 3 1 . 5 0 9 6
9 . 9 1 3 9 . 4 1 7 6 1 . 9 0 8 2 1 . 2 2 4 3

10 1 . 3 9 3 3 . 8 8 8 4 1 . 2 6 9 4 . 9 2 6 7
11 . 8 5 4 5 3 . 3 9 2 9 1 . 2 0 6 1 . 2 2 1 0
12 . 7 5 6 3 1 . 3 7 1 1 1 . 0 8 7 2 . 5 2 6 9
13 1 . 1 7 7 0 2 . 3 2 2 8 1 . 5 3 0 9 1 . 4 0 8 6
14 . 6 9 1 1 . 6 9 8 7 . 8 3 9 5 . 4 9 3 5
15 . 6 0 6 1 1 . 5 4 3 7 . 9 2 2 5 1 . 3 7 0 8
16 1 . 8 9 5 1 2 . 8 9 8 6 1 . 3 6 6 3 2 . 0 3 9 5
17 . 9 3 1 5 1 . 5 9 1 0 1 . 8 2 4 7 . 8 5 6 3
1 8 . 4 1 0 3 1 . 1 9 5 1 1 . 1 5 3 6 2 . 3 4 8 2
19 . 8 2 3 2 . 8 2 4 8 . 3 1 9 7 . 8 1 8 8
2 0 1 . 2 9 9 2 . 3 6 4 0 . 5 8 3 4 . 6 9 6 2
21 1 . 1 6 6 3 . 2 7 2 8 . 7 7 9 7 2 . 6 0 7 5
22 . 5 7 1 8 1 . 2 6 1 7 1 . 2 9 9 1 . 9 6 0 9
2 3 1 1 0 3 2 . 1 5 3 7 1 . 5 9 0 1 1 . 9 1 1 1
2 4 . 6 5 0 6 . 6 0 6 8 . 4 5 8 7 1 . 1 5 0 2
2 5 . 4 7 5 2 . 6 7 0 1 2 . 1 6 9 8 . 3 8 8 2
2 6 8 0 4 8 . 9 3 6 2 9 6 7 2 . 3 5 6 8
2 7 2 1 3 6 3 4 . 0 6 5 6 . 7 8 7 1 1 . 0 7 8 7
2 8 . 9 7 2 8 5 , 8 3 1 9 1 . 0 5 2 9 . 7 5 0 4
2 9 2 . 5 3 3 4 . 4 8 3 0 3 . 6 9 6 4 3 . 5 8 8 9
3 0 1 . 0 7 9 6 1 . 1 0 7 1 . 6 4 2 9 . 5 6 6 6
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NUMBER O f  f O U N O A r i O N S  =  I 
NUMBER OF S U P E R S T R U C T U R E S  ON TOP =  1 
NUMBER OF DEGREES OF FREEDOM =  6 
I T D O F =  1 2  3  4  5  6

I M P ED AN C E T R A N S F O R M A T I O N  P A R A M E T E R S :  I F T I M P -  0
X F -  0 ,  , Y F =  0 .  , Z F =  0 .  , Q F =  0 ,
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MAOS M A T R I X  O f  F O U N D A T I O N  N U M B fR  t .  6  D . O . F ,

1 2 7 E + 0 7 0 .  0 0 . 3 9 5 E + 0 7 0
0 . 1 2 7 E + 0 7  0 - , 3 9 5 E + 0 7 0 - 5 1 0 E + 0 6
0 0 , I 2 7 E + 0 7 0 . 5 t O E + 0 6 0
0 - , 3 9 5 E + 0 7  0 1 7 6 E + 1 0 0 1 5 8 E + 0 7

5 9 5 E + 0 7 0 . 5 t O E + 0 6 0 . 1 7 5 E + 1 0 0
0 - , 5 1 0 E + 0 6  0 . 1 5 8 E + 0 7 0 3 4 8 E + 1 0
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D ATA FOR STR U C TU R E NUMBER I ,  F O U N D A T I O N  NUMBER 1

NUMBER OF MODES= 1 3 ,  NI.IMBER OF D . O . F  = 6
A C T I V E  DEGREES OF FREEDOM A R E :  1 2  3  4  5  6

C O O R D I N A T E  TR ANSFORM D ATA
I F T R A N = 0 ,  X =  0 .  , 0 .  , Z =  0 .  , Q =  0 .

ST R U C T U R A L  PAR A MET ER S FOR S T R U C TU R E NUMBER 1 WERE P R E C A L C U L A T E D ,  I F C A L ^ O

I D E N T I F I C A T I O N  OF P R E C A L C U L A T E D  ST R U C T U R A L  D A T A :

R ESPONSE SPECTRUM A N A L Y S I S  OF Z I O N  C O N T A I N M E N T  S T R U C TU R E G EN E R A T E D  0 1 / 2 0 / 8 2  1 4 : 2 7 : 5 0

MODE F N ( H Z ) WN D A M P I N G X - B E T A Y - B E T A Z - B E T A X X - B E T A Y Y - B E T A Z Z - B E T A
1 4 . 1 5 4 2 6 . 1 0 0 . 0 2 0 0 - . 8 0 7 E + 0 3 . 8 0 7 E + 0 3 . 2 7 5 E - 1 3 - . 1 3 4 E + 0 6 - . 1 3 4 E + 0 6 . 8 4 6 E - 1 4
2 4 . 1 5 4 2 6 , 1 0 0 . 0 2 0 0 . 8 0 7 E + 0 3 . 8 0 7 E + 0 3 . 4 2 5 E - 1 3 - . 1 3 4 E + 0 6 . 1 3 4 E + 0 6 - . 4 8 3 E - 1 0
3 8 . 5 4 7 5 3 . 7 0 0 . 0 2 0 0 - . 5 9 9 E - 0 9 . 5 9 9 E - 0 9 - . 2 2 1 E - 1 3 - . 9 9 4 E - 0 7 - . 9 9 2 E - 0 7 . 8 4 4 E + 0 5
4 1 1 . 9 2 1 7 4 . 9 0 0 . 0 2 0 0 . 5 3 1 E - 1 0 . 6 4 1 E - 1 0 . 1 1 9 E + 0 4 - . 1 0 2 E - 0 7 . 9 1 8 E - 0 8 - . 1 1  I E - 0 8
5 1 3 . 3 2 1 8 3 . 7 0 0 . 0 2 0 0 . 3 9 4 E + 0 3 . 3 9 4 E + 0 3 - . 4 2 7 E - 1 2 . 4 7 1 E + 0 4 - . 4 7 1 E + 0 4 . 1 2 6 E - 0 7
6 1 3 . 3 2 1 8 3 . 7 0 0 . 0 2 0 0 . 3 9 4 E + 0 3 - . 3 9 4 E + 0 3 . 4 9 8 E - 1 0 - . 4 7 1 E + 0 4 - . 4 7 1 E + 0 4 . 1 1 6 E - 0 8
7 1 9 . 2 5 8 1 2 1 . 0 0 0 . 0 2 0 0 - . 1 4 4 E - 0 7 . 1 4 9 E - 0 7 - . 3 0 5 E + 0 3 - . 2 1 7 E - 0 6 - . 2 2 2 E - 0 6 . 5 7 1 E - 0 6
8 2 2 . 6 0 0 1 4 2 . 0 0 0 . 0 2 0 0 - . 1 3 8 E + 0 3 - . 1 3 8 E + 0 3 - . 5 1 0 E - 1 1 . 1 3 7 E + 0 5 - . 1 3 7 E + 0 5 . 2 9 0 E - 1 0
9 2 2 . 6 0 0 1 4 2 . 0 0 0 . 0 2 0 0 - . 1 3 8 E + 0 3 . 1 3 8 E + 0 3 . 3 6 1 E - 0 9 - . 1 3 7 E + 0 5 - . 1 3 7 E + 0 5 . 1 4 9 E - 1 0

10 2 6 . 8 9 7 1 6 9 . 0 0 0 . 0 2 0 0 . 7 4 8 E - 1 0 . 7 0 2 E - 1 0 . 4 5 2 E - 1 4 . 6 5 7 E - 0 9 - . 5 9 9 E - 0 9 . 2 8 2 E + 0 5
11 3 0 . 7 1 7 1 9 3 . 0 0 0 . 0 2 0 0 . 1 8 0 E + 0 3 . 1 8 0 E + 0 3 . 7 4 9 E - 1 0 . 3 8 5 E + 0 4 - . 3 8 5 E + 0 4 . 5 8 3 E - 0 8
12 3 0 . 7 1 7 1 9 3 . 0 0 0 . 0 2 0 0 . 1 8 0 E + 0 3 - . 1 8 0 E + 0 3 . 7 2 5 E - 1 0 - . 3 8 5 E + 0 4 - . 3 8 5 E + 0 4 - . 9 2 7 E - 0 8
13 4 5 . 4 4 9 2 7 3 . 0 0 0 . 0 2 0 0 . 7 6 1 E + 0 2 - . 7 6 1 E + 0 2 - . 1 7 6 E - 0 9 . 9 6 4 E + 0 4 . 9 6 3 E + 0 4 - . 5 5 4 E - 0 9

E F F E C T I V E  MODAL MASSES AN D  H E I G H T S  
X , Y , Z - F R A C T I O N  OF S T A T I C  MASS 
X X . Y Y - E F F E C T I V E  H E I G H T  OF MODE 
Z Z - F R A C T I O N  OF T O R S I O N A L  I N E R T I A

MODE X -C O M P Y -C O M P Z - C O M P X X - C O M P Y Y - C O M P Z Z -C O M P

1 . 3 5 2 E + 0 0 . 3 5 2 E + 0 0 . 4 0 9 E - 3 3 . 9 8 5 E + 0 2 . 9 8 5 E + 0 2 . 8 1 1 E - 3 8
2 . 3 5 2 E + 0 0 . 3 5 2 E + 0 0 . 9 7 6 E - 3 3 . 9 8 5 E + 0 2 . 9 8 5 E + 0 2 . 2 6 5 E - 3 0
3 . 1 9 4 E - 2 4 . 1 9 4 E - 2 4 . 2 6 4 E - 3 3 . 7 3 1 E - 1 0 . 7 2 9 E - 1 0 . 8 0 8 E + 0 0
4 . 1 5 2 E - 2 6 . 2 2 2 E - 2 6 . 7 6 5 E + 0 0 . 7 5 0 E - 1 1 . 6 7 5 E - 1 1 . 1 4 0 E - 2 7
5 . 8 3 9 E - 0 1 . 8 3 9 E - 0 1 . 9 8 6 E - 3 1 . 3 4 5 E + 0 1 . 3 4 6 E + 0 1 . 1 8 0 E - 2 5
6 . 8 3 9 E - 0 1 . 8 3 9 E - 0 1 . 1 3 4 E - 2 6 . 3 4 6 E + 0 1 . 3 4 6 E + 0 1 . 1 5 3 E - 2 7
7 . 1 1 2 E - 2 1 . 1 2 0 E - 2 1 . 5 0 3 E - 0 1 . 1 6 0 E - 0 9 . 1 6 3 E - 0 9 . 3 7 0 E - 2 2
8 . 1 0 3 E - 0 1 . 1 0 3 E - 0 1 . 1 4 1 E - 2 8 . 1 0 1 E + 0 2 . 1 0 1 E + 0 2 . 9 5 4 E - 3 1
9 . 1 0 3 E - 0 1 . 1 0 3 E - 0 1 . 7 0 4 E - 2 5 . 1 0 1 E + 0 2 . 1 0 1 E + 0 2 . 2 5 2 E - 3 1

10 . 3 0 2 E - 2 6 . 2 6 6 E - 2 6 . 1 1 0 E - 3 4 . 4 8 3 E - 1 2 . 4 4 0 E - 1 2 . 9 0 2 E - 0 1
11 . 1 7 5 E - 0 1 . 1 7 5 E - 0 1 3 0 3 E - 2 6 . 2 8 3 E + 0 1 . 2 8 3 E + 0 1 . 3 8 5 E - 2 6
12 1 7 5 E - 0 1 . 1 7 5 E - 0 1 . 2 8 4 E - 2 6 . 2 8 3 E + 0 1 2 8 3 E + 0 1 . 9 7 4 E - 2 6
13 . 3 1 3 E - 0 2 . 3 1 3 E - 0 2 . 1 6 7 E - 2 5 . 7 0 9 E + 0 1 . 7 0 8 E + 0 1 3 4 8 E - 2 8

S T A T I C  B U I L D I N G  MASS M A T R I X  ABOUT THE F O U N D A T I O N

. 1 8 5 E + 0 7  0 .  0 .  0  . 2 1 5 E + 0 9  0 .
0  . 1 8 5 E + 0 7  0  -  2 1 5 E + 0 9  0 .  0
0  n  1 H 5 F O ) 7  0  (I 0
(I 2 15 1  t O ' l  (I ' . / ( I I  H I D  (I

2 15 1  t ( ) 9  I) (I I) W i l l  1 1 1 II
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0 .  0 .  0 .  0 .  0 .  . 8 8 2 E + 1 0

P R O C E S S I N G  OF S T R U C T U R A L  D AT A I S  CO MPLET E

T O T A L  T I M E  =  6 . 1 8 8 ,  C P U -  . 5 8 2 ,  I / O -  . 2 9 1 ,  S Y S  =  . 0 2 7
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C A L C U L A T I O N  OF F O U N D A T I O N  AND ST R U C T U R A L  RESPONSE B E G I N S

P A R A M ET ER S FOR R ESPONSE C A L C U L A T I O N :

FORM OF I N P U T  AN D  R ESPONSE M O T IO N S  ( E F T )  =  1
NUMBER OF F R E E F I E L D  P L A N E  WAVES TO BE U SED ( N C O M )  =  3
NUMBER OF WAVE FORMS IN  S C A T T E R I N G  M A T R I X  ( N C A S E )  =  9
WAVE NUMBER OF F I R S T  F R E E F I E L D  M O T IO N  ( N S T A R T )  =  1
IMP ED AN C E F U N C T I O N  E X T R A P O L A T I O N  ( I E X T R P )  =  0

NUMBER OF EAR T H Q UA KE PROBLEMS TO BE S O L V E D  ( N Q K S )  =  t
NUMBER OF ST R U C T U R A L  PRO PER T Y V A R I A T I O N S  ( N V S T R )  -  t
NUMBER OF S O I L  PRO PER T Y V A R I A T I O N S  ( N V I M P )  =  1
FORMAT I N  W H I C H  I N P U T  M O T IO N S  W I L L  BE R EAD ( I F M T )  =  ( t 0 A 8 , / , ( 8 F 1 0 . 5 ) )

I N P U T  E X C I T A T I O N  C O N S I S T S  OF 3  COMPONENTS OF F R E E F I E L D  M O T IO N
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E AR TH Q UAKE P R O BL EM NUMBER I
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IMPED AN C E AND S C A T T E R I N G  M A T R I X  SET  I

IMPED AN C E F U N C T I O N S  W I L L  BE M O D I F I E D  FOR V A R I A T I O N S  I N  S O I L  P R O P E R T I E S  L I S T E D  BELOW:

R EF ER EN C E SHEAR MODULUS W I L L  BE M U L T I P L I E D  BY 1 . 7 5 6 0 1
R EF ER EN C E D A M P I N G  R A T I O  W I L L  BE M U L T I P L I E D  BY 1 - . 0 0 2 4 7

ST R U C T U R A L  PR O PER T Y S E T  1

THE F R E Q U E N C I E S  FOR S T R U C TU R E 1 H AVE BEEN M U L T I P L I E D  BY THE F O L L O W I N G  F A C T O R S :

1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2
1 . 0 2 8 8 2  1 . 0 2 8 8 2  1 . 0 2 8 8 2

THE D A M P I N G  R A T I O S  FOR ST R U C TU R E  1 H AVE BEEN M U L T I P L I E D  BY THE F O L L O W I N G  F A C T O R S :

1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7
1 . 0 3 4 0 7  1 . 0 3 4 0 7  1 . 0 3 4 0 7

PAR A MET ER S FOR R E A L  T I M E  A N A L Y S I S :

T I M E  S T E P  S I Z E  ( D T )  =  . 1 0 0 E - 0 1
S C A L E  FAC TO R  FOR T I M E  H I S T O R I E S  ( S C A L E )  =  . 7 3 3 E + 0 1
NUMBER OF D AT A P O I N T S  I N  EACH T I M E  H I S T O R Y  ( N P O I N T ) =  2 0 4 8
NUMBER OF P O I N T S  IN  FA S T  F O U R I E R  TRANSFORMS ( N F F T )  =  2 0 4 8
M I N I M U M  FREQUENCY ( H Z )  I N  F O U R I E R  A N A L Y S I S  ( F M I N )  =  . 1 0 0 E - 0 1
M A X I M U M  FREQUENCY ( H Z )  I N  F O U R I E R  A N A L Y S I S  ( F M A X )  =  . 3 3 0 E + 0 2

I D E N T I F I C A T I O N  OF I N P U T  M O T IO N  FOR EAR TH Q UAKE PRO BLEM 1

C 0 R R = 1 .  N 0 =  1 COMP= 1 S H A P E =  2  G = . 1 8 1  R =  2 0  M = 4 . 9 6  G E N E R A T E D  0 9 : 2 7 : 1 9  1 2 / 1 1 / 8 0
M A X I M U M  V A L U E  OF S C A L E D  I N P U T  M O T IO N  =  . 1 3 3 E + 0 1  O C C U R R IN G  A T  8 . 8 6

C 0 R R = 1 .  N 0 =  1 COMP= 2 S H A P E =  2  G:= . 3 2 3  R= 2 0  M= 4 . 9 6  G EN E R A T E D  0 9 : 3 1 : 0 3  1 2 / 1 1 / 8 0
M A X I M U M  V A L U E  OF S C A L E D  I N P U T  M O T IO N  -  . 2 3 7 E + 0 1  O C C U R R IN G  A T  9 . 2 2

C 0 R R = 1 .  N 0 =  1 COMP= 3 S H A P E ^  2  G =  . 0 7 5  R= 2 0  M =  4  9 6  G EN E R A T E D  0 9 : 3 3 : 0 6  1 2 / 1 1 / 8 0
M A X IM U M  V A L U E  OF S C A L E D  I N P U T  M O T IO N  =  . 5 4 6 E + 0 0  O C C U R R IN G  A T  5 . 2 8

I N P U T  M O T IO N S  H AVE BEEN W R I T T E N  TO D AT A F I L E

P R O C E S S IN G  OE I N P U T  M O T IO N S  I S  CO MPLET E

TO TAL T I M E  =  6  7 8 4 ,  CPU =  . 9 8 6 ,  I / O  =  6 4 5 ,  SYS =  0 3 2
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I D E N T I F I C A T I O N  OF I M P ED AN C E F U N C T I O N  D A T A :

C L A F  RUN 6 ;  RERUN PROB 2 W /  C L  =  7 8 . 5  &  R E F I N E D  CRN FNS TO 3 6  HZ G E N E R A T E D  0 1 / 2 8 / 8 2  1 5 : 3 3 : 3 3

M I N I M U M  FRE QU E NC Y OF IMP ED AN C E T A B L E S  =  0 . 0 0 0 0
M A X I M U M  FREQUENCY OF IM P E D A N C E  T A B L E S  =  4 7 . 6 8 9 1

PROGRAM W I L L READ I M P ED AN C ES FOR A 0 =  0
PROGRAM W I L L READ IM P E D A N C E S FOR A 0 = . 4 0 0 E - 0 1
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 9 0 0 E - 0 1
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 1 8 0 E + 0 0
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 2 7 0 E + 0 0
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 3 5 0 E + 0 0
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = 5 3 0 E + 0 0
PROGRAM W I L L READ IM P E D A N C E S FOR A 0 = 7 1 0 E + 0 0
PROGRAM W I L L R EAD IM P E D A N C E S FOR A 0 = . 8 9 0 E + 0 0
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 1 0 6 E + 0 1
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 1 2 4 E + 0 1
PROGRAM W I L L R EAD IMP E D A N C E S FOR A 0 = . I 4 2 E + 0 1
PROGRAM W I L L R EAD IMP E D A N C E S FOR A 0 = . 1 6 0 E + 0 1
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 1 7 7 E + 0 1
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 1 9 5 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 2 1 3 E + 0 1
PROGRAM W I L L READ IM P E D A N C E S FOR A 0 = . 2 4 8 E + 0 1
PROGRAM W I L L READ IM P E D A N C E S FOR A 0 = . 2 8 4 E + 0 1
PROGRAM W I L L READ IM P E D A N C E S FOR A 0 = . 3 1 9 E + 0 1
PROGRAM W I L L READ IM P E D A N C E S FOR A 0 = . 3 5 5 E + 0 1
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 4 2 6 E + 0 1
PROGRAM W I L L READ IM P E D A N C E S FOR A 0 = 4 9 7 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 5 6 8 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 6 3 9 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 7 1 0 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 7 8 1 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 8 5 2 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 9 5 8 E + 0 1

R ESPONSE C O M P U T A T I O N  F R E O U E N C Y - B Y - F R E Q U E N C Y  I S  C O M PL ET E

T O T A L  T I M E  =  1 2 . 8 3 5 .  CPU =  5 . 9 1 9 ,  1 / 0 =  3 . 0 4 1 ,  SYS  =  . 0 4 5

R ESP ON S ES W I L L  BE P R O C ESS ED  P R O B L E M - B Y - P R O B L E M  I N  1 0  B L O C K S  OF 21 R ESPONSE COMPONENTS EACH
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R ESPONSE NO 4 : F O U N D A T I O N . X - T R A N S L A T I O N A B S O L U T E A C C E L E R A T I O N M A X I M U M =  -  I 0 8 I E + 0 I AT 3 . 1 5 0
R ESPONSE NO 5 : FO U N D A T I O N , Y - T R A N S L A T I O N A B S O L U T E A C C E L E R A T I O N M A X IM U M -  . 2 2 6 8 E + 0 1 AT 9 . 2 3 0
R ESPONSE NO 6 : F O U N D A T I O N , Z - T R A N S L A T I O N A B S O L U T E A C C E L E R A T I O N M A X IM U M =  -  5 5 8 1 E + 0 0 AT 5 2 9 0
R ESPONSE NO 7 : F O U N D A T I O N , X X - R O T A T I O N A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 1 5 0 9 E - 0 1 AT 7 . 8 2 0
R ESPONSE NO 8 : F O U N D A T I O N , Y Y - R O T A T I O N A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 7 1 9 8 E - 0 2 AT 9 . 7 1 0
R ESPONSE NO 9 : F O U N D A T I O N , Z Z - R O T A T I O N A B S O L U T E A C C E L E R A T I O N M A X IM U M =  -  8 9 4 8 E - 0 4 AT 9 . 4 5 0
R ESPONSE NO 1 0 : STRU C TU R E , BASE SH EA R  FORCE X - D I R , FORCE M A X IM U M =  - . 4 1 6 0 E + 0 7 AT 3 . 4 6 0
R ESPONSE NO n  : STR U C TU R E , BASE SH EA R  FORCE Y - D I R , FORCE M A X IM U M -  . 8 1 5 3 E + 0 7 AT 8 . 1 1 0
R ESPONSE NO 1 2 : STR U C TU R E , V E R T I C A L FORCE Z - D I R , FORCE M A X IM U M :  -  1 4 3 9 E + 0 7 AT 5 . 2 9 0
R ESPONSE NO 1 3 : S T R U C TU R E , 0 .  T MOMENT X X - A X I S , FORCE M A X IM U M =  - . 1 2 6 7 E + 1 0 AT 8 . 1 0 0
R ESPONSE NO 1 4 : S T R U C TU R E , 0 .  T MOMENT Y Y - A X I S , FORCE M A X IM U M =  - . 6 1 6 3 E + 0 9 AT 9 . 6 8 0
R ESPONSE NO 1 5 : S T R U C TU R E , T O R S I O N A L  MOMENT Z Z - A X I S , FORCE M A X IM U M =  - . 1 1 5 0 E + 0 7 AT 9 . 2 9 0
R ESPONSE NO 1 6 : S T R U C TU R E , NODE 8 X ) ,  F I X E D  B A S E , A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - 1 0 8 1 E + 0 1 AT 3 . 1 5 0
R ESPONSE NO 1 7 : S T R U C TU R E , NODE 8 Y ) .  F XED B A S E , A B S O L U T E A C C E L E R A T I O N M A X IM U M =  . 2 2 6 7 E + G 1 AT 9 . 2 3 0
R ESPONSE NO 1 8 : S T R U C TU R E , NODE 8 Z ) ,  F I XED  B A S E , A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 5 5 7 9 E + 0 0 AT 5 . 2 9 0
R ESPONSE NO 1 9 : S T R U C TU R E , NODE 8 X X ) ,  F I XED  B A S E , A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 1 5 0 9 E - 0 1 AT 7 . 8 2 0
R ESPONSE NO 2 0 : S T R U C TU R E , NODE 8 Y Y ) ,  F I XED  B A S E , A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 7 1 9 8 E - 0 2 AT 9 . 7 1 0
R ESPONSE NO 2 1 : S T R U C TU R E , NODE 8 Z Z ) ,  F I XED  B A S E , A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 8 9 4 8 E - 0 4 AT 9 . 4 5 0
R ESPONSE NO 2 2 : STR U C TU R E , NODE 9 X) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 1 0 8 4 E + 0 1 AT 3 . 1 5 0
R ESPONSE NO 2 3 : S T R U C TU R E , NODE 9 Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  . 2 2 7 0 E + 0 1 AT 9 . 2 3 0
R ESPONSE NO 2 4 : STR U C TU R E , NODE 9 Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M -  - . 5 5 8 8 E + 0 0 AT 5 . 2 9 0
R ESPONSE NO 2 5 : STR U C TU R E , NODE 9 X X ) A B S O L U T E A C C E L E R A T I O N M A XIM U M -  - . 1 5 I 7 E - 0 1 AT 7 . 8 2 0
RESPONSE NO 2 6 : STR U C TU R E , NODE 9 Y Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 7 2 3 8 E - 0 2 AT 9 . 7 1 0
RESPONSE NO 2 7 : S T R U C TU R E , NODE 9 Z Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 8 9 6 2 E - 0 4 AT 9 . 4 5 0
RESPONSE NO 2 8 : STR U C TU R E , NODE 1 0 X ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 1 1 3 7 E + 0 1 AT 3 . 1 5 0
RESPONSE NO 2 9 : STR U C TU R E , NODE 10 Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  . 2 3 2 6 E + C 1 AT 9 . 2 3 0
R ESPONSE NO 3 0 : STR U C TU R E , NODE 1 0 Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 5 7 2 2 E + 0 0 AT 5 . 2 9 0
RESPONSE NO 3 1 : S T R U C TU R E , NODE 10 X X ) A B S O L U T E A C C E L E R A T I O N M A X I M U M =  - . 1 6 2 7 E - 0 I AT 7 . 8 2 0
RESPONSE NO 3 2 ; STRU C TU R E , NODE 10 Y Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 7 8 4 5 E - 0 2 AT 9 . 7 1 0
RESPONSE NO 3 3 : STRU C TU R E , NODE 10 Z Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 9 1 7 4 E - 0 4 AT 9 . 4 5 0
RESPONSE NO 3 4 : STRU C TU R E , NODE 11 X) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 1 2 5 5 E + 0 1 AT 3 . 1 5 0
RESPONSE NO 3 5 : STRU C TU R E , NODE 11 Y) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  . 2 4 6 1 E + D 1 AT 9 . 2 3 0
RESPONSE NO 3 6 : STRU C TU R E , NODE 11 Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 6 Q 3 7 E + 0 0 AT 5 . 2 9 0
R ESPONSE NO 3 7 : STRU C TU R E , NODE 11 X X ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 1 8 7 6 E - 0 1 AT 7 . 8 2 0
RESPONSE NO 3 8 : STRU C TU R E , NODE 11 Y Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - 9 2 9 8 E - 0 2 AT 9 . 7 1 0
RESPONSE NO 3 9 : STRU C TU R E , NODE 11 Z Z ) AB S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 9 8 1 1 E - 0 4 AT 9 . 4 4 0
R ESPONSE NO 4 0 : STRU C TU R E , NODE 12 X) AB S O L U T E A C C E L E R A T I O N M A X IM U M =  - 1 3 7 1 E + Q 1 AT 3 . 1 6 0

RESPONSE NO 4 1 : STRU C TU R E , NODE 12 Y) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  . 2 5 7 2 E + 0 1 AT 9 . 2 3 0
R ESPONSE NO 4 2 : ST R U C TU R E , NODE 12 Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M - . 6 3 2 8 E + 0 0 AT 5 . 2 9 0
RESPONSE NO 4 3 : ST R U C TU R E , NODE 12 X X ) A B S O L U T E A C C E L E R A T I O N M A XIM U M =  . 2 1 0 8 E - 0 1 AT 7 . 9 6 0
R ESPONSE NO 4 4 : STRU C TU R E , NODE 12 Y Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M -  - . 1 0 8 7 E - 0 1 AT 9 . 7 0 0

R ESPONSE NO 4 5 : S T R U C TU R E , NODE 12 Z Z ) AB S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 1 G 7 1 E - 0 3 AT 9 . 4 4 0

R ESPONSE NO 4 6 : STRUCTURE , NODE 13 X ) AB S O L U T E A C C E L E R A T I O N M A X IM U M = I 5 4 5 E + 0 1 AT 3 . 1 6 0
R ESPONSE NO 4 7 : S T R U C TU R E , NODE 1 3 Y) AB S O L U T E A C C E L E R A T I O N M A X IM U M =  . 2 6 6 9 E + 0 1 AT 9 . 2 3 0
R ESPONSE NO 4 8 : STRU C TU R E , NODE 1 3 Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  - . 6 6 3 6 E + Q 0 AT 5 , 2 9 0

R ESPONSE NO 4 9 : S T R U C TU R E , NODE 1 3 X X ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  . 2 3 9 6 E - D 1 AT 7 . 9 6 0

R ESPONSE NO 5 0 : STRU C TU R E , NODE 1 3 Y Y ) AB S O L U T E A C C E L E R A T I O N M A X IM U M -  - . 1 2 7 7 E - 0 I AT 9 . 7 0 0

RESPONSE NO 5 1 : STRU C TU R E , NODE 13 Z Z ) A B S O L U T E A C C E L E R A T I O N M A X I M U M =  - 1 1 5 7 E - 0 3 AT 9 . 2 9 0

RESPONSE NO 5 2 : STR U C TU R E , NODE 14 X ) A B S O L U T E A C C E L E R A T I O N M A X IM U M 1 8 3 8 E + G 1 AT 3 . 6 4 0

RESPONSE NO 5 3 : STR U C TU R E , NODE 14 Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  3 1 5 4 E + G 1 AT 8 . 1 1 0

RESPONSE NO 5 4 : STR U C TU R E , NODE 14 Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M -  - . 7 1 2 0 E + 0 0 AT 5 . 2 9 0

RESPONSE NO 5 5 : STR U C TU R E , NODE 14 X X ) AB S O L U T E A C C E L E R A T I O N MA XIM U M =  - 2 8 1 4 E - 0 I AT 7 . 8 1 0

RESPONSE NO 5 6 : S T R U C TU R E , NODE 14 YY) AB S O L U T E A C C E L E R A T I O N MA XIM U M =  - 1 5 8 1 E - 0 1 AT 9 , 7 0 0

RESPONSE NO 5 7 : STRUCTURE , NODE 14 Z Z ) AB S O L U T E A C C E L E R A T I O N MA XIM U M -  - 1 3 0 6 E - 0 3 AT 9 . 2 9 0

RESPONSE NO 5 8 : STR U C TU R E , NODE 15 X ) A B S O L U T E A C C E L E R A T I O N M A X IM U M ^  -  , I ! 2 E + 0 I Al ,3 460

RESPONSE NO 5 9 : S I R U C I U R E , NODE 15 Y ) A B S O L U I F A C C F L F R A I I O N M A X IM U M y 8 4 T ( O I Al K n i l

RESPONSE NO 6 0 : STR U C TU R E , NODE 15 Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M = - 7 5 12 EK) ! ) AT 5 / ' I I I

RESPONSE NO 61 : STR U C TU R E , NODE 15 X X ) A B S O L U T E A C C E L E R A T I O N M A X IM U M -  3 1 3 2 E - 0 1 AT 7 81 0

RESPONSE NO 6 2 : STR U C TU R E , NODE 15 Y Y ) A B S O L U T E A C C E L E R A T I O N M A X IM U M =  -  1 8 3 5 E - 0 1 AT 9 701)

RESPONSE NO 6 3 : STR U C TU R E . NODE 15 Z Z ) A B S O L U T E A C C E L E R A T I O N M A X IM U M :  -  1 . 3 9 2 E - 0 3 Al 9 ,91)

RFSPON'  r NO 64 ST R IK  I I IRT NODI 16 X ) ARUOI I ITF Al 111 FRAI  ION. MAXIMUM / T K 4 I O O I Al L 41,|i
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NO f)b S T R U C rU R E , NODE 16 Y ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  . 4 3 8 7 E + 0 I AT 8 . 1 1 0
R ESPONSE NO 6 6 STRU C TU R E . NODE 16 I ) , A B S O L U T E A C C E L E R A T I O N . M A X IM U M =  - . 7 8 7 3 E + 0 0 AT 5 . 2 9 0
R ESPONSE NO 5 7 S T R U C TU R E , NODE 16 X X ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 3 4 0 5 E - 0 1 AT 7 . 8 1 0
RESPONSE NO 6 8 STRU C TU R E , NODE 16 Y Y ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - 2 0 6 9 E - 0 1 AT 9 . 7 0 0
R ESPONSE NO 6 9 STRU C TU R E , NODE 16 Z Z ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M = - I 4 4 I E - 0 3 AT 9 . 2 9 0
RESPONSE NO 7 0 S T R U C TU R E , NODE 17 X ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M ^  - 2 5 9 3 E + 0 1 AT 3 . 4 6 0
RESPONSE NO 71 S T R U C TU R E , NODE 17 Y ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M = 4 9 9 1 E + O I AT 8 . 1 0 0
R ESPONSE NO 72 S T R U C TU R E , NODE 17 Z ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M = -  8 1 9 3 E + 0 0 AT 5 . 2 9 0
RESPONSE NO 7 3 S T R U C TU R E , NODE 1 7 X X ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 3 6 3 4 E - 0 1 AT 7 , 8 1 0
R ESPONSE NO 7 4 S T R U C TU R E , NODE 17 Y Y ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 2 2 7 3 E - 0 1 AT 9 . 7 0 0
R ESPONSE NO 7 5 S T R U C TU R E , NODE 1 7 Z Z ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M - . I 4 5 5 E - 0 3 AT 9 . 2 9 0
R ESP ON S E NO 7 6 ST R U C TU R E , NODE 1 8 X ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 2 7 5 9 E + 0 1 AT 3 . 4 6 0
R ESPONSE NO 7 7 S T R U C TU R E , NODE 1 8 Y ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  . 5 6 0 5 E + 0 1 A T 8 . 1 0 0
R ESPONSE NO 7 8 S T R U C TU R E , NODE 1 8 z ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - 8 4 6 7 E + 0 0 AT 5 . 2 9 0
R ESPONSE NO 7 9 S T R U C TU R E , NODE 18 X X ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 3 8 1 4 E - 0 I AT 7 . 8 1 0
R ESPONSE NO 8 0 S T R U C TU R E , NODE 1 8 Y Y ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 2 4 3 7 E - 0 1 AT 9 . 7 0 0
RESP ON S E NO 81 S T R U C TU R E , NODE 1 8 Z Z ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  1 5 0 9 E - 0 3 AT 9 . 3 7 0
R ESPONSE NO 8 2 S T R U C TU R E , NODE 19 X) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 3 0 8 8 E + 0 1 AT 9 . 6 8 0
RESP ON S E NO 8 3 S T R U C TU R E , NODE 19 Y ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  . 6 1 7 8 E + 0 1 AT 8 . 1 0 0
R ESPONSE NO 8 4 S T R U C TU R E , NODE 19 Z ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 8 6 9 5 E + 0 0 AT 5 . 2 9 0
RESP ON S E NO 8 5 S T R U C TU R E , NODE 19 X X ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 3 9 4 8 E - 0 1 A T 7 . 8 1 0
R ESPONSE NO 8 6 S T R U C TU R E , NODE 1 9 Y Y ) . A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 2 5 5 5 E - 0 1 AT 9 . 7 0 0
RESP ON S E NO 8 7 S T R U C TU R E , NODE 19 Z Z ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  . 1 5 9 6 E - 0 3 A T 9 . 3 7 0
R ESPONSE NO 8 8 S T R U C TU R E , NODE 2 0 X ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - 3 4 4 8 E + 0 1 AT 9 . 6 9 0
RESP ON S E NO 8 9 ST R U C TU R E , NODE 2 0 Y ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  . 6 5 4 6 E + 0 1 A T 7 . 8 2 0
R ESPONSE NO 9 0 ST R U C TU R E , NODE 2 0 z ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 8 7 4 8 E + 0 0 AT 5 . 2 9 0
RESP ON S E NO 91 ST R U C TU R E , NODE 2 0 X X ) , A B S O L U T E A C C E L E R A T I O N , M A X I M U M -  - . 3 9 8 0 E - 0 1 AT 7 . 8 1 0
RESP ON S E NO 9 2 ST R U C TU R E , NODE 2 0 Y Y ) , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 2 5 8 1 E - 0 1 AT 9 . 7 0 0
R ESPONSE NO 9 3 ST R U C TU R E , NODE 2 0 Z Z ) . A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  . 1 6 1 4 E - 0 3 AT 9 . 3 7 0
RESP ON S E NO 9 4 ST R U C TU R E , NODE 21 X )  , TOP , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 4 0 1 5 E + 0 1 AT 9 . 6 9 0
R ESPONSE NO 9 5 ST R U C TU R E , NODE 21 Y )  , TOP , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 7 4 2 3 E + 0 1 AT 7 . 9 6 0
R ESPONSE NO 9 6 S T R U C TU R E , NODE 21 Z )  , TOP , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 1 0 9 9 E + 0 1 AT 5 . 4 1 0
R ESPONSE NO 9 7 ST R U C TU R E , NODE 21 X X )  , TOP , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  - . 4 0 1 5 E - 0 1 AT 7 . 8 1 0
RESP ON S E NO 9 8 S T R U C TU R E , NODE 21 Y Y )  , TOP , A B S O L U T E A C C E L E R A T I O N , M A X IM U M =  - . 2 6 1 2 E - 0 1 AT 9 . 7 0 0
RESP ON S E NO 9 9 ST R U C TU R E , NODE 21 Z Z )  , TOP , A B S O L U T E A C C E L E R A T I O N , M A X I M U M =  . 1 6 3 3 E - 0 3 AT 9 . 3 7 0
R ESPONSE N O 1 0 0 S T R U C TU R E , ELMT 1 ( 1 ) FORCE OR S T R E S S , M A X IM U M =  - . 1 I 7 2 E + 0 7 AT 5 . 2 9 0
R ESPONSE N 0 1 0 1 S T R U C TU R E , ELMT 1 ( 2 ) FORCE OR S T R E S S , M A X IM U M =  . 7 6 0 6 E + 0 7 AT 8 . 1 1 0
R ESPONSE N 0 1 0 2 S T R U C TU R E , ELMT 1 ( 3 ) FORCE OR S T R E S S , M A X I M U M =  . 3 8 2 9 E + 0 7 AT 3 , 4 6 0
R ESPONSE N 0 1 0 3 S T R U C TU R E , ELMT 1 ( 4 ) FORCE OR S T R E S S , M A X IM U M =  - . 1 0 2 3 E + 0 7 AT 9 . 2 9 0
R ESPONSE N 0 1 0 4 ST R U C TU R E , ELMT 1 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  - . 5 7 4 5 E + 0 9 AT 9 . 6 8 0
RESP ON S E N 0 1 0 5 S T R U C TU R E , ELMT 1 ( 6 ) FORCE OR S T R E S S , M A X IM U M =  . I 1 8 2 E + 1 0 AT 8 . 1 0 0
R ESPONSE N 0 1 0 6 S T R U C TU R E , ELMT 2 ( I ) FORCE OR S T R E S S , M A X I M U M =  - . 1 1 6 8 E + 0 7 AT 5 . 2 9 0
R ESPONSE N 0 1 0 7 S T R U C TU R E , ELMT 2 ( 2 ) FORCE OR S T R E S S , M A X IM U M =  . 7 5 7 6 E + 0 7 AT 8 . 1 1 0
R ESPONSE N 0 1 0 8 S T R U C TU R E , ELMT 2 ( 3 ) FORCE OR S T R E S S , M A X I M U M =  . 3 8 0 9 E + 0 7 AT 3 . 4 6 0
RESPONSE N 0 1 0 9 ST R U C TU R E , ELMT 2 ( 4 ) FORCE OR S T R E S S , M A X I M U M =  - . 1 0 1 6 E + 0 7 AT 9 . 2 9 0
RESPONSE N O ! 10 STRU C TU R E , ELMT 2 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  - . 5 4 9 3 E + C 9 AT 9 . 6 8 0
RESPONSE N 0 1 1 1 ST R U C TU R E , ELMT 2 ( 6 ) FORCE OR S T R E S S , M A X I M U M =  . 1 1 2 5 E + 1 0 AT 8 . 1 0 0
RESPONSE N 0 1 1 2 ST R U C T U R E , ELMT 3 ( 1 ) FORCE OR S T R E S S , M A X IM U M =  - . 1 I 5 5 E + 0 7 AT 5 . 2 9 0
RESPONSE N 0 1 1 3 ST R U C TU R E , ELMT 3 ( 2 ) FORCE OR S T R E S S , M A X I M U M =  . 7 4 6 4 E + 0 7 AT 8 . 1 1 0
R ESPONSE N 0 1 1 4 S T R U C TU R E , ELMT 3 ( 3 ) FORCE OR S T R E S S , M A X I M U M =  . 3 7 3 9 E + Q 7 AT 3 . 4 6 0
RESPONSE N 0 1 1 5 ST R U C TU R E , ELMT 3 ( 4 ) FORCE OR S T R E S S , M A X I M U M =  - . 9 9 4 2 E + 0 6 AT 9 . 2 9 0
RESP ON S E N 0 1 1 6 S T R U C TU R E , ELMT 3 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  - . 5 0 2 5 E + 0 9 AT 9 . 6 9 0
R ESPONSE N 0 1 1 7 S T R U C TU R E , ELMT 3 ( 6 ) FORCE OR S T R E S S , M A X I M U M =  1 0 1 9 E + 1 0 AT 8 . 1 0 0
R ESPONSE N 0 1 1 8 S T R U C TU R E , ELMT 4 ( 1 ) FORCE OR S T R E S S , M A X I M U M =  - . 1 I 3 2 E + 0 7 AT 5 . 2 9 0
RESPONSE N 0 1 1 9 S T R U C TU R E , ELMT 4 ( 2 ) FORCE OR S T R E S S , M A X IM U M =  . 7 2 8 6 E + 0 7 AT 8 . 1 1 0
RESPONSE N 0 1 2 0 S T R U C TU R E , ELMT 4 ( 3 ) FORCE OR S T R E S S , M A X I M U M =  . 3 6 2 9 E + 0 7 AT 3 . 4 6 0
RESP ON S E N 0 1 2 1 S T R U C TU R E , ELMT 4 ( 4 ) FORCE OR S T R E S S , M A X IM U M :  -  9 5 8 4 E + 0 6 AT 9 . 2 9 0
RESP ON S E N 0 1 2 2 ST R U C TU R E , ELMT 4 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  - . 4 6 I 9 E + C 9 AT 9 . 6 9 0
R ESPONSE N 0 1 2 3 ST R U C TU R E , E L M T . 4 ( 6 ) FORCE OR S T R E S S , M A X IM U M :  9 1 9 9 E + 0 9 AT 8 . 1 0 0
R ESPONSE N 0 1 2 4 ST R U C TU R E , E L M T . 5 ( 1 ) FORCE OR S T R E S S , M A X I M U M =  - . I 0 9 0 E + 0 7 AT 5 . 2 9 0
R ESPONSE N 0 1 2 5 ST R U C TU R E , ELMT 5 ( 2 ) FORCE OR S T R E S S , M A X IM U M =  6 9 6 8 E + 0 7 AT 8 . 1 1 0
R ESPONSE N 0 1 2 6 ST R U C TU R E , E L M T . 5 ( 3 ) FORCE OR S T R E S S , M A X I M U M =  3 4 3 4 E + 0 7 AT 3 . 4 6 0
RESP ON S E N 0 1 2 7 ST R U C TU R E , ELMT 5 ( 4 ) FORCE OR S T R E S S , M A X I M U M -  . 8 9 4 6 E + 0 6 AT 9 . 3 7 0
R ESPONSE N 0 1 2 8 ST R U C TU R E , E L M T , 5 ( 5 ) FORCE OR S T R E S S , M A X IM U M =  -  4 I 7 5 E + 0 9 AT 9 6 9 0
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RESPONSE N 0 1 2 9 : STRUCTURE , E L M T .  5 (6) FORCE OR S T R ESS M A X IM U M =  . 8 1 4 7 E + 0 9 AT t  1 0 0
RESPONSE N 0 1 3 0 : STRU C TU R E , E L M T ,  6 0 ) FORCE OR S T R ESS MA XIM U M =  - . I 0 I 7 E + 0 7 AT 5 2 9 0
RESPONSE N 0 1 3 1 : STRU C TU R E , E L M T .  6 ( 2 ) FORCE OR S T R ESS M A X IM U M =  . 6 5 0 3 E + 0 7 AT 8 t o o
RESPONSE N 0 1 3 2 : STRU C TU R E , E L M T .  6 (3) FORCE OR S T R ESS M A X IM U M -  . 3 U 2 E + 0 7 AT 3 . 4 7 0
RESPONSE N O U S : STR U C TU R E , E L M T .  6 (4) FORCE OR S T R ESS M A X IM U M -  . 8 0 6 4 E + 0 6 AT 9 . 3 7 0
RESPONSE N 0 1 3 4 : S T R U C TU R E , E L M T .  6 (5) FORCE OR S T R E S S M A X IM U M =  - . 3 4 3 5 E + 0 9 AT 9 . 6 9 0
RESPONSE N 0 1 3 5 : S T R U C TU R E , E L M T .  6 (6) FORCE OR S T R E S S M A X IM U M -  - . 6 5 9 7 E + 0 9 AT 7 . 9 6 0
RESPONSE N 0 1 3 6 : S T R U C TU R E , E L M T .  7 ( 1 ) FORCE OR S T R E S S M A X IM U M =  - . 9 3 2 0 E + 0 6 AT 5 . 2 9 0
RESP ON S E N 0 I 3 7 : STR U C TU R E , E L M T .  7 (2) FORCE OR S T R E S S M A X IM U M =  . 5 9 9 2 E + 0 7 AT 8.100
RESPONSE N O U S : ST R U C TU R E , E L M T .  7 U ) FORCE OR S T R E S S M A X IM U M =  . 2 9 4 7 E + 0 7 AT 9 . 6 8 0
RESPONSE N 0 U 9 : STR U C TU R E , E L M T .  7 ( 4 ) FORCE OR S T R E S S M A X IM U M =  . 7 U 4 E + 0 6 AT 9 . 3 7 0
R ESPONSE N 0 1 4 0 : ST R U C TU R E , E L M T .  7 (5) FORCE OR S T R E S S M A X IM U M =  - . 2 7 9 3 E + 0 9 AT 9 . 6 9 0
R ESPONSE N 0 1 4 1 : ST R U C TU R E , E L M T .  7 (6) FORCE OR S T R E S S M A X IM U M =  - . 5 3 0 0 E + 0 9 AT 7 . 9 6 0
RESP ON S E NO 14 2 : ST R U C TU R E , E L M T .  8 0 ) FORCE OR S T R E S S M A X I M U M =  - . 8 3 1 I E + 0 6 A T 5 . 2 9 0
RESPONSE N Q U 3 : S T R U C TU R E , E L M T .  8 (2) FORCE OR S T R E S S M A X IM U M =  . 5 4 0 0 E + 0 7 AT 8.100
R ESPONSE N 0 1 4 4 : S T R U C TU R E , E L M T .  8 ( 3 ) FORCE OR S T R E S S M A X IM U M =  2 6 8 8 E + 0 7 AT 9 . 6 8 0
R ESPONSE N O U S : S T R U C TU R E , E L M T .  8 (4) FORCE OR S T R E S S M A X IM U M =  . 6 0 5 7 E + 0 6 AT 9 . 3 7 0
RESPONSE N 0 1 4 6 : S T R U C TU R E , E L M T .  8 (5) FORCE OR S T R E S S M A XIM U M =  - . 2 1 5 6 E + 0 9 AT 9 . 6 9 0
RESPONSE N 0 U 7 : S T R U C TU R E , E L M T .  8 ( 6 ) FORCE OR S T R E S S M A XIM U M =  - . 4 0 4 2 E + 0 9 AT 7 . 9 6 0
RESPONSE N 0 1 4 8 : S T R U C TU R E , E L M T .  9 (1) FORCE OR S T R E S S M A X IM U M =  - . 7 U 6 E + 0 6 AT 5 . 2 9 0
RESPONSE N 0 1 4 9 : STRU C TU R E , E L M T .  9 ( 2 ) FORCE OR S T R ESS M A X IM U M -  . 4 7 1 4 E + 0 7 AT 8.100
RESPONSE N 0 1 5 0 : STRU C TU R E , E L M T .  9 b ) FORCE OR S T R E S S M A X IM U M =  . 2 4 0 8 E + 0 7 AT 9 . 6 9 0
RESP ON S E N 0 ) 5 1 : S T R U C TU R E , E L M T .  9 U ) FORCE OR S T R E S S M A X I M U M =  . 4 9 7 5 E + 0 5 A T 9 . 3 7 0
R ESPONSE N 0 1 5 2 : STRU C TU R E , E L M T .  9 ( 5 ) FORCE OR S T R E S S M A X IM U M =  - . 1 5 4 9 E + 0 9 AT 9 . 6 9 0
RESPONSE N 0 1 5 3 : STRU C TU R E , E L M T .  9 ( 6 ) FORCE OR S T R E S S M A X IM U M =  - . 2 8 7 2 E + 0 9 AT 7 . 9 6 0
RESPONSE N 0 1 5 4 : STRU C TU R E . E L M T .  10 ( 1 ) FORCE OR S T R E S S M A XIM U M =  - . 5 9 4 0 E + 0 6 AT 5 . 3 0 0
RESPONSE N O t S S : S T R U C TU R E , E L M T .  1 0 (2) FORCE OR S T R E S S M A XIM U M =  . 3 9 3 8 E + 0 7 AT 8.100
RESPONSE N 0 1 5 6 : S T R U C TU R E , E L M T .  10 (5) FORCE OR S T R E S S M A X IM U M =  . 2 0 6 7 E + 0 7 A T 9 . 6 9 0
RESPONSE N 0 1 5 7 : STRU C TU R E , E L M T .  1 0 ( 4 ) FORCE OR S T R E S S M A X IM U M =  . 3 8 6 1 E + 0 6 AT 9 . 3 7 0
R ESPONSE N 0 1 5 8 : STRU C TU R E , E L M T .  1 0 ( 5 ) FORCE OR S T R E S S M A X IM U M r  - . 9 9 3 5 E + 0 8 AT 9 . 7 0 0
R ESPONSE N 0 1 5 9 : STRU C TU R E , E L M T .  1 0 ( 6 ) FORCE OR S T R E S S M A XIM U M r  - . 1 8 U E + 0 9 AT 7 . 9 6 0
R ESPONSE N 0 1 6 0 : STRU C TU R E , E L M T .  11 (1) FORCE OR S T R E S S M A X IM U M =  - . 4 2 8 1 E + 0 6 AT 5 . 3 0 0
R ESPONSE N 0 1 6 1 : S T R U C TU R E , E L M T .  11 (2) FORCE OR S T R E S S M A X IM U M =  . 2 8 6 6 E + 0 7 AT 7 . 8 2 0
R ESPONSE N 0 1 5 2 : S T R U C TU R E , E L M T .  11 (3) FORCE OR S T R E S S M A X IM U M =  . 1 5 3 2 E + 0 7 AT 9 . 6 9 0
R ESPONSE NO 1 6 3 : S T R U C TU R E , E L M T .  11 (4) FORCE OR S T R E S S M A X IM U M =  . 2 5 0 4 E + 0 6 AT 9 . 3 7 0
RESPONSE N 0 1 6 4 : STRU C TU R E , E L M T .  11 ( 5 ) FORCE OR S T R E S S M A XIM U M =  - . 4 9 4 7 E + 0 8 AT 9 . 7 0 0
RESPONSE N 0 1 6 5 : S T R U C TU R E , E L M T .  11 ( 6 ) FORCE OR S T R E S S M A X I M U M =  - . 8 7 0 9 E + 0 8 A T 7 . 9 6 0
R ESPONSE N 0 1 6 6 : S T R U C TU R E , E L M T .  12 (1) FORCE OR S T R E S S M A X IM U M =  - . 7 9 6 9 E + 0 5 AT 5 . 4 1 0
R ESPONSE N 0 1 6 7 : STRU C TU R E , E L M T .  1 2 (2) FORCE OR S T R E S S M A X IM U M =  - . 5 4 4 4 E + 0 6 AT 7 . 9 6 0
R ESPONSE N 0 1 6 8 : S T R U C TU R E , E L M T .  1 2 b ) FORCE OR S T R E S S M A X IM U M =  . 2 9 8 3 E + 0 6 AT 9 . 5 9 0
R ESPONSE N 0 1 6 9 : S T R U C TU R E , E L M T .  12 ( 4 ) FORCE OR S T R E S S M A X IM U M =  . 2 1 5 0 E + 0 5 AT 9 . 3 7 0
R ESPONSE N 0 1 7 0 : S T R U C TU R E , E L M T .  12 ( 5 ) FORCE OR S T R E S S MA XIM U M =  - . 8 6 7 6 E + 0 7 AT 9 . 7 0 0
R ESPONSE N 0 1 7 1 : S T R U C TU R E , E L M T .  12 (6) FORCE OR S T R E S S MA XIM U M =  - . 1 5 8 8 E + 0 8 AT 7 . 9 6 0

R ESPONSE N 0 1 7 2 : STRU C TU R E , E L M T .  13 (1) FORCE OR S T R E S S M A X IM U M =  - . 5 0 3 8 E - 0 7 AT 6 . 0 3 0
RESPONSE N 0 1 7 3 : STRU C TU R E , E L M T .  1 3 (2) FORCE OR S T R ESS M A X IM U M -  . 5 6 0 9 E - 0 8 AT 8.120
R ESPONSE N 0 1 7 4 : STRU C TU R E , E L M T .  U i b FORCE OR S T R ESS M A X I M U M =  - . U 1 2 E - 0 7 AT 7 . 9 6 0

RESPONSE N O U S : S T R U C TU R E , E L M T .  13 ( 4 ) FORCE OR S T R E S S M A X IM U M =  - . 4 7 1 4 E - 0 5 AT 8.100
R ESPONSE N 0 1 7 6 : S T R U C TU R E , E L M T .  13 b ) FORCE OR S T R E S S MA XIM U M =  . 2 4 I 8 E - 0 5 AT 6 . 1 3 0
RESPONSE N 0 1 7 7 : S T R U C TU R E , E L M T .  1 3 ( 6 ) FORCE OR S T R ESS M A X IM U M =  . 1 1 1 2 E - 0 5 AT 9 . 6 9 0

RESPONSE N O U S : STRU C TU R E , E L M T .  1 4 (1) FORCE OR S T R ESS M A X IM U M =  . 5 3 2 6 E - 0 8 AT 8.120
RESPONSE N 0 U 9 : STR U C TU R E , E L M T .  14 (2) FORCE OR S T R E S S M A X IM U M =  . 3 0 6 1 E - 0 8 AT 9 . 7 0 0
RESPONSE N 0 1 8 0 : STR U C TU R E , E L M T .  1 4 b ) FORCE OR S T R E S S MA XIM U M . 3 I 4 1 E - 0 8 AT 6 . 0 3 0

RESPONSE N 0 1 8 1 : S T R U C TU R E , E L M T .  1 4 ( 4 ) FORCE OR S T R E S S M A X IM U M =  . 3 8 0 4 E - 0 6 AT 8.100
RESPONSE N 0 1 8 2 : S T R U C TU R E , E L M T .  1 4 b ) FORCE OR S T R E S S M A X IM U M =  . 6 7 4 3 E - 0 6 AT 8.100
RESP ON S E N 0 1 8 3 : S T R U C TU R E , E L M T .  1 4 ( 6 ) FORCE OR S T R ESS M A X IM U M =  - . 4 2 7 I E - 0 6 AT 8 . 1 0 0

R ESPONSE N 0 1 8 4 : S T R U C TU R E , E L M T .  1 5 ( 1 ) FORCE OR S T R E S S MA XIM U M -  - . 5 0 2 9 E - 0 7 AT 8.110
R ESPONSE N 0 1 8 5 : STR U C TU R E . E L M T .  1 5 (2) FORCE OR S T R E S S M A X IM U M =  . 1 5 0 6 E - 0 7 AT 6 . 0 3 0

R ESPONSE N 0 1 8 6 : STR U C TU R E , E L M T .  15 0 ) FORCE OR S T R E S S M A X IM U M =  - . 1 9 0 2 E - 0 7 AT 8 . 1 1 0

RESPONSE N 0 1 8 7 : STR U C TU R E , E L M T .  15 ( 4 ) FORCE OR S T R ESS M A X IM U M = . U 3 I E - 0 5 AT 7 . 9 6 0

RESPONSE N 0 1 8 8 : STR U C TU R E , E L M T .  15 ( 5 ) FORCE OR S T R E S S M A X I M U M =  7 I 0 5 E - 0 6 AT 8  I K )

RESPONSE N 0 1 8 9 : STR U C TU R E , E L M T .  15 ( 6 ) FORCE OR S T R E S S MA XIM U M ;  5 U 6 F - 0 5 AT 8  1 0 0
R I S P O N S F NO 19 0 S T R IK  TURf , I L M T  l ( ) ( ' ) l o R l T OR M R I ' . o M A X IM U M ( ) 9 U I  0 / Al /  ' 160

RESPONSE N 0 I 9 I S I R U C I U R E , H . M I  H> (2) l O R C I o k M R t C . M A X IM U M U 2 K I  0 / Al ■, 1 10

R f S P O N S E N0 19 2 S I R I K ' I I I R I , . ( I M T  H> (,i) l O R C l Ok M k l ' . ' . M A X IM U M M i ' l l  (1/ Al '1 680
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RESPON' -E NO 1 9 3 ST R U C TU R E , E L M T . 16 ( 4 ) FORCE OR S T R E S S , M A X IM U M =  1 4 6 2 E - Q 5 AT 9 . 6 9 0
R E j PONEE N 0 1 9 4 ST R U C TU R E , E L M T , 16 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  . 1 5 0 0 E - 0 5 AT 7 . 9 6 0
RESPONEE N 0 1 9 5 S T R U C TU R E . E L M T . 16 ( 6 ) FORCE OR S T R E S S , M A X I M U M -  - . 1 7 3 7 E - 0 5 AT 6 . 0 3 0
RESPONSE N 0 1 9 6 S T R U C TU R E , E L M T . 17 ( 1 ) FORCE OR S T R E S S , M A X I M U M =  - 3 1 4 2 E - 0 9 AT 3 . 6 4 0
RESPONSE N 0 1 9 7 S T R U C TU R E , E L M T . 17 ( 2 ) FORCE OR S T R E S S , M A X I M U M :  - 2 8 4 2 E - 0 9 AT 6 . 0 3 0
RESPONSE NO 1 9 8 S T R U C TU R E , E L M T . 17 ( 3 ) FORCE OR S T R E S S , M A X I M U M :  - 1 0 2 4 E - 0 9 AT 6 . 0 3 0
R ESPONSE N 0 1 9 9 S T R U C TU R E , E L M T . 17 ( 4 ) FORCE OR S T R E S S , M A X I M U M =  1 3 6 5 E - 0 7 AT 8 . 1 1 0
RESPONSE N 0 2 0 0 S T R U C TU R E , E L M T . 17 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  1 1 6 7 E - 0 6 AT 6 . 0 3 0
R ESPONSE N O 20 1 S T R U C TU R E , E L M T . 17 ( 6 ) EORCE OR S T R E S S , M A X IM U M -  - 6 1 3 9 E - Q 7 AT 8 . 1 0 0
R ESPONSE N 0 2 0 2 S T R U C TU R E , E L M T . 1 8 ( 1 ) FORCE OR S T R E S S , M A X IM U M r  - . 1 1 7 2 E + 0 7 AT 5 . 2 9 0
R ESPONSE N 0 2 0 3 S T R U C TU R E , E L M T . 1 8 ( 2 ) FORCE OR S T R E S S , M A X I M U M =  . 7 6 0 6 E + 0 7 AT 8 . 1 1 0
R ESPONSE N 0 2 0 4 S T R U C TU R E , E L M T . 1 8 ( 3 ) FORCE OR S T R E S S , M A X I M U M =  . 3 8 2 9 E + 0 7 AT 3 . 4 6 0
R ESPONSE N 0 2 0 5 S T R U C TU R E , E L M T . 1 8 ( 4 ) . , FORCE OR S T R E S S , M A X I M U M =  - . 1 0 2 3 E + 0 7 AT 9 . 2 9 0
R ESPONSE N 0 2 0 6 ST R U C TU R E , E L M T . 1 8 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  - . 5 7 6 3 E + 0 9 AT 9 . 6 8 0
R ESPONSE N 0 2 0 7 ST R U C TU R E , E L M T . 1 8 ( 6 ) FORCE OR S T R E S S , M A X I M U M =  1 1 8 6 E + 1 0 AT 8 . 1 0 0
R ESPONSE N 0 2 0 8 ST R U C TU R E , E L M T . 19 ( 0 FORCE OR S T R E S S , M A X I M U M =  . 1 3 3 0 E - 0 7 AT 9 . 4 1 0
RESPONSE N 0 2 0 9 ST R U C TU R E , E L M T . 19 ( 2 ) FORCE OR S T R E S S , M A X I M U M =  . 8 3 4 9 E - 0 9 AT 3 . 6 4 0
R ESPONSE N 0 2 1 0 ST R U C TU R E , E L M T . 19 ( 3 ) FORCE OR S T R E S S , M A X I M U M =  . 1 5 9 8 E - 0 8 AT 3 . 4 7 0
RESPONSE N 0 2 1 t S T R U C TU R E , E L M T . 1 9 ( 4 ) FORCE OR S T R E S S , M A X I M U M =  - . 2 2 7 1 E - 0 6 AT 8 . 1 1 0
RESPONSE N 0 2 1 2 ST R U C TU R E , E L M T . 1 9 ( 5 ) FORCE OR S T R E S S , M A X I M U M =  . 1 1 9 8 E - 0 5 AT 8 . 1 1 0
RESPONSE N 0 2 1 3 ST R U C TU R E , E L M T . 19 ( 6 ) FORCE OR S T R E S S , M A X I M U M =  . 3 3 7 3 E - 0 6 AT 7 . 9 6 0
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11 ME S P E C T R A L S P E C T R A L P E A K / S P C TYPE
H ’ STORY FR EQUENCY DAMP i NG RESPONSE OE
NUMBER V A L U E VA L U E V A L U E RESPONSE

1 0 0 . 1 3 3 0 E + 0 I P EA K AC C EL
1 4 0 0 0 E + 0 1 5 0 0 0 E - 0 I . 3 0 7 8 E + 0 1 SPEC AC C EL
1 . 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 1 9 0 9 E + 0 1 SPEC AC C EL
1 , 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 1 6 7 3 E + 0 1 S PE C  AC C EL
2 0 , 0 . 2 3 6 9 E + 0 1 P EA K AC C EL
2 , 4 0 0 Q E + 0 1 5 C 0 0 E - 0 1 . 5 0 9 1 E + 0 1 S PE C  AC C EL
2 . 8 0 0 D E + 0 1 5 0 0 0 E - 0 1 . 3 4 8 5 E + 0 1 SPEC A C C E L
2 . 1 6 0 C E + 0 2 5 0 0 0 E - 0 1 . 3 1 3 3 E + 0 1 S PE C  AC C EL
3 0 . 0 . 5 4 6 4 E + 0 0 P E A K  AC C EL
3 . 4 0 0 0 E + Q 1 5 0 0 0 E - 0 1 . 1 0 7 4 E + 0 1 S PE C  A C C E L
3 . 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 9 7 4 4 E + 0 0 SPEC A C C E L
3 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 6 5 0 9 E + 0 0 SPEC AC C EL
4 0 0 , 1 0 8 1 E + 0 1 P EA K AC C EL
4 . 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 2 4 9 5 E + 0 1 SPEC AC C EL
4 . 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 1 8 7 9 E + 0 1 S PE C  AC C EL
4 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 1 4 2 3 E + 0 1 S PE C  AC C EL
5 0 . 0 . 2 2 6 8 E + 0 1 P E A K  AC C EL
5 , 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 5 1 1 7 E + 0 1 S PE C  AC C EL
5 . 8 0 0 Q E + 0 1 5 0 0 0 E - 0 1 . 3 8 3 9 E + 0 1 S PE C  A C C E L
5 . 1 6 0 0 E + 0 2 5 0 0 0 E - Q 1 . 2 8 6 4 E + 0 1 SPEC AC C EL
6 0 , D . 5 5 8 1 E + 0 0 P EA K A C C E L
6 . 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 1 1 8 8 E + 0 1 SPEC A C C E L
5 . 8 0 0 0 E + D 1 5 0 0 0 E - D 1 . 1 9 9 2 E + 0 1 S PE C  AC C EL
6 . 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 7 C 4 3 E + 0 0 S PE C  AC C EL
7 0 . 0 . 1 5 0 9 E - 0 1 P EA K AC C EL
7 . 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 5 2 8 7 E - 0 1 S PE C  A C C E L
7 . 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 • 2 1 7 1 E - 0 1 S PE C  AC C EL
7 . 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 1 7 7 3 E - 0 1 S PE C  AC C EL
8 0 ^ 0 . 7 1 9 8 E - 0 2 P E A K  AC C EL
8 . 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 3 4 0 4 E - 0 1 S PE C  AC C EL
8 . 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 1 1 9 1 E - 0 1 S PE C  AC C EL
8 , 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 8 8 0 2 E - 0 2 S PE C  AC C EL
9 0 . 0 , 8 9 4 8 E - 0 4 P E A K  AC C EL
9 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 9 1 1 0 E - 0 4 SPEC AC C EL
9 , 8 0 0 0 E + 0 I 5 0 0 0 E - 0 1 . 1 7 6 1 E - 0 3 S PE C  A C C E L
9 . 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 1 6 5 2 E - 0 3 SPEC A C C E L

10 0 , 0 . 4 1 6 0 E + 0 7 P EA K EORCE
n 0 0 . 8 1 5 3 E + 0 7 P EA K FORCE
12 0 . 0 . 1 4 3 9 E + 0 7 P EA K FORCE
13 0 . 0 . 1 2 6 7 E + 1 0 P EA K EORCE
1 4 0 . 0 . 6 1 6 3 E + 0 9 P EA K FORCE
15 0 . 0 . 1 1 5 0 E + 0 7 P EA K EORCE
16 0 . 0 . 1 0 8 1 E + 0 1 P EA K AC C EL
16 . 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 3 8 9 8 E + 0 1 S PE C  AC C EL
17 0 . 0 . 2 2 6 7 E + 0 1 P EA K AC C EL
17 . 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 7 8 6 8 E + 0 1 S PE C  AC C EL
18 0 , 0 . 5 5 7 9 E + 0 0 P E A K  AC C EL
18 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 1 5 9 1 E + 0 1 S PE C  AC C EL
19 0 0 . 1 5 0 9 E - 0 1 P E A K  AC C EL
19 . 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 7 2 8 3 E - 0 I S PE C  AC C EL
2 0 0 . 0 . 7 1 9 8 E - 0 2 P E A K  AC C EL
2 0 . 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 , 3 9 3 6 E - 0 1 S PE C  AC C EL
21 0. 0 . 8 9 4 8 E - 0 4 P E A K  AC C EL
21 40 00 E+01 2 0 0 0 E - 0 I . 1 2 4 7 E - 0 3 SPEC ACCEL
22 0 0 . 1 0 8 4 E + 0 I P EA K ACCEL
22 4000E O i l 2 0 0 0 E - 0 1 . 3 8 6 3 E + 0 I SPEC ACCEE
23 0 2 2 7 0 E + 0 I P EA K ACCEL
23 4 0 0 0 E + 0 ] 2 0 0 0 E- 0 1 7 8 2 I E + 0 I SPEC ACCEL
24 0 0 5 5 8 8 E + 0 0 P EA K ACCEL
24 4 ( 1 0 0 E ( 0 I 2 m m F - o i I 5 9 2 E + 0 I SPEC ACCEL
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/ " ) 0 . 0 - 1 5 1 7 E - 0 1 PEAK ACCEL
; ! ) 4 0 0 0 1 1 0 1 2 0 0 0 1  01 . / 3 2 9 E  -01 SPEC ACCEL
2f) 0 0 , . 7 2 3 8 E - 0 2 P EA K AC C EL
2 6 • 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 3 9 6 1 E - 0 1 S PE C  A C C E L
2 7 0 . 0 . 8 9 6 2 E - 0 4 P EA K AC C EL
2 7 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 2 4 8 E - 0 3 SPEC ACCEE
2 8 0 0 . , 1 1 3 7 E + 0 1 P EA K A C C E L
2 8 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 3 4 0 3 E + 0 1 S PE C  A C C E L
2 9 0 . 0 . . 2 3 2 6 E + 0 1 P EA K ACCEE
2 9 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 7 3 8 8 E + 0 1 S PE C  ACCEE
3 0 0 . 0 . . 5 7 2 2 E + 0 0 P EA K A C C E L
3 0 . 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 • t S O I E + O I SPEC A C C E L
31 0 . 0 . • 1 6 2 7 E - 0 1 P E A K  A C C E L
31 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 8 0 1 3 E - 0 1 S PE C  A C C E L
3 2 . 4 0 0 0 E + 0 1 , 2 0 0 0 E - 0 1 . 4 3 3  I E - 0 1 S PE C  A C C E L
3 3 0 . 0 . . 9 1 7 4 E - 0 4 P EA K ACCEE
3 3 . 4 0 0 0 E + 0 1 . 5 0 0 0 E - 0 1 . 9 3 6 4 E - 0 4 S P E C  A C C E L
3 3 . 8 0 0 0 E + 0 1 . 5 0 0 0 E - 0 1 . 1 8 9 1 E - 0 3 S PE C  A C C E L
3 3 . 1 6 0 0 E + 0 2 . 5 0 0 0 E - 0 1 • 1 6 5 4 E - 0 3 S PE C  A C C E L
3 4 0 . 0 , • 1 2 5 5 E + 0 1 P EA K ACCEE
3 4 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 2 9 6 3 E + 0 1 S PE C  A C C E L
3 5 0 . 0 . . 2 4 6 1 E + 0 1 P E A K  A C C E L
3 5 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 6 6 5 8 E + 0 1 S PE C  AC C EL
3 6 0 . 0 , . 6 0 3 7 E + 0 0 P E A K  ACCEE
3 6 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 • 1 6 2 4 E + 0 1 S PE C  A C C E L
3 7 0 . 0 . • 1 8 7 6 E - 0 1 P EA K A C C E L
3 7 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 9 5 1 7 E - 0 1 S PE C  A C C E L
3 8 0 . 0 . . 9 2 9 8 E - 0 2 P E A K  A C C E L
3 8 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 5 1 4 7 E - 0 1 S PE C  AC C EL
3 9 0 , 0 . . 9 8 1  I E - 0 4 P E A K  A C C E L
3 9 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 3 4 3 E - 0 3 S PE C  ACCEE
4 0 0 . 0 . . 1 3 7 1 E + 0 1 P EA K A C C E L
4 0 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 2 6 5 5 E + 0 1 S PE C  A C C E L
41 0 . 0 . • 2 5 7 2 E + 0 1 P E A K  ACCEE
41 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 6 1 7 4 E + 0 1 S PE C  A C C E L
4 2 0 . 0 , . 6 3 2 8 E + 0 0 P E A K  A C C E L
4 2 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 6 4 5 E + 0 1 S P E C  A C C E L
4 3 0 . 0 . . 2 1 0 8 E - 0 1 P E A K  A C C E L
4 3 , 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 0 7 9 E - 6 0 0 S PE C  A C C E L
4 4 0 . 0 . . 1 0 8 7 E - 0 1 P EA K A C C E L
4 4 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 5 8 3 7 E - 0 1 S P E C  A C C E L
4 5 0 , 0 . . 1 0 7  I E - 0 3 P E A K  A C C E L
4 5 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 4 0 3 E - 0 3 S PE C  AC C EL
4 6 0 ^ 0 . . 1 5 4 5 E + 0 1 P E A K  A C C E L
4 6 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 2 7 7 5 E + 0 1 S PE C  A C C E L
4 7 0 . 0 , . 2 6 6 9 E + 0 1 P EA K A C C E L
4 7 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 5 9 8 8 E + 0 1 S P E C  A C C E L
4 8 0 . 0 . . 6 6 3 6 E - I - 0 0 P E A K  A C C E L
4 8 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 5 6 7 E + 0 1 S PE C  A C C E L
4 9 0 . 0 . . 2 3 9 6 E - 0 1 P EA K A C C E L
4 9 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 2 0 6 E + 0 0 S P E C  A C C E L
5 0 0 . 0 . . 1 2 7 7 E - 0 1 P EA K A C C E L
5 0 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 6 5 3 3 E - 0 1 S PE C  AC C EL
51 0 . 0 . . 1 1 5 7 E - 0 3 P E A K  ACCEE
51 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 4 5 5 E - 0 3 S PE C  AC C EL
5 2 0 . 0 . . 1 8 3 8 E + 0 1 P EA K A C C E L
5 2 . 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 4 9 6 4 E + 0 1 S PE C  A C C E L
5 3 0 . 0 , . 3 1 5 4 E + 0 1 P EA K AC C EL
5 3 , 4 0 0 0 0 + 0 1 . 2 0 0 0 E - 0 1 . 9 8 0 6 E + 0 1 S PE C  AC C EL
5 4 0 0 . . 7 1 2 0 E + 0 0 P E A K  AC C EL
54 4 0 0 0 E + 0 1 2 0 0 0 E - Q 1 . 1 7 0 2 E + 0 1 S PE C  AC C EL
5 5 0 0 . 2 8 1 4 E - 0 1 P EA K A C C E L
55 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 1 3 8 3 E + 0 0 S PE C  A C C E L
56 0 0 . I 5 8 I E - 0 1 P EA K ACCEL
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5i ) 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 7 4 9 7 E - 0 1 SPEC AC C EL
5 7 0 0 , . 1 3 0 6 E - 0 3 P EA K ACCEL
5 7 4 0 0 0 E + O I 2 0 0 0 E - 0 1 . 1 5 5 9 E - 0 3 S PE C  AC C EL
5 8 0 0 . . 2 1 3 2 E - 6 0 1 PEAK AC C EL
5 8 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 , 7 1 4 1 E - 6 0 1 S PE C  AC C EL
5 9 0 0 , . 3 7 8 4 E + 0 1 P EA K AC C EL
5 9 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 I , 1 4 0 8 E - 6 0 2 SPEC A C C E L
6 0 0 0 . . 7 5 1 2 E - 6 0 0 P EA K A C C E L
6 0 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 7 3 1 E + 0 1 SPEC A C C E L
61 0 0 , . 3 1 3 2 E - 0 1 P EA K AC C EL
61 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 , 1 5 0 6 E - f O 0 S PE C  A C C E L
6 2 0 0 . . 1 8 3 5 E - 0 1 P EA K A C C E L
6 2 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 8 1 7 6 E - 0 1 SPEC A C C E L
6 3 0 0 . . 1 3 9 2 E - 0 3 P EA K AC C EL
6 3 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 6 3 0 E - 0 3 SPEC A C C E L
6 4 0 0 . . 2 3 8 4 E + 0 1 P EA K A C C E L
6 4 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 9 3 5 2 E - 6 0 1 S PE C  A C C E L
6 5 0 0 , . 4 3 8 7 E - 6 0 1 P EA K A C C E L
6 5 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 8 6 1 E + 0 2 S PE C  ACCEL
6 6 0 0 . . 7 8 7 3 E + 0 0 P EA K A C C E L
6 6 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 7 5 7 E - 6 0 1 S PE C  A C C E L
6 7 0 0 . . 3 4 0 5 E - 0 1 P EA K A C C E L
6 7 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 6 0 5 E - 4 0 0 S PE C  A C C E L
6 8 0 0 . . 2 0 6 9 E - 0 1 P EA K A C C E L
6 8 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 8 7 2 4 E - 0 1 SPEC A C C E L
6 9 0 0 . . 1 4 4 1 E - 0 3 P EA K A C C E L
6 9 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 6 9 5 E - 0 3 S P E C  A C C E L
7 0 0 0 . . 2 5 9 3 E + 0 1 P E A K  A C C E L
7 0 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 1 7 5 E + 0 2 SPEC AC C EL
71 0 0 . . 4 9 9 1 E + 0 1 P E A K  AC C EL
71 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 2 3 2 0 E + 0 2 S PE C  AC C EL
7 2 0 0 . . 8 1 9 3 E + 0 0 P E A K  AC C EL
7 2 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 7 8 0 E + 0 1 S PE C  AC C EL
7 3 0 0 . . 3 6 3 4 E - 0 1 P E A K  AC C EL
7 3 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 6 7 9 E + 0 0 S PE C  A C C E L
7 4 0 0 . . 2 2 7 3 E - 0 1 P EA K AC C EL
7 4 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 9 1 3 5 E - 0 1 S PE C  A C C E L
7 5 0 0 . . 1 4 5 5 E - 0 3 P EA K AC C EL
7 5 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 7 5 5 E - 0 3 S PE C  A C C E L
7 6 0 0 , . 2 7 5 9 E - 8 0 1 P EA K AC C EL
7 6 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 4 2 0 E + 0 2 S PE C  AC C EL
7 7 0 0 . . 5 6 0 5 E - 6 0 1 P EA K A C C E L
7 7 4 0 0 0 E + 0 1 ^ 2 0 0 0 E - 0 1 . 2 7 7 7 E - 6 0 2 SPEC A C C E L
7 8 0 0 . . 8 4 6 7 E - 6 0 0 P EA K AC C EL
7 8 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 8 0 0 E - I - 0 1 S PEC AC C EL
7 9 0 0 . . 3 8 1 4 E - 0 1 P EA K A C C E L
7 9 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 ,1 7 2 9 E - f 0 0 SPEC AC C EL
8 0 0 0 . . 2 4 3 7 E - 0 1 P EA K AC C EL
8 0 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 9 4 0 9 E - 0 1 SPEC AC C EL
81 0 0 . . 1 5 0 9 E - 0 3 P EA K AC C EL
81 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 8 0 4 E - 0 3 S PE C  AC C EL
8 2 0 0 . , 3 0 8 8 E - i - 0 1 P E A K  AC C EL
8 2 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 6 6 0 E - I - 0 2 . S PE C  AC C EL
8 3 0 0 . . 6 1 7 8 E + 0 1 P EA K AC C EL
8 3 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 3 2 2 5 E - I - 0 2 S PE C  AC C EL
8 4 0 0 . . 8 6 9 5 E + 0 0 P E A K  AC C EL
8 4 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 8 1 6 E - 4 0 1 SPEC ACCEL
8 5 0 11, 3 9 4 8 f - 0 1 P I A K  AC'  1 1

8! ) 4 1 1 0 0 U 0 1 . 2 0 0 0 1  -01 , 1 7 5 6 L t O O M ’ K  A i m
3 6 0 0 . . 2 5 5 5 E - 0 1 P EA K ACCEL
8 6 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 9 5 6 5 E - 0 I SPEC ACCEL
8 7 1) 0 . I 5 9 6 E - 0 3 P EA K ACCEL
8  7 4 0 ( 1 0 E + 0 I 2 0 0 0 1  01 , 1 8 4 4 E - 0 3 SPEC A ( ,C LL
8 8 0 0 . 3 4 4 8 E - I - 0 I P EA K ACCEL
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8 8 4 0 0 0 E + C 1 . 2 0 0 0 E - 0 1 . 1 8 1 3 E + 0 2 S PE C  ACCEE
8 9 0 0 . . 6 5 4 6 E + 0 1 P E A K  ACCEE
8 9 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 3 5 0 9 E + 0 2 S PE C  ACCEL
9 0 0 0 . . 8 7 4 8 E + 0 0 PEAK ACCEL
9 0 4 n 0 0 E + l l l 2 0 0 0 E - 0 1 . 1 8 2 0 E + 0 1 SPEC AC C EL
91 0 0 . 3 9 8 0 E - 0 1 P EA K AC C EL
91 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 7 6 0 E + 0 0 SPE C  ACCEE
9 2 0 0 . . 2 5 8 1 E - 0 1 PEA K A C C E L
9 2 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 9 5 8 9 E - 0 1 S PE C  A C C E L
9 3 0 0 . . 1 6 1 4 E - 0 3 PEA K AC C EL
9 5 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 8 5 2 E - 0 3 S P E C  AC C EL
9 4 0 0 . . 4 0 1 5 E + 0 1 P E A K  ACCEE
9 4 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 2 0 4 2 E + 0 2 S PE C  A C C E L
9 5 0 0 . . 7 4 2 3 E + 0 1 P EA K A C C E L
9 5 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 5 9 3 5 E + 0 2 S P E C  A C C E L
9 6 0 0 . . 1 0 9 9 E + 0 1 P E A K  A C C E L
9 6 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 1 9 2 1 E + 0 1 SPE C  A C C E L
9 7 0 0 . . 4 0 1 5 E - 0 1 P E A K  A C C E L
9 7 4 0 0 0 E + 0 1 . 2 0 0 0 E - C 1 . 1 7 6 8 E + 0 0 S P E C  A C C E L
9 8 0 0 . . 2 6 1 2 E - 0 1 P EA K A C C E L
9 8 4 0 0 0 E + 0 1 . 2 0 0 0 E - 0 1 . 9 6 3 2 E - 0 1 S PE C  A C C E L
9 9 0 0 . . 1 6 3 3 E - 0 3 P E A K  A C C E L
9 9 4 0 0 0 E +01 . 2 0 0 0 E - 0 1 . 1 8 5 9 E - 0 3 S P E C  A C C E L

1 0 0 0 0 . . 1 1 7 2 E + 0 7 P EA K EORCE
101 0 0 . . 7 6 0 6 E + 0 7 PEA K EORCE
1 0 2 0 0 . . 3 8 2 9 E + 0 7 PEA K EORCE
1 0 3 0 0 . . 1 0 2 3 E + 0 7 PEA K FORCE
1 0 4 0 0 . . 5 7 4 5 E + 0 9 PEAK EORCE
1 0 5 0 0 . . 1 1 8 2 E + 1 0 PEA K FORCE
1 0 6 0 0 . . 1 1 6 8 E + 0 7 PEA K FORCE
1 0 7 0 0 . . 7 5 7 6 E + 0 7 P EA K FORCE
1 0 8 0 0 . . 3 8 0 9 E + 0 7 P EA K FORCE
1 0 9 0 0 . . 1 0 1 6 E + 0 7 P EA K FORCE
1 1 0 0 0 . . 5 4 9 3 E + 0 9 PEA K FORCE
111 0 0 . . 1 1 2 5 E + 1 0 P EA K FORCE
1 1 2 0 0 . . 1 1 5 5 E + 0 7 P EA K FORCE
1 1 3 0 0 , . 7 4 6 4 E + 0 7 P EA K FORCE
1 1 4 0 0 . . 3 7 3 9 E + 0 7 P EA K FORCE
1 1 5 0 0 . . 9 9 4 2 E + 0 6 PEAK FORCE
1 1 6 0 0 . . 5 0 2 5 E + 0 9 P EA K FORCE
1 1 7 0 0 . . 1 0 1 9 E + 1 0 P EA K FORCE
1 1 8 0 0 . . 1 1 3 2 E + 0 7 P EA K FORCE
1 1 9 0 c . . 7 2 8 6 E + 0 7 PEAK FORCE
1 2 0 0 0 . . 3 6 2 9 E + 0 7 P EA K FORCE
121 0 0 . . 9 5 8 4 E + 0 6 P EA K FORCE
1 2 2 0 0 . . 4 6 1 9 E + 0 9 P EA K FORCE
1 2 3 0 0 . . 9 1 9 9 E + 0 9 P EA K FORCE
1 2 4 0 0 . . 1 0 9 0 E + 0 7 P EA K FORCE
1 2 5 0 0 , , 6 9 6 8 E + 0 7 P EA K FORCE
1 2 6 0 0 . . 3 4 3 4 E + 0 7 P EA K FORCE
1 2 7 0 0 . . 8 9 4 6 E + 0 6 P EA K FORCE
1 2 8 0 0 , . 4 1 7 5 E + 0 9 P E A K  EORCE
1 2 9 0 0 . . 8 1 4 7 E + 0 9 P EA K FORCE
1 3 0 0 0 . . 1 0 1 7 E + 0 7 P EA K FORCE
131 0 c . . 6 5 0 3 E + 0 7 PEAK FORCE
1 3 2 0 0 . . 3 1 7 2 E + 0 7 P E A K  FORCE
1 3 3 0 0 . • 8 0 6 4 E + 0 6 P EA K FORCE
1 3 4 0 0 , . 3 4 3 5 E + 0 9 PEAK FORCE
1 3 5 0 0 . . 6 5 9 7 E + 0 9 P EA K FORCE
1 5 6 0 0 . . 9 3 2 0 E + 0 6 P E A K  EORCE
1 3 7 0 0 , . 5 9 9 2 E + 0 7 PEAK FORCE
1 3 8 0 0 . 2 9 4 7 E + 0 7 PEA K FORCE
1 3 9 0 0 . . 7 1 3 4 E + 0 6 PEA K FORCE
1 4 0 0 0 . . 2 7 9 3 E + 0 9 P EA K EORCE
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141 0 . 0 . . 5 3 0 0 6 + 0 9 P E A K  FORCE
’ 4 2 0 . 0 . . 8 3 1 1 E + 0 6 P EA K FORCE
1 4 3 0 0 . . 5 4 0 0 E + 0 7 P EA K FORCE
1 4 4 0 , 0 , . 2 6 8 8 6 + 0 7 P EA K FORCE
1 4 5 0 0 . . 6 0 5 7 6 + 0 6 P EA K FORCE
1 4 6 0 0 , . 2 1 5 6 6 + 0 9 P EA K FORCE
1 4 7 0 0 . . 4 0 4 2 6 + 0 9 P E A K  FORCE
1 4 8 0 . 0 . . 7 1 7 6 6 + 0 6 P E A K  FORCE
1 4 9 0 . 0^ . 4 7 1 4 6 + 0 7 P E A K  FORCE
1 5 0 0 . 0 . . 2 4 0 8 6 + 0 7 P E A K  FORCE
151 0 . 0 . . 4 9 7 5 6 + 0 6 P EA K FORCE
1 5 2 0 , 0 . . 1 5 4 9 6 + 0 9 P E A K  FORCE
1 5 3 0 , 0 . . 2 8 7 2 6 + 0 9 P E A K  FORCE
1 5 4 0 , 0 . . 5 9 4 0 6 + 0 6 P EA K FORCE
1 5 5 0 . 0 . . 3 9 3 8 6 + 0 7 P EA K FORCE
1 5 6 0 . 0 . . 2 0 6 7 6 + 0 7 P EA K FORCE
1 5 7 0 , 0 . . 3 8 6 1 6 + 0 6 P E A K  FORCE
1 5 8 0 , 0 . . 9 9 3 5 6 + 0 8 P E A K  FORCE
1 5 9 0 . 0 . . 1 8 1 7 6 + 0 9 P E A K  FORCE
1 6 0 0 . 0 . . 4 2 8 1 6 + 0 6 P EA K FORCE
161 0 . 0 . . 2 8 6 6 6 + 0 7 P EA K FORCE

1 6 2 0 . 0 . . 1 5 3 2 6 + 0 7 P E A K  FORCE
1 6 3 0 . 0 . . 2 5 0 4 6 + 0 6 P E A K  FORCE
1 6 4 0 . 0 . . 4 9 4 7 6 + 0 8 P EA K FORCE
1 6 5 0 . 0 . . 8 7 0 9 6 + 0 8 P EA K FORCE
1 6 6 0 . 0 . . 7 9 6 9 6 + 0 5 P E A K  FORCE
1 6 7 0. 0 . . 5 4 4 4 6 + 0 6 P E A K  FORCE
1 6 8 0 . 0 . . 2 9 8 3 6 + 0 6 P E A K  FORCE
1 6 9 0 . 0 . . 2 1 5 0 6 + 0 5 P EA K FORCE
1 7 0 0 . 0 . . 8 6 7 5 6 + 0 7 P E A K  FORCE
171 0 , 0 . . 1 5 6 8 6 + 0 8 P E A K  FORCE
1 7 2 0^ 0 . . 5 0 3 8 6 - 0 7 P E A K  FORCE
1 7 3 0 . 0 . . 5 6 0 9 6 - 0 8 P EA K FORCE
1 7 4 0 . 0 . . 1 3 1 2 6 - 0 7 P EA K FORCE
1 7 5 0 . 0 . . 4 7 1 4 6 - 0 5 P E A K  FORCE
1 7 6 0 . 0 . . 2 4 1 8 6 - 0 5 P E A K  FORCE
1 7 7 0 . 0 . . 1 1 1 2 6 - 0 5 P EA K FORCE
1 7 8 0 . 0 . . 5 3 2 6 6 - 0 8 P E A K  FORCE
1 7 9 0 . 0 . . 3 0 6 1 6 - 0 8 P E A K  FORCE
1 8 0 0 . 0 . . 3 1 4 1 6 - 0 8 P E A K  FORCE
181 0 . 0 . . 3 8 0 4 6 - 0 6 P EA K FORCE
1 8 2 0 . 0 . . 6 7 4 3 6 - 0 6 P E A K  FORCE
1 8 3 0 . 0 . . 4 2 7 1 6 - 0 6 P E A K  EORCE
1 8 4 0 . 0 , . 5 0 2 9 6 - 0 7 P E A K  FORCE
1 8 5 0 . 0 , . 1 5 0 6 6 - 0 7 P EA K FORCE
1 8 6 0 . 0 . . 1 9 0 2 6 - 0 7 P E A K  FORCE
1 8 7 0 . 0 , . 1 7 3 1 6 - 0 5 P E A K  FORCE
1 8 8 0 . 0 , . 7 1 0 5 6 - 0 6 P EA K FORCE
1 8 9 0 . 0 , . 5 1 3 6 6 - 0 5 P EA K FORCE
1 9 0 0 , 0 . . 6 9 1 2 6 - 0 7 P EA K FORCE
191 0 . 0 . . 1 2 2 8 6 - 0 7 P E A K  FORCE
1 9 2 0 . 0 . . 1 4 1 9 6 - 0 7 P E A K  FORCE
1 9 3 0 0 . . 1 4 6 2 6 - 0 5 P E A K  FORCE
1 9 4 0 . 0 . . 1 5 0 0 6 - 0 5 P E A K  FORCE
1 9 5 0 . 0 . . 1 7 3 7 6 - 0 5 P E A K  FORCE
1 9 6 0 0 . . 3 1 4 2 6 - 0 9 P EA K FORCE
1 9 7 0 . 0 . . 2 8 4 2 6 - 0 9 P EA K FORCE

1 98 0 . 0. . 1 0 2 4 6 - 0 9 P E A K  FORCE

1 9 9 0 . 0 . . 1 3 6 5 6 - 0 7 P EA K FORCE

2 0 0 0 . 0 . . 1 1 6 7 6 - 0 6 P EA K FORCE

201 0 0 , . 6 1 3 9 6 - 0 7 P EA K FORCE
2 0 2 0 0 . . 1 1 7 2 6 + 0 7 P EA K FORCE
2 0 3 0 0. . 7 6 0 6 6 + 0 7 P E A K  FORCE
2 0 4 0 0 . . 3 8 2 9 6 + 0 7 P EA K FORCE
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2 0 5 0 . 0 . . 1 0 2 5 E + 0 7 P EA K FORCE
: o 6 0 , 0 . . 5 7 6 5 E + 0 9 P EA K FORCE
2 0 7 0 , 0 . . 1 1 8 6 E + 1 0 P E A K  FORCE
2 0 8 0 . 0 . . 1 5 5 0 E - 0 7 P E A K  FORCE
2 0 9 0 , 0 . . 8 5 4 9 E - 0 9 P E A K  FORCE
2 1 0 0 . 0 . . 1 5 9 8 E - 0 8 P E A K  FORCE
2 1 1 0 . 0 . . 2 2 7 1 E - 0 6 P E A K  FORCE
2 1 2 0 0 . . 1 1 9 8 E - 0 5 P E A K  FORCE
2 1 5 0 . 0 . . 5 5 7 5 E - 0 6 P E A K  FORCE

NUMBER OF A T T R I B U T E S  =  4
NUMBER OF R ESPONSE VEC TO R  Q U A N T I T I E S  -  5 2 5

R E O R D E R I N G  BY R ESPONSE COMPONENT I S  C O M PL ET E
AN D  I N V E R S E  F A S T  F O U R I E R  TR AN SFO R MS H AVE B EE N  COMPUTED

T O T A L  T I M E  =  4 5 . 6 5 2 ,  CPU =  2 0 . 6 2 8 ,  I / O  =  5 2 . 2 0 0 ,  SYS  = . 0 8 1
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EAR T H Q UA KE PRO BLEM NUMBER 3 0
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I M P ED AN C E AND S C A T T E R I N G  M A T R I X  SET  1

IMPED AN C E F U N C T I O N S  W I L L  BE M O D I F I E D  FOR V A R I A T I O N S  I N  S O I L  P R O P E R T I E S  L I S T E D  BELO W :

R E F ER EN C E SH EA R  M O DULUS W I L L  BE M U L T I P L I E D  BY 1 . 0 7 9 6 1
R E F E R E N C E  D A M P I N G  R A T I O  W I L L  BE M U L T I P L I E D  BY 1 . 1 0 7 1 5

S T R U C T U R A L  P R O PER T Y S E T  I

THE F R E Q U E N C I E S  FOR S T R U C T U R E  I H AVE B EE N  M U L T I P L I E D  BY  THE F O L L O W I N G  F A C T O R S :

, 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8  , 6 4 2 8 8
, 6 4 2 8 8  . 6 4 2 8 8  , 6 4 2 8 8

THE D A M P I N G  R A T I O S  FOR ST R U C TU R E  I H A V E  B EE N  M U L T I P L I E D  B Y  THE F O L L O W I N G  F A C T O R S :

, 5 6 6 6 5  , 5 6 6 6 5  , 5 6 6 6 5  , 5 6 6 6 5  . 5 6 6 6 5  , 5 6 6 6 5  , 5 6 6 6 5  , 5 6 6 6 5  , 5 6 6 6 5  , 5 6 6 6 5
, 5 6 6 6 5  , 5 6 6 6 5  , 5 6 6 6 5

P AR A M ET ER S FOR R E A L  T I M E  A N A L Y S I S :

T I M E  S T E P  S I Z E  ( D T )  =  . 1 0 0 E - 0 I
S C A L E  FAC TO R  FOR T I M E  H I S T O R I E S  ( S C A L E )  =  , 7 5 3 E + 0 I
NUMBER OF D AT A P O I N T S  I N  EACH T I M E  H I S T O R Y  ( N P O I N T ) =  2 0 4 8  
NUMBER OF P O I N T S  I N  F A S T  F O U R I E R  TRANSFORMS ( N F F T )  =  2 0 4 8  
M I N I M U M  FRE QU E NC Y ( H Z )  I N  F O U R I E R  A N A L Y S I S  ( F M I N )  -  . 6 2 8 E - 0 1  
M A X I M U M  FRE QU E NC Y ( H Z )  I N  F O U R I E R  A N A L Y S I S  ( F M A X )  =  . 2 0 7 E + 0 3

I D E N T I F I C A T I O N  OF I N P U T  M O T IO N  FOR E AR T H Q UA KE P R O BL EM 3 0

C O R R = l ,  N 0 = 3 0  CO MP= I S H A P E =  2  G::  , 3 4 4  R =  5 0 0  M= 7 , 6 3  G E N E R A T E D  1 1 : 3 3 : 2 8  1 2 / 1 3 / 8 0
M A X I M U M  V A L U E  OF S C A L E D  I N P U T  M O T I O N  =  . 2 5 3 E + 0 I  O C C U R R IN G  A T  1 1 , 7 2

C O R R = l ,  N 0 = 3 0  COMP= 2  S H A P E =  2  G =  , 4 0 3  R =  5 0 0  M =  7 , 6 3  G E N E R A T E D  1 1 : 3 3 : 5 6  1 2 / 1 3 / 8 0
M A X I M U M  V A L U E  OF S C A L E D  I N P U T  M O T I O N  =  . 2 9 6 E + 0 I  O C C U R R IN G  A T  1 3 , 4 3

C O R R ^ I .  N 0 = 3 0  COMP= 3  S H A P E =  2  G= , 0 9 9  R =  5 0 0  M = 7 , 6 3  G E N E R A T E D  I I : 3 4 : 3 I  1 2 / 1 3 / 8 0
M A X I M U M  V A L U E  OF S C A L E D  I N P U T  M O T I O N  =  , 7 5 0 E + 0 0  O C C U R R IN G  AT 1 3 , 4 0

I N P U T  M O T IO N S  H AVE B EE N  W R I T T E N  TO D AT A F I L E

P R O C E S S I N G  OF I N P U T  M O T IO N S  I S  C O M PL ET E

TOTAL T I M E  =  1 5 5 . 7 7 6 ,  CPU =  5 7 3 , 7 7 5 ,  1 / 0  = 1 0 8 1 , 3 1 5 ,  SYS  =  1 , 1 9 0
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I D E N T I F I C A T I O N  OF I M P ED AN C E F U N C T I O N  D A T A :

C L A P  RUN 6 ;  RERUN PROB 2 W /  C L  =  7 8 . 5  &  R E F I N E D  CRN FNS TO 3 6  HZ G EN E R A T E D  0 1 / 2 8 / 8 2  1 5 : 3 3 : 3 3

M I N I M U M  FREQUENCY OF I M P ED AN C E T A B L E S  =  0 . 0 0 0 0
M A X I M U M  FREQUENCY OF I M P ED AN C E T A B L E S  =  3 7 . 3 9 3 0

PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = 0 .

PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 4 0 0 E - 0 1
PROGRAM W I L L READ I MP ED AN C ES FOR A 0 = . 9 0 0 E - 0 1
PROGRAM W I L L R EAD IM P E D A N C E S FOR A 0 = . I B O E + O O
PROGRAM W I L L READ I MP ED AN C ES FOR A 0 = . 2 7 0 E + 0 0
PROGRAM W I L L READ IMP E D A N C E S FOR A 0 = . 3 5 0 E + C 0
PROGRAM W I L L READ I MP ED AN C ES FOR A 0 = . 5 3 0 E + 0 0
PROGRAM W I L L READ I MP ED AN C ES FOR A 0 = . 7 1 0 E + 0 0
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 8 9 0 E + 0 0
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 1 0 6 E + 0 1
PROGRAM W I L L READ I MP ED AN C ES FOR A 0 = . 1 2 4 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 1 4 2 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 1 6 0 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 1 7 7 E + 0 1
PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = . 1 9 5 E + 0 1
PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = . 2 1 3 E + 0 1
PROGRAM W I L L READ I MP ED AN C ES FOR A 0 = . 2 4 8 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 2 8 4 E + 0 1
PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = , 3 1 9 E + C 1
PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = . 3 5 5 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 4 2 6 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 4 9 7 E + 0 1
PROGRAM W I L L READ I M P E D A N C E S FOR A 0 = . 5 6 8 E + 0 1
PROGRAM W I L L R EAD IMP ED AN C ES FOR A 0 = . 6 3 9 E + C 1
PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = . 7 1 0 E + 0 1
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 7 8 1 E +01
PROGRAM W I L L READ I M P ED AN C ES FOR A 0 = . 8 5 2 E + 0 1
PROGRAM W I L L READ I MP ED AN C ES FOR A 0 = . 9 5 8 E + 0 1
PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = . 1 0 7 E + 0 2
PROGRAM W I L L READ IMP ED AN C ES FOR A 0 = . 1 1 7 E + 0 2

R ESPONSE C O M P U T A T I O N  F R E Q U E N C Y - B Y - F R E Q U E N C Y  I S  CO MPLET E

T O T A L  T I M E  =  1 6 1 . 5 1 1 ,  CPU =  5 7 8 . 6 6 6 ,  1 / 0  = 1 0 8 3 . 9 9 3 ,  S Y S  =  1 . 1 9 5

R E SP ON S ES W I L L  BE PR O C ESS ED  P R O B L E M - B Y - P R O B L E M  IN  1 0  B L O C KS OF 21 R ESPONSE COMPONENTS EACH
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' . I IMMARY OF PEAK R ESP ON S ES FOR EAR THQ UAKE PRO BLEM 3 0

R L ' . P O N S E  NO 4 : F O U N D A T I O N , X - T R A N S L A T I O N A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  -  2 8 5 0 E + 0 I AT 1 1 . 7 2 0
RESPONSE NO 5 : F O U N D A T I O N , Y - T R A N S L A T I O N A B S O L U T E  A C C E L E R A T I O N M A X I M U M :  - 3 3 3 0 E + 0 1 AT 7 . 5 2 0
R ESPONSE NO 6 : F O U N D A T I O N , Z - T R A N S L A T I O N A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  5 5 7 0 E + 0 0  AT 1 3 . 4 1 0
RESPONSE NO 7 : F O U N D A T I O N , X X - R O T A T I O N A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - 2 0 8 0 E - 0 1 AT 1 0 . 8 5 0
RESP ON S E NO 8 : F O U N D A T I O N , Y Y - R O T A T I O N A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  . 1 1 1 0 E - 0 1 A T 1 0 . 9 9 0
R ESPONSE NO 9 : F O U N D A T I O N , Z Z - R O T A T I O N A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 7 2 7 5 E - 0 4  AT 1 3 . 3 9 0
R ESPONSE NO 1 0 : S T R U C TU R E , BASE SH EA R  FORCE X - D I R , FORCE M A X I M U M =  . 1 2 0 8 E + 0 8  AT 1 5 . 5 6 0
R ESP ON S E NO 1 1 : ST R U C TU R E , B AS E SH E A R  FORCE Y - D I R , FORCE M A X I M U M =  - . 2 0 5 0 E + 0 8  A T 1 1 . 5 0 0
R ESPONSE NO 1 2 : ST R U C TU R E , V E R T I C A L FORCE Z - D I R , FORCE M A X IM U M =  - . 1 5 1 9 E + 0 7  AT 8 . 9 6 0
R ESPONSE NO 1 3 : S T R U C TU R E . 0 .  T MOMENT X X - A X I S , FORCE M A X IM U M =  . 3 1 9 7 E + 1 0 AT 1 1 . 5 0 0
RESPONSE NO 1 4 : S T R U C TU R E , 0 .  T MOMENT Y Y - A X I S , FORCE M A X IM U M =  . 1 8 4 1 E + 1 0  AT 1 5 , 5 6 0
RESPONSE NO 1 5 : S T R U C TU R E , TORS IONA MOMENT Z Z - A X I S , FORCE M A X I M U M =  - . 1 4 3 9 E + 0 7  AT 1 3 . 2 6 0
RESP ON S E NO 1 6 : S T R U C TU R E , NODE 8 X ) ,  F I X E D  B A S E , A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - 2 8 5 4 E + 0 1 AT 1 1 . 7 2 0
R ESPONSE NO 1 7 : S T R U C TU R E , NODE 8 Y ) ,  F I XED  B A S E , A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - 3 3 2 7 E + 0 1 AT 7 . 5 2 0
R ESPONSE NO 1 8 : S T R U C TU R E , NODE 8 Z ) ,  F I X E D  B A S E , A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 6 5 6 8 E + 0 0  AT 1 3 . 4 1 0
RESP ON S E NO 1 9 : ST R U C TU R E  • , NODE 8 X X ) ,  F I X E D  B A S E , A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - . 2 0 8 0 E - 0 1 AT 1 0 . 8 5 0
RESP ON S E NO 2 0 : ST R U C TU R E , NODE 8 Y Y ) ,  F I X E D  B A S E , A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  . 1 1 1 0 E - 0 1 AT 1 0 . 9 9 0
RESP ON S E NO 2 1 : ST R U C TU R E , NODE 8 Z Z ) ,  F I X E D  B A S E , A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  . 7 2 7 5 E - 0 4  AT 1 3 . 3 9 0
RESP ON S E NO 2 2 : ST R U C TU R E , NODE 9 X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 2 8 5 7 E + 0 1 A T 1 1 . 7 2 0
R ESPONSE NO 2 3 : ST R U C TU R E , NODE 9 Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 3 3 3 5 E + 0 1 AT 7 . 5 2 0
RESP ON S E NO 2 4 : ST R U C TU R E , NODE 9 z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 6 5 6 6 E + 0 0  AT 1 3 . 4 1 0
RESP ON S E NO 2 5 : ST R U C TU R E , NODE 9 X X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 2 1 0 2 E - 0 1 AT 1 0 . 8 5 0
R ESPONSE NO 2 6 : S T R U C TU R E , NODE 9 Y Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 1 1 2 0 E - 0 1 AT 1 0 . 9 9 0
RESP ON S E NO 2 7 : ST R U C TU R E , NODE 9 Z Z ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  . 7 2 9 6 E - 0 4  AT 1 3 . 3 9 0
R ESPONSE NO 2 8 : ST R U C TU R E , NODE 10 X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 2 9 4 3 E + 0 1 A T 1 6 . 2 3 0
RESP ON S E NO 2 9 : ST R U C TU R E , NODE 10 Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 3 5 3 4 E + 0 1 AT 7 . 4 8 0
R ESPONSE NO 3 0 : ST R U C TU R E , NODE 10 Z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 6 5 2 3 E + 0 0  AT 1 3 . 4 1 0
RESP ON S E NO 3 1 : ST R U C TU R E , NODE 10 X X ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - . 2 4 2 0 E - 0 1 AT 1 0 . 8 5 0
RESP ON S E NO 3 2 : ST R U C TU R E , NODE 10 Y Y ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M = -  . 1 2 7 5 E - 0 1 AT 1 0 . 9 9 0
RESP ON S E NO 3 3 : S T R U C TU R E , NODE 10 Z Z ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M -  . 7 6 0 6 E - 0 4  A T 1 3 . 3 9 0
R ESPONSE NO 3 4 : S T R U C TU R E , NODE 11 X ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - . 3 2 8 0 E + 0 1 A T 1 6 . 2 3 0
R ESPONSE NO 3 5 : S T R U C TU R E , NODE 11 Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 4 1 8 1 E + 0 1 AT 7 . 4 9 0
RESP ON S E NO 3 6 : S T R U C T U R E , NODE 11 z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 6 6 2 2 E + 0 0  AT 8 . 9 5 0
R ESPONSE NO 3 7 : S T R U C TU R E , NODE 11 X X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 3 1 2 2 E - 0 1 AT 1 0 . 8 5 0
RESP ON S E NO 3 8 : S T R U C TU R E , NODE 11 Y Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 1 6 1 7 E - 0 1 AT 1 0 . 9 9 0
R ESPONSE NO 3 9 : S T R U C TU R E , NODE 11 Z Z ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - . 8 7 4 8 E - 0 4  A T 1 3 . 0 3 0
R ESPONSE NO 4 0 : S T R U C TU R E , NODE 12 X ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - . 3 6 7 2 E + 0 1 A T 1 6 . 2 1 0
R ESPONSE NO 4 1 : S T R U C TU R E , NODE 12 Y ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - . 4 8 5 1 E + 0 1 AT 7 , 4 9 0
R ESPONSE NO 4 2 : S T R U C TU R E , NODE 1 2 Z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M -  - . 6 8 8 0 E + 0 C  A T 8 . 9 6 0
RESP ON S E NO 4 3 : ST R U C TU R E , NODE 12 X X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 3 7 1 9 E - 0 1 AT 1 0 . 8 5 0
R ESPONSE NO 4 4 : S T R U C TU R E , NODE 12 Y Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 1 9 G 8 E - 0 1 AT 1 0 . 9 9 0
RESP ON S E NO 4 5 : S T R U C T U R E , NODE 12 Z Z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 9 9 7 4 E - 0 4  AT 1 3 . 1 5 0
RESPONSE NO 4 6 : ST R U C TU R E , NODE 1 3 X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 4 1 4 2 E + 0 1 AT 1 6 . 2 1 0
R ESPONSE NO 4 7 : S T R U C TU R E , NODE 1 3 Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 5 6 1 1 E + 0 1 AT 1 1 . 4 9 0
R ESPONSE NO 4 8 : S T R U C TU R E , NODE 1 3 z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 7 1 9 8 E + 0 0  AT 8 . 9 6 0
RESP ON S E NO 4 9 : ST R U C T U R E , NODE 13 X X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 4 3 2 4 E - 0 1 AT 1 0 . 8 5 0
R ESPONSE NO 5 0 : ST R U C T U R E , NODE 1 3 Y Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 2 2 1 3 E - 0 1 AT 1 0 . 9 8 0
R ESPONSE NO 5 1 : S T R U C TU R E , NODE 1 3 Z Z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 1 1 4 9 E - 0 3 A T 1 3 . 1 5 0
RESP ON S E NO 5 2 : ST R U C TU R E , NODE 14 X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  -  4 9 0 5 E + 0 1 AT 1 6 . 2 1 0
RESP ON S E NO 5 3 : S T R U C TU R E , NODE 14 Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - 7 4 6 3 E + 0 1 AT 1 1 . 4 9 0
RESP ON S E NO 5 4 : S T R U C TU R E , NODE 14 Z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 7 6 9 4 E + 0 0 AT 8 . 9 6 0
RESP ON S E NO 5 5 : S T R U C TU R E , NODE 1 4 X X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - 5 1 6 9 E - 0 1 AT 1 0 . 8 5 0
R ESPONSE NO 5 6 : S T R U C TU R E , NODE 1 4 Y Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  . 2 6 6 9 E - 0 1 AT 1 0 . 9 8 0
RESP ON S E NO 5 7 : ST R U C TU R E , NODE 1 4 Z Z ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  . 1 3 8 4 E - 0 3 AT 1 3 . 1 5 0
R ESPONSE NO 5 8 : ST R U C TU R E , NODE 1 5 X ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 5 5 1 8 E + 0 1 AT 1 6 . 2 1 0
RESPONSE NO 5 9 : S T R U C TU R E , NODE 1 5 Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 9 1 3 8 E 4 - 0 1 AT 1 1 . 4 9 0
RESP ON S E NO 6 0 : S T R U C TU R E , NODE 15 Z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  - . 8 0 9 2 E + 0 D  A T 8 . 9 6 0
RESP ON S E NO 6 1 : ST R U C TU R E , NODE 15 X X ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  - . 5 7 7 6 E - 0 1 AT 1 0 . 8 5 0
RESP ON S E NO 6 2 : ST R U C TU R E , NODE 1 5 Y Y ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  3 0 1 6 E - 0 1 AT 1 0 . 9 8 0
r e s p o n ' : e n o  6 3 : ST R U C TU R E , NODE 15 Z Z ) A B S O L U T E  A C C E L E R A T I O N M A X I M U M =  1 5 8 0 E - 0 3  AT 1 3 . 2 6 0
R ESPONSE NO 6 4 : ST R U C TU R E . NODE 16 X ) A B S O L U T E  A C C E L E R A T I O N M A X IM U M =  6 2 5 7 E + 0 I AT 15  5 7 0
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RESPONSE NO 6 5 ; STRU C TU R E , NODE 16 Y )
RESPONSE NO 6 6 : S T R U C TU R E , NODE 16 Z )
R ESPONSE NO 6 7 : STR U C TU R E , NODE 16 X X )
RESPONSE NO 6 8 : STR U C TU R E , NODE 16 Y Y )
RESPONSE NO 6 9 : STR U C TU R E , NODE 16 Z Z )
RESPONSE NO 7 0 : STR U C TU R E , NODE 17 X )
RESP ON S E NO 7 1 : S T R U C TU R E , NODE 17 Y )
R ESPONSE NO 7 2 : S T R U C TU R E , NODE 1 7 z )
R ESPONSE NO 7 3 : STRU C TU R E , NODE 17 X X )
R ESPONSE NO 7 4 : STRU C TU R E , NODE 17 Y Y )
R ESPONSE NO 7 5 : STRU C TU R E , NODE 17 Z Z )
R ESPONSE NO 7 6 : ST R U C TU R E , NODE 1 8 X)
R ESPONSE NO 7 7 : S T R U C TU R E , NODE 1 8 Y )
R ESPONSE NO 7 8 : STRU C TU R E , NODE 1 8 z )
R ESPONSE NO 7 9 : STRU C TU R E , NODE 18 X X )
R ESPONSE NO 8 0 : S T R U C TU R E , NODE 18 Y Y )
R ESPONSE NO 8 1 : S T R U C TU R E , NODE 1 8 Z Z )
R ESPONSE NO 8 2 : S T R U C TU R E , NODE 19 X)
R ESPONSE NO 8 3 : STRU C TU R E , NODE 19 Y )
R ESPONSE NO 8 4 : S T R U C TU R E , NODE 19 z )
R ESPONSE NO 8 5 : S T R U C TU R E , NODE 19 X X )
R ESPONSE NO 8 6 : S T R U C TU R E , NODE 19 Y Y )
RESPONSE NO 8 7 : S T R U C TU R E , NODE 19 Z Z )
RESPONSE NO 8 8 : S T R U C TU R E , NODE 2 0 X)
RESPONSE NO 8 9 : S T R U C TU R E , NODE 2 0 Y )
RESPONSE NO 9 0 : S T R U C TU R E , NODE 2 0 Z)
RESPONSE NO 9 1 : S T R U C TU R E , NODE 2 0 X X )
RESPONSE NO 9 2 : S T R U C TU R E , NODE 2 0 Y Y )
RESPONSE NO 9 3 : S T R U C TU R E , NODE 2 0 Z Z )
RESPONSE NO 9 4 : S T R U C TU R E , NODE 21 X) TOP
RESPONSE NO 9 5 : S T R U C TU R E , NODE 21 Y ) TOP
R ESPONSE NO 9 6 : S T R U C TU R E , NODE 21 Z) TOP
R ESPONSE NO 9 7 : S T R U C TU R E , NODE 21 X X ) TOP
R ESPONSE NO 9 8 : STR U C TU R E , NODE 21 Y Y ) TOP
R ESPONSE NO 9 9 : STR U C TU R E , NODE 21 Z Z ) TOP
R ESPONSE N 0 1 0 0 : STR U C TU R E , ELMT 1 ( 1 )
R ESPONSE N 0 1 0 1 : STR U C TU R E , ELMT 1 ( 2 )
R ESPONSE N 0 1 0 2 : STR U C TU R E , ELMT 1 ( 3 )
R ESPONSE N 0 1 0 3 : STR U C TU R E , ELMT 1 ( ' * )
R ESPONSE N 0 1 0 4 : STR U C TU R E . ELMT 1 ( 5 )
R ESPONSE N 0 1 0 5 : S T R U C TU R E , ELMT 1 ( 6 )
R ESPONSE N 0 1 0 6 : S T R U C TU R E , ELMT 2 ( 1 )
R ESPONSE N 0 1 0 7 : STR U C TU R E , ELMT 2 ( 2 )
R ESPONSE N 0 1 0 8 : S T R U C TU R E , ELMT 2 ( 3 )
R ESPONSE N 0 1 0 9 : S T R U C TU R E , ELMT 2 ( 4 )
RESPONSE N 0 1 1 0 : S T R U C TU R E , ELMT 2 ( 5 )
RESPONSE N 0 1 11 : S T R U C TU R E , ELMT 2 ( 6 )
RESPONSE N 0 1 1 2 : S T R U C TU R E , ELMT 3 ( 0
R ESPONSE N 0 1 1 3 : S T R U C TU R E , ELMT 3 ( 2 )
RESPONSE N 0 1 1 4 : S T R U C TU R E , ELMT 3 ( 3 )
RESPONSE N 0 1 1 5 : S T R U C TU R E , ELMT 3 ('t)
RESPONSE N 0 1 1 6 : S T R U C TU R E , ELMT 3 ( 5 )
RESPONSE N 0 1 1 7 : S T R U C TU R E , ELMT 3 ( 6 )
RESPONSE N 0 1 1 8 : STR U C TU R E , ELMT 4 ( 1 )
R ESPONSE N 0 1 1 9 : STR U C TU R E , ELMT 4 ( 2 )
RESPONSE N 0 1 2 0 : STR U C TU R E , ELMT 4 ( 3 )
R ESPONSE N 0 1 2 1 : S T R U C TU R E , ELMT 4 (‘t)
R ESPONSE N 0 1 2 2 : STR U C TU R E , ELMT 4 (5)
RESPONSE N 0 1 2 3 : STR U C TU R E , E I M T 4 (<>)
R ESI 'ON S I  N ( 1 I 2 4 S I R I K  lU R I . I I M I 5 ( 1 )
RESPONSE N 0 1 2 5 : S T K U C I U R E , LLMT 5 ( 2 )
RESPONSE N 0 1 2 6 : STR U C TU R E , ELMT 5 (3)
RESPONSE N U 1 2 7 : STR U C TU R E , ELMT 5 ( 4 )

RESPONSE N0 12 8 : S T R U C TU R E , ELMT 5 ( 5 )

A B S O L U T E A C C E L E R A T I O N M A X IM U M - - . 1 0 8 0 E + 0 2 AT 11 . 4 9 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M - . 8 4 5 1 E + 0 0 AT 8 . 9 6 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M - . 6 2 7 2 E - 0 1 AT 1 0 , 8 5 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M . 3 3 1 6 E - 0 1 AT 1 0 . 9 8 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = - . 1 7 6 0 E - 0 3 AT 1 3 . 2 6 0
A B S O L U T E A C C E L E R A T I O N M A X I M U M . 7 1 6 9 E + 0 1 AT 1 5 . 5 7 0
A B S O L U T E A C C E L E R A T I O N M A X I M U M = - . I 2 4 4 E + 0 2 AT 1 1 , 5 0 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M . 8 8 3 5 E + 0 0 AT 1 1 . 2 0 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = - . 6 6 5 3 E - 0 1 AT 1 0 . 8 5 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = . 3 5 6 2 E - 0 1 AT 1 0 . 9 8 0
A B S O L U T E A C C E L E R A T I O N M A X I M U M = - . 1 9 0 9 E - 0 3 AT 1 3 . 2 6 0
A B S O L U T E A C C E L E R A T I O N M A X I M U M 8 0 7 7 E + 0 1 AT 1 5 . 5 7 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = - 1 4 0 8 E + 0 2 AT 1 1 . 5 0 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = 9 1 5 9 E + 0 0 AT 1 1 . 2 0 0
A B S O L U T E A C C E L E R A T I O N M A X I M U M = - 6 9 1 3 E - 0 1 AT 1 0 . 8 5 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M 3 7 4 1 E - 0 1 AT 1 0 . 9 8 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M - 2 0 3 5 E - 0 3 AT 1 3 . 2 6 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = 8 9 8 1 E +01 AT 1 5 . 5 6 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = - 1 5 6 8 E + 0 2 AT 1 1 . 5 0 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = 9 4 1 7 E + 0 0 AT 1 1 . 2 0 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M - 7 0 6 4 E - 0 1 AT 1 0 . 8 5 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M = 3 8 5 5 E - 0 1 AT 1 0 . 9 8 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M - 2 1 3 9 E - 0 3 AT 1 3 . 2 6 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = 9 5 3 7 E + 0 1 AT 1 5 . 5 6 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = - 1 6 6 5 E + 0 2 AT 1 1 . 5 0 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M = 9 4 7 0 E + 0 0 AT 1 1 . 2 0 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M = - 7 0 8 8 E - 0 1 AT 1 0 . 8 5 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = 3 8 7 6 E - 0 1 AT 1 0 . 9 8 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M = - 2 1 5 9 E - 0 3 AT 1 3 . 2 6 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M = 1 0 3 6 E + 0 2 AT 1 5 . 5 6 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M - 1 8 1 3 E + 0 2 AT 1 1 . 5 1 0
A B S O L U T E A C C E L E R A T I O N M A X IM U M 1 4 0 0 E + 0 1 AT 5 . 2 3 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M - - 7 1 3 0 E - 0 1 AT 1 0 . 8 5 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M 3 9 0 7 E - 0 1 A T 1 0 . 9 8 0

A B S O L U T E A C C E L E R A T I O N M A X IM U M = - 2 1 7 9 E - 0 3 AT 1 3 . 2 6 0

FORCE OR S T R E S S M A X IM U M =: 3 2 0 1 E + 0 7 AT 1 1 . 2 0 0
FORCE OR S T R E S S M A X IM U M = - 4 8 8 2 E + 0 8 AT 1 1 . 5 0 0

FORCE OR S T R E S S M A X IM U M = - 2 8 5 4 E + 0 8 AT 1 5 . 5 6 0

FORCE OR S T R E S S M A X I M U M = - 3 3 5 4 E + Q 7 AT 1 3 . 2 6 0

FORCE OR S T R E S S M A X IM U M 4 4 1 1 E + 1 0 AT 1 5 . 5 7 0

FORCE OR S T R E S S M A X I M U M - 7 6 5 5 E + 1 0 AT 1 1 . 5 0 0

FORCE OR S T R E S S M A X IM U M 3 1 9 0 E + 0 7 AT 1 1 . 2 0 0

FORCE OR S T R E S S M A X IM U M - 4 8 6 5 E + 0 8 AT 1 1 . 5 0 0

FORCE OR S T R E S S M A X IM U M - 2 8 4 2 E + 0 8 AT 1 5 . 5 7 0

FORCE OR S T R E S S M A X IM U M - 3 3 3 7 E + 0 7 AT 1 3 . 2 6 0

FORCE OR S T R E S S M A X IM U M = 4 1 9 5 E + 1 0 AT 1 5 . 5 7 0

FORCE OR S T R E S S M A X IM U M - 7 2 8 6 E + 1 0 AT 1 1 . 5 0 0

FORCE OR S T R E S S M A X IM U M = 3 1 5 3 E + 0 7 AT 1 1 . 2 0 0

FORCE OR S T R E S S M A X IM U M = - 4 8 0 0 E + 0 8 AT 1 1 . 5 0 0

FORCE OR S T R E S S M A X IM U M = - 2 7 9 8 E + 0 8 AT 1 5 . 5 7 0

FORCE OR S T R E S S M A X IM U M - 3 2 8 3 E + 0 7 AT 1 3 . 2 6 0

FORCE OR S T R E S S M A X IM U M 3 7 9 3 E + 1 0 AT 1 5 . 5 7 0

FORCE OR S T R ESS M A X IM U M - - 6 5 9 7 E + 1 0 AT 1 1 . 5 0 0

FORCE OR S T R E S S M A X IM U M 3 0 9 0 E + 0 7 AT 1 1 . 2 0 0

FORCE OR S T R E S S M A X IM U M = - 4 6 9 6 E + 0 8 AT 1 1 . 5 0 0
FORCE OR S T R E S S M A X IM U M - 2 7 2 9 E + 0 8 AT 1 5 . 5 7 0

FORCE OR S T R E S S M A X IM U M - 3 1 9 3 E + 0 7 AT 1 3 . 2 6 0

FORCE OR S T R E S S M A X IM U M = 3 4 1 8 E + 1 0 AT 1 5 . 5 7 0

FORCF OR S T R ESS M A X IM U M S ' l S T T i i n A! I I  5 1 0

f O R l L DR S I R I S . M A X IM U M I I I / Al 1 1 / ( I I I

FORCE OR S T R ESS M A X IM U M r- - 4 5 0 8 L + 0 8 A l 1 1 . 5 0 0

FORCE OR S T R E S S M A X IM U M = - 2 6 0 5 E + 0 8 AT 15 570

FORCE OR S T R E S S M A X IM U M - 3 0 2 0 E + 0 7 Al I . V S b O

FORCE OR S T R E S S M A X IM U M 3 0 2 2 E + 1 0 AT 1 5 . 5 7 0
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RESPONSE N0129: STRUCTURE , ELMT, 5 ( 6 ) FORCE OR STRESS MAXIMUM -  - . 5 2 7 7 E + 1 0 AT 1 . 5 1 0
RESPONSE N0 130: STRUCTURE , ELMT. 6 ( 1 ) FORCE OR STRESS MAXIMUM = . 2 7 6 8 E + 0 7 AT 1 . 2 0 0
RESPONSE N 0 1 3 1 : STRUCTURE , ELMT. 6 ( 2 ) FORCE OR STRESS MAXIMUM = - - 4 2 1 3 E + 0 8 AT 1 . 5 0 0
RESPONSE N0 132: STRUCTURE , ELMT. 6 b) FORCE OR STRESS MAXIMUM = - . 2 4 2 2 E + 0 8 AT 5 . 5 7 0
RESPONSE N0 133: STRUCTURE , ELMT. 6 b) FORCE OR STRESS MAXIMUM = - . 2 7 3 9 E + 0 7 AT 5 . 2 6 0
RESPONSE N0 134; STRUCTURE , ELMT. 6 b) FORCE OR STRESS MAXIMUM =  .2 3 9 9 E + 1 0 AT 5 . 5 7 0
RESPONSE N O U S : STRUCTURE , ELMT. 6 b) FORCE OR STRESS MAXIMUM = - . 4 2 0 1 E + 1 0 AT 1 . 5 1 0
RESPONSE N 0 I 3 6 : STRUCTURE , ELMT. 7 ( 1 ) EORCE OR STRESS MAXIMUM =  .2 5 3 2 E + 0 7 AT 1 . 2 0 0
RESPONSE N0 137: STRUCTURE , ELMT. 7 ( 2 ) EORCE OR STRESS MAXIMUM = - . 3 8 8 0 E + 0 8 AT 1 . 5 0 0
RESPONSE N0 138: STRUCTURE , ELMT. 7 b) EORCE OR STRESS MAXIMUM = - . 2 2 2 4 E + 0 8 AT 5 . 5 7 0
RESPONSE N0 139: STRUCTURE , ELMT. 7 b) FORCE OR STRESS MAXIMUM = - . 2 4 4 0 E + 0 7 AT 3 . 2 6 0
RESPONSE N O U O : STRUCTURE , ELMT. 7 b) EORCE OR STRESS MAXIMUM :: .1 8 9 1 E + 1 0 AT 5 . 5 7 0
RESPONSE N 0 U 1 : STRUCTURE , ELMT. 7 b) FORCE OR STRESS MAXIMUM =  - . 3 3 2 0 E + 1 0 AT 1 . 5 1 0
RESPONSE N 0 U 2 : STRUCTURE , ELMT. 8 ( 0 EORCE OR STRESS MAXIMUM =  . 2 2 5 1 E+07 AT 1 . 2 0 0
RESPONSE N O U S : STRUCTURE , ELMT. 8 ( 2 ) EORCE OR STRESS MAXIMUM = - . 3 5 0 3 E + 0 8 AT 1 . 5 0 0
RESPONSE NO144: STRUCTURE , ELMT. 8 b) EORCE OR STRESS MAXIMUM -  - . 2 0 0 6 E + 0 8 AT 5 . 5 7 0
RESPONSE N O U S : STRUCTURE , ELMT. 8 b) EORCE OR STRESS MAXIMUM =  - 2 0 8 6 E + 0 7 AT 3 . 2 6 0
RESPONSE N 0 U 6 : STRUCTURE , ELMT. 8 b) EORCE OR STRESS MAXIMUM = . U 1 6 E + 1 0 AT 5 . 5 7 0
RESPONSE N 0 U 7 : STRUCTURE , ELMT. 8 b) EORCE OR STRESS MAXIMUM - . 2 4 9 2 E + 1 0 AT 1 . 5 1 0
RESPONSE N O U S : STRUCTURE , ELMT. 9 ( 1 ) EORCE OR STRESS MAXIMUM =  .1 9 3 6 E + 0 7 AT 1 . 2 0 0
RESPONSE N 0 U 9 : STRUCTURE , ELMT, 9 ( 2 ) EORCE OR STRESS MAXIMUM =  - . 3 0 6 8 E + 0 8 AT 1 . 5 0 0
RESPONSE NOISO: STRUCTURE , ELMT. 9 b) FORCE OR STRESS MAXIMUM = - . U 5 8 E + 0 8 AT 5 . 5 6 0
RESPONSE N 0 1 5 1 : STRUCTURE , ELMT. 9 b) FORCE OR STRESS MAXIMUM =  - . U 2 4 E + 0 7 AT 3 . 2 6 0
RESPONSE N0 152: STRUCTURE , ELMT. 9 b) EORCE OR STRESS MAXIMUM =  .9 8 4 8 E + 0 9 AT 5 . 5 7 0
RESPONSE N0 1 5 3 : STRUCTURE , ELMT. 9 b) EORCE OR STRESS MAXIMUM =  - . U 3 6 E + 1 0 AT 1 . 5 1 0
RESPONSE N 0 154: STRUCTURE , ELMT. 10 0 ) EORCE OR STRESS MAXIMUM =  .1 5 8 9 E + 0 7 AT 1 . 2 0 0
RESPONSE N 0 155: STRUCTURE , ELMT. 10 ( 2 ) EORCE OR STRESS MAXIMUM =  - . 2 5 7 4 E + 0 8 AT 1 . 5 1 0
RESPONSE N 0 156: STRUCTURE , ELMT. 10 ( 3 ) FORCE OR STRESS MAXIMUM = - . U 7 6 E + 0 8 AT 5 . 5 6 0
RESPONSE N 0 157: STRUCTURE , ELMT. 10 ( 4 ) FORCE OR STRESS MAXIMUM =  - . 1 3 4 4 E + C 7 AT 3 . 2 6 0
RESPONSE NO158: STRUCTURE , ELMT. 10 b) EORCE OR STRESS MAXIMUM =  .6 0 3 2 E + 0 9 AT 5 . 5 7 0
RESPONSE N0 1 5 9 : STRUCTURE , ELMT. 10 b) EORCE OR STRESS MAXIMUM = - . 1 0 6 6 E + 1 0 AT 1 . 5 1 0
RESPONSE N0 1 6 0 : STRUCTURE , ELMT. 11 ( 1 ) EORCE OR STRESS MAXIMUM = .1 1 2 4 E + 0 7 AT 1 . 2 0 0
RESPONSE N 0 1 6 1 : STRUCTURE , ELMT. 11 ( 2 ) FORCE OR STRESS MAXIMUM =  - . 1 8 7 6 E + 0 8 AT 1 . 5 1 0
RESPONSE N 0 162: STRUCTURE , ELMT. 11 b) EORCE OR STRESS MAXIMUM =  - . 1 0 7 4 E + 0 8 AT 5 . 5 6 0
RESPONSE N 0 163: STRUCTURE , ELMT. 11 b) EORCE OR STRESS MAXIMUM =  - . 8 7 3 1 E+06 AT 3 . 2 6 0
RESPONSE N0 164: STRUCTURE , ELMT. 11 ( 5 ) EORCE OR STRESS MAXIMUM =  .2 7 2 4 E + 0 9 AT 5 . 5 7 0
RESPONSE N0 165: STRUCTURE , ELMT. 11 ( 6 ) FORCE OR STRESS MAXIMUM = - . 4 8 4 6 E + 0 9 AT 1 . 5 1 0
RESPONSE N0 166: STRUCTURE , ELMT. 12 0 ) EORCE OR STRESS MAXIMUM = .2 6 2 5 E + 0 6 AT 5 . 2 3 0
RESPONSE N0 167: STRUCTURE , ELMT. 12 ( 2 ) EORCE OR STRESS MAXIMUM =  - . 3 4 6 2 E + D 7 AT 1 . 5 1 0
RESPONSE N0 168: STRUCTURE , ELMT. 12 b) EORCE OR STRESS MAXIMUM = - . 1 9 7 2 E + 0 7 AT 5 . 5 7 0
RESPONSE N0 1 6 9 : STRUCTURE , ELMT. 12 b) EORCE OR STRESS MAXIMUM = - . 7 5 2 4 E + 0 5 AT 3 . 2 6 0
RESPONSE N O U O : STRUCTURE , ELMT. 12 b) EORCE OR STRESS MAXIMUM =  . 5 2 4 0 E + 0 8 AT 5 . 5 7 0
RESPONSE N 0 U 1  : STRUCTURE , ELMT. 12 b) FORCE OR STRESS MAXIMUM =  -  9 2 6 9 E + 0 8 AT 1 . 5 1 0
RESPONSE N0 1 7 2 : STRUCTURE , ELMT. 13 ( 0 EORCE OR STRESS MAXIMUM =  . 3 2 9 5 E - 0 6 AT 1 . 5 2 0
RESPONSE N0 173: STRUCTURE , ELMT. 13 ( 2 ) EORCE OR STRESS MAXIMUM = . 4 9 0 0 E - 0 7 AT 5 . 5 2 0
RESPONSE N0 1 7 4 : STRUCTURE , ELMT. 13 ( 3 ) FORCE OR STRESS MAXIMUM = - . 8 7 1 3 E - 0 7 AT 1 . 0 5 0
RESPONSE N O U S : STRUCTURE , ELMT. 13 ( 4 ) FORCE OR STRESS MAXIMUM =  .3 0 9 C E - 0 4 AT 1 . 0 6 0
RESPONSE N O U S : STRUCTURE , ELMT. 13 ( 5 ) EORCE OR STRESS MAXIMUM =  - . 2 4 6 2 E - 0 4 AT 5 . 5 3 0
RESPONSE N 0 U 7 : STRUCTURE , ELMT. 13 b) EORCE OR STRESS MAXIMUM = - . 6 8 2 3 E - 0 5 AT 5 . 5 8 0
RESPONSE N O U S : STRUCTURE , ELMT. 14 ( 1 ) EORCE OR STRESS MAXIMUM = - . 3 2 5 1 E - 0 7 AT 7 . 5 0 0
RESPONSE N 0 U 9 : STRUCTURE , ELMT. 14 ( 2 ) FORCE OR STRESS MAXIMUM - . 2 1 5 2 E - D 7 AT 5 . 5 7 0
RESPONSE NOISO: STRUCTURE , ELMT. 14 b) EORCE OR STRESS MAXIMUM = - . 2 0 0 5 E - 0 7 AT 1 . 5 3 0
RESPONSE N 0 1 8 1 : STRUCTURE , ELMT. 14 EORCE OR STRESS MAXIMUM = - . 2 4 6 3 E - 0 5 AT 1 . 5 0 0
RESPONSE N0 182: STRUCTURE , ELMT. 14 ( 5 ) EORCE OR STRESS MAXIMUM =  - . 4 4 2 2 E - 0 5 AT 1 .0 6 0
RESPONSE N 0 183: STRUCTURE , ELMT. 14 ( 6 ) EORCE OR STRESS MAXIMUM =  . 2 7 6 9 E - 0 5 AT 1 . 5 1 0
RESPONSE N 0 184: STRUCTURE , ELMT. 15 ( 1 ) EORCE OR STRESS MAXIMUM =  . 3 2 6 0 E - 0 6 AT 1 . 5 0 0
RESPONSE N 0 185: STRUCTURE , ELMT. 15 ( 2 ) EORCE OR STRESS MAXIMUM = - . 9 8 3 6 E - 0 7 AT 1 . 5 2 0
RESPONSE N 0 186: STRUCTURE , ELMT. 15 b) EORCE OR STRESS MAXIMUM = . 1 2 8 9 E - 0 6 AT 1 . 0 4 0
RESPONSE N0 1 8 7 : STRUCTURE , ELMT. 15 { ' • ) EORCE OR STRESS MAXIMUM = - . 1 2 8 9 E - 0 4 AT 5 . 5 2 0
RESPONSE N0188: STRUCTURE , ELMT. 15 b) EORCE OR STRESS MAXIMUM = - . 4 5 7 9 E - 0 5 AT 1 . 0 5 0
RESPONSE N0189: STRUCTURE , ELMT. 15 ( 6 ) EORCE OR STRESS MAXIMUM = -  3 3 2 4 E - 0 4 AT 1 . 5 0 0
RESPONSE NO UO : STRUCTURE , ELMT. 16 ( 1 ) EORCE OR STRESS MAXIMUM = 4 7 3 0 E - 0 6 AT 1 . 0 3 0
RESPONSE N 0 1 9 1 : STRUCTURE , ELMT. 16 ( 2 ) FORCE' OR STRESS MAXIMUM - . 8 1 1 6 E - 0 7 AT 1 . 0 5 0
RESPONSE N0192: STRUCTURE , ELMT. 16 ( 3 ) EORCE OR STRESS MAXIMUM = 7 8 8 7 E - 0 7 AT 5 580
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RESPONSE N 0 1 9 3 STRUCTURE , E L M T . 16 ( 4 ) FORCE OR S T R E S S , MA XIM U M = - . 1 1 1 7 E - 0 4 AT 1 5 , 5 6 0
RESPONSE N 0 1 9 4 STR U C TU R E , E L M T . 16 ( 5 ) FORCE OR S T R E S S , MA XIM U M = . 9 8 5 7 E - 0 5 AT 1 1 . 0 4 0
RESPONSE N 0 1 9 5 STR U C TU R E , E L M T . 16 ( 6 ) FORCE OR S T R E S S , M A X IM U M . 1 G 7 5 E - 0 4 A T 1 1 . 5 3 0
RESPONSE N 0 1 9 6 STR U C TU R E . E L M T . 17 ( 0 FORCE OR S T R E S S , M A X IM U M = . 1 8 1  I E - 0 8 AT 1 6 . 2 2 0
RESPONSE NO 1 9 7 STRUCTURE , E L M T . 17 ( 2 ) FORCE OR S T R E S S , M A X IM U M z . 1 7 5 4 E - 0 8 AT I T .  5 4 0
RESPONSE N O t S S STRU C TU R E , E L M T . 17 ( 3 ) FORCE OR S T R E S S , MA XIM U M = . 5 8 7 2 E - 0 9 AT 1 1 . 5 3 0
RESPONSE N 0 1 9 9 STRU C TU R E , EL M T . 17 ( 4 ) FORCE OR S T R E S S , M A X IM U M . 9 9 4 4 E - 0 7 AT 5 . 5 2 0
RESPONSE N 0 2 0 0 STRU C TU R E , E L M T . 1 7 ( 5 ) FORCE OR S T R E S S , M A X IM U M = - . 7 2 4 8 E - 0 6 AT 11 . 5 3 0
RESPONSE N 0 2 0 1 ST R U C TU R E , E L M T . 1 7 ( 6 ) FORCE OR S T R E S S , M A X IM U M . 4 0 0 3 E - 0 6 AT 1 1 . 5 1 0

RESPONSE N 0 2 0 2 ST R U C TU R E , E L M T . 18 ( 1 ) FORCE OR S T R E S S , M A X IM U M . 3 2 0 1 E + 0 7 AT 1 1 . 2 0 0

RESPONSE N 0 2 0 3 STRU C TU R E , E L M T . 18 ( 2 ) FORCE OR S T R E S S , M A X IM U M = - . 4 8 8 2 E + 0 8 AT 1 1 . 5 0 0

RESPONSE N 0 2 0 4 STRU C TU R E , E L M T . 1 8 ( 3 ) FORCE OR S T R E S S , M A X IM U M = - . 2 8 5 5 E + 0 8 AT 1 5 . 5 6 0

RESPONSE N 0 2 0 5 ST R U C TU R E , E L M T . 18 ( 4 ) FORCE OR S T R E S S , M A X IM U M - . 3 3 5 4 E + 0 7 AT 1 3 . 2 6 0
RESPONSE N 0 2 0 6 ST R U C TU R E , E L M T . 1 8 ( 5 ) FORCE OR S T R E S S , M A X IM U M = . 4 4 2 7 E + 1 0 AT 1 5 . 5 7 0

RESPONSE N 0 2 0 7 ST R U C TU R E , E L M T . 18 ( 6 ) FORCE OR S T R E S S , M A X IM U M = - . 7 6 8 1 E + 1 0 AT 1 1 . 5 0 0

RESPONSE N 0 2 0 8 ST R U C TU R E , E L M T . 19 ( 0 FORCE OR S T R E S S , M A X IM U M = . 8 7 6 4 E - 0 7 AT 1 1 . 5 5 0
RESPONSE N 0 2 0 9 STRU C TU R E , E L M T . 19 ( 2 ) FORCE OR S T R E S S , M A X IM U M = - . 4 6 0 1 E - 0 8 A T 1 6 . 2 2 0
RESPONSE N 0 2 1 0 S T R U C TU R E , E L M T . 19 ( 3 ) FORCE OR S T R E S S , MA XIM U M = - . 1 3 0 1 E - 0 7 A T 1 5 . 5 6 0

RESPONSE N 0 2 1 1 STR U C TU R E , E L M T . 1 9 ( 4 ) FORCE OR S T R E S S , M A X IM U M = - . 1 6 5 5 E - 0 5 A T 5 . 5 2 0

RESPONSE N 0 2 1 2 STR U C TU R E , E L M T . 19 ( 5 ) FORCE OR S T R E S S , M A X IM U M z - . 8 1 9 6 E - 0 5 AT 1 1 . 0 4 0

RESPONSE N 0 2 1 3 STR U C TU R E , E L M T . 19 ( 6 ) FORCE OR S T R E S S , M A X IM U M z . 2 0 8 9 E - 0 5 AT 1 1 . 0 5 0
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I M t SP E C T R A L S P E C T R A L P E A K / S P C TYPE
STORY FR EQUENCY D A M P I N G RESPONSE OF
MBER VA L U E V A L U E V A L U E R ESPONSE

1 0 0 . 2 5 2 7 E + 0 1 P EA K A C C E L
1 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 , 4 2 7 5 E + 0 1 SPEC A C C E L
1 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 3 9 7 1 E + 0 1 S PE C  A C C E L
1 1 6 D O E + 0 2 5 0 0 0 E - 0 1 , 3 0 0 1 E+ 0 1 S P E C  A C C E L
2 0 0 . 2 9 5 9 E + 0 1 P E A K  A C C E L
2 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 6 4 3 5 E + 0 1 S PE C  A C C E L
2 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 4 0 7 8 E + 0 1 SPEC A C C E L
2 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 3 5 5 2 E + 0 1 SPEC A C C E L
3 0 0 . 7 2 9 7 E + 0 0 P EA K A C C E L
3 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 7 9 0 3 E + 0 0 S PE C  A C C E L
3 8 0 0 D E + 0 1 5 0 0 0 E - 0 1 . 9 2 2 9 E + 0 0 S PE C  A C C E L
3 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 9 4 7 7 E + 0 0 S PE C  AC C EL
4 0 0 . 2 8 5 0 E + 0 1 P EA K AC C EL
4 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 5 1 3 0 E + 0 1 S PE C  AC C EL
4 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 3 7 8 1 E +01 S PE C  AC C EL
4 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 2 8 9 8 E + 0 1 S PE C  AC C EL
5 0 0 . 3 3 3 0 E + 0 1 P EA K A C C E L
5 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 7 8 3 7 E + 0 1 S PE C  A C C E L
5 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 4 2 2 6 E + 0 1 SPEC A C C E L
5 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 3 4 6 5 E + 0 1 SPEC A C C E L
6 0 0 . 6 5 7 0 E + 0 0 P E A K  A C C E L
6 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 9 0 0 3 E + 0 0 S PE C  A C C E L
6 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 8 0 5 9 E + 0 0 S PE C  A C C E L
6 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 9 3 7 7 E + 0 0 S PE C  A C C E L
7 0 0 . 2 0 8 0 E - 0 1 P EA K A C C E L
7 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 3 3 3 7 E - 0 1 S PE C  A C C E L
7 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 2 8 8 6 E - 0 1 S PE C  AC C EL
7 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 2 1 4 4 E - 0 1 S PE C  A C C E L
8 0 0 . 1 1 1 0 E - 0 1 P E A K  A C C E L
8 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 2 0 9 6 E - 0 1 S PE C  A C C E L
8 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 1 7 0 9 E - 0 1 S P E C  A C C E L
8 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 1 2 0 2 E - 0 1 S PE C  A C C E L
9 0 0 . 7 2 7 5 E - 0 4 P E A K  A C C E L
9 4 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 3 8 2 7 E - 0 3 SPEC A C C E L
9 8 0 0 0 E + 0 1 5 0 0 0 E - 0 1 . 1 2 7 1 E - 0 3 S PE C  A C C E L
9 1 6 0 0 E + 0 2 5 0 0 0 E - 0 1 . 8 6 8 5 E - 0 4 SPEC A C C E L

10 0 0 . 1 2 0 8 E + 0 8 P EA K FORCE
11 0 0 . 2 0 5 0 E + 0 8 P E A K  FORCE
1 2 0 0 . 1 5 1 9 E + 0 7 P E A K  FORCE
1 3 0 0 . 3 1 9 7 E + 1 0 P EA K FORCE
1 4 0 0 . 1 8 4 1 E + 1 0 P EA K FORCE
15 0 0 . 1 4 3 9 E + 0 7 P EA K FORCE
16 0 0 . 2 8 5 4 E + 0 1 P EA K A C C E L
16 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 6 1 2 9 E + 0 1 S PE C  AC C EL
17 0 0 . 3 3 2 7 E + 0 1 P EA K A C C E L
17 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 1 0 6 4 E + 0 2 S PE C  AC C EL
18 0 0 . 6 5 6 8 E + 0 0 P E A K  AC C EL
18 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 9 8 4 4 E + 0 0 S PE C  AC C EL
19 0 0 . 2 0 8 0 E - 0 1 P E A K  AC C EL
19 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 3 5 3 8 E - 0 1 S PE C  AC C EL
2 0 0 0 , 1 1 1 0 E - 0 t P E A K  AC C EL
2 0 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 2 3 1 4 E - 0 1 S PE C  A C C E L
21 0 0 . 7 2 7 5 E - 0 4 P EA K A C C E L
21 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 5 3 6 6 E - 0 3 SPEC A C C E L
2 2 0 0 . 2 8 5 7 E + 0 1 P EA K A C C E L
2 2 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 6 1 3 8 E + 0 1 S PE C  AC C EL
2 3 0 0 . 3 3 3 5 E + 0 1 P EA K AC C EL
2 3 4 0 0 0 E + 0 1 2 0 0 0 E - 0 1 . 1 0 6 2 E + 0 2 S PE C  AC C EL
2 4 0 0 . 6 5 6 5 E + 0 0 P EA K AC C EL
2 4 4 0 0 0 E + 0 I 2 0 0 0 E - 0 1 . 9 8 5 2 E + 0 0 SPEC AC C EL
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25 0 G .21G 2E-01 PEAK ACCEL
25 4000E+01 2000E-G1 .3 5 7 5 E - 0 1 SPEC ACCEL
26 0 G .112G E-01 PEAK ACCEL
26 4000E+01 2 0 0 0 E -0 1 .2 3 3 6 E - 0 1 SPEC ACCEL
27 0 0 . 7 2 9 6 E - 0 4 PEAK ACCEL
27 4000E+01 2G00E-G1 . 5 3 9 4 E - 0 3 SPEC ACCEL
28 0 0 2943E+01 PEAK ACCEL
28 4000E+01 2000E-G1 . 6 2 8 0 E + 0 I SPEC ACCEL
29 0 0 .3534E+01 PEAK ACCEL
29 4000E+01 2GG0E-G1 . IG 2 3 E + 0 2 SPEC ACCEL
30 0 0 .6 5 2 3 E + 0 0 PEAK ACCEL
30 4000E+01 2GGGE-G1 .9965E+0G SPEC ACCEL
31 0 0 .242G E-01 PEAK ACCEL
31 4000E+01 2GGGE-01 .4 1 1 1 E - 0 1 SPEC ACCEL
32 400QE+01 20GGE-01 .2 6 5 8 E - 0 1 SPEC ACCEL
33 0 G . 7 6 G 6 E -0 4 PEAK ACCEL
33 4000E+01 500GE-01 . 4 1 6 1 E - 0 3 SPEC ACCEL
33 8000E+01 500GE-01 . 1 2 8 4 E - 0 3 SPEC ACCEL
33 1600E+02 500GE-01 .9 5 9 7 E - G 4 SPEC ACCEL
34 0 0 .3280E+G1 PEAK ACCEL
34 4000E+01 2000E-G1 .6617E+G1 SPEC ACCEL
35 0 0 .4181E+G1 PEAK ACCEL
35 4000E+01 2000E-G1 .9892E+01 SPEC ACCEL
36 0 0 .6622E+0G PEAK ACCEL
36 4000E+01 2G00E-G1 .1G23E+01 SPEC ACCEL
37 0 0 .3 1 2 2 E - 0 1 PEAK ACCEL
37 4G00E+01 2GG0E-01 .529G E-01 SPEC ACCEL
38 0 0 .1 6 1 7 E - 0 1 PEAK ACCEL
38 4000E+01 2GGGE-01 .3 3 8 5 E - 0 1 SPEC ACCEL
39 0 0 . 8 7 4 8 E - 0 4 PEAK ACCEL
39 4G00E+01 2GGGE-01 . 6 8 1 2 E - 0 3 SPEC ACCEL
40 0 G .3672E+01 PEAK ACCEL
40 40GGE+01 2GGGE-01 ,6914E+01 SPEC ACCEL
41 0 G . 4 8 5 1 E+01 PEAK ACCEL
41 40GGE+01 200GE-01 .9851E+01 SPEC ACCEL
42 0 G .6880E+G0 PEAK ACCEL
42 400GE+01 20GGE-01 .1048E+G1 SPEC ACCEL
43 0 G .37 1 9 E -G 1 PEAK ACCEL
43 4000E+01 2 0 0 0 E -0 1 .6286E-G 1 SPEC ACCEL
44 0 G . 1 9 0 8 E - 0 1 PEAK ACCEL
44 4000E+01 2 0 0 0 E -0 1 .40 2 0 E -G 1 SPEC ACCEL
45 0 G . 9 9 7 4 E - 0 4 PEAK ACCEL
45 4000E+01 200GE-01 . 7 7 1 4 E -G 3 SPEC ACCEL
46 0 G .4142E +01 PEAK ACCEL
46 4G00E+G1 2 0 0 0 E -0 1 . 7 2 0 1 E+01 SPEC ACCEL
47 0 G .5611E+G1 PEAK ACCEL
47 4G00E+01 2 0 0 0 E -0 1 .9682E+G1 SPEC ACCEL
48 0 0 .7198E+G 0 PEAK ACCEL
48 4G00E+01 2 0 0 0 E -0 1 .1091E+G1 SPEC ACCEL
49 0 0 .4324E-G 1 PEAK ACCEL
49 4G00E+01 2 0 0 0 E -0 1 .7289E-G 1 SPEC ACCEL
50 0 0 . 2 2 1 3 E -0 1 PEAK ACCEL
50 4GG0E+G1 2 0 0 0 E -0 1 ,4 5 7 9 E - 0 1 SPEC ACCEL
51 0 0 . 1 1 4 9 E - 0 3 PEAK ACCEL
51 4000E+01 2000E-G1 . 8 6 5 6 E - 0 3 SPEC ACCEL
52 0 0 ,4905E+01 PEAK ACCEL
52 40GGE+01 2G00E-G1 .7572E+01 SPEC ACCEL
53 0 0 .7463E+01 PEAK ACCEL
53 4GG0E+G1 2 0 0 0 E -0 1 .1 0 3 9 E + 0 2 SPEC ACCEL
54 0 0 .7694E+G0 PEAK ACCEL
54 400GE+01 2GG0E-G1 .1158E+G1 SPEC ACCEL
55 0 0 .5169E-G 1 PEAK ACCEL
55 4000E+01 2 0 0 0 E -0 1 . 8 6 7 0 E -0 1 SPEC ACCEL
56 0 0 .2669E-G1 PEAK ACCEL
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5 6 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 5 6 2 9 6 - 0 1 S P 6 C  A C C 6 L
5 7 0 0 . . 1 3 8 4 6 - 0 3 P 6 A K  A C C 6 L
' ) / 4 0 0 0 1  t i l l 2 0 0 0 6 - 0 1 . 1 0 1 1 6  0 2 S P 6 C  A C C 6 L
5 « 0 0 . . 5 5 1 8 6 + 0 1 P 6 A K  A C C 6 L
5 8 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 7 8 2 1 6 + 0 1 S P 6 C  A C C 6 L
5 9 0 . 0 . . 9 1 3 8 6 + 0 1 P 6 A K  A C C 6 L
5 9 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 2 6 2 6 + 0 2 S P 6 C  A C C 6 L
6 0 0 . 0 . . 8 0 9 2 6 + 0 0 P 6 A K  A C C 6 L
6 0 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 2 1 2 6 + 0 1 S P 6 C  A C C 6 1
51 0 . 0 . . 5 7 7 6 6 - 0 1 P 6 A K  A C C 6 L
61 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 9 6 3 8 6 - 0 1 S P 6 C  A C C 6 L
6 2 0 . 0 . . 3 0 1 6 6 - 0 1 P 6 A K  A C C 6 L
6 2 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 6 3 3 3 6 - 0 1 S P 6 C  A C C 6 L
6 3 0 . 0 . . 1 5 8 0 6 - 0 3 P 6 A K  A C C 6 L
6 3 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 1 2 6 6 - 0 2 S P 6 C  A C C 6 L
6 4 0 . 0 . . 6 2 5 7 6 + 0 1 P 6 A K  A C C 6 L
6 4 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 8 4 2 7 6 + 0 1 S P 6 C  A C C 6 L
6 5 0 . 0 . . 1 0 8 0 6 + 0 2 P 6 A K  A C C 6 L
6 5 , 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 4 8 6 6 + 0 2 S P 6 C  A C C 6 L
6 6 0 . 0 . . 8 4 5 1 6 + 0 0 P 6 A K  A C C 6 L
6 6 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 2 6 3 6 + 0 1 S P 6 C  A C C 6 L
6 7 0 . 0 . . 6 2 7 2 6 - 0 1 P 6 A K  A C C 6 L
6 7 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 0 4 1 6 + 0 0 S P 6 C  A C C 6 L
6 8 0 . 0 . . 3 3 1 6 6 - 0 1 P 6 A K  A C C 6 L
6 8 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 6 9 1 6 6 - 0 1 S P 6 C  A C C 6 L
6 9 0 . 0 . . 1 7 6 0 6 - 0 3 P 6 A K  A C C 6 L
6 9 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 2 2 7 6 - 0 2 S P 6 C  A C C 6 L
7 0 0 . 0 . . 7 1 6 9 6 + 0 1 P 6 A K  A C C 6 L
7 0 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 9 8 8 1 6 + 0 1 S P 6 C  A C C 6 L
71 0 . 0 . . 1 2 4 4 6 + 0 2 P 6 A K  A C C 6 L
71 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 7 1 7 6 + 0 2 S P 6 C  A C C 6 L
7 2 0 . 0 . . 8 8 3 5 6 + 0 0 P 6 A K  A C C 6 L
7 2 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 3 0 7 6 + 0 1 S P 6 C  A C C 6 L
7 3 0 . 0 . . 6 6 5 3 6 - 0 1 P 6 A K  A C C 6 L
7 3 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 0 9 9 6 + 0 0 S P 6 C  A C C 6 L
7 4 0 . 0 . . 3 5 6 2 6 - 0 1 P 6 A K  A C C 6 L
7 4 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 7 3 6 7 6 - 0 1 S P 6 C  A C C 6 L
7 5 0 . 0 . . 1 9 0 9 6 - 0 3 P 6 A K  A C C 6 L
7 5 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 3 1 0 6 - 0 2 S P 6 C  A C C 6 L
7 6 0 . 0 . . 8 0 7 7 6 + 0 1 P 6 A K  A C C 6 L
7 6 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 1 4 5 6 + 0 2 S P 6 C  A C C 6 L
7 7 0 . 0 . . 1 4 0 8 6 + 0 2 P 6 A K  A C C 6 L
7 7 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 9 6 3 6 + 0 2 S P 6 C  A C C 6 L
7 8 0 . 0 . . 9 1 5 9 6 + 0 0 P 6 A K  A C C 6 L
7 8 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 3 4 7 6 + 0 1 S P 6 C  A C C 6 L
7 9 0 . 0 . . 6 9 1 3 6 - 0 1 P 6 A K  A C C 6 L
7 9 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 1 3 7 6 + 0 0 S P 6 C  A C C E L
8 0 0 . 0 . . 3 7 4 1 6 - 0 1 P E A K  A C C E L
8 0 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 7 6 8 1 6 - 0 1 S PE C  AC C EL
81 0 . 0 . . 2 0 3 5 6 - 0 3 P E A K  A C C E L
81 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 3 8 0 6 - 0 2 S PE C  A C C E L
8 2 0 . 0 . . 8 9 8 1 6 + 0 1 P E A K  A C C E L
8 2 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 3 0 8 6 + 0 2 S PE C  A C C E L
8 3 0 . 0 . . 1 5 6 8 6 + 0 2 P E A K  A C C E L
8 3 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 2 2 2 1 6 + 0 2 S PE C  AC C EL
8 4 0 . 0 . . 9 4 1 7 6 + 0 0 P E A K  A C C E L
8 4 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 3 8 4 6 + 0 1 SPE C  AC C EL
8 5 0 . 0 . . 7 0 6 4 6 - 0 1 P E A K  A C C E L
8 5 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 1 5 8 6 + 0 0 S PE C  AC C EL
8 6 0 . 0 . . 3 8 5 5 6 - 0 1 P E A K  A C C E L
8 6 . 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 7 8 7 1 6 - 0 1 SPE C  AC C EL
8 7 0 . 0 . . 2 1 3 9 6 - 0 3 P EA K AC C EL
8 7 4 0 0 0 6 + 0 1 . 2 0 0 0 6 - 0 1 . 1 4 3 8 6 - 0 2 S PE C  A C C E L
8 8 0 0 . . 9 5 3 7 6 + 0 1 P EA K AC C EL
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88 4000E+01 2 0 0 0 E -0 1 .1 4 1 0 E + 0 2 SPEC ACCEL
89 0 0 . 1 6 6 5 E + 0 2 PEAK ACCEL
89 4000E+01 2 0 0 0 E -0 1 . 2 4 1 1 E + 0 2 SPEC ACCEL
90 0 0 . 9 4 7 0 E + 0 0 PEAK ACCEL
90 4000E+01 2 0 0 0 E -0 1 .1393E+01 SPEC ACCEL
91 0 0 .7 0 8 8 E - 0 1 PEAK ACCEL
91 4000E+01 2 0 0 0 E -0 1 . 1 1 6 2 E + 0 0 SPEC ACCEL
92 0 0 .5 8 7 6 E - 0 1 PEAK ACCEL
92 4000E+01 2 0 0 0 E -0 1 .7 9 0 4 E - 0 1 SPEC ACCEL
93 0 0 . 2 1 5 9 E - 0 3 PEAK ACCEL
93 4000E+01 2 0 0 0 E -0 1 . 1 4 4 9 E - 0 2 SPEC ACCEL
94 0 0 .1 0 3 6 E + 0 2 PEAK ACCEL
94 4000E+01 20 0 0 E -0 1 . 1 5 6 2 E + 0 2 SPEC ACCEL
95 0 0 .1 8 1 3 E + 0 2 PEAK ACCEL
95 4000E+01 2 0 0 0 E -0 1 .2 6 9 5 E + 0 2 SPEC ACCEL
96 0 0 .1400E +01 PEAK ACCEL
96 4000E+01 2 0 0 0 E -0 1 .1670E+01 SPEC ACCEL
97 0 0 .7 1 3 0 E - 0 1 PEAK ACCEL
97 4000E+01 2 0 0 0 E -0 1 . 1 1 6 7 E + 0 0 SPEC ACCEL
98 0 0 .3 9 0 7 E - 0 1 PEAK ACCEL
98 4000E+01 2 0 0 0 E -0 1 , 7 9 5 5 E - 0 1 SPEC ACCEL
99 0 0 . 2 1 7 9 E - 0 3 PEAK ACCEL
99 4000E+01 2 0 0 0 E -0 1 . 1 4 6 0 E - 0 2 SPEC ACCEL

100 0 0 . 3 2 0 1 E+07 PEAK FORCE
101 0 0 . 4 8 8 2 E+08 PEAK EORCE
102 0 0 .2 8 5 4 E + 0 8 PEAK EORCE
103 0 0 . 3 3 5 4 E + 0 7 PEAK FORCE
104 0 0 . 4 4 1 1 E + 1 0 PEAK FORCE
105 0 0 .7 6 5 5 E + 1 0 PEAK FORCE
106 0 0 .5 1 9 0 E + 0 7 PEAK FORCE
107 0 0 . 4 8 6 5 E + 0 8 PEAK FORCE
108 0 0 . 2 8 4 2 E + 0 8 PEAK FORCE
109 0 0 .3 3 3 7 E + 0 7 PEAK FORCE
110 0 0 .4 1 9 5 E + 1 0 PEAK FORCE
111 0 0 . 7 2 8 6 E + 1 0 PEAK FORCE
112 0 0 .3 1 5 3 E + 0 7 PEAK FORCE
113 0 0 . 4 8 0 0 E + 0 8 PEAK FORCE
114 0 0 . 2 7 9 8 E + 0 8 PEAK FORCE
115 0 0 .3 2 8 3 E + 0 7 PEAK FORCE
116 0 0 . 3 7 9 3 E + 1 0 PEAK FORCE
117 0 0 .6 5 9 7 E + 1 0 PEAK FORCE
118 0 0 .3 0 9 0 E + 0 7 PEAK FORCE
119 0 0 .4 6 9 6 E + 0 8 PEAK FORCE
120 0 0 .2 7 2 9 E + 0 8 PEAK FORCE
121 0 0 .3 1 9 3 E + 0 7 PEAK FORCE
122 0 0 .3 4 1 8 E + 1 0 PEAK FORCE
123 0 0 . 5 9 5 3 E + 1 0 PEAK FORCE
124 0 0 .2 9 7 3 E + 0 7 PEAK FORCE
125 0 0 .4 5 0 8 E + 0 8 PEAK FORCE
125 0 0 .2 6 0 5 E + 0 8 PEAK FORCE
127 0 0 . 3 0 2 0 E + 0 7 PEAK FORCE
128 0 0 . 5 0 2 2 E + 1 0 PEAK FORCE
129 0 0 .5 2 7 7 E + 1 0 PEAK FORCE
130 0 0 . 2 7 6 8 E + 0 7 PEAK FORCE
131 0 0 . 4 2 1 3 E + 0 8 PEAK FORCE
132 0 0 . 2 4 2 2 E + 0 8 PEAK FORCE
133 0 0 .2 7 3 9 E + 0 7 PEAK FORCE
134 0 0 23 9 9 E + 1 0 PEAK FORCE
135 0 0 .4 2 0 1 E + 1 0 PEAK FORCE
136 0 0 .2 5 3 2 E + 0 7 PEAK FORCE
137 0 0 . 3 8 8 0 E + 0 8 PEAK FORCE
138 0 0 . 2 2 2 4 E + 0 8 PEAK FORCE
1 19 0 0 24 40 1  t o ; P I A K  r oRCI

140 0 0 1891 1 + 1 0 PEAK fOK’l t
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U l 0 . 0 , ■ 3 3 2 0 E + 1 0 P EA K FORCE
1 4 2 0 , 0 . . 2 2 5 1 E + 0 7 P EA K FORCE
1 4 3 0 , - 0 . . 3 5 0 3 E + 0 8 P E A K  FORCE
1 4 4 0 . 0 . . 2 0 0 6 E + 0 8 P EA K FORCE
1 4 5 0 . 0 . . 2 0 8 6 E + 0 7 P EA K FORCE
1 4 6 0 . 0 . . 1 4 1 6 E + 1 0 P E A K  FORCE
1 4 7 0 0 . . 2 4 9 2 E + 1 0 P EA K FORCE
1 4 8 0 0 , . 1 9 3 6 E + 0 7 P EA K FORCE
1 4 9 0 . 0 . . 3 0 6 8 E + 0 8 P E A K  FORCE
1 5 0 0 , 0 . . 1 7 5 8 E + 0 8 P EA K FORCE
151 0 . 0 . . 1 7 2 4 E + 0 7 P EA K FORCE
1 5 2 0 , 0 . 9 8 4 8 E + 0 9 P E A K  FORCE
1 5 3 0 . 0 . . 1 7 3 6 E + 1 0 P E A K  FORCE
1 5 4 0 . 0 . . 1 5 8 9 E + 0 7 P EA K FORCE
1 5 5 0 . 0 . . 2 5 7 4 E + 0 8 P E A K  FORCE
1 5 6 0 . 0 , . 1 4 7 6 E + 0 8 P EA K FORCE
1 5 7 0 . 0 . . 1 3 4 4 E + 0 7 P EA K FORCE
1 5 8 0 . 0 . . 6 0 3 2 E + 0 9 P E A K  FORCE
1 5 9 0 . 0 . . 1 0 6 6 E + 1 0 P E A K  FORCE
1 6 0 0 . 0 . . 1 1 2 4 E + 0 7 P EA K FORCE
161 0 . 0 . . 1 8 7 6 E + 0 8 P E A K  FORCE
1 6 2 0 . 0 . . 1 0 7 4 E + 0 8 P EA K FORCE
1 6 3 0 . 0 . . 8 7 3 1 E + 0 6 P E A K  FORCE
1 6 4 0 . 0 . . 2 7 2 4 E + 0 9 P E A K  FORCE
1 6 5 0 . 0 , . 4 8 4 6 E + 0 9 P EA K FORCE
1 6 6 0 . 0 . . 2 6 2 5 E + 0 6 P E A K  FORCE
1 6 7 0 . 0 , . 3 4 6 2 E + 0 7 P E A K  FORCE
1 6 8 0 . 0 . . 1 9 7 2 E + 0 7 P EA K FORCE
1 6 9 0 . 0 , . 7 5 2 4 E + 0 5 P EA K FORCE
1 7 0 0 , 0 . . 5 2 4 0 E + 0 8 P E A K  FORCE
171 0 . 0 . . 9 2 6 9 E + 0 8 P E A K  FORCE
1 7 2 0 . 0 . . 3 2 9 5 E - 0 6 P EA K FORCE
1 7 3 Q. 0 . . 4 9 0 0 E - 0 7 P E A K  FORCE
1 7 4 0 . 0 . . 8 7 1 3 E - 0 7 P E A K  FORCE
1 7 5 0 . 0 . . 3 0 9 0 E - 0 4 P EA K FORCE
1 7 6 0 . 0 . . 2 4 6 2 E - 0 4 P EA K FORCE
1 7 7 0 . 0 . . 6 8 2 3 E - 0 5 P E A K  FORCE
1 7 8 0 , 0 . . 3 2 5 1 E - 0 7 P E A K  FORCE
1 7 9 0 . 0 . . 2 1 5 2 E - 0 7 P EA K FORCE
1 8 0 0 . 0 . . 2 0 0 5 E - 0 7 P EA K FORCE
181 0 . 0 . . 2 4 6 3 E - 0 5 P E A K  FORCE
1 8 2 0 , 0 . . 4 4 2 2 E - 0 5 P E A K  FORCE
1 8 3 0 . 0 , . 2 7 6 9 E - 0 5 P EA K FORCE
1 8 4 0 . 0 , . 3 2 6 0 E - 0 6 P EA K FORCE
1 8 5 0 . 0 . . 9 8 3 6 E - 0 7 P E A K  FORCE
1 8 6 0 . 0 . . 1 2 8 9 E - 0 6 P EA K FORCE
1 8 7 0 , 0 . . 1 2 8 9 E - 0 4 P E A K  FORCE
1 8 8 0 . 0 . . 4 5 7 9 E - 0 5 P E A K  FORCE
1 8 9 0 . 0 . . 3 3 2 4 E - 0 4 P EA K FORCE
1 9 0 0 , 0 . . 4 7 3 0 E - 0 6 P EA K FORCE
191 0 . 0 . . 8 1 1 6 E - 0 7 P E A K  FORCE
1 9 2 0 . 0 . . 7 8 8 7 E - 0 7 P EA K FORCE
1 9 3 0 . 0 . . 1 1 1 7 E - 0 4 P EA K FORCE
1 9 4 0 , 0 , . 9 8 5 7 E - 0 5 P EA K FORCE
1 9 5 0 . 0 . . 1 0 7 5 E - 0 4 P EA K FORCE
1 9 6 0 , 0 . . 1 8 1  I E - 0 8 P EA K FORCE
1 9 7 0 . 0 , . 1 7 5 4 E - 0 8 P E A K  FORCE
1 9 8 0 . 0 . . 5 8 7 2 E - 0 9 P EA K FORCE

1 9 9 0 . 0 . . 9 9 4 4 E - 0 7 P EA K FORCE
2 0 0 0 . 0 . . 7 2 4 8 E - 0 6 P EA K FORCE
2 0 1 0 . 0 . . 4 0 0 3 E - 0 6 P EA K FORCE
2 0 2 0 , 0 , . 3 2 0 1 E + 0 7 P EA K FORCE
2 0 3 0 . 0 . . 4 8 8 2 E + 0 8 P E A K  FORCE
2 0 4 0 , 0 . . 2 8 5 5 E + 0 8 P EA K FORCE
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205 0 , 0 , .3 3 5 4 E + 0 7 PEAK FORCE
,:06 0, 0 , . 4 4 2 7 E + 1 0 PEAK FORCE
207 0 . 0 , .7 6 8 1 E + 1 0 PEAK FORCE
208 0, 0 . . 8 7 6 4 E - 0 7 PEAK FORCE
209 0 , 0 . , 4 6 0 1 E -0 8 PEAK FORCE
210 0 , 0 , , 1 3 0  I E - 0 7 PEAK FORCE
211 0 . 0 , , 1 6 5 5 E - 0 5 PEAK FORCE
212 0, 0, , 8 1 9 6 E - 0 5 PEAK FORCE
213 0, 0 , , 2 0 8 9 E - 0 5 PEAK FORCE

NUMBER OF ATTRIBUTES = 4
NUMBER OF RESPONSE VECTOR Q UANTIT IES = 325

REORDERING BY RESPONSE COMPONENT IS COMPLETE
AND INVERSE FAST FOURIER TRANSFORMS HAVE BEEN COMPUTED

TOTAL TIME =  1 9 0 , 4 1 5 ,  CPU = 5 9 3 . 3 9 0 ,  1 / 0 = 1 1 1 1 , 4 1 2 ,  SYS =  1 , 2 2 5
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Example o f inpu t f i l e  used to  run SMACS 

fo r  a fix e d  base an a lys is .

Note th a t  only the va riab les  IFXB I, NCASE 

and NVIMP are changed from the  

previous SSI example.



SUMMARY OF IN P U T F I L E  SMACSI

2 4  6  8 ( 1 ) 2 4  6 8 ( 2 ) 2  4 6 8 ( 3 ) 2 4 6 8 ( 4 ) 2  4  6 8 ( 5 ) 2  4 6 8 ( 6 ) 2  4 6 8 ( 7 ) 2 4 6 8 ( 8
1> SMACS T ES T2 FOR BER KE LE Y —  Z I O N  REACTOR C ON TA I NME NT  B U I L D I N G <

2> 8 . 5 7 E 6 1 3 9 0 . 7 8 . 5 . 0 2 5 4 5 0 0 0 3 0 <

3> 1 1 1 1 NFDN , NTSTR , ISMXI , I F X B I <

4> 1 2 3 4 5 6 7 8 9 RANDOM SEED <

5> 0 . 5 0 . 7 <

6> 1 6 0 0 0 . 0 0 N S T R . N D F D , I F T I M P , - — <

7> 1 2 3 4 5 6 ITDOF <

8 > 1 . 2 7 4 E 6 0 . 0 . 0 .  3 . 9 4 9 E 6 0 . FDN MASS MATR 1x <
9 > 0 . 1 . 2 7 4 E 6 0 . - 3 . 9 4 9 E 6 0 .  - 5 . 0 9 6 E 5 FDN MASS MATRI x <

10 > 0 . 0 . 1 . 2 7 4 E 6 0 .  5 . 0 9 6 E 5 0 . FDN MASS M A T R I X <
1 1> 0 . - 3 . 9 4 9 E 6 0 . 1 . 7 5 8 E 9 0 .  1 . 5 8 0 E 6 FDN MASS M A T R I X <
12 > 3 . 9 4 9 E 6 0 . 5 . 0 9 6 E 5 0 .  1 . 7 4 9 E 9 0 . FDN MASS M A T R I X <
13 > 0 . - 5 . 0 9 6 E 5 0 . 1 . 5 8 0 E 6 0 .  3 . 4 8 3 E 9 FDN MASS M A T R I X <
1 4 > 0 0 . 0 0 . 0 1 FTR , X , Y Z , 0 <

1 5 > 13  6 1 2 3 4 5 6 NMODE , NDOF , IDOF <

16 > 0 0 . 0 0 . 0 I F T R A N  , X , Tf Z , 0 <

17 > 0 <

18 > 1 9 8  NKEEP =  THE NUMBER OF RESPONSES TO C AL CU LA TE AND KEEP <

19 > 1 3 9 1 0 1 1 0 ( 1 0 A 8 , / , ( 8 F 1 0 . 5 ) ) <

2 0 > 0 . 0 1  3 3 . 0 F M I N  , FMAX <

2 1 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EO. PROB 1 <

2 2 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 2 <

2 3 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT . SCALE , N P O I N T , N FF T  — EQ. PROB 3 <

2 4 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T — EO. PROB 4 <

2 5 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EO. PROB 5 <

2 6 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N F F T  — EQ. PROB 6 <

2 7 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EO. PROB 7 <

2 8 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 8 <

2 9 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 9 <

3 0 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EO. PROB 10 <

3 1 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , NFF T — EQ. PROB 1 1 <

3 2 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 12 <

3 3 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , S CAL E , N P O I N T , N FF T  — EQ. PROB 13 <

3 4 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N F F T  — EO. PROB 14 <

3 5 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EO. PROB 15 <

3 6 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , NFF T — EO. PROB 16 <

3 7 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 17 <

3 8 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 18 <

3 9 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 19 <

4 0 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EO. PROB 2 0 <

4 1 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EO. PROB 21 <

4 2 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , NFF T — EO. PROB 2 2 <

4 3 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , NFF T — EO. PROB 2 3 <

4 4 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 2 4 <

4 5 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 2 5 <

4 6 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , NFF T — EQ. PROB 2 6 <

4 7 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCAL E , N P O I N T , N FF T  — EQ. PROB 2 7 <

4 8 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 2 8 <

4 9 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 2 9 <

5 0 > 0 . 0 1 7 . 3 3 4 2 0 4 8 2 0 4 8 DT , SCALE , N P O I N T , N FF T  — EQ. PROB 3 0 <

2 4 6 8 ( 1 ) 2 4  6 8 ( 2 ) 2  4 5 8 ( 3 ) 2 4  6 8 ( 4 ) 2  4 6 8 ( 5 ) 2  4 6 8 ( 6 ) 2  4 6 8 ( 7 ) 2 i 6 8 ( 8
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PRESTO INPUT AND OUTPUT 

fo r  an SSI ana lys is .
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1 P R E S T O T E S T  FOR F I R S T  B E R K E L E Y  P ROBL EM

2 BOX R 3 8  S TA N  BUMPUS

3  3 2 5  3 0  1 1 1
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P R ES TO  PROCESSOR FOR SMACS -  LOW LCM V E R S I O N  
C O M P I L E D  2 7 J A N 8 2  1 2 . 0 0 . 0 0

P R ES TO  T E S T  FOR F I R S T  B E R K E L E Y  PRO BLEM 

BOX R 3 8  S T A N  BUMPUS
P L O T S  A S K E D  

3 2 5  3 0  1 1 1 0  1.

1 1 : 1 6 : 4 7  0 3 / 1 8 / 8 2

FOR EAR T H Q UA KE PRO BLEM NUMBER 1

A T T R I B U T E
NUMBER

A T T R I B U T E
V A L U E

1 . 1 7 5 6 0 0 9 E + 0 1
2 . 1 0 0 2 4 7 4 E + 0 1
3 . 1 0 2 8 8 1 5 E + 0 1
4  . 1 0 3 4 0 6 8 E + 0 1

RESPONSE N U M B E R ,  R V ,  I D E N T Y  IN  T R I P L E T S

1 . 3 3 0 3 9  
1 . 9 0 8 5 0  
2 , 3 6 8 8 8

20000010

2 0 0 0 0 0 1 3
20000020

3 . 0 7 7 9 7  
1 . 6 7 2 8 2  
5 . 0 9 1 2 4

20000012

2 0 0 0 0 0 1 4
20000022

3 2 1  4 . 6 0 1 1 5 9 E - 0 9 I 0 0 0 0 0 1 9 0 2 0
3 2 3  1 . 6 5 4 9 2 2 E - 0 6 1 0 0 0 0 0 1 9 0 4 0
3 2 5  2 . 0 8 9 3 0 2 E - 0 6 1 0 0 0 0 0 1 9 0 6 0

3 2 2  1 . 3 0 1 3 9 3 E - 0 8 1 0 0 0 0 0 1 9 0 3 0
3 2 4  8 . 1 9 6 0 8 5 E - 0 6 1 0 0 0 0 0 1 9 0 5 0

FOR B A S I C  EVE N T NUMBER =  1
THE UN SO R TED  R ESP ON S ES ARE

. 1 3 3 0 3 8 7 6 E + 0 1

. 2 4 9 9 4 2 7 2 E + 0 1

. 1 8 6 3 5 6 9 4 E + 0 1

. 2 5 5 8 0 9 9 2 E + 0 1

. 2 7 2 7 5 1 4 6 E + 0 1

. 2 0 9 9 7 2 4 2 E + 0 1

. 2 4 7 5 9 5 8 4 E + 0 1

. 2 3 4 1 0 1 2 8 E + 0 1

. 2 4 4 2 2 2 2 0 E + 0 1

. 1 7 3 0 8 2 4 0 E + 0 1

. 2 3 7 6 9 4 9 4 E + 0 1

. 3 0 0 4 7 3 9 8 E + 0 1

. 1 7 8 2 8 9 5 4 E + 0 1

. 2 2 0 8 2 6 7 4 E + 0 1

. 2 0 9 2 3 9 0 2 E + 0 1

. 2 2 7 2 8 0 6 6 E + 0 1

. 2 8 3 0 1 9 0 6 E + 0 1

. 2 3 7 9 1 4 9 6 E + 0 1

. 2 3 2 7 8 1 1 6 E + 0 1  

. 1 9 7 9 4 4 6 6 E + 0 1  
. 2 2 3 5 4 0 3 2 E + 0 1  
. 2 7 5 2 4 5 0 2 E + 0 1  
. 2 0 2 9 3 1 7 8 E + 0 1  
. 3 1 3 7 4 8 5 2 E + 0 1

. 2 0 2 5 6 5 0 8 E + 0 1

. 2 4 7 5 2 2 5 0 E + 0 1

. 2 1 1 8 0 5 9 2 E + 0 1
1 8 6 8 7 0 3 2 E + 0 1
2 5 9 8 4 3 6 2 E + 0 1
2 5 2 6 5 6 3 0 E + 0 1

FOR B A S I C  EVE N T NUMBER =  1
THE S O R TE D  R ESP O N S E S  ARE

1 3 3 0 3 8 7 6 E + 0 1  . 1 7 3 0 8 2 4 0 E + 0 1  . 1 7 8 2 8 9 5 4 E + 0 1  . 1 8 5 3 5 6 9 4 E + 0 1  . 1 8 6 8 7 0 3 2 E + 0 1
1 9 7 9 4 4 6 6 E + 0 1  , 2 0 2 5 6 5 0 8 E + 0 1  . 2 0 2 9 3 1 7 8 E + 0 1  . 2 0 9 2 3 9 0 2 E + 0 1  . 2 0 9 9 7 2 4 2 E + 0 1
2 1 1 8 0 5 9 2 6 + 0 1  . 2 2 0 8 2 6 7 4 E + 0 1  . 2 2 3 5 4 0 3 2 E + 0 1  . 2 2 7 2 8 G 6 6 E + 0 1  . 2 3 2 7 8 I I 6 E + 0 I
2 3 4 1 0 1 2 8 E + 0 1  . 2 3 7 6 9 4 9 4 E + 0 1  . 2 3 7 9 1 4 9 6 E + 0 1  . 2 4 4 2 2 2 2 0 E + 0 1  . 2 4 7 5 2 2 5 0 E + 0 1
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. 2 4 7 5 9 5 8 4 E + 0 1
■ 2 7 2 7 5 1 4 6 E + 0 1

, 2 4 9 9 4 2 7 2 E + 0 t
. 2 7 5 2 4 5 0 2 E + 0 I

. 2 5 2 6 5 6 3 0 E + 0 1

. 2 8 3 0 1 9 0 6 E + 0 I
2 5 5 8 0 9 9 2 E + 0 1

. 3 0 0 4 7 3 9 8 E + 0 1
. 2 5 9 8 4 3 5 2 E + 0 1
. 3 1 3 7 4 8 5 2 E + 0 1

THE E A R T H Q UA KES OF THE S O R TE D  R ESP ON S ES ARE
1 1 7  3 11 2 0  9  5 2 4  1 3  2 6
2 6 3 0  1 6  2 5  21 1 9  2 3  2 7  2 9

1 5  8  1 4  18 2 2  2 8  1 2  1 0

FOR B A S I C  EVENT NUMBER =  1
A LOGNORMAL F I T  TO THE D A T A  HAS 

_ ; =  , 8 1 9 1 8 6 2 e + o o

B E T A  =  . 1 7 9 9 7 7 5 E + 0 0

FOR B A S I C  EVE N T NUMBER =  3 2 5  
THE U N SO R TED  R ESP O N S E S  ARE

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

. 7 5 7 3 5 6 7 7 E - 0 6

. 1 0 8 0 3 3 4 5 E - 0 5

. 2 7 1 7 3 8 6 0 E - 0 6

. 1 1 4 8 2 1 9 5 E - 0 6

. 2 4 0 4 5 5 8 0 E - 0 6

. 7 5 6 8 4 7 6 6 E - 0 6

. 1 6 1 1 9 5 1 4 E - 0 6

. 1 1 2 7 6 7 3 2 E - 0 5
, 1 4 4 5 6 5 2 9 E - 0 6
. 2 3 0 4 9 1 8 1 E - 0 6
. 1 5 3 9 8 7 9 4 E - 0 6
. 3 1 7 7 9 2 6 9 E - 0 6

. 5 1 7 0 0 2 2 5 E - 0 6  
, 9 0 6 0 1 2 2 9 E - 0 7  
. 4 2 3 4 3 4 1 6 E - 0 6  
. 1 3 2 6 3 0 0 5 E - 0 5  
. 1 1 4 4 5 1 9 9 E - 0 5  
. 2 4 5 8 2 2 9 6 E - 0 7

. 5 1 2 7 3 9 3 4 E - 0 6  

. 1 6 9 0 6 0 7 2 E - 0 6  

. 4 6 6 8 1 0 6 2 E - 0 6  

. 1 6 8 5 1 0 8 4 E - 0 5  

. 4 2 7 6 9 0 0 2 E - 0 7  

. 2 0 8 9 3 0 1 7 E - 0 5

FOR B A S I C  EVE N T NUMBER =  3 2 5  
TH E S O R TE D  RESP ON S ES ARE

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

. 4 2 7 6 9 0 0 2 E - 0 7  

. 1 5 3 9 8 7 9 4 E - 0 6  

. 2 4 0 4 5 5 8 0 E - 0 6  

. 4 2 3 4 3 4 1 6 E - 0 6  

. 7 2 3 3 4 6 4 0 E - 0 6  

. 1 1 4 4 5 1 9 9 E - 0 5

. 9 0 6 0 1 2 2 9 E - 0 7  

. 1 6 1 1 9 5 1 4 E - 0 6  

. 2 7 1 7 3 8 6 0 E - 0 6  

. 4 6 6 8 1 0 6 2 E - 0 6  

. 7 5 6 8 4 7 6 6 E - 0 6  

. 1 3 2 6 3 0 0 5 E - 0 5

. 1 0 2 3 8 3 7 3 E - 0 6

. 1 6 9 0 6 0 7 2 E - 0 6

. 3 1 7 7 9 2 6 9 E - 0 6

. 5 1 2 7 3 9 3 4 E - 0 6

. 7 5 7 3 5 6 7 7 E - 0 6

. 1 6 8 5 1 0 8 4 E - 0 5

. 1 1 4 8 2 1 9 5 E - 0 6  

. 2 3 0 4 9 1 8 1 E - 0 6  

. 3 3 7 3 0 4 5 1 E - 0 6  

. 5 1 7 0 0 2 2 5 E - 0 6  

. 1 0 8 0 3 3 4 5 E - 0 5  

. 2 0 8 9 3 0 1 7 E - 0 5

THE EAR T H Q U A K E S  OF THE S O R TE D  R ESP ON S ES ARE
2 9  2 5  9 1 6  1 7  1 3  2 3  3  1 0  1 8  11 2 2  1 2  2 8
21 6  2 7  2  7  8  2 4  1 9  2 0  3 0

1 2 6  1 4  1 5

FOR B A S I C  EVE N T NUMBER =  3 2 5  
A LOGNORMAL F I T  TO THE D A T A  HAS 

L N ( M E D I A N )  =  - . 1 4 8 9 7 0 3 E + 0 2  
B E T A  =  . 1 0 6 6 5 3 1 E+0 1

0276
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SUMMARY S T A T I S T I C S

LOG MEAN LOG S T D , D E V . L I N E A R  MEAN L I N E A R  GOV M E D I A N  OF D AT A M E D I A N  F R . L O G

1 . 8 1 9 1 8 6 2 E + 0 0  . 1 7 9 9 7 7 5 E + 0 0  . 2 3 0 3 0 2 3 E + 0 1  . 1 7 1 0 1 7 7 E + 0 0  . 2 3 3 4 4 1 2 E + 0 1  . 2 2 6 8 6 5 3 E + 0 1
2 . 1 5 9 5 6 9 9 E + 0 1  . 2 7 6 6 7 7 8 E + 0 0  . 5 1 2 1 0 4 3 E + 0 1  . 2 9 1 4 4 9 7 E + 0 0  . 5 0 3 7 4 8 5 E + 0 1  . 4 9 3 1 7 7 7 E + 0 1
3  . 1 3 5 7 6 6 9 E + 0 1  , 2 5 8 6 t 4 6 E + 0 0  . 4 0 0 7 2 4 9 E + 0 1  . 2 4 1 3 3 6 6 E + 0 0  . 3 9 8 8 7 8 3 E + 0 1  . 3 8 8 7 1 2 2 E + 0 1

I D E N T Y  NBE COUNT

20000010

20000012

2 0 0 0 0 0 1 3

3 2 3  - , 1 5 0 1 4 9 3 E + 0 2
3 2 4  - . 1 3 5 1 6 4 7 E + 0 2
3 2 5  - . 1 4 8 9 7 0 3 E + 0 2

. 9 7 2 0 8 3 6 E + 0 0  

. 9 8 9 6 3 6 9 E + 0 0  

. 1 0 6 6 5 3 l E + 0 1

. 4 5 1 1 4 2 6 E - 0 6

. 2 0 3 7 0 3 3 E - 0 5
• 5 3 9 9 6 6 7 E - 0 6

8 8 8 1 2 1 5 E + 0 0
9 1 2 4 3 3 5 E + 0 0
9 4 8 7 2 8 6 E + 0 0

. 2 8 3 5 3 6 5 E - 0 6

. 1 3 4 6 7 3 0 E - 0 5

. 3 7 8 8 9 9 5 E - 0 6

. 3 0 1 3 6 8 6 E - 0 6

. 1 3 4 8 5 6 9 E - 0 5

. 3 3 9 0 8 0 7 E - 0 6

1 0 0 0 0 0 1 9 0 4 0
1 0 0 0 0 0 1 9 0 5 0
1 0 0 0 0 0 1 9 0 6 0
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PRESTO TEST FOR F IR S T  BERKELEY PROBLEM
SPECTRAL RESPONSE ACCEL FOR FOUNDATION 1 1 1 :1 6 : 4 7  0 3/ 1 8 / 8 2

1. 0

0 .9

0 . 8

0 .7

0 . 6
>-
I -

_ i

00 0 . 5  <
0 0
o
c c
Q.

0 . 4

0 .3

0 . 2

0 . '

Y COMPONENT

MEDIAN
BETA

2 . 5 9 3 1 2 3
. 2 8 4 5 2 0 9

o m o
CM

IT)

CN

O in
i n

o m

RESPONSE VALUE
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PRESTO TEST FOR F IR S T  BERKELEY PROBLEM 
SPECTRAL RESPONSE STRUCTURE 1 ,  NODE

Y COMPONENT
21

.0

0.9

0.8

0 .7

0 . 6
>

DO 0 . 5<
m
o
c c
Q.

0 . 4

0 . 3

0 .2

0 .

1 1 :1 6 : 4 7  03/ 1 8 / 8 2

2 0 . 0 7 4 2 6
. 5 1 4 2 9 8 6

MEDIAN
BETA

_i

m o m o
( N

m
CN

o
K )

m o

RESPONSE VALUE
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PRESTO TEST FOR F IR S T  BERKELEY PROBLEM
PEAK RESPONSE STRUCTURE 1 ,  ELEMENT 

, COMPONENT 2
I . U “  : ; I : i i

18 1 1 :1 6 : 4 7  03/ 1 8 / 8 2

0 . 9  -

0 . 8  -

0 . 7

0 . 6
>
H

CD 0 . 5  r 
<  
m  
o 
q :
Q .

0 . 4

0 . 3  ^

0 . 2

0 . 1 :  I

0 ;

0

0  ■

m ifl o
o  -
+
L d

I D O
( N

Lf)
CN

. -S -

MEDIAN =  7 7 8 8 0 0 2 .
BETA =  1 . 1 0 6 9 6 0

o
K )

tn
K )

o
N -

m
N-

O
ir>

RESPONSE VALUE
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CHANGO INPUT AND OUTPUT 

fo r an SSI an a lys is .
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1 D M O N = 1 2 3 0  UXON B OX =  BOX R 3 8  S T A N  BUMPUS

2 ST N C 0 L = 1 3  F U L L  P C 1= 1  P C 2 = 2

3 RDS P RS OUTA  V 1 = l  V 2 = 2  V 3 = 3  V 4 =  4  V 5 =  5  V 6 =  6

4  RDS PRSOUTB V I = 7  V 2 = 8  V 3 = 9  V 4 = 1 0  V 5 = 1 1 V 6 = 1 2

5 G 10

6  S

7 M 13  FROM 6 / 1 2  S C A L E B Y  1 . 3

8  W 6 12
9 I

1 0  P 13  T 1 =  T I T L E  FOR B E R K E L E Y  T E S T ,  L I N E  1 &

11 T 2 =  T I T L E  L I N E  2 , R A T I O E S  OF M E D I A N S  &

1 2  Y L A B =  R A T I O  OF M E D I A N S

1 3  N

1 4  C WE W I L L  NOW MAKE THE C R O S S - P L O T  OF THE M E D I A N S

1 5  N

1 6  P 6 VS 1 2  T 1 =  T I T L E  L I N E  1 EOR B E R K E L E Y  T ES T  &

17  T 2 =  C R O S S - P L O T  OF M E D I A N S  FROM TWO D I F F E R E N T  SMACS RUNS

1 8  E
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1DENTY 6 12

1 2 0 0 0 0 0 1 0 2 . 2 6 8 6 5 3 2 . 2 6 8 6 5 3

2 2 0 0 0 0 0 1 2 4 . 9 3 1 7 7 7 4 . 9 3 1 7 7 7

3 2 0 0 0 0 0 1 3 3 . 8 8 7 1 2 2 3 . 8 8 7 1 2 2

4 2 0 0 0 0 0 1 4 2 . 7 7 3 5 7 8 2 . 7 7 3 5 7 8

5 2 0 0 0 0 0 2 0 2 . 1 9 5 9 0 7 2 . 1 9 5 9 0 7

6 2 0 0 0 0 0 2 2 4 . 6 0 7 6 5 7 4 . 6 0 7 6 5 7

7 2 0 0 0 0 0 2 3 3 . 5 9 0 3 1 5 3 . 5 9 0 3 1 5

8 2 0 0 0 0 0 2 4 2 . 6 8 2 1 5 6 2 . 6 8 2 1 5 6

9 2 0 0 0 0 0 3 0 1 . 1 9 3 6 0 6 1 . 1 9 3 6 0 6

10 2 0 0 0 0 0 3 2 1 . 9 8 8 2 9 5 1 . 9 8 8 2 9 5

1 1 2 0 0 0 0 0 3 3 1 . 9 9 0 1 6 4 1 . 9 9 0 1 6 4

12 2 0 0 0 0 0 3 4 1 . 4 9 8 0 3 3 1 . 4 9 8 0 3 3

1 3 0 0 . 0 .

1 4 0 0 . 0 .

15 0 0 . 0 .

16 0 0 . 0 , This prin tout was
17 0 0 . 0 . by the command "W
18 0 0 . 0- from input l in e  8
19 0 0 . 0 .

2 0 0 0 . 0  .

21 0 0 . 0 .

2 2 0 0 . 0 .

2 3 3 0 0 0 1 0 1 0 2 . 2 8 7 3 3 9 2 . 2 5 3 8 4 6

2 4 3 0 0 0 1 0 1 2 5 . 5 6 2 8 1 1 5 . 8 5 6 0 2 7

2 5 3 0 0 0 1 0 1 3 3 . 9 2 2 3 8 0 3 . 9 3 9 3 5 0

2 6 3 0 0 0 1 0 1 4 2 . 7 6 6 5 3 0 2 . 7 4 2 7 4 2

2 7 3 0 0 0 1 0 2 0 2 . 1 4 4 0 1 3 2 .  1 7 7 8 9 4

2 8 3 0 0 0 1 0 2 2 5 .  1 9 2 5 7 7 5 . 4 7 9 7 2 8

2 9 3 0 0 0 1 0 2 3 3 . 6 8 6 5 7 8 3 . 7 4 8 3 9 0

3 0 3 0 0 0 1 0 2 4 2 . 5 9 3 1 2 3 2 . 6 1 5 4 3 7

31 3 0 0 0 1 0 3 0 1 . 0 8 8 8 3 0 1 . 0 9 7 5 8 3

3 2 3 0 0 0 1 0 3 2 2 . 4 6 4 8 1 6 2 . 4 3 3 4 4 5

3 3 3 0 0 0 1 0 3 3 2 . 2 7 5 2 9 4 2 . 1 8 0 3 6 8

3 4 3 0 0 0 1 0 3 4 1 . 4 1 9 2 3 4 1 . 4 4 6 1 3 0

3 5 3 0 0 0 1 0 4 0 1 . 4 6 4 6 4 4 0 E - 0 2 1 . 5 6 9 3 9 5 0 E - 0 2

3 6 3 0 0 0 1 0 4 2 3 . 8 5 6 0 4 0 0 E - 0 2 4 . 2 2 2 8 7 3 0 E - 0 2

3 7 3 0 0 0 1 0 4 3 2 . 3 5 1 1 6 7 0 E - 0 2 2 . 5 1 8 4 6 5 0 E - 0 2

3 8 3 0 0 0 1 0 4 4 1 . 7 2 7 5 8 0 0 E - 0 2 1 . 8 5 7 5 7 6 0 E - 0 2

3 9 3 0 0 0 1 0 5 0 1 . 6 0 2 9 8 0 0 E - 0 2 1 . 5 9 7 7 1 6 0 E - 0 2

4 0 3 0 0 0 1 0 5 2 4 . 2 2 3 9 4 6 0 E - 0 2 4 . 3 7 6 6 9 5 0 E - 0 2

41 3 0 0 0 1 0 5 3 2 . 5 0 1 2 9 5 0 E - 0 2 2 . 5 5 0 8 9 1 0 E - 0 2

4 2 3 0 0 0 1 0 5 4 1 . 8 5 3 6 8 9 0 E - 0 2 1 . 9 1 8 8 1 8 0 E - 0 2

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

4 4 3 0 0 0 1 0 6 2 1 . 6 5 0 7 3 7 0 E - 0 4 1 . 6 6 3 2 2 1 0 E - 0 4

4 5 3 0 0 0 1 0 6 3 1 . 4 1 3 0 0 9 0 E - 0 4 1 . 3 8 2 9 1 0 0 E - 0 4

4 6 3 0 0 0 1 0 6 4 1 . 1 1 8 1 1 2 0 E - 0 4 1 . 1 0 1 5 2 6 0 E - 0 4

4 7 0 0 . 0  .

4 8 0 0  . 0 .

4 9 0 0 . 0  .

5 0 0 0  . 0 .

51 0 0 . 0  .

5 2 0 0 . 0  .

5 3 0 0 . 0 .

5 4 0 0  . 0 .

5 5 0 0 . 0 .

5 6 0 0 . 0 .

5 7 1 0 0 1 0 0 0 8 0 1 0 2 . 2 8 7 5 2 5 2 . 2 5 3 9 4 6

5 8 1 0 0 1 0 0 0 8 0 1 1 7 . 2 4 9 5 3 9 7 . 6 2 3 4 6 1

59 10010009010 2.291507 2.257455

6  1 2 '
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3 4 3 1 0 0 0 0 0 1 1 7 0 6 0 6 . 9 1 2 9 5 3 0 E - 0 8 7 . 2 1 4 5 9 7 0 E - 0 8
3 4 4 1 0 0 0 0 0 1 1 8 0 6 0 1 . 2 1 6 4 8 1 0 E + 0 9 1 . 3 2 0 8 4 9 0 E + 0 9
3 4 5 1 0 0 0 0 0 1 1 9 0 6 0 3 . 3 9 0 8 0 7 0 E - 0 7 3 . 6 5 3 4 1 9 0 E - 0 7
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FREE F I E L D  RESPONSES 
(P E A K  A C C E L E R A T IO N )

RESPONSE
NUMBER

D IR E C T

1 X
2 X
3 X
4 X
5 Y
6 Y
7 Y
8 Y
9 Z

10 Z
1 1 z
12 z

IRAL A C C E L E R A T IO N

This p lotted output was 
generated by the command 
"I"  from input 1ine 9.

RESPONSE
NUMBER

L O C ATIO N D lR E C T IO N RESPONSE
TYPE

2 3 FOUNDATION X PEAK ACCEL
2 4 FOUNDATION X SPEC ( F , D )
2 5 FOUNDATION X SPEC 8 HZ
2 6 FOUNDATION X SPEC 16 HZ
27 FOUNDATION Y PEAK ACCEL
2 8 FOUNDATION Y SPEC ( F , D )
29 FOUNDATION Y SPEC 8 HZ
3 0 FOUNDATION Y SPEC 16 HZ
31 FOUNDATION Z PEAK ACCEL
3 2 FOUNDATION z SPEC ( F , D )
3 3 FOUNDATION z SPEC 8 HZ
3 4 FOUNDATION z SPEC 16 HZ
3 5 FOUNDATION XX PEAK ACCEL

3 6 FOUNDATION XX SPEC ( F . D )
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3 7 FOUNDATION 1 XX SPEC 8 HZ
3 8 FOUNDAT!ON 1 XX SPEC 16 HZ
3 9 FOUNDATION 1 YY PEAK ACCEL
4 0 FOUNDATION 1 YY SPEC ( F , D )
41 FOUNDATION 1 YY SPEC 8 HZ
4 2 FOUNDATION 1 YY SPEC 16 HZ
4 3 FOUNDATION 1 ZZ PEAK ACCEL
4 4 FOUNDATION 1 ZZ SPEC ( F , D )
4 5 FOUNDATION 1 ZZ SPEC 8 HZ
4 6 FOUNDATION 1 ZZ SPEC 16 HZ
5 7 STR U C T.  1 NODE 8 X PEAK ACCEL
5 8 STR U C T.  1 NODE 8 X SPEC ( F , D )
59 STR U C T.  1 NODE 9 X PEAK ACCEL
6 0 STR U C T.  1 NODE 9 X SPEC ( F . D )
61 STR U C T.  1 NODE 10 X PEAK ACCEL
6 2 STR U C T.  1 NODE 10 X SPEC ( F . D )
6 3 STR U C T.  1 NODE 1 1 X PEAK ACCEL
6 4 STR U C T.  1 NODE 1 1 X SPEC ( F . D )
65 STR U CT.  1 NODE 12 X PEAK ACCEL
66 STR U C T.  1 NODE 1 2 X SPEC ( F . D )
6 7 STR U C T.  1 NODE 13 X PEAK ACCEL
6 8 STR U C T.  1 NODE 13 X SPEC ( F . D )
69 STR U CT.  1 NODE 1 4 X PEAK ACCEL
7 0 STR U CT.  1 NODE 14 X SPEC ( F . D )
71 STR U CT.  1 NODE 15 X PEAK ACCEL
7 2 STR U CT.  1 NODE 15 X SPEC ( F . D )
7 3 STR U CT.  1 NODE 1 6 X PEAK ACCEL
7 4 STR U CT.  1 NODE 1 6 X SPEC ( F . D )
7 5 STR U CT.  1 NODE 17 X PEAK ACCEL
7 6 STR U CT.  1 NODE 1 7 X SPEC ( F . D )
7 7 STR U CT.  1 NODE 18 X PEAK ACCEL
7 8 S TR U C T.  1 NODE 18 X SPEC ( F . D )
79 S TR U C T.  1 NODE 1 9 X PEAK ACCEL
8 0 STR U C T.  1 NODE 19 X SPEC ( F . D )
81 S TR U C T.  1 NODE 2 0 X PEAK ACCEL
8 2 STR U C T.  1 NODE 2 0 X SPEC ( F . D )
8 3 S TR U C T.  1 NODE 21 X PEAK ACCEL
8 4 STR U C T.  1 NODE 21 X SPEC ( F . D )
8 5 STR U CT.  1 NODE 8 Y PEAK ACCEL
8 6 STR U CT.  1 NODE 8 Y SPEC ( F . D )
8 7 STR U CT.  1 NODE 9 Y PEAK ACCEL
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1 2 9 STR U C T.  1 NODE 1 6 Z PEAK ACCEL
1 3 0 STR U C T.  1 NODE 1 6 z SPEC ( F , D )
131 STR U CT.  1 NODE 1 7 z PEAK ACCEL
1 3 2 STR U C T.  1 NODE 17 z SPEC ( F , D )
1 3 3 STR U C T.  1 NODE 18 z PEAK ACCEL
1 3 4 STR U CT.  1 NODE 18 z SPEC ( F , D )
1 3 5 STR U C T.  1 NODE 1 9 z PEAK ACCEL
1 3 6 S TR U C T.  1 NODE 19 z SPEC ( F , D )
1 3 7 S TR U C T.  1 NODE 2 0 z PEAK ACCEL
1 3 8 S TR U C T.  1 NODE 2 0 z SPEC ( F . D )
1 39 S TR U C T.  1 NODE 21 z PEAK ACCEL
1 4 0 STR U C T.  1 NODE 21 z SPEC ( F , D )
141 STR U C T.  1 NODE 8 XX PEAK ACCEL
1 4 2 STR U C T.  1 NODE 8 XX SPEC ( F , D )
1 4 3 STR U C T.  1 NODE 9 XX PEAK ACCEL
1 4 4 S TR U C T.  1 NODE 9 XX SPEC ( F , D )
1 4 5 STR U C T.  1 NODE 10 XX PEAK ACCEL
1 4 6 STR U C T.  1 NODE 10 XX SPEC ( F , D )
1 4 7 S TR U C T .  1 NODE 1 1 XX PEAK ACCEL
1 4 8 STR U C T.  1 NODE 1 1 XX SPEC ( F , D )
1 4 9 STR U C T.  1 NODE 12 XX PEAK ACCEL
1 5 0 S TR U C T .  1 NODE 12 XX SPEC ( F . D )
151 STR U C T.  1 NODE 13 XX PEAK ACCEL
15 2 STR U CT.  1 NODE 13 XX SPEC ( F . D )
1 5 3 S TR U C T .  1 NODE 14 XX PEAK ACCEL
1 5 4 STR U CT.  1 NODE 1 4 XX SPEC ( F . D )
1 5 5 STR U CT.  1 NODE 15 XX PEAK ACCEL
1 5 6 S TR U C T .  1 NODE 1 5 XX SPEC ( F . D )
1 5 7 STR U CT.  1 NODE 1 6 XX PEAK ACCEL
1 5 8 STR U CT.  1 NODE 1 6 XX SPEC ( F . D )
159 S T R U C T . 1 NODE 17 XX PEAK ACCEL
1 60 STR U CT.  1 NODE 17 XX SPEC ( F . D )
161 S TR U C T.  1 NODE 18 XX PEAK ACCEL
1 6 2 S TR U C T .  1 NODE 18 XX SPEC ( F . D )
1 6 3 STR U CT.  1 NODE 19 XX PEAK ACCEL
1 6 4 S TR U C T.  1 NODE 1 9 XX SPEC ( F . D )
1 6 5 S TR U C T.  1 NODE 2 0 XX PEAK ACCEL
1 6 6 S TR U C T .  1 NODE 2 0 XX SPEC ( F . D )
1 67 S TR U C T.  1 NODE 21 XX PEAK ACCEL
1 6 8 STR U C T.  1 NODE 21 XX SPEC ( F . D )
1 69 S TR U C T.  1 NODE 8 YY PEAK ACCEL
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17 0 STR U CT.  1 NODE 8 YY SPEC ( F , D )
171 STR U CT.  1 NODE 9 YY PEAK ACCEL
1 72 STRUCT.  1 NODE 9 YY SPEC ( F , D )
1 7 3 STR U CT.  1 NODE 10 YY SPEC ( F , D )
1 7 4 STR U CT.  1 NODE 1 1 YY PEAK ACCEL
1 7 5 STR U CT.  1 NODE 1 1 YY SPEC ( F , D )
1 7 6 STR U CT.  1 NODE 12 YY PEAK ACCEL
17 7 STR U CT.  1 NODE 1 2 YY SPEC ( F , D )
1 7 8 STR U C T.  1 NODE 1 3 YY PEAK ACCEL
17 9 STR U CT.  1 NODE 13 YY SPEC ( F , D )
1 8 0 STR U CT.  1 NODE 1 4 YY PEAK ACCEL
181 STR U CT.  1 NODE 14 YY SPEC ( F , D )
18 2 STR U CT.  1 NODE 1 5 YY PEAK ACCEL
18 3 STR U CT.  1 NODE 15 YY SPEC ( F , D )
1 8 4 STR U CT.  1 NODE 1 6 YY PEAK ACCEL
1 8 5 STR U CT.  1 NODE 1 6 YY SPEC ( F , D )
1 8 6 STR U CT.  1 NODE 17 YY PEAK ACCEL
18 7 STR U CT.  1 NODE 17 YY SPEC ( F , D )
1 8 8 STR U CT.  1 NODE 18 YY PEAK ACCEL
18 9 STR U CT.  1 NODE 18 YY SPEC ( F , D )
1 9 0 STR U CT.  1 NODE 19 YY PEAK ACCEL
191 STR U CT.  1 NODE 19 YY SPEC ( F , D )
1 9 2 STR U CT.  1 NODE 2 0 YY PEAK ACCEL
1 9 3 STR U C T.  1 NODE 2 0 YY SPEC ( F , D )
1 9 4 STR U CT.  1 NODE 21 YY PEAK ACCEL
19 5 STR U CT.  1 NODE 21 YY SPEC ( F , D )
19 6 STR U CT.  1 NODE 8 ZZ PEAK ACCEL
1 9 7 STR U CT.  1 NODE 8 ZZ SPEC ( F , D )
1 9 8 STR U CT.  1 NODE 9 ZZ PEAK ACCEL
1 99 STRUCT.  1 NODE 9 ZZ SPEC ( F , D )
2 0 0 STR U CT.  1 NODE 1 0 ZZ PEAK ACCEL
201 STR U CT.  1 NODE 10 ZZ SPEC ( F , D )

2 0 2 STR U C T.  1 NODE 10 ZZ SPEC 8 HZ

2 0 3 STR U CT.  1 NODE 10 ZZ SPEC 16 HZ
2 0 4 STR U CT.  1 NODE 1 1 ZZ PEAK ACCEL

2 0 5 STR U C T.  1 NODE 1 1 ZZ SPEC ( F , D )
2 0 6 STR U CT.  1 NODE 12 ZZ PEAK ACCEL

2 0 7 STR U C T.  1 NODE 12 ZZ SPEC ( F . D )

2 0 8 STR U CT.  1 NODE 1 3 ZZ PEAK ACCEL

2 0 9 STR U C T.  1 NODE 1 3 ZZ SPEC ( F . D )
2 1 0 STR U CT.  1 NODE 1 4 ZZ PEAK ACCEL
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21 1 STR U CT.  1 NODE 1 4 ZZ SPEC ( F , D )
2 1 2 S TR U C T .  1 NODE 15 ZZ PEAK ACCEL
2 1 3 STR U C T.  1 NODE 15 ZZ SPEC ( F . D )
2 1 4 STR U C T.  1 NODE 1 6 ZZ PEAK ACCEL
2 1 5 STR U C T.  1 NODE 1 6 ZZ SPEC ( F . D )
2 1 6 STR U C T.  1 NODE 1 7 ZZ PEAK ACCEL
2 1 7 STR U C T.  1 NODE 17 ZZ SPEC ( F . D )
2 1 8 STR U C T.  1 NODE 18 ZZ PEAK ACCEL
2 1 9 STR U C T.  1 NODE 18 ZZ SPEC ( F . D )
2 2 0 STR U C T.  1 NODE 19 ZZ PEAK ACCEL
221 STR U C T.  1 NODE 19 ZZ SPEC ( F . D )
2 2 2 STR U C T.  1 NODE 2 0 ZZ PEAK ACCEL
2 2 3 STR U C T.  1 NODE 2 0 ZZ SPEC ( F . D )
2 2 4 STR U C T.  1 NODE 21 ZZ PEAK ACCEL
2 2 5 STR U C T.  1 NODE 21 ZZ SPEC ( F . D )
2 2 6 STR U C T.  1 • X BASE FORCE
2 2 7 STR U CT.  1 Y BASE FORCE
2 2 8 STR U C T.  1 z BASE FORCE
2 2 9 STR U C T.  1 XX BASE FORCE
2 3 0 STR U C T.  1 YY BASE FORCE
231 STR U CT.  1 ZZ BASE FORCE
2 3 2 STR U C T.  1 ELEM 1 1 PEAK FORCE
2 3 3 STR U C T.  1 ELEM 2 1 PEAK FORCE
2 3 4 STR U C T.  1 ELEM 3 1 PEAK FORCE
2 3 5 STR U C T.  1 ELEM 4 1 PEAK FORCE
2 3 6 STR U CT.  1 ELEM 5 PEAK FORCE
2 3 7 STR U C T.  1 ELEM 6 1 PEAK FORCE
2 3 8 STR U C T.  1 ELEM 7 1 PEAK FORCE
2 3 9 STR U CT.  1 ELEM 8 1 PEAK FORCE
2 4 0 STR U C T.  1 ELEM 9 1 PEAK FORCE
241 STR U CT.  1 ELEM 10 1 PEAK FORCE
2 4 2 STR U CT.  1 ELEM 1 1 1 PEAK FORCE
2 4 3 S TR U C T .  1 ELEM 12 1 PEAK FORCE
2 4 4 STR U CT.  1 ELEM 13 1 PEAK FORCE
2 4 5 STR U CT.  1 ELEM 14 1 PEAK FORCE
2 4 6 STR U CT.  1 ELEM 15 1 PEAK FORCE
2 4 7 STR U C T.  1 ELEM 1 6 1 PEAK FORCE
2 4 8 STR U C T.  1 ELEM 17 1 PEAK FORCE
2 4 9 STR U CT.  1 ELEM 18 1 PEAK FORCE
2 5 0 STR U CT.  1 ELEM 1 9 1 PEAK FORCE
251 STR U CT.  1 ELEM 1 2 PEAK FORCE
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2 5 2 STR U CT.  1 ELEM 2 2 PEAK FORCE
2 5 3 STR U CT.  1 ELEM 3 2 PEAK FORCE
2 5 4 STR U CT.  1 ELEM 4 2 PEAK FORCE
2 5 5 STRUCT.  1 ELEM 5 2 PEAK FORCE
2 5 6 STR U CT.  1 ELEM 6 2 PEAK FORCE
2 5 7 STR U CT.  1 ELEM 7 2 PEAK FORCE
2 5 8 STR U CT.  1 ELEM 8 2 PEAK FORCE
2 5 9 STR U CT.  1 ELEM 9 2 PEAK FORCE
2 6 0 STR U CT.  1 ELEM 10 2 PEAK FORCE
261 STR U CT.  1 ELEM 1 1 2 PEAK FORCE
2 6 2 STR U CT.  1 ELEM 1 2 2 PEAK FORCE
2 6 3 STR U CT.  1 ELEM 1 3 2 PEAK FORCE
2 6 4 STR U CT.  1 ELEM 14 2 PEAK FORCE
2 6 5 STR U CT.  1 ELEM 15 2 PEAK FORCE
2 6 6 STR U CT.  1 ELEM 16 2 PEAK FORCE
2 6 7 STR U CT.  1 ELEM 17 2 PEAK FORCE
2 6 8 STR U CT.  1 ELEM 18 2 PEAK FORCE
2 6 9 STR U CT.  1 ELEM 19 2 PEAK FORCE
2 7 0 STR U CT.  1 ELEM 1 3 PEAK FORCE
271 STR U C T.  1 ELEM 2 3 PEAK FORCE
2 7 2 STR U C T.  1 ELEM 3 3 PEAK FORCE
2 7 3 STR U CT.  1 ELEM 4 3 PEAK FORCE
2 7 4 STR U CT.  1 ELEM 5 3 PEAK FORCE
2 7 5 STR U CT.  1 ELEM 6 3 PEAK FORCE
2 7 6 STR U CT.  1 ELEM 7 3 PEAK FORCE
2 7 7 STR U C T.  1 ELEM 8 3 PEAK FORCE
2 7 8 STR U CT.  1 ELEM 9 3 PEAK FORCE
2 7 9 STR U C T.  1 ELEM 10 3 PEAK FORCE
2 8 0 STR U CT.  1 ELEM 1 1 3 PEAK FORCE
281 STR U CT.  1 ELEM 1 2 3 PEAK FORCE
2 8 2 S T R U C T . 1 ELEM 1 3 3 PEAK FORCE
2 8 3 STR U CT.  1 ELEM 1 4 3 PEAK FORCE
2 8 4 STR U CT.  1 ELEM 15 3 PEAK FORCE
2 8 5 STR U C T.  1 ELEM 1 6 3 PEAK FORCE
2 8 6 STR U C T.  1 ELEM 17 3 PEAK FORCE
2 8 7 STR U C T.  1 ELEM 18 3 PEAK FORCE
2 8 8 STR U CT.  1 ELEM 19 3 PEAK FORCE

2 8 9 STR U CT.  1 ELEM 1 4 PEAK FORCE

2 9 0 STR U CT.  1 ELEM 2 4 PEAK FORCE
291 STR U CT.  1 ELEM 3 4 PEAK FORCE
2 9 2 S TR U C T.  1 ELEM 4 4 PEAK FORCE
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2 9 3 STR U C T.  1 ELEM 5 4 PEAK FORCE
2 9 4 STR U C T.  1 ELEM 6 4 PEAK FORCE
2 9 5 STR U CT.  1 ELEM 7 4 PEAK FORCE
2 9 6 STR U C T.  1 ELEM 8 4 PEAK FORCE
2 9 7 STR U CT.  1 ELEM 9 4 PEAK FORCE
2 9 8 STR U CT.  1 ELEM 10 4 PEAK FORCE
2 9 9 STR U C T.  1 ELEM 1 1 4 PEAK FORCE
3 0 0 STR U C T.  1 ELEM 12 4 PEAK FORCE
301 STR U C T.  1 ELEM 13 4 PEAK FORCE
3 0 2 STR U C T.  1 ELEM 1 4 4 PEAK FORCE
3 0 3 S TR U C T .  1 ELEM 1 5 4 PEAK FORCE
3 0 4 STR U C T.  1 ELEM 1 6 4 PEAK FORCE
3 0 5 STR U C T.  1 ELEM 17 4 PEAK FORCE
3 0 6 STR U CT.  1 ELEM 18 4 PEAK FORCE
3 0 7 STR U C T.  1 ELEM 19 4 PEAK FORCE
3 0 8 STR U C T.  1 ELEM 1 5 PEAK FORCE
3 0 9 STR U C T.  1 ELEM 2 5 PEAK FORCE
3 1 0 STR U C T.  1 ELEM 3 5 PEAK FORCE
31 1 STR U CT.  1 ELEM 4 5 PEAK FORCE
3 1 2 STR U C T.  1 ELEM 5 5 PEAK FORCE
3 1 3 STR U C T.  1 ELEM 6 5 PEAK FORCE
3 1 4 STR U C T.  1 ELEM 7 5 PEAK FORCE
3 1 5 STR U CT.  1 ELEM 8 5-- PEAK FORCE
3 1 6 STR U C T.  1 ELEM 9 5‘ PEAK FORCE
3 1 7 S TR U C T .  1 ELEM 10 5 PEAK FORCE
3 1 8 STR U C T.  1 ELEM 1 1 5 PEAK FORCE
3 1 9 STR U C T.  1 ELEM 12 5 PEAK FORCE
3 2 0 STR U C T.  1 ELEM 13 5 PEAK FORCE
321 STR U CT.  1 ELEM 1 4 5 PEAK FORCE
3 2 2 STR U C T.  1 ELEM 15 5 PEAK FORCE
3 2 3 STR U C T.  1 ELEM 1 6 5 PEAK FORCE
3 2 4 STR U CT.  1 ELEM 1 7 5 PEAK FORCE
3 2 5 STR U CT.  1 ELEM 18 5 PEAK FORCE
3 2 6 S TR U C T .  1 ELEM 19 5 PEAK FORCE
3 2 7 STR U C T.  1 ELEM 1 6 PEAK FORCE
3 2 8 STR U C T.  1 ELEM 2 6 PEAK FORCE
3 2 9 STR U C T.  1 ELEM 3 6 PEAK FORCE
3 3 0 STR U CT.  1 ELEM 4 6 PEAK FORCE
331 STR U C T.  1 ELEM 5 6 PEAK FORCE
3 3 2 STR U C T.  1 ELEM 6 6 PEAK FORCE
3 3 3 STR U CT.  1 ELEM 7 6 PEAK FORCE
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3 3 4 STR U CT.  1 ELEM 8 6 PEAK FORCE
3 3 5 STR U CT.  1 ELEM 9 6 PEAK FORCE
3 3 6 STR U CT.  1 ELEM 10 6 PEAK FORCE
3 3 7 STR U CT.  1 ELEM 1 1 6 PEAK FORCE

3 3 8 STRUCT.  1 ELEM 12 6 PEAK FORCE

3 3 9 STR U CT.  1 ELEM 13 6 PEAK FORCE
3 4 0 STRUCT.  1 ELEM 1 4 6 PEAK FORCE

341 STR U CT.  1 ELEM 15 6 PEAK FORCE

3 4 2 STR U CT.  1 ELEM 1 6 6 PEAK FORCE
3 4 3 STR U CT.  1 ELEM 17 6 PEAK FORCE

3 4 4 STR U CT.  1 ELEM 18 6 PEAK FORCE

3 4 5 STRUCT.  1 ELEM 19 6 PEAK FORCE
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INT ROOUCTI ON

iN rRooucTiom

THIS  MRNUAL I S  AN INTRODUCTORY GUIDE TO THE USE OF THE LlNRENCE 
•ERKELCV LABORATORY COMPUTING FA C ILITY  (B K Y). I T  DESCRIBES THE 
HARDWARE, SOFTWARE, AND SERVICE F A C I L I T I E S  AVAILABLE,  AND PRESENTS THE 
BASIC INFORMATION YOU NEED TO BEGIN USING THE SYSTEM INCLUDING SHORT 
DISCUSSIONS OF JOB INPUT (FOR BATCH PROCESSING AND INTERACTIVE 
CCMPUTINGY, DATA STORAGE MEDIA, AND OUTPUT F A C I L I T I E S .  TO ESTABLISH 
I N I T I A L  CONTACT FOR USING THE BKY COMPUTERS (SETTING UP AN ACCOUNT, 
E T C . I ,  PLEASE CONTACT ERIC BEALS CRH, 2 2 3 2 0 ,  BLOG. BOB, EXT.  5 3 5 1 ) .
AAY SUGGESTIONS CONCERNING DOCUMENTATION OR GUIDANCE IN  USING THE 
COMPUTING F A C I L IT IE S  SHOULD BE DIRECTED TO JOAN FRANZ CRH. I I L O B ,
BLDG. BOA, EXT.  620<») .

ADMINISTRATION

THE LAWRENCE BERKELEY LABORATORY COMPUTING F A C IL IT Y  IS  PART OF THE 
ENSINEEFING AND TECHNICAL SERVICES D IV IS IO N  OF THE LABORATORY, 
ADMINISTRATION OF THE GROUP I S  DIVIDED AS FOLLOWS.

NAME EXT. ROOM BLOG. FUNCTION

DAVID F .  STEVENS 6363 2232E 50B DEPARTMENT HEAD
PAUL A. RHODES 522(» 2232C 503 ASSISTANT DEPARTMENT
JCAN F .  FRANZ 620f> l lA O B 50A SOFTWARE SUPPORT AND

DEVELOPMENT
MARVIN F .  ATCMLEY 51,55 2262A 50B COMPUTER OPERATIONS
ROBERT L .  F INK 5692 22A8 50B HARDWARE DEVELOPMENT

TELEPHONE NUMBERS

TELEPHONE NUMBERS LISTED I N  THIS MANUAL ARE THE LAWRENCE BERKELEY 
LABORATORY EXTENSIONS. FROM ANY TELEPHONE WITHIN THE LABORATORY, YOU 
MAY SIMPLY D IA L  THE FOUR D I G IT  EXTENSION. TO D IA L  AN LBL EXTENSION 
VIA FTS CFEOER'AL TELEPHONE SYSTEM), PREFIX ’ ’HE EXTENSION WITH k 5 l ,  TO 
DIAL DIRECT,  THE NUMBER I S  CL15) i»8&-<F0UR D I G IT  EXTENSION>. THE MAIN 
LABORATORY SWITCHBOARD NUMBER IS CA l5 )  A86-LOOO.

SOURCES OF INFORMATION

THERE ARE MANY SOURCES OF FURTHER INFORMATION ABOUT THE LBL 
COMPUTING F A C IL IT Y  AND IT S  USE. PLEASE REFER TO CHAPTER L fUSER 
SERVICES) FOR AN INVENTORY OF THESE RESOURCES.
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0 SYSTEM MAROHARE

THE lUHREHCE BERKELEY LABORATORY COMPUTING FA C IL ITY  I S  EOUIPPED
WITH A CDC 76B0* A COC 6600* AND A CDC 6A00. THESE MACHINES ALL HAVE A 
6 B - 8 I T  WORD S I Z E ,  THE 7600 HAS 6 5 . 5 3 6  COECIMAL> WORDS OF SMALL CCRE 
MEMORY AND 5 1 2 . 0 0 0  (DECIMAL) WORDS OF LARGE CCRE MEMORY. THE 6600 HAS 
1 3 1 . 0 7 2  (DECIMAL) WORDS OF MEMORY. THE 7600 I S  SERVED BY ONE OR MORE 
6000 I / O  STATIONS, NORMALLY THE 6*»00, WHICH HAS 1 3 1 .  072 (60  S IT )
WORDS. T«E 6S00 CAN ALSO SERVE AS A 7600 STATION IN ADDITION TO 
CARRYING IT S  NORMAL LOAD, THE 7600 I S  CONSIDERED TO BE THE PRIMARY 
BATCH MACKINE. THE 6600 I S  CONSIDERED TO BE THE PRIMARY INTERACTIVE 
MACHINE. THE 6<f00 NORMALLY PROVIDES JOB INPUT AND UNIT RECORD OUTPUT 
PROCESSING FOR THE 7600 AND 6600 AS WELL AS PROVIDING INTERACTIVE 
A(JCESS.

TEMPORARY F IL E  STORAGE FOR THE 7600 IS  PROVIDED BY TWO COC 819 
D ISKS,  WITH AN ACCESS TIME OF 2 5 -1 1 0  MSECS. AND A TOTAL CAPACITY OF 
1 6 0 .0 0 0 .0 6 0  WORDS. TEMPORARY F ILE S  FOR THE 6600 ARE STORED ON COC 81,1 
AKO MULTIPLE SPINDLE D ISKS.  WHICH H IL L  HOLD 2 5 AND 96 MILLION
HCROS RESPECTIVELY. UP TO ABOUT 3 MILLION WORDS MAY BE USED BY AN 
EXECUTING 6600 JOB (EXCLUDING CERTAIN F ILES  SUCH AS OUTPUT. PUMCff. 
PUNCHB, AND P tO T ). UP TO ABOUY 30 M ILL ION WORDS MAY BE USED ON THE 
7600 BY ANY ONE COMPUTER JOB.

PERMANENT STORAGE I S  AVAILABLE ON MAGNETIC TAPE AND THE RANDOM 
ACCESS IBM PLUG-COMPATIBLE DOUBLE DENSITY 3750 PSS DISKS ( L 3 9 , 5 6 0 , COO 
6 0 - B I T  WORDS). I N  ADDITION.  THE CDC 819 DISKS CONTAIN A L I« IT E O  
AMOUNT OF HIGH USE SEMI-PERMANENT F IL E  SPACE. THE INSTALLATION I S  
EQUIPPED WITH THREE DIFFERENT TYPES OF TAPE DRIVES - -  L CDC 607 SEVEN 
TRACK DRIWES WITH DENSITIES 2 0 0 .  5 5 6 .  AND 800 B ° I  (BYTES PEP I N C H ) .  L 
5TC NINE TRACK DRIVES WITH DENSIT IES 800 AND 1600 B P I ,  AND 10 STC NINE 
TRACK DRIVES WITH DENSITIES 1600 AND 6250 Q P I .  TO F A C IL IT A TE  '»'HE 
PROCESSING OF THE FREQUENTLY USED 6250 BPI GSS TAPES. CALCOMP*S 
6UT0MATED TAPE LIBRARY ( A I D .  WHICH AUTOMATICALLY MOUNTS TAPES VIA A 
ROBOT, MAS BEEN INSTALLED.  ALL F ILES REFERENCED BY A 7600 JOB MUST 
RESIDE ON A 819 D ISK.  THAT I S ,  F ILES USED FOR INPUT MUST BE 
TRANSFERRED TO A 819 DISK BEFORE USING THEM AND F IL E S  USED FQP OUT PUT 
MUSY BE TRANSFERRED FROM THE DISK AFTER THE F ILES  HAVE BEEN CPEATEO. 
THESE A C T IV IT IE S  HAVE BEEN GIVEN THE NAME STAGING.

DATA MAY BE INPUT TO THE COMPUTERS V IA  PUNCHED CARDS (USING ONE OF 
FOUR COC %05 CARO READERS). INTERACTIVE TERMINALS, REMOTE JOB EN^RY 
STATIONS f R J E l ,  MAGNETIC TAPE AND 7600 SEMI-PERMANENT DISK F IL E S .

OUTPUT FROM THE SYSTEM CAN BE OBTAINED IN PRINTED FORM (USING TWO 
COC 512 LIME PRINTERS AND F IV E  IBM 1L03 LINE PR IN TER S) .  ON MICROFILM, 
ON FOUR CALCOMP PLOTTERS OR ONE ZETA PLOTTER, ON MAGNETIC TAPES, CN 
PUNCHED CAROS (USING TWO CDC L15 CARO PUNCHES), ON PAPER TAPE (USING A 
CDC/NCR 3691 PAPER TAPE READ/PUNCH). TYPED ON A REMOTE TERMINAL, GR 
MAY BE DIRECTED TO A REMOTE BATCH STATION.

TO PROVIDE CONVENIENT DATA STORAGE AND HANDLING, ESPECIALLY FOR 
JOBS WITH LARGE VOLUMES CF OUTPUT, COMPUTER OUTPUT ON MICROFILM (ffOM) 
I S  AVAILABLE.  THE COM SYSTEM AT THE LBL COMPUTING F A C IL IT Y  IS A 
STROMBERG DATA-GRAPHIX MODEL UtfBO WHICH PRODUCES MICROFICHE
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(EASY-TO-WANDLE MICROFILM CAROS) AT i»8X OR 2«»X REDUCTIONSt AS WELL AS 
MICROFILM OUTPUT IN  35MM AND 16MM STRIP FORM. WITH L8X REDUCTION UP 
TO 270 PAGES OF LINE PRINTER OUTPUT CAN F IT  ON A SINGLE UX6 INCH 
MICROFICHE. GRAPHIC AND ALPHANUMERIC OUTPUT ARE 90TH AVAILABLE.

FOUR CALCOMP MODEL 565 INCREMENTAL PLOTTERS (10  INCH DRUM) ANO A 
ZfTA i n c h  PLOTTER ARE AVAILABLE FOR PRODUCING GRAPHIC OUTPUT, IN 
AC DIT IO N ,  ALPHANUMERIC AND GRAPHIC OUTPUT MAY BE OBTAINED ON TWO CRT 
DISPLAY CONSOLES (TEKTRONIX ^01% ).

THE PIECES OF SYSTEM HARDWARE TO WHICH THE USER HAS DIRECT ACCESS 
ARE THE REMOTE TERMINALS, DISPLAY CONSOLES, CARO READERS AND PRINTERS 
IN  THE PEROY ROOM (RM. 1 2 3 2 ,  BLOG. 5 0 3 ) .  INTERACTIVE TERMINALS AND A 
3H TAPE CRRTRtOGE SPOOLING STATION ARE LOCATED IN RM. 2 2 5 9 ,  BLDG. 50B ,  
AND A VARIETY OF REMOTE TERMINALS ARE PLACED AT VARIOUS LOCATIONS 
THROUGHOUT THE LABORATORY. ALTHOUGH MANY OF THE LBL TERMINALS IN  
HEAVY-USE LOCATIONS ARE DIRECTLY CONNECTED (HARD-WIRED) TO THE 
COMPUTER SYSTEM, THE COMPUTING F A C IL IT Y  IS  ALSO EQUIPPED WITH 
TELEPHONE LINES FOR COMMUNICATION WITH REMOTE TERMINALS. WITH THIS  
D IA L -U P  C A P A B IL IT Y ,  A REMOTE TERMINAL CAN BE CONNECTED TO THE SYSTEM 
SIMPLY BY TELEPHONING A D IA L -U P  CONNECTION. D IA L -U P  TERMINALS REQUIRE 
AN ACOUSTICALLY COUPLED DATA-SET, WESTERN ELECTRIC 103A COMPATIBLE.)

IN  ADDITION TO INTERFACING WITH TERMINALS FOR INTERACTIVE COMPUTING 
AND REMOTE JOB ENTRY, THE BERKELEY INSTALLATION I S  ALSO EQUIPPED WITH 
A REMOTE BATCH INTERFACE SYSTEM (UNIVERSITY COMPUTING COMPANY COPE 
CONTROLLER AND A BKY DESIGNED ANC IMPLEMENTED COKE SYSTEM). USERS WHO 
HAVE REMOTE BATCH STATIONS AT ^HEIR  OWN F A C I L I T I E S  MAY SUBMIT BATCH 
JOBS AND RECEIVE PRINTED OUTPUT DIRECTLY WITHOUT TRAVELING OR SENDING 
COURIERS TO THE BERKELEY COMPUTING F A C I L I T Y ,  AT THE COMPUTING 
F A C I L IT Y ,  D IA L -U P  MODEMS CONNECTED TO ORDINARY TELEPHONE LINES ARE 
AVAILABLE FOR USE BY REMOTE STATIONS. LEASED L INES MAY BE USED BY 
LARGE-VOLUME REMOTE USERS, AT THEIR EXPENSE.

ALONG NITH  THE SYSTEMS COMPONENTS DESCRIBED HERE, A VARIETY OF 
OFF-L INE PERIPHERAL EQUIPMENT IS  PROVIDED FOR ALL USERS OF t h e  
CCMPUTING F A C I L I T Y ,  THE READY ROOM ANNEX (RM. 1 2 3 2 A ,  BLOG, 503)  I S  
EQUIPPED w i t h  IBM 029 CARD PUNCHES WHICH HAVE BEEN MODIFIED TO RRCDUCE 
THE SAME RESULTS AS THE IBM 026 PUNCHES WITH THE FORTRAN H PLATE.
DATA HANDLING AND TABULATING EQUIPMENT IS  LOCATED ON THE FIRST FLCOR 
BETWEEN BUILDINGS 50A AND 5 0 B .  TH IS  EQUIPMENT INCLUDES AN IBM m O l  
SYSTEM FOR O FF-L INE DATA TRANSFERS (TAPE TO CAPOS, TAPE TO TAPE, TAPE 
TO L INE PRINTER, AND MANY OTHER OPERATIONS), AS WELL AS TWO IBM 5 19  
REPRODUCING PUNCHES, TWO IBM 557 ALPHABETIC INTERPRETER, AN ISM 0 83 
SORTER ANC A 17<»0 PAPER BURSTER.

PUNCHED CARDS READ IN  AT THE LAWRENCE BERKELEY LABORATORY COMPUTING 
F A C IL IT Y  MUST CONFORM TO THE FORTRAN H STANDARD FORMAT (AS PRODUCED BY 
IBM 026 CARD PUNCHES). ALL KEY PUNCHES AT THE LBL COMPUTING F A C IL IT Y  
HAVE BEEN MODIFIED TO CONFORM. METHODS OF CONVERTING IBM AND CDC 829 
CARO DECKS TO THE FORTRAN M FORMAT ARE DISCUSSED IN  THE U T IL IT Y  
CHAPTER OF THE BKY USERS* HANDBOOK, FOR FURTHER INFORMATION ON 
PUNCHED CARDS AND BKY DEFIN IT IONS OF PUNCHED CARO COOES, SEE EITHER 
THE CONTROL OR BCOID SUBSETS OF THE HANDBOOK.
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SYSTEM SOFTWARE

OPERATING SYSTEMS

THE OPERATING SYSTEMS AT THE LAWRENCE BERKELEY LABORATORY COMMUTING 
F A C IL IT Y  h a v e  e v o l v e d  FROM ORIGINAL COC SYSTEMS. THE BKY 7E00 SYSTEM 
MAS GROWN OUT OF THE COC SCOPE 1 SYSTEM, AND THE 6000 SYSTEM HAS ITS 
ROOTS I N  THE ORIGINAL CHIPPEWA OPERATING SYSTEM. BOTH HAVE BEEN 
TAILORED TO F I T  THE PARTICULAR NEEDS OF THE BERKELEY INSTALLATION, AMD 
ARE MAINTAINED BY A STAFF OF SYSTEM PROGRAMMERS AT THE LABORAYORY.

THE OPE?RATING SYSTEMS ARE GIVEN NAMES WHICH CONSIST OF THE LETTERS 
BKY —  AN INTERNATIONAL CODE NAME DESIGNATING THE LBL COMPUTING 
F A C IL IT Y  —  AND THE NUMBER OF THE LATEST SYSTEM VERSION. A RECENT 
VERSION OF THE 6000 SYSTEM, FOR EXAMPLE, MAS BKYT2B.

IN  ADDITION TO THE OPERATING SYSTEMS ON THE CDC COMPUTERS, THE LBL 
COMPUTER CENTER ALSO HAS A VERSION OF BELL LABS* UNIX OPERATING SYSTEM 
RUNNING ON A POP 11/7C COMPUTER. ITS USE IS  L IM ITE D  TO DOCUMENT AND 
JOB PREPARATION TASKS. A MORE DETAILED DISCUSSION APPEARS AT THE END 
OF THIS SECTION.

PROGRAMMING LANGUAGES

THERE ARE FOUR FORTRAN COMPILERS IN  USE AT BERKELEY, FTM*» (THE 
LATEST FTN VERSION U COMPILER FROM CDC) AND MNF% (UNIVERSITY DF 
MINNESOTA FORTRAN COMPILER) ARE THE RECOMMENDED COMPILERS TO USE.
NNF, (AN EARLIER VERSION OF MNFL) ,  AND RUN76 (A BERKELEY-MODIFIED 
VERSION OF THE OLD COC FUN COMPILER) ARE AVAILABLE BUT ARE NO LONGER 
SUPPORTED BY THE COMPUTER CENTER. THE WRITEUPS SUBSETS ETNA AND MNFV 
DISCUSS THE RELATIVE MERITS OF THESE COMPILERS. FUNDAMENTAL EXAMolES 
OF FORTRAN USAGE ON THE 7600 MAY BE FOUND IN  THE HANDBOOK SUBSET 
SAMPLES.

OTHER LANGUAGES WHICH YOU CAN USE AT THE LBL COMPUTING F A C IL IT Y  APE 
COBOL, SNOBOL. PASCAL, L IS P , P L l, AND COMPASS (THE LAST I S  AN ASSEMBLY 
LANGUAGE)- REFER TO THE HAIDBOOK FOR INFORMATION ON RUNNING JOBS IN 
THESE LANCUAGES.
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3 . 1 JOB PK0GESSIN6 UNDER THE BKY OPERRTING SYSTEMS

THE BKY SYSTEMS ARE F ILE  MANIPULATING SYSTEMS. THE USER C'^EATES 
f i l e s ,  READS, WRITES, AND COPIES F IL E S ,  HE/SHE LOADS, EXECUTES, 
REPOSITIONS, AND RELEASES F I L E S .  F ILES ARE ALWAYS REFERRED TO BY 
NAME, NOT BY DEVICE OP FUNCTION. THE F I L E  NAME I S  SUPPLIED BY THE 
USER IN  ALL BUT A FEW STANDARD CASES (IN PU T, OUTPUT, PUNCH, E T C ! .

ON THE 7 6 0 0 ,  ALL F ILE S  ARE ON ON D IS K .  WITH THE 60(30*S,  ALL F IL E S  
ARE DISK F IL E S  UNLESS OTHERWISE SPECIF IED BY THE USER ( E . G . ,  BY 
REQUESTING A TA PE) .  THE F IL E  INPUT I S  CREATED FROM THE JOB DECK 
SUBMITTED BY THE USER. ITS FIRST SECTION —  THE CONTROL CAPOS —  
SPECIF IES THE SEQUENCE OF OPERATIONS TO BE PERFORMED AS THE JOB I S  
PROCESSED (SEE JOB INPUT DECK SET-UP IN CHAPTER 6 ) .  THE OTHER 
SECTIONS IE.G.1,  A FORTRAN PROGRAM DECK AND DATA DECK) MAY BE 
CONSIDERED DATA TO BE PROCESSED BY THE PROGRAMS SPECIF IED I N  THE 
CCNTROL RECORD.

CONTROL CARDS, FOR THE MOST PART, ARE PROGRAM CALLS. RATHER THAN 
SPECIFYING A FUNCTION FOR THE OPERATING SYSTEM TO PERFORM DIRECTLY,  A 
CCNTROL CARO CAUSES THE LOADING AND EXECUTION OF A PROGRAM WHICH 
RESIDES ON THE F IL E  WHOSE NAME I S  SPECIF IED ON THE CONTROL CARO. THE 
ARGUMENTS, I F  ANY, ARE PARAMETERS REQUIRED BY THAT PARTICULAR PROGRAM. 
THUS THE CONTROL CAROS COPY AND REMIND, FOR EXAMPLE, ARE ACTUALLY THE 
NAMES OF SYSTEM PROGRAMS WHICH CONTROL THE COPYING AND REWINDING CF
f i l e s ,

COMPILATION OF A PROGRAM PRODUCES OBJECT CODE ON A F I L E  WHICH, 
UNLESS OTHERWISE SPECIFIED BY THE USER, IS  NAMED L 6 0 . THE OBJECT 
PROGRAM MAY THEN BE LOADED AND EXECUTED BY THE LGO. CONTROL CARO. IM 
FACT ANY DISK F I L E ,  WHETHER CREATED BY THE SYSTEM OR BY THE USER, MAY 
BE EXECUTED BY SPECIFYING THE F IL E  NAME ON A CONTROL CARO. FILES ON 
OTHER MEDIA MUST BE COPIED TO DISK BEFORE DIRECT EXECUTION IS  
POSSIBLE.

t h e  p i l e  o u t p u t  (A DISK F I L E )  CONTAINS THE STANDARD PRINT OUTPUT 
FOR A JOB.  FORTRAN PRINT STATEMENTS REFER TO OUTPUT— THAT I S ,  THE 
CURRENT VALUES OF THE ARGUMENTS OF A PRINT STATEMENT APE PLACED ON THE 
F IL E  OUTPUT (UNLESS DIRECTED ELSEWHERE BY THE PROGRAM HEADER CARO OR 
AN ARGUMENT ON THE CONTRCL CARO). AT JOB TERMINATION, AN ABBREVIATED 
HISTORY OF THE JOB, CALLED THE DAYFILE, IS  PLACED AT THE BEGINNING CF 
OUTPUT, AND EVERYTHING ON THE F IL E  OUTPUT IS PRINTED.
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3 *2  THE VARIOUS 6000 SUPR0RTIN6 SUBSVSTEHS

ONE OF THE TASKS OF THE 6000 SYSTEM IS THE SUPERVISION OP th E  
VARIOUS SUBSYSTEMS CF THE COMPUTING F A C IL IT Y  -  THE INPUT,  OUTPU^, ANO 
MASS STORAGE DEVICES, FOR EXAMPLE. SOME OF THESE MAJOR FEA-^URES ARE 
DESCRIBED BELOW.

AUTOHATIC TAPE FETCHING SYSTEM

AN AUTOMATIC TAPE FETCHING SCHEME HAS BEEN IMPLEMENTED AT THE 
LANRENCE BERKELEY LABORATORY COMPUTING F A C IL IT Y .  IT ALLOWS THE 
OPERATIONS STAFF TO KEEP TRACK OF. ANO PROVIDE FAST SERVICE FOR, ABOUT 
<»0,000 ACTIVE LIBRARY TAPES.

LIBRARY USE ANALYSIS SHOWS THAT FEWER THAN 7 PERCENT OF thE  UO.OOO 
ACTIVE TAPES ARE USED DURING ANY TWO WEEK PERIOD, AND CHANCES APE 
THREE I N  FOUR THAT I F  A TAPE IS REQUESTED, I T  HAS BEEN USED DURING THE 
PRECEDING TWO MEEKS. USING THIS  INFORMATION, THE SYSTEM HAS BEEN 
DESIGNED TO GREATLY REDUCE BOTH THE AMOUNT OF TAPE HANDLING B Y  
CPERATORS AMO THE WAIT TIME FOR FETCHING TAPES FRCM THE L I B R A P Y ,

A HIGH CAPACITY <MORE THAN 1 , 0 0 0  REELS) TAPE RACK IS LOCATED TN THE 
CONSOLE AREA, ANO ITS  SLOTS ARE LABELED IN  A THREE CHARACTER 
ALPHANUMERIC CODE. A SYSTEM PROGRAM ASSIGNS SLOTS TO ACTIVE LIBRARY 
TAPES, ANO MONITORS THEIR USE. WHEN A LIBRARY TAPE I S  REQUESTED, THE 
PROGRAM CHECKS TO DETERMINE I F  THE TAPE IS  ALREADY ON F IL E  I N  THE 
CCNSOLE RACK, ANO IF  I T  I S ,  TELLS THE OPERATOR THE SLOT NUMBER VIA A 
D ISPLAY.  I F  THE TAPE IS  IN THE VAULT, A LABEL WILL BE PRINTED ON A 
TELETYPE GIV ING THE LIBRARY NUMBER AND THE CONSOLE SLOT TO WHICH I T  IS  
ASSIGNED. THE LABEL I S  THEN AFFIXEO TO t h E  TAPE ANO THE TAPE I S  SEN’ ' 
TG I T S  COMSOLE SLCT WHERE I T  WILL REMAIN UNTIL IT  BECOMES THE LEAST 
ACTIVE TAPE IN  THE RACK tPROBABLY SEVERAL WEEKS). TO USE THIS SYSTEM 
THE LIBRARY TAPE NUMBER MUST BE PLACED ON THE STAGE, STOTAPE, GETTAPE, 
OR REQUEST CARD I N  THE SPECIF IED FORMAT (SEE THE HANDBOOK SUBSE’ ’ 
SAMPLES)•

THE COMPUTER CENTER HAS INSTALLED CALCOMP'S AUTOMATED TAPE LIBRARY 
lA T L )  FOR USE IN  CONJUNCTION WITH THE GETTAPE-STOTAPE SYSTEM (G S S ).
THE ATL CAN CONTAIN UP TO 2500 REELS OF 6 2 5 0 - 9 P I  9-TRACK MAGNETIC 
TAPES, TME TAPES ARE AUTOMATICALLY MOUNTED BY THE ATL ON ONE O'" 
SEVERAL STC DRIVES ATTACHED TO IT  IN RESPONSE TO REQUESTS IN IT IA T E D  BY 
GSS CONTROL CAROS, (SEE THE WRITEUPS SUBSET GSS FOR MORE ON GSS.)
ONCE THE QTL IS  F ILLED TO CAPACITY,  I T  WILL SERVE AS A CACHE FOP THE 
MOST RECEFTLY USED GSS TAPES. SELDOM USED TAPES MILL MIGRATE TO THE 
TAPE VAULT ANO BE REPLACED BY RECENTLY REQUESTED TAPES.

PROGRAM STORAGE SYSTEM (PSS)

THE IPROGPAH STORAGE SYSTEM IS  A PERMANENT F ILE  SYSTEM DESIGNED TC 
accom m oda te  MODERATE SIZED F ILES WHICH ARE CHANGED OR USED ' "ELATrvFLY 
FREQUENTLY ( E . G . ,  USER PROGRAMS). INFORMATION IN THE PSS SYSTEM 
RESIDES ON t h r e e  IBM PLUG-COMPAriBLE DOUBLE DENSITY 3350 DISKS.
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EACH PSS DISK CCNSISTS OF 5328 STRIPS .  A STRIP  IS  D IV IDED INTO 
ALLOCATABLE UNITS OF 20 TRACKS ( 1 / 5  STRIP)  ANO EACH ALLOCATION UNIT 
c an  c o n t a i n  UP TO 5500 WORDS OF DATA. THERE IS NC L IM IT A T IO N  ON F IL E  
SIZE FOP INFORMATION STORED ON PSS (EXCEPT THE PRACTICAL L IM IT A T IO N  OF 
AVAILABLE SPACE WITHIN THE SPACE ALLOCATED ^0 THE USER).

A PERMANENT F I L E  WITHIN THE PSS SYSTEM IS  CALLED A SUBSET AND 
SUBSETS ARE GROUPED INTO L IB R A R IE S .  YOU CAN GENERATE YOUR OWN STORAGE 
L IBRAPY, READ OR COPY SUBSETS FROM YOUR LIBRARY, OR ALTER THE CON' ’̂ ENTS 
OF YOUR STORAGE LIBRARY.  YOU CAN ALSO COPY F ILES FROM THE VARIOUS PSS 
L IBR ARIES AVAILABLE FOR GENERAL USE, FOR EXAMPLE, THE COMPUTING 
F A C IL IT Y  PROGRAM L IBRARIES FOR THE 6 0 0 0 * S  ANO THE 7600 ARE STORED ON 
PSS. IN  A D D IT IO N ,  MANY PROGRAM WRITEUPS AND OTHER CURRENT 
DOCUMENTATION FOR THE SYSTEM ARE STORED IN THE PSS L IBR ARIES  NANOBOOK 
AND HRITEOPS. USE OF THE PSS SOFTWARE IS  DESCRIBED IN  THE HANDBOOK 
SUBSET STORAGE AND I N  THE WRITEUP PSS, AND ADDITIONAL EXAMPLES ARE 
SHOWN IN  THE HANDBOOK SUBSET SAMPLES.

REMOTE TERMINAL INTERFACE

THE RECC (REMOTE EQUIPMENT CONTROL COMPUTER) SYSTEM IS A COLLECTION 
OF HARDWARE AND SOFTWARE WHICH PROVIDES INTERACTIVE SERVICE TO BKV 
6000 USERS. A FULLY DETAILED DESCRIPTION OF THE USE OF THE RECC 
SYSTEM, AS WELL AS INFORMATION ABCUT INTERACTIVE JOBS I N  GENERAL. IS  
GIVEN IN  THE HANDBOOK SUBSET TTY.  RECC PROVIDES ACCESS TO SEVERAL 
TIME SHARING SYSTEMS, PERMITS USERS TO WRITE THEIR OWN INTERACTIVE 
6000 PROGRAMS, ANC RETURNS INFORMATION ABOUT THE STATUS OF JOBS 
RUNNING I N  THE 6 0 0 0 'S  ANO THE 7 6 0 0 .  THE PRINCIPAL SUBSYSTEM OPERATING 
UNDER RECC I S  SESAME. I T  IS  DFSCRI8E0 FURTHER IN THE CHAPTER ON 
INTERACTIVE JOBS, BELOW.

THE HECC SYSTEM HARDWARE CONSISTS OF TWO LARGE ( 2 8 , 0 0 0  12 B IT  
WORDS) PDP-8E COMPUTERS WHICH ARE CONNECTED TO THE 6000  SYSTEM THROUGH 
CHANNEL SYNCHRONIZERS. INTERACTIVE TERMINALS ARE CONNECTED TO THE 
P C P -8 'S  THROUGH A SET OF MULTIPLEXERS. THE MULTIPLEXERS GENERATE AN 
INTERRUPT TO THE PDP-8 WHENEVER A KEY ON THE TERMINAL IS PRESSED. A 
MAXIMUM OF 2 5 6  PORTS ARE AVAILABLE,  ABOUT 65 OF WHICH MAY BE CONNECTED 
SIMULTANECUSLY IN  FULL DUPLEX MODE. THE MOST FREQUENTLY USED 
TERMINALS APE HIGH SPEED CRT'S (CATHODE RAY TUBE TERMINALS).

th e  RECC SYSTEM SOFTWARE CONSISTS O F  THE POP-8 TELETYPE DRIVER, AND 
THE 6000  POLLING ROUTINES WHICH SWITCH MESSAGES BETWEEN THE 6000 
COMPUTER ANO THE PDP-8.  THE PDP-8 TELETYOE DRIVER RESIDES PERMANENTLY 
I N  t h e  PDP-e SYSTEM, ANO IS  RESPONSIBLE FOR THE HANDLING OF IN D IV ID U AL  
TELETYPE CHARACTERS THROUGH THE MULTIPLEXERS. EACH OF THE TELETYPES 
CONNECTED TO THE SYSTEM HAS TWO INPUT AND TWO OUTPUT BUFFERS IN  THE 
POP-8 MEMORY. INFORMATION IS TRANSFERRED BETWEEN THE P 0 ° - 8  BUFFER AND 
THE 600 0, ONE L IN E  AT A T IME,

A 3M TUPE CARTRIDGE SPOOLING STATION IS AVAILABLE IN BLOG. 50 3 ,  R M .  
2 2 5 9 ,  TO ALLOW TAPE CARTRIDGES TO BE READ OR WRITTEN THROUGH RECC,
FOR MORE INFORMATION CONTACT STEVEN O K I ,  EXT. 6A97 ,  OR JOHN WOOD, EXT.  
59 -̂ 2 .
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REMOTE BATCH SYSTEM

ft REMOTE BATCH JOB ENTRY SYSTEM IS  CONNECTED TC THE 6 0 0 0 ’ S. FROM A 
REMOTE BATCH STATION YOU MAY SUBMIT ft PUNCHED CARD DECK TO BE RUN CN A 
CENTRAL COMPUTER ftS A BATCH JOB. AFTER COMPLETION OF THE JOB ON THE 
CENTRAL COMPUTER THE PRINTED OUTPUT IS  RETURNED TO THE ORIGINATING 
REMOTE BATCH STATION FOR PRIN T ING .  SOME STATIONS MAY ALSO HAVE THE 
R B IL IT Y  TO SEND AND RECEIVE F ILES  TO BE PROCESSED ON CTHEP PERIPHERALS 
f E . G . ,  PLOTTER, CARD PUNCH, MAGNETIC TAPE>.

THE REMOTE BATCH JOB ENTRY SYSTEM CONSISTS OF CONTROL COMPUTERS AND 
RELATED HARDMARE AND SOFTWARE WHICH PERFORM THE TASK OF INTEPPftCIHG 
REMOTE S ITES TO THE CENTRAL COMPUTING F A C I L IT Y ,  THE REMOTE SITES ARE 
CCNNECTEO TO LBL OVER LEASED OR D IAL -U P L INES.

I F  A LEASED L INE I S  EMPLOYED, THE USER MUST SUPPORT THE C O S T  OF THE 
INTERFACE AMD MODEM AT THE LBL END AS WELL AS THE LEASED L IN E ,  MODEM. 
ANO REMOTE BATCH STATION AT HIS/HER END.

THE TYPES OF REMOTE BATCH STATION THAT MAY BE CONNECTED TO THE 
OIAL-UP PORTS INCLUDE THE COC 2C0 UT AND THE UNIVAC 100*f ,  OR ANY 
STATION THAT EMULATES EITHER OF THEM, HOWEVER, THE lOOA-TYPE REMOTE 
BATCH STATION IS  INCAPABLE OF RECEIVING MESSAGES <J08 STATUS, E T C . )  
FROM THE CEHTPAL INSTALLATION. FOR T H IS ,  AND OTHER REASONS, WE 
DISCOURAGE lBf l l»-TYPE STATIONS.

THE LEASED LINE F A C IL IT Y  SUPPORTS COPE FULL DUPLEX STATIONS AS WELL 
AS 2 O 0 U / T -  AND 1004-TYPE TERMINALS.

CURRENTLY THE REMOTE BATCH SYSTEM HAS 65 PORTS OPERATING, THIRTY 
ARE CO<E 2 0 I U / T  DEDICATED L IN E S ,  WHILE 10 LINES ARE DEDICATED TO COPE. 
IN ADDIT ION ,  THERE ARE A TOTAL OF 25 D IAL -UP L INES AVAILABLE ^OP 
200 U /T  USERS. FOURTEEN OF ^HESE ARE 4800 BPS L IN E S ,  9 ARE 2000 BPS 
LINES AND 2 ARE 4800 BPS INTERCAMPUS L INE S .  THERE ARE 3 SPARE PORTS 
WHICH ARE USED AS TEMPORARY REPLACEMENTS FOR MALFUNCTIONING PORTS.
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3 .3  THE 7B te  0»»ER«TING SYSTEM

THE 7600 OPERATING SYSTEM IS  BASED ON COC’ S 7600 SCOPE 1 . 1 , 6  
SYSTEM. LOCAL MCOIFICATIONS ARE CONTINUALLY BEING MADE BY THE 3KY 
SYSTEMS STAFF ANO RESIDENT COC ANALYSTS.

THE 9KV 7600 SYSTEM DOES NOT COMMUNICATE DIRECTLY WITH ANY INPUT OR 
OUTPUT DEVICE EXCEPT ITS OWN HIGH-SPEED DISKS.  ALL INPUT DATA,
WHETHER FROM TAPE* PSS, CAROS. OR WHATEVER, MUST BE TRANSFERRED TC THE 
DISK BEFORE I T  CAN BE USED BY THE 7 6 0 0 .  S IM IL A R L Y ,  ALL 7600 OUTPUT 
GOES FIRST TO THE DISK AND MUST BE DELIVERED TO IT S  FINAL DESTINATION 
BY THE SURPORTING COMPUTER. THE COMPUTER THAT CARRIES OUT THE STAGING 
<THE SENDING AND RECEIVING OF DATA TO ANO FROM THE 7600 D ISK)  IS  KNOWN 
AS A STDTION,

THE 6000 I /O  STATIONS

THE 6 0 0 0 -S E R IE S  COMPUTERS (6A00 ANO 6600)  ARE THE I / O  STATIONS FOR 
THE 7 6 0 0 ,  THEY PUN UNDER THE BKY 6000 SYSTEM, I T  IS  THROUGH THEM 
THAT 7800 JOBS CAN ACCESS THE VARIOUS BKY SUBSYSTEMS (PSS, GSS, 
MICROFILM, E T C ) .

7600 DOCUHENTATION

THE 7600 SYSTEM, AS IMPLEMENTED AT LB L ,  IS  DISCUSSED I N  LOCALLY 
WRITTEN DCCUMENTATION. THE BKY USERS* HANDBOOK I S  THE USER REPERENCE 
MANUAL, AND THE WRITEUP BKYNEHS L ISTS CURRENT SYSTEM CHANGES AND KNOWN 
BUGS. OTHER IWITEUPS GIVE EXAMPLES OF CONTROL CARD SEQUENCES FOR 
USING V IRIOUS OF THE BKY SUBSYSTEMS.

FOR FURTHER INFDRMATION ON DOCUMENTATION SEE CHAPTER U (USER 
SERVICES) ,
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3«% THE URXX OPERATING SYSTEH

THE RNIX OPERATING SYSTEM AVAILABLE ON THE LBL COMPUTER CENTER'S 
FOP 11 / 70  COMPUTER IS  S IM ILAR T O  THAT AVAILABLE AT THE UNIVERSITY O F  
CALIFORNIA CBERKELEY CAMPUS» COMPUTER CENTER. I T  IS USEO PRIMARILY 
FOR DOCUMENT PREPARATION ANO JOB PREPARATION FOR THE CDC 6 0 0 0 * S ANC 
7 6 0 0 .  A LINK 3ETHEEN THE COC 6000*S  AND UNIX ALLOWS INPUT PREOAREC ON 
UNIX TO BE SUBMITTED TC THE COC 6 0 0 0 * S OR 7 6 0 0 .  WITH OUTPUT OPTIONALLY 
RETURNED TO U H IX . NO PROGRAMMING LANGUAGES, SUCH AS FORTRAN, BA SIC ,  
E T C . ,  OTHER THAN THE LANGUAGE C, ARE AVAILABLE.  THE USE O F  C IS 
L IMITED TO SUPPORTING THE DOCUMENT AND JOB PREPARATION TASKS. MANY 
6000 INTERACTIVE USERS WILL FIND THEIR INTERACTIVE NEEDS BETTER SERVED 
ON UHIX THAN ON THE 6 0 0 0 * S .

THE UNIX SYSTEM IS  AVAILABLE TO ANY LBL OR DOE-FUNDED OR 
OfE-RELAT€D USER WHO HAS A VALID LBL COMPUTER CENTER ACCOUNT NUMBER. 
BASIC INFORMATION WHICH DESCRIBES THE UNIX SYSTEM AND THE UNIX 
DOCUMENTATION CAN BE OBTAINED BY RUNNING THE FOLLOWING JOB ON THE COC 
CCMPUTEPS -

«JOB CARO>
LIBCOPYfNRITEUPS«OUT/RR,UNIX.
0ISP0SE«0UTbPR«PAb1F,DT*I. (USE PA«1F AT BKY O N L Y )  
<ENO-OF-JOB CARD>
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kmt  SOURCES OF INFORMATION

BKY PRCVIOES A NUMBER OF SERVICES DESIGNED TO MAKE THE COMPUTER 
SYSTEM EASIER FOR YOU TO USE. THESE SERVICES, WHICH INCLUDE 
DCCUMENTATION, PROGRAMMING CONSULTANTS, A PROGRAM L IBRAPY,  A COMPUTING 
LIBRARY,  COURSES, ANO SEMINARS, ARE DESCRIBED BELOW.

DOCUMENTATION

ON*LINE DOCUMENTATION

I T  IS  NEARLY IMPOSSIBLE TO MAINTAIN UP-TO-DATE VERSIONS OF PRINTED 
MANUALS DOCUMENTING A COMPUTER F A C IL IT Y  THAT IS EXTENSIVE, VARIED, AMD 
SUBJECT TO CONTINUAL MODIF ICATION. AT LBL,  THE QUEST FOR A MORE 
FLEXIBLE MODE OF DOCUMENTATION HAS LEO TO THE IMPLEMENTATION OF A 
DYNAMIC DOCUMENTS LIBRARY WHICH I S  STORED ON THE PSS DISKS.  I T  HAS 
PROVEN p a r t i c u l a r l y  SATISFACTORY FOR SEVERAL REASONS. F IRSTLY,  
ADDITIONS ANO CHANGES TO THE LIBRARY CAN BE MADE WITHOUT THE DELAY AMD 
EXPENSE OF PUBLISHING. THE PROCEDURE FOR MODIFYING THE LIBPARY HAS 
BEEN LARGELY AUTOMATED —  THE SETTING UP CF PAGE FORMATS, TABLES CF 
CONTENTS, ANO INDEXES, FOR EXAMPLE, IS  DONE FOR THE MOST PART 9Y THE 
COMPUTER. ANOTHER ADVANTAGE IS  THAT THE WRITEUPS ARE VERY ACCESSIBLE. 
E\EN a t  a r e m o t e  SITE THE USER CAN HAVE THE LATEST VERSION OF A 
CESIRED DOCUMENT PRINTED OU^ AT ANY T IM E ,

THE FOLLOWING TABLE SHOWS DOCUMENTS STORED OK PSS WHICH CONTAIK 
FUNDAMENTAL INFORMATION ABOUT USING THE LBL 6000 AND T6CC SYSTEMS.

I  SAMPLE CCKTROL 
I  CARD SEQUENCES

BASIC REFERENCE I  
MANUALS I  

I

BUGS AND I  
CHANGES I

7600 I  SUBSET SAMPLES 
I  IN  HANDBOOK

I
BKY USERS' HANOBOOKI

I

I
I

Q l T V I J C f t i C  T

T
V I ' f  t K5 X

T

600C I  BASIC66
X

HANDBOOK/ I  
TTY I

I

1
I
I

i :

THE PRINCIPAL REFERENCE DOCUMENT FOR THE BKY SYSTEMS I S  THE SKY 
USERS* HANDBOOK. THE HANDBOOK OCCUPIES A PSS LIBRARY, AND EACH OF ITS 
CHAPTERS I S  A SUBSET OF THE L IBRARY,  C L I B R A R I E S *  ANO "SUBSETS' ARE 
STANDARD PSS STORAGE U N IT S . )  ANOTHER PRIMARY SOURCE OF LOCALLY 
WRITTEN DCCUMENTATION I S  THE PSS LIBRARY WRITEUPS WHICH CONSISTS CF 
SUBSETS CONTAINING DOCUMENTS WHICH IN GENERAL ARE LARGER ANO/DR MCRE 
SPECIALIZBD THAN THOSE CONTAINED IN  THE HANDBOOK.

THE SUBSET OF HANDBOOK CALLED CHANGES CONTAINS INFORMATION ON THE
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CONTENTS tJF BOTH THE HUMOBOOK AND MRITEUPS LIBRARIES ANO ALSO SHOWS 
HOH TO GET COPIES OF THE REST OF THE CHAPTERS. I N  ADDITION,
INDICATES TME DATE OF THE HOST RECENT VERSION OF EACH SUBSET OF -^HE 
HANDBOOK RND MRITEUPS L IB R A R IE S .  THERE IS ALSO A SEPARATE PAGE 
L IS T IN G  THE MOST RECENTLY CHANGED DOCUMENTS, TH IS  MAKES I T  EASY FOR A 
USER TO KNOM WHICH OF THE DOCUMENTS I N  HIS/HER COLLECTION APE OU^ OF 
DATE.

TO KEEP TRACK OF THE LOCAL DOCUMENTATION, THEN, ONE SHOULD ALWAYS 
HAVE THE MOST RECENT VERSION OF CHANGES. IT  IS  UPDATED WHENEVER THE 
DOCUMENTATION CHANGES. TO OBTAIN A COPY, PUN THE FOLLOWING JOB -

N ltIT E «7,€3t38080 .123t»B 6,Y 0U R  NAME 
LlBCOPYtMANDBOOK«OUT/RR,CHANGES.
OXSPOSE.OUT«PR«DTb I*P A x 1F . (USE PA«1F AT BKY ONLY) 
<ENO-OF-JOB CARD>

NOTE -  YOU NEED TO SUPPLY YOUR OWN A C C O U N T  NUMBER (REPLACING 123 t»E6) ,  
AKD YOUP NAME. FOR MORE INFORMATION ON JOB SUBMITTAL, SEE CHAPTER 6 .  
TO OBTAIN OTHER DOCUMENTS FROM THE HANDBOOK, MERELY SUBSTITUTE THE 
APPROPRIATE NAME FOR 'CHANGES* IN  THE EXAMPLE ABOVE. SEVERAL 
DOCUMENTS MAY BE REQUESTED AT ONE TIME BY L IS T IN G  THEIR NAMES 
SEPARATED BY COMMAS, E . G . ,  LIBCOPY,HANDBOOK.OUT/RR,CHANGES.TTY, 
STORAGE.

DOCUMENTS ON THE MRITEUPS LIBRARY MAY BE OBTAINED BY SUBMITTING A 
JOB L IK E  THE FOLLOWING -

6ETN E,7,6S ,3«8tB .123<% B 6, YOUR NAME 
LIBC0PY,MRITEUPS,0UT7RR.CCAR0.
D ISPO SE,O U T«PR ,D TxI.PA «lF . (USE PA«1F AT BKY ONLY) 
< F N 0 -0 F -J 0 8  CARO>

THIS M ILL  OBTAIN A COPY OF THE WRITEUP CCARD, WHICH LISTS ALL BKY 
USER CONTROL CAROS WITH A BRIEF DESCRIPTION, A L I S T  OF ALL OPTIONS AND 
DEFAULTS ANO A POINTER TO THE PRIMARY REFERENCE FOR EACH, OTHER 
MRITEUPS ARE OBTAINED BY SUBSTITUTING THE APPROPR lATE NAME 
•CCARD*. MORE THAN ONE WRITEUP MAY BE L ISTED,  SEPARATED BY COMMAS.

OTHER DOCUMENTS WHICH M I G H T  BE OF PARTICULAR INTEREST TO N'^W USERS 
ARE -

CSS DESCRIBES THE GETTAPE/STOTAPE MASS STORAGE
SYSTEM, WHICH STORES DATA ON HIGH QUALITY 
6250 BP I  MAGNETIC TAPES. ( I N  WRITEUPS)

TTY IS  THE PRIMARY REFERENCE FOP THE BKY
INTERACTIVE SYSTEM, ( I N  HANDBOOK)

STORIIGE DESCRIBES HOW INFORMATION IS STORED ON AND
RETRIEVED FROM THE PSS DISKS,  ALSO EXPLAINS 
HOW TO BACK UP PSS INFORMATION ON TAPE. ( IN  
HANDBOOK)
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OPOATE DESCRIBES THE UPDATE PROGRAM WHICH I S  USED TO 
MAINTAIN AND CHANGE SOURCE DECKS IN  A BATCH 
MODE. CIN WRITEUPS)

MANUALS NOT ON PSS LIBRARIES

 BKY FORTRAN EXTENDED VERSION k

DISCUSSES IMPLEMENTATION OF FTN VERSION FORTRAN COMOILER ON THE 
BKY SYSTEP.

THIS MANUAL CAN BE OBTAINED FROM THE COMPUTING L IBRARIAN (SEE BELOW), 

 CDC MANUALS

SEVERAL MANUALS PUBLISHED BY COC ARE PERTINENT. THEY INCLUDE

COMPASS REFERENCE MANUAL ( 6 0 1 9 0  900 -  REV. 0) 
S0RT/HE!R6E REFERENCE MANUAL (60 252 60 0 -  REV. D)

REFERENCE SHELVES ON THE F IR S T ,  SECOND, THIRD,  AND F IFTH FLOORS OF 
BUILDING 508  CONTAIN COPIES OF THE PRINCIPAL DOCUMENTS. THERE ARE 
SHELVES NEAP THE COMPUTING L IBRARY,  IN  THE USER AREAS ANO IN  THE READY 
ROOM ON TME FIRST FLOOR, IN  THE VISTA ROOM ON THE SECOND FLOOR AMD IM
t h e  DUMBWAITER ROOMS ON THE THIRD AND F IFTH FLOORS.

CURRENT NOTICES —  NEWSLETTER, BKYNEHS, ANO BILLBOARO

INFORMATION OF GENERAL INTEREST TO USERS OF THE COMPUTING F A C IL IT Y  
IS DISSEMINATED THROUGH THE COMPUTER CENTER NEWSLETTER, PUBLISHED 
MONTHLY BY THE CCMFUTER CENTER. IT  PROVIDES MUCH USEFUL CURRENT 
INFORMATION TO OUR USERS AND IS  MAILED TO THEM, FREE, UPON PEOUEST, 
(CONTACT MAGGIE MORLEY, BLOG 50B ,  RM. 1 2L 5A ,  X 5 5 2 9 ) .  AN INDEX TO THE 
CONTENTS CF PAST NEWSLETTERS APPEARS IN THE WRITEUP NLINOEX.

WRITEUPS SUBSET BKYNEHS DESCRIBES RECENT CHANGES TO THE SYSTEMS AND
DOCUMENTATION, L ISTS PROMINENT KNOWN BUGS, AND DISCUSSES CURRENT 
PLANS. IT  I S  UPDATED FREQUENTLY (3- i» TIMES PER MONTH) ANO CONTAINS A 
GREATER QUANTITY CF SPECIF IC INFORMATION ABOUT THE SYSTEMS THAN DOES 
THE NEWSLeTTER.

THE VERY LATEST INFORMATION CN CHANGES TO THE SYSTEM I S  FOUND CN 
THE BILLB8AR0, WHICH I S  PRINTED ON THE LAST PAGE CF EACH JOB PRODUCED 
BY THE LBL LINE PRINTERS. AT THE TOP OF THE BILLBOARD ARE thE  OA^es 
CF LAST CHANGEI TO THE WRITEUPS SUBSET BKYNEHS AND TO THE HANDBOOK 
SUBSET CHINGES,

FEEDBACK SOLICITED

t h e  US€R SERVICES STAFF GREATLY APPRECIATES YOUR COMMENTS ON ANY 
ASPECT CF THE DOCUMENTATION, AND ON THE HANDBOOK ANO HRITEUPS IN 
PARTICULAR, PLEASE RELAY YOUR DISCOVERIES OF ERRORS, OBSCURITIES,
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OMISSIONS AND THE L IK E  TO THE CONSULTANTS' OFFICE (ROOM 1 2 2 9 ,  3L0G,  
5 0 8 ,  EKT. 5 9 8 1 1 .  IN ADDITION,  THERE IS A SUGGESTION BOX AVAILABLE IN 
THE READY ROOM (508  ROOH 1232 )  IN  WHICH WRITTEN QUESTIONS, COMMENTS, 
C R IT IC IS M ,  ETC. MAY BE PLACED. THE USER INPUT,  ALONG WITH THE 
RESPONSE FROM THE COMPUTER CENTER, ARE PRINTED IN  THE COMPUTE'? CENTER 
NEWSLETTER ( I N  THE VOX POP SE C TIO N ) ,

COURSES ANO SEMINARS

SHORT COURSES ANO SEMINARS ARE PRESENTED FROM TIME TO TIME AT THE 
CCMPUTING F A C I L I T Y .  THESE ARE NON-CREDIT COURSES TAUGHT BY th e  LPL 
COMPUTER CENTER STAFF, AND ARE OPEN TO ALL USERS AT NO CHARGE.
AKNOUNC EMENTS OF SCHEDULED COURSES AND SEMINARS ARE PUBLISHED IN  ’’ HE 
COHPUTER CENTER NCMSLETTER AND IN  MRITEUPS SUBSET BKYNENS.

IN A COITION, INFORMAL CLASSES AIMED AT INTRODUCING THE NEW USER TO 
THE LBL 6 0 8 0 / 7 6 0 0  SYSTEM ARE HELD PERIODICALLY. CLASSES MIGH’’ INCLUDE 
ORIENTATION FOR NEW USERS OF BKY, HOW TO USE CONTRCL CAROS, HOW TO 
INTERPRET A DAYFILE AND/OR DUMP, USING VARIOUS STORAGE MEDIA, 
e f f e c t i v e  use  o f  SUBSYSTEMS (SUCH AS POE ANO UPDATE), OR WHATEVER YOU 
WANT AND REED TO KNOW. TO ARRANGE A CLASS, CONTACT EITHER DAVE FRY 
{(*»15)  4 8 6 - 6 2 9 1 )  OR MAGGIE MORLEY ( ( 4 1 5 )  4 8 6 - 5 5 2 9 ) ,  COURSES TO ORDER, 
AT YOUR S IT E  AND AT YOUR COST, ARE ALSO AVAILABLE,

CONSULTING SERVICE

THE COMPUTER CENTER MAINTAINS A CONSULTING SERVICE OPEN TO ALL 
USERS OF THE COMPUTING F A C I L I T Y .  ALL CONSULTANTS ARE EXPERIENCED 
PROGRAMMERS. THEY H IL L  ANSWER PROGRAMMING AND DEBUGGING QUESTIONS ANO 
PROVIDE NECESSARY ASSISTANCE IN  USING THE COMPUTERS.

I F  YOU HAVE ANY D IF F IC U L T IE S  IN PREPARING, SUBMITTING, OR RUNNING A 
JOB AT THE COMPUTING F A C I L I T Y ,  SEE THE CONSULTANT ON DUTY, MHO WILL
EITHER HELP YOU SOLVE YOUR PROBLEM OR REFER YOU TO SOMEONE MHO CA ^ .

THE COKSilLTlNG OFFICE IS  LOCATED IN ROOM 1229 OF BUILDING FOB. THE 
EXTENSION IS  5 9 8 1  (V IA  FTS ONLY, DIAL 4 5 1 - 5 9 8 1 ;  DIRECT DIAL IS ( 4 1 5 )
4 8 6 - 5 9 8 1 1•  CONSULTING HOURS ARE -

MON. -  F R I ,  830 AM TO 530 PM 
SAT* AND SUN. 11 AM TO 5 p M

CLOSED WEDS. 3 PM TO 430 PM

A CONSULTING SERVICE IS  ALSO OFFERED IN  BUILDING 90 ( R O O M 313 5 )  ON 
TUESDAYS BETWEEN 10 AM -  12 NOON AND THURSDAYS BETWEEN 2 PM - 4PM.
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%«2 KEVPUIICHIM6 SERVICES

THE COWPUTER CENTER MAINTAINS A STAFF OF EXPERIENCED KEYPUNCH 
OPERATORS WHO ARE AVAILABLE TO DO YOUR KEYPUNCHING, TO MAKE USE CF 
THIS SERVICE BRING YOUR WORK TO VERNEICE ARNETT CRM. 2 2 1 5 A ,  BLOG. 5 0 8 ,  
EXT. 6 2 5 6 1 .
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%*3 LIBRARIES

PROGRAM LIBRARY

AN EXTENSIVE PROGRAM LIBRARY I S  AVAILABLE AT LBL ON PSS OR ON ^ a p E ,  
PROVIDING SUBROUTINE PACKAGES FOR SOLVING A WIDE SPECTRUM 0^  
MATHEMATICAL AND STATISTICAL PROBLEMS. A VARIETY OF U T IL I T Y  ROUTINES 
IS  ALSO AVAILABLE.  FOR MORE INFORMATION ON THE SUBROUTINE L IBRARIES 
SEE tfRITEBRS SUBSET LIBRARY. I N  ADDITION TO L IS T IN G  THE ROUTINES 
AVAILABLE ON THE LIBRARY SOURCE, THIS DOCUMENT PROVIDES A l i s r  OF 
r o u t i n e s  a v a i l a b l e  IN  THE L IBR ARIES LISTED BELOW, WHERE ADDITIONAL 
DOCUMENTATION CAN BE OBTAINED ANO INSTRUCTIONS FOR THE USE OF THE 
LIBRARIES AT L B L .

THE COMPUTER CENTER HAS THE FOLLOWING L IBRARIES AVAILABLE -

IMSL THE INTERNATIONAL MATHEMATICS ANO STATIST ICA L LIBRARY
TOOCUMENTATION IS A NON-CIRCULATING CATALOG I N  ^HE 
COMPUTER CENTER L IBR ARY»

SANtHR A GENERAL MATHEMATICS LIBRARY (A MANUAL IS AVAILABLE
FROM THE COMPUTER CENTER LIBRARY)

NAS NUMERICAL ALGORITHM GROUP LIBRARY? A LARGE COLLEC'I’ ICN OF
GENERAL PURPOSE MATHEMATICAL SOFTWARE. (THE NAG MANUALS 
MAY BE EXAMINED IN  THE COMPUTER CENTER L IB R A R Y .)

NPL A SET OF OPTIMIZATION AND M IN IM IZATION ROUTINES FROM THE
NATIONAL PHYSICAL LABORATORY IN  ENGLAND. (DOCUMENTATION 
FOR INDIVIDUAL ROUTINES I S  AVAILABLE FROM THE COMPUTER 
CENTER LIBRARY)

EISPACK EIGENANALYSIS ROUTINES PLUS DRIVERS FOR COMMON
EIGENANALYSIS PROBLEMS ( DOCUMENTATICN IS ON A GSS TAPE) 

FUNPACK A SPECIAL FUNCTION SUBROUTINE PACKAGE (DOCUMENTATION IS
ON A GSS TAPE)

LINPACK A LIBRARY TO SOLVE SYSTEMS OF LINEAR EQUATIONS
(DOCUMENTATION IS A NON-CIRCULATING USERS’  GUIDE IN  THE 
COMPUTER CENTER LIBRARY)

MCAR SEVEN PARTIAL DIFFERENTIAL EQUATION SOLVERS AND SEVEN
ILLUSTRATIVE DRIVERS. (DOCUMENTATION IS AVAILABLE FROM 
THE COMPUTER CENTER LIBRARY)

BLAS A LIBRARY OF BASIC LINEAR ALGEBRAIC SUBPROGRAMS.
(DOCUMENTATION IS ON PSS)

SOURCE A GENERAL MATHEMATICS LIBRARY PLUS AN ASSORTMENT OF
U T I L I T I E S .  (DOCUMENTS FOR INDIV IDU AL ROUTINES ARE 
AVAILABLE IN  THE COMPUTER CENTER LIBRARY)

CERM A GENERAL MATHEMATICS AND S C IE N T IF IC  LIBRARY
(DOCUMENTATION IS  A NON-CIRCULATING CATALOG IN  the  
COMPUTER CENTER LIBRARY)

SPSS THE STATISTICAL PACKAGE FOR THE SOCIAL SCIENCFS (SEE
MRITEUPS SUBSET SPSS. THE SPSS MANUAL IS AVAILABLE FROM 
THE COMPUTER CENTER LIBRARY)
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COMPUTER CENTER LIBRARY

THE COMPUTER CENTER LIBRARY I S  LOCATED IN RM. 1245A OF BLDG. SOB.  
THE LIBPARY HAS REFERENCE COPIES OF ALL MRITEUPS AND REFERENCE MANUALS 
APPLICABLE TO THE LBL COMPUTER SYSTEM. IN ADDITION,  DOCUMENTATION ON 
THE PROGRAM LIBRARY ROUTINES I S  AVAILABLE THERE.

THE L IB R A R IA N ,  MAGGIE MORLEY, IS  ON DUTY IN  THE COMPUTING LIBRARY 
MONDAY t h r o u g h  FRIDAY FROM 10 TO 4 .  HER EXTENSION I S  X5S29.
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hmh EXPEDITER SERVICE
THE EXPEDITER SERVICE OFPERS ON-SITE ATTENTION TO SPECIF IC  PROBLEMS 

OF REMOTE USERS. THIS  SERVICE I S  PERPDRMEO BY MEMBERS OF THE COMPUTER 
OPERATIONS GROUP MHO HAVE ACCESS TO ALL COMPUTER INPUT ANO OUTPUT 
F A C I L I T I E S ,  AS WELL AS TC THE TAB EQUIPMENT (DUPLICATOR, SO»?TPR, 
INTERPRETER!,  THE ( 7  TRACK TAPE MANIPULATION AND OUPLIC A’’ I O N ) ,
THE TAPE CLEANER, EVALUATOR AND CE RTIF IER ,  THE BKY DOCUMENTATION, AND 
SHIPPING AND RECEIVING F A C I L I T I E S .  THE ABOVE L I S T  I S  NOT EXHAUSTIVE -  
SERVICES ARE TAILORED TO THE REQUESTS OF p h E USER.

USERS ARE REQUIRED TO HAVE OP SUPPLY THE FOLLOWING ITEMS TO USE THE 
EXPEDITER SERVICE -

1 ,  AN ACTIVE LBL ACCOUNT NUMBER FOR COMPUTER USE WHICH AUTHORIZES 
LABOR CHARGES (USUALLY WITH THE PHRASE "AND RELATED SERVICES*»,

2 ,  A LETTER TO THE EXPEDITERS FROM THE USER SITE OPERATIONS 
MANAGER, GROUP LEADER, OR SIM ILAR AUTHORITY, GIVING 
AUTN0RI2ATI0N FOR SERVICES, AND AGREEING TO BE RESPONSIBLE FOR 
H O TirviN G  EXPEDITER SERVICES OF LABOR CHARGE ACCOUNT NUMBER 
CMAflGES.

3 ,  A L I S T  OF THE PEOPLE (OPERATORS, PROGRAMMERS) WHO ARE AUTHOPIZEO 
TO REOUEST SERVICES, OR WHOSE NAME MIGHT APPEAR ON ANV 0^  THE 
MATERIALS (JOB OUTPUT, TAPES, E ^ C . )  TO BE SERVICED.

A .  REMOTE BATCH SITE CODE,

TYPES OF SERVICE, AMO CHARGES

SERVICE IS  NORMALLY REQUESTED BY CONTACTING THE EXPEDITERS (3LCG,  
5 0 8 ,  ROOM 22<»9B, X6205 ,  VIA FTS < f5 1 -6 2 0 5 ,  DIRECT DIAL (<*15) AR6-G20E) 
AND DESCRIBING WHAT I S  NEEDED. A 'REQUEST* IS  USUALLY CONSIDERED TC 
BE WHATEVBR TASKS ARE SPECIFIED I N  ONE CONTACT WITH THE EXPEDITERS.
THE CHARGE FOR THE SERVICE DEPENDS ON THE AMOUNT OF TIME NEEDED TC 
SATISFY TME RBQUEST, THE TIME AT WHICH THE SERVICE IS  TO BE PERFORMED, 
AND THE TYPE OF SERVICE REQUESTED. T-HE SERVICE TIME FOR EACH REQUEST 
IS  ROUNDED TO THE NEAREST 30 MINUTES, ANO THERE ARE MINIMUM TIME 
PERIODS FOR EACH TYPE OF SERVICE.  IN ADDITION,  SOME REQUESTS MAY 
INVOLVE MILEAGE CHARGES OP SUPPLIES,  WHICH ARE CHARGED AT COST, PLUS 
LABORATORY OVERHEAD.

REGULAR SERVICE

t h e  r e g u l a r  e x p e d i t e r  ho u rs  ARE (CURRENTLY) 9 AH TO 5 PM WEST COAST 
T IN E , MONDAY THROUGH FRIDAY (EXCLUDING LBL HOLIDAYS) .  REQUESTS WHICH 
ARE RECEIVED AND SERVICED DURING THESE HOURS ARE CHARGED APPROXIMATELY 
* 1 0 . 5 0  PER HOUR, PLUS LBL OVERHEAD, PER REQUEST, REGULAR SERVICE 
REQUESTS ARE NORMALLY PROCESSED IN  THE ORDER RECEIVED.
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RUSH SERVICE

RUSH SERVICE IS  AVAILABLE I F  THE FULFILLMENT OF A USER'S REQUEST 
MILL  REQUIRE AN EXPEDITER'S FULL TIME ANO ATTEN’ ' IO N ,  THE EXPEDITER 
THEN WORKS CLOSELY WITH THE USER. INFORMING HIM/HER OF ANY ERRORS OR 
OIF»" ICULTIES IN PROCESSING ANO OF JOB COMPLETION. THE EXPEDITER IS  
RESPONSIBLE FOR ALL JOB OUTPUT. RUSH SERVICE REQUIRES APPROVAL FROM 
THE USER'S S ITE OPERATIONS MANAGER OR FROM HIS /HE R DESIGNEE. AND 
APPROVAL OF THE EXPEDITER SERVICE COORDINATOR. RUSH SERVICE MAY BE 
USEO FROM 0900 HOURS TO 1700 HOURS MONDAY THROUGH FRIDAY.  PUSH 
SERVICE SHOULD BE REQUESTED IN  ADVANCE -  NORMALLY, ONE WORKING DAY.

THE RUSH SERVICE USER IS  CHARGED TWICE THE T I M E  I T  TAKES THE 
EXPEDITER TO SATISFY THE REQUEST. THE BASIC CHARGE PER HOUR AND 
MINIMUM CHARGES ARE THE SAME AS FOR REGULAR OR EXTENDED SERVICE.

EXTEHOED SERVICE

EXPEDITER SERVICES ARE ALSO AVAILABLE OUTSIDE REGULAR WORKING 
HOURS, I F  THE THE REQUEST I S  MADE IN ADVANCE (NORMALLY, ONE WORKING 
CAY) .  THB CHARGE I S  APPROXIMATELY * 1 0 . 5 0  PEP HOUR, PLUS LBL OVERHEAD. 
AND -

1 .  ON NORMAL WORKDAYS, THE MINIMUM TIME IS  2 HOURS.
2 .  ON WEEKENDS ANO LBL HOLIDAYS, THE MINIMUM TIME IS  2 H0U5*S PLUS 

TRAVELLING TIME TO AND FROM THE LABORATORY.

REQUESTS SHOULD BE MACE NO LATER THAN 150 0 HOURS ON THE DAY THE 
WORK IS REQUESTED. EXPEDITER SERVICE PERSONNEL MILL BE SCHEDULED AS 
THEY ARE AVAILABLE.

ON-CALL SEIRVICE

ON-CALL SERVICE IS  OFFERED FOR CASES WHERE THE USER WISHES TO HAVE 
AN EXPEDITER AVAILABLE,  ON-CALL, AT REGULAR EXPEDITER HOURS. AGAIN, 
THIS  SERVICE SHOULD BE REQUESTED SUFFICIENTLY IN ADVANCE (NORMALLY,
ONE WORKING D A Y ) .

THE USER I S  CHARGED FOR ALL THE TIME THE EXPEDITER IS  ON S^ANOPY OR 
IN TRANSIT AS WELL AS FOR THE TIME SPENT PERFORMING THE DESIRED TASK. 
THE CHARGE PER HOUR ANO MINIMUM CHARGES ARE THE SAME AS FOR EXTENCEC 
SERVICE. A SPECIF IC  CUT-OFF TIME MUST BE INCLUOEO WHEN MAKING 
REQUESTS FOP ON-CALL SERVICE.

HINIHUN CMARCe FOR OVERLAPPING EXTENDED SERVICE

ON OCCASIONS WHERE EXTENDED SERVICE REQUESTS FROM A NUMBER OF USERS 
OVERLAP, THE MINIMUM TIME REQUIREMENT WILL BE DIV IDED EVENLY BETWEEN 
ALL THE USERS, THAT I S ,  IF  THE TOTAL HOURS NECESSARY TO SATISFY ALL 
THE REQUESTS IS  GREATER THAN THE MINIMUM, NO USER H ILL  BE CHAPGEO THE 
MINIMUM. I F  TME TOTAL TIME I S  LESS THAN THE MINIMUM, THE REMAINDER 
WILL BE DIV IDED EVENLY AMONG THE USERS SERVED.
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ON OCCISIONS WHERE OM-CftLL REQUESTS OVERLAP, THE STANDBY AND 
TRANSIT TIME H IL L  BE DIVIDED EVENLY AMONG THE USERS SERVED.

ESPEOITER ACCOUNTING SERVICES

THE COMPUTER SERVICE PROVIDES ACCOJNTING INFCRMATION ON ITS CHARGES 
TO USERS ON A MEEKLY BASIS,  A MONTHLY BASIS,  OR BCTH. ANY GROUR CP 
COMPANY MAY HAVE THIS INFCRMATION WRITTEN ON A TAPE, OR MAY HAVE A 
REPORT g e n e r a t e d  FOR ALL ITS COHPUTER ACCOUNTS. t h ERE IS A CHARGE FOP 
PERFORMING THIS SERVICE. WRITTEN REQUESTS FOR THIS  SERVICE A=>E 
REQUIRED.

THE REQUEST! FORM I S  CONTAINED IN THE DOCUMENT 
WHICH MAY BE OBTAINED FROM EXPEDITER SERVICES OR 
THE FOLLOWING CONTROL CARDS -

•ACCOUNTING
FROM PSS BY

TAPES' 
EXECUT ING

LIBCOPV* E XPLIB « OUT/RR « NAMES. 
m SPOSEI«QUT«PR,PA«iF,OTaI. (USE PAalF AT p<Y ONLYJ

FOR FURTHER INFORMATION ON EXPEDITER SERVICES, CONTACT IRENE d a PTYKA 
OR V IR G IN IA  W ILL IAMS,  EXTENSION 6 2 0 5 ,

EXPEDITER TAPE SERVICES

PLEASE MOTE THAT PROCEDURES FOR TAPE HANDLING ARE AS FOLLOWS -

HE REQUEST THE NAME (COMPANY, AGENCY, OR U N IV E R S IT Y ) ,  LIBRARY GROUP 
NUMBER, TAPE MAME, PROGRAMMER'S NAME, A VALID ACCOUNT NUMBER, AND A 
PHONE NUMBER WHERE WE MAY REACH THE PERSON MAKING THE REQUEST. ALL OF 
THIS INFORMATION IS VERY IMPORTANT SO THAT HE CAN QUICKLY AND 
ACCURATELY F U L F IL L  THE REQUEST. WHEN SENDING TAPES, PLEASE F IL L  CUT 
THE SPECIAL EXPEDITER FORM. TO GET 15 COPIES OF t h IS  FORM, PUN THE 
FOLLOWING JOB -

<JOBCARD>
LI8C0PY«EXPL1B,TEMP/RR,USER. 
NCOPY • TEtfP, OUT • 15 • 
OtSPOSE.OUTsPR«DTsI,PAslF. (USE PA«1F AT BKY
<ENO-OF-JOB CARD>

ONLY)

PLEASE MAKE SURE THAT YOUR TAPES HAVE THE TAPE SEALS AND ARE PROPERLY 
PACKED TO AVOID DAMAGE I N  TRANSIT TO OUR S IT E ,  ALSO RECHECK THAT A 
LETTER CONTAINING THE ABOVE INFORMATION IS  INCLUOEO IN YOUR PACKAGE.

I F  TAPES ARE TO BE RELEASED FROM THE LBL L IBRARY, THE SAME 
INFORMATION I S  REQUIRED, IN  ADDITION TO THE LBL LIBRARY TAPE NUMBER, 
WHICH IS  ESSENTIAL FOR PERFORMING THE SERVICE. A REQUEST FOR UP TO 
THREE TAPES TO BE RELEASED FROM THE LBL TAPE LIBRARY MAY BE MADE VIA 
PHONE. FOR MORE THAN THREE TAPES, A WRITTEN REQUEST IS REQUIRED.

DUE TO LBL POLICY WE CANNOT SEND ANYTHING WEIGHING OVER THREF 
POUNDS t h r o u g h  THE U . S .  MAIL UNLESS WE APE SUPPLIED WITH G O V E R N M E N T  
LABELS. FOR THIS  REASON, ME APE UNABLE TO SEND MAGNETIC TAPES rHPQUGH 
THE U . S .  M A IL .  WE REOUEST THAT YOU DO N O T  SEND US MAGNETIC TAPES VIA 
U .S .  MAIL e i t h e r ,  AS THEIR ARRIVAL IN GOOD CONDITION C A N N O T  3F
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CUARANTEEO. MINIMUM TIME FOR TAPES ENTERED OR SENT FROM THE LBL 
LIBRARY I S  AS FOLLOWS -  1 - 3  TAPES, 1 , 5  HOURS. EVERY ADDITIONAL TAPE, 
0 - 5  HOURS.

SHIPMENTS

THE FOLLOMING SHIPPING ALTERNATIVES ARE AVAILABLE -

1 .  V IA  U . S .  MAIL FOR SHIPMENTS UNDER 3 POUNDS, E . G . ,  SMALL 
PRINTOUT, MICROFICHE, MICROFILM, SMALL PUNCH OUTPUT.

2 .  ONCE A WEEK, I . E . ,  ALL DATA WILL BE HEL C UNTIL  A SPECIF IC
DAY OF THE WEEK, AT WHICH TIME THE SHIPMENT WILL PE MADE.
TH IS  PROCEDURE WILL REMAIN STANDARD FOR GROUPS REQUESTING 
TH IS  TYPE OF SERVICE UNTIL  CHANGED BY THE OPERATIONS 
MANAGER.

3 .  DAILY -  SHIPMENTS MADE MONDAY THROUGH FRIDAY.

k *  SHIPMENTS MAY BE MADE TO A THIRD PARTY OTHER THAN USER'S 
S I T E ,  AND B ILLED TO THE REQUESTING USER BY FREIGHT/COURIER 
SERVICE.  ALL SHIPMENTS SENT TO USERS' SITES ARE SENT C . O .B ,

SHIPMENTS CAN NOT BE HADE TO A PRIVATE ADDRESS VIA U .S . N AIL.

WHEN MAKING A REQUEST FOR SHIPMENT, THE FOLLOWING INFORMATION IS  
REQUIRED -

1 .  COMPANY, AGENCY, OR UNIVERSITY NAME.

2 .  DEPARTMENT ANO/CR ROOM NUMBER.

3 .  CONSIGNEE'S NAME ( 'A TT E N T IO N  O F ' ) .

A SPECIF IC  STREET ADDRESS. POST OFFICE BOXES MAY NOT BE 
USED UNLESS U . S .  MAIL SERVICES ARE REQUESTED AND COME UNDER 
THE THREE POUND L I M I T .

5 .  C I T Y ,  STATE, ANO Z I P  CODE.

INCOMINC SHIPMENTS

ALL SHIPMENTS TO LBL MUST BE SENT PREPAID ANO DELIVERED. THE 
ADDRESS I S

LAWRENCE BERKELEY LABORATORY 
ATTENTION EXPEDITER SERVICE 
BLDG. SOB, ROOM 22<»93 
1 CYCLOTRON RCAD 
BERKELEY, C A L IF .  g«,720

FOR SHIPMENTS SENT TO LBL NOT DELIVERED, RUSH SERVICE CHARGE WILL 
APPLY FOR PICKUP SERVICES.
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OUTGOtlie SMXPMENTS

ALL SHIPMENTS ARE SENT TO THE USER ON A C . O .D .  BASIS. SHIPMENTS 
UNDER THE THREE POUND L I M I T  ARE SENT V IA  U . S .  MAIL UNLESS OTHERWISE 
S P E C IF IE D .  PICKUP BY COMMERCIAL DELIVERY SERVICES MUST BE ARPANGEO TN 
CONJUNCTION WITH EXPEDITER SERVICES. ALL OUTPUT TO BE SHIPPED ON A 
GIVEN DATE MUST BE READY FOR PACKAGING BY 3 .0 0  P .M .

RUSH SHIPMENTS ARE AVAILABLE THROUGH EXPEDITER SERVICES AT A 
SOMEWHAT HIGHER RATE. FOR INFORMATION REGARDING RUSH SHIPMENTS.
PLEASE CONTACT THE EXPEDITER SFPVICES, EXTENSION 6 2 0 5 .

FEDERAL EXPRESS SERVICE

FEDERAL EXPRESS SERVICE IS  AVAILABLE FOR EXPEDITER SERVICE USERS. 
THE POST OFFICE GUARANTEES DELIVERY OF FEDERAL EXPRESS MAIL WITHIN 2A 
HOURS FOR PARCELS MAILED BY 3 P .M .  ON ANY WORKING DAY. THEPE IS A 
SMALL ADOrTIONAL CHARGE FDR TH IS  SERVICE.

MISCELLANEOUS INFORNAIION  

NA6NCTIC TAPES
LBL-OMNEO MAGNETIC TAPES ARE NOT ALLOWED TO BE TAKEN FRO« THE 

LABORATORY. USERS REQUIRING THAT MAGNETIC TAPES OWNED BY LBL BE SENT 
TC THEIR S ITE  MUST PURCHASE REPLACEMENTS FROM L B L .

ROUTING INFCKIIATION

THE BKY HANDBOOK SUBSET CONTROL DESCRIBES TWO EASY-TO-USE METHCCS 
OF SPECIFYING ROUTING INFORMATION FOR JOB PRINT,  PUNCH, PLOT, ANO 
MICROFILM OUTPUT. IN  GENERAL, THE ROUTING INFORMATION NEEDED IS ( I I  
SPECIF ICATION THAT THE OUTPUT SHOULD BE ROUTED TO EXPEDITER SERVICES, 
ANO I2» THE NAME OF YOUR COMPANY, CONTACT AN EXPEDITER FOR THE EXACT 
ROUTING INFORMATION NEEDED TO ROUTE YOUR JOB OUTPUT TO THE EXPEDITERS. 
USERS M IL L  BE CHARGED 30 MINUTES EACH DAY JOB OUTPUT IS  FOUND WITHOUT 
ROUTING INFORMATION. IT  IS  IMPERATIVE THAT ALL JCBS, WHETHER TO BE 
DELIVERED TO BERKELEY OR BACK TO THE USER'S S IT E ,  HAVE ROUTING 
INFORMATION IN  t h E  EVENT THAT THE USER'S TERMINAL IS  DOWN ANO REOUIRES 
DIVERSION TO BERKELEY.

IN V 0 IC III6

THE EXPEDITER SERVICE CHARGES ARE INVOICED UNDER SC IEN TIF IC  AND 
GENERAL 0«EtNE-AD. REQUESTS WHICH INVOLVE MILEAGE CHARGES OP SUPPLIES 
ARE CHARGED AT COST, AND ARE INVOICED UNDEP OTHER EXPENSES ANO STORES 
ISSUES, RESPECTIVELY.

FOR ANY QUESTIONS ABOUT EXPEDITER SERVICES, PLEASE CONTACT EITHER 
IRENE PARTYKA, HEAD OF EXPEDITER SERVICES, OR V IR G IN IA  WILLIAMS. BOTH 
ARE AT EXTENSION 6 2 0 5 .
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5 .1  .PRELIMINARY ARRANGEMENTS

ESTABLISHING A VALID COMPUTER ACCOUNT NUMBER

PROSPECTIVE! USERS OF THE COMPUTING F A C IL IT Y  WHO 00 NOT ALREADY HAVE 
AN ACCOUNT NUMBER SHOULD CONTACT

ERIC R. BEALS 
BUILDING 5 0 8 ,  ROOM 22320 
LAWRENCE BERKELEY LABORATORY 
BERKELEY, CALIFORNIA 9L720

PHONE NUMBER WITHIN LBL X 5 351 ,
V IA  FTS i » 5 i - 5 3 5 i ;  DIRECT DIAL ( ^ t l 5 )  «*86-5351

FOR INFORMATION ON HOW TO OBTAIN A LAWRENCE BERKELEY LABORATOPY 
ACCOUNT NUMBER,

GUEST CAROS AND PARKING PERMITS

a n y b o d y  MHO CCMES TO THE S ITE  OF THE LAWRENCE BERKELEY LABORATORY 
MUST BE EITHER AN EMPLOYEE OR A REGISTERED GUEST, OR MUST BE 
ACCOMPANIED BY* SUCH A PERSON. I F  YOU ARE COMING TO V I S I T  SOMEONE AT 
LBL BE SURE TO MAKE ARRANGEMENTS WITH THAT PERSON SO THAT THERE M IL L  
BE NO D IFF ICU LTY GETTING ONTO THE S IT S ,  IF  YOU EXPECT TO SPEND SOME 
t i m e  w o r k i n g  a t  t h e  BERKELEY S ITE  BUT ARE NOT A REGULAR LBL EMPLOYEE, 
YOU SHOULD REGISTER AS A GUEST, TO DO T H IS ,  SEE EITHER OF THE 
CCMPUTER c e n t e r  SECRETARIES, LESLIE SCHROEOER OR MARGARET YAMADA, RM. 
2 2 3 2 ,  BLDG, 5 0 8 ,  EXT. 5 6 5 4 .

WHEN REGISTERING AS A GUEST YOU MUST F IL L  OUT A MEDICAL FORM, APPLY 
FOR A PARKING PERMIT, ANO OBTAIN A GUEST CARO WITH YOUR PICTURE ON I T .  
IF  YOU ARE NOT A C IT IZ E N  CF THE UNITED STATES OF AMERICA, APPROVAL FOP 
YOU TO WORK AT LBL MUST BE OBTAINED FROM D . O .E ,  tOEPARTMENT OF 
ENERGY). SUCH APPROVAL I S  AUTOMATIC IN MOST CASES.

ESTABLISHING A KEMOTE TERMINAL

I F  YOU HAVE A TELETYPE (MODELS 33 ,  3 5 ,  OR 37)  OR A TELETYPE 
CCMPATIBLE TER'MINAL THAT YOU WISH TO CONNECT TO THE LBL COMPUTING 
F A C I L IT Y ,  CONTACT ERIC BEALS (RM, 2 2 3 2 0 ,  BLOG. 50B ,  EXT. 5 3 5 1 ) .  YOU 
CAN EITHER USE THE D IA L -U P  CONNECTION, IN  WHICH CASE YOU NEED A MCDEM 
(WESTERN ELECTRIC 103A COMPATIBLE) ATTACHED TO YOUR REMOTE TERMINAL,
OR YOU CAN OBTAIN A LEASED LINE PORT, IN  WHICH CASE YOU NEED (EXCEPT 
FCR ON-SITE USERS) TWO MODEMS— ONE AT EACH END OF THE LEASED L I N E .

THE HANDBOOK SUBSET TTY DESCRIBES MANY OF THE FEATURES AVAILABLE TO 
THE r e m o t e  t e r m i n a l  USER.
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ESTABLISHING A REHOTE BATCH STATION

INFORMATION ON REHOTE BATCH STATIONS I S  CONTAINED IN  WRITEUPS 
SUBSET BRTEtM.

TO ESTABLISH A REMOTE BATCH STATION OR TO REPORT HARDWARE PROBLEMS* 
CONTACT -

S IC  ROGERS
ROOM 613i»A, BUILDING BOA 
PHONE NUMBER WITHIN LBL X 6 7 1 3 ,
VIA FTS «»51-6713: DIRECT DIAL ( ‘♦15) * i8 6 -6 7 1 3

ANY QUESTIONS REGARDING REHOTE BATCH STATION SOFTWARE SHOULD BE 
DIRECTED TO -

DON ZURLINDEN
ROOM l l l » 5 A ,  BUILDING 50A 
PHONE NUMBER WITHIN LBL X 6 329 ,
V m  FTS i * 5 1 - 6 3 2 9 :  DIRECT D IAL  ( ^ 1 5 )  * *86 -6329
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5 .2  TYPES OF JOB INPUT AVAILABLE

YOU CAN SU9MIT A PROGRAM TO THE COMPUTER IN SEVERAL WAYS -  THE MOST 
CCNVENIENT INPUT METHOD MILL DEPEND ON THE NATURE OF THE JOB.

STANDARD BATCH PROCESSING JOBS, PARTICULARLY ROUTINES WHICH M ILL  BE 
RUN FREQUENTLY WITH LARGE QUANTITIES OF DATA, ARE USUALLY SUBMITTED ON 
DECKS OF PUNCHED CARDS. PART OR ALL OF A PROGRAM {WITH THE EXCEPTION 
OF CERTAIN CONTROL CARDS) MAY BE SUBMITTED ON MAGNETIC TAPE OR FRCM A 
PERMANENT STORAGE DEVICE.

A GENERAL-PURPOSE INTERACTIVE SYSTEM, SESAME, LETS YOU ENTER, E D IT ,  
DEBUG, AND RUN PROGPAMS FROM A REMOTE CONSOLE. SESAHE PROGRAMS MAY 
USE ALL THE LAtNGUAGES AND EQUIPMENT OPTIONS AVAILABLE ON THE BKY 
OPERATING SYSTEM. I F  DESIRED, YOU MAY SUBMIT A PROGRAM TO SESAHE ON 
PUNCHEQ CARDS AND THEN E D IT ,  DEBUG, OR RUN IT FROM YOUR REMOTE 
CONSOLE.

CHAPTER 7 OF THIS INTRODUCTION DESCRIBES HOW TO SUBMIT A JOB USING 
EACH OF THE ABOVE SYSTEMS.

IN  ADDIT ION ,  I F  YOU HAVE ACCESS TO A REMOTE BATCH STATION, YOU MAY 
SUBMIT YOUR JOB THROUGH THAT STATION.
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5 .3  TYPES OF JOB OUTPUT HVHILABLE

MOST PROGRAMS GENERATE ALPHANUMERIC OUTPUT WHICH IS  PRINTED ON A 
LINE PRINTER, ALONG WITH A STANDARDIZED RECORD OF THE JOB'S PROGRESS 
THROUGH T«E SYSTEM. THIS  LATTER RECORD IS  CALLED THE OAYFILE. 1^ YO'J 
SO SPECIFY,  ALPHANUMERIC JOB OUTPUT MAY BE TYPED CUT AT A REMOTE 
TERMINAL, WRITTEN ON A MAGNETIC TAPE, OR RECORDED ON MICROFILM.

GRAPHIC OUTPUT CAN BE DISPLAYED ON ft VARIETY OF DEVICES. thES -  
IMCLUDE CRLCOHP AND ZETA PLOTTERS, MICROFILM, AND TEKTRONIX TERMINALS 
TO L I S T  A FEW. FOR MORE INFORMATION ON GRAPHIC HARDWARE AT BKY SEE 
SUBSET CRUPNIC OF THE PSS LIBRARY HANDBOOK.

CHAPTER 9 OF THIS USERS* INTRODUCTION GIVES ADDITIONAL INFORMATION 
ON EACH OF THESE TYPES OF JOB OUTPUT.

IN  ADDIT ION,  I F  YOU HAVE ACCESS TO A REMOTE BATCH STATION, THE 
OUTPUT FRCM YOUR JOB CAN BE DIRECTED TO THAT STATION.

GRAPHICS

THERE ARE TNO SUPPORTED GRAPHIC SOFTWARE PACKAGES CURRENTLY 
AVAILABLE AT 8KYI THEY ARE GRAFPAC AND lOOS. IDOS PROVIDES HIGH 
LEVEL GRAPHIC ROUTINES AND GRAFPAC PROVIDES BOTH BASIC PLOTTING 
ROUTINES AND INTERACTIVE GRAPHICS C A P A B IL IT IE S .  BOTH OF THESE 
PACKAGES ARE DEVICE INDEPENDENT AND FORTRAN CALLABLE. FOR MORE 
INFORMATION ON GRAFPAC SEE SUBSET GRAFPAC OF PSS LIBRARY HRITEUPS.
FOR MORE INFORMATION ON lODS* SEE THE PSS LIBRARY lODS SUBSET WRITEUP. 
A GENERAL OVERVIEW OF THE GRAPHICS C A P A B IL IT IE S  AT BKY CAN BE FOUND IN  
SUBSET GRAPHIC OF THE PSS LIBRARY HANDBOOK.
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5.l» OBTAINING F IL E  SPACE FOR PERMANENT DATA STORAGE

AT THE LBL COMPUTING F A C I L I T Y ,  FILES MAY BE STORED EITHER ON 
MAGNETIC TAPE ( 7 -  OR 9 -T R A C K ) ,  OR ON THE IBM 3350 DISKS (P S S ) ,  A 
RANDOM ACCESS HASS STORAGE SUB-SYSTEM. 6000 DISK STORAGE IS  USED FCR 
TEMPORARY F ILES CNLY, AND IS  UNDER THE CONTROL OF THE SYSTEM (THE USER 
MAY NOT CREATE PERMANENT 6000 DISK F I L E S ) .

MAGNETIC TAPE

ALL TAPES USED AT LBL MUST BE IN  THE TAPE L IBRARY.  NEW LIBRARY 
TAPES MAY BE ASSIGNED AT JOB EXECUTION TIME THROUGH AN AUTOMATED TAPE 
LIBRARY SCHEME; THIS FEATURE I S  DESCRIBED IN  THE WRITEUPS SUBSET 
LIBTAPE. EXISTING DATA TAPES MAY BE PUT IN THE TAPE LIBRARY BY 
CONTACTING TAPE SERVICES) ,  RM. 22t»9, BLDG, 5 0 8 ,  EXT. 6 2 1 8 )  OR 
EXPEDITER SERVICES. (SEE SECTION k . h  ABOVE)

WHEN USING A TAPE BE SURE TO USE THE PROPER FORM OF THE STAGE, 
STOTAPE, GETTifPE, OR REQUEST CONTROL CARD (SEE THE HANDBOOK SUBSET 
STAGING OP EITHER OF THE WRITEUPS SUBSETS BASIC66 OR GSS).

PSS (IBM  3350 DISKS)

SPACE ON THE PROGRAM STORAGE SYSTEM (PSS) I S  ASSIGNED ON A 
CCNTROLLEC BASIS FOR OPTIMUM ALLOCATION OF THE AVAILABLE F I L E  SPACE. 
FCR INFORMATION ON OBTAINING F IL E  SPACE SEE BOB RENOLER ( RM« 227«»A, 
BLDG. 5G 8,  EX-»-. 59*»2).  NOTE -  SUFFICIENT F ILE  SPACE IS  AVAILABLE FOR 
a l l  USERS, ASSIGNMENT OF F IL E  SPACE SIMPLY CONTRIBUTES TO THE 
EFF IC IENT ADMINISTRATION OF THE SYSTEM.

INFORMATION ON USING PSS IS  PRESENTED IN HANDBOOK SUBSET STORAGE.

7600 •PERMANENT FILES’  AND CACHE SYSTEII

DISK SPACE IS  AVAILABLE FOR USERS TO CREATE 'PERMANENT F I L E S '  USING 
THE 76(J0 PERMANENT F I L E  SUBSYSTEM. THESE F ILE S  SHOULD ACTUALLY BE 
CONSIDERED TRANSIENT -  MORE RELIABLE PERMANENT STORAGE IS AVAILABLE ON 
THE PSS DISKS AND ON TAPE.

f i l e s  s t a g e d  i n  FROM TAPE OP FROM PSS THAT WILL ONLY BE READ - -  NOT 
WRITTEN ON —  MAY BE SAVED ON DISK IN THE 'CACHE SYSTEM*. THE CACHE 
SYSTEM I S  S IM ILAR TO THE PERMANENT F ILE  SYSTEM, BUT IS  SIMPLER TO USE.

A SINGLE CONTROL CAPO (FETCHMT FOR FETCHING MAGNETIC TAPES, FETCH6S 
FOR FETCHING GSS TAPES, OR FETCHPS FOR FETCHING DATA FROM PSS) WILL 
SUFFICE TO CAUSE DATA TO BE STAGED TO THE 7600 AND A COPY OF IT  SAVED 
IN THE CACHE, OR, IF  THE DATA IS ALREADY IN  THE CACHE, SIMPLY TO COPY 
I T  FROM THERE TO THE USER'S F I L E .

FOR MORE INFORMATION ON THE CACHE AND THE PERMANENT F IL E  SYSTEM, 
SEE THE HANDBOOK SUBSET SIAGING.
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6*1  JOB IHPUT DECK SET-UP

CNOTE —  E)fTENSIVE EXAMPLES OF CONTROL CAPO SEQUENCES MAY BE FOUND 
IN  THE HANDBOOK SUBSET SAMPLES.)

A TYPICAL BATCH PROCESSING JOB INPUT DECK SUBMITTEO "^0 ’"HE LBL 
COMPUTING F A C IL IT Y  HAS THE FOLLOWING FORMAT —

INPUT DECK CAROS

J0B N K H E *5*63*5B 0ai* 123(»56.JOE USER 
(SPECIAL DIRECTIVES)
(COMPILER CALL)
(CALL TO LOAD AND EXECUTE)
E X IT .
(ERROR PROCESSING)
7 - 8 - B  CARD

PROGRAM MAINCINPUT.OUTPUTI

*  «  «  «

END 

7 - 8 - 9  CARD

♦  *  *  ♦

ENO-OF-JOB CARD

DESCRIPTION 

J03CAPD 

CONTROL CARO RECORD

LOGICAL RECORD TERMINATOR 

FORTRAN SOURCE RECORD

LOGICAL RECORD TERMINATOR

DATA RECORD 
( I F  REQUIRED)

END OF JOB INDICATOR

THE F I  AST CARD IN AM INPUT DECK MUST BE A JOB CARO AND THE LAST 
CARD MUST BE AN ENO-OF-JOB CARO. WHEN THE INPUT DECK IS  READ I N .  THE 
SYSTEM COPIES THE CARO IMAGES TO A DISK F ILE  WHICH BECOMES THE F IL E  
INPUT AT THE TIME THE JOB BEGINS EXECUTION.

EACH CARD IMAGE IS  A UNIT RECORO. THE F IL E  IS  ALSO DIVIDED INTO 
LARGER UNITS CALLED LOGICAL RECORDS. THE TYPICAL FORTRAN OFCK SHOWN 
ABOVE CONSISTS OF THREE LOGICAL RECORDS. THE CONTROL CAROS COMPRISE 
THE F IR S T .  THE FORTRAN SOURCE PROGRAM THE SECOND, AND THE DATA FOF THE 
FORTRAN PROGRAM MAKES UP THE THIRD.

LOGICAL RECORDS ARE SEPARATED BY 7 - 8 - 9  CAROS —  CAROS WI-^H 7 .  8 .
AND 9 MULTI-PUNCHED IN  COLUMN 1 .

FOR JOBS READ IN THROUGH THE CARO READERS AT BKY, THE END OF A JOB 
IS INDICATED BY A CARO WITH 6 , 7 , 8 ,  AND 9 PUNCHES IN ALL FOUR CORNERS 
(PRE-PUNCMED EN 0-C F-JD 9  CAROS ARE AVAILABLE NEAR THE CAPO READERS). 
REMOTE BATCH SITES MAY HAVE THEIR OWN STYLE OF END-OF-JDB CARO.
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J08CAR0

t h e  JO f CARO NUST CONTAIN THE JOBNAHEt THE ACCOUNT NUNBER AND
PROGRAHHEN'S NAME. I T  HAY ALSO GIVE OTHER SPECIFICATIONS FOR THE JOB
<HOHEVEP, IF Y*OU DC NOT SPECIFY THEM, DEFAULT VALUES WILL BE SUPPLIED
BY THE SYSTEMl.

EXAMPLES

JBBNAME97*%0»9 0 0 0 0 .123A56tPR06RAHHER NAME 
jeBNAME.123i»96.PR06RAHMER NAME

THE JOBNAHC MUST BEGIN IN  COLUMN 1 OF THE JOB CARD. THE FIRST 
CHARACTER MUST BE ALPHABETIC AND IT  MAY CONTAIN UP TO S IX  ADDITIONAL 
ALPHANUMERIC CHARACTERS.

YOUR ACCOUNT NUMBER ALWAYS BEGINS IN THE FIRST COLUMN AFTEP THE 
PERIOD. I T  MUST BE A VALID S IX  D IG IT  LAWRENCE BERKELEY LABORATORY 
ACCOUNT NUMBER. BLANKS ARE IGNORED IN  THE JOBCARC (EXCEPT THAT t h E  
FIRST CHARACTER OF THE JOBCARO MUST NOT BE A BLANKI.

BETWEEN THE JOBNAME AND THE PERIOD, THREE PARAMETERS MAY BE 
SPECIF IED —  JOB PRIORITY. COHPUTIMG UNIT (CUI L IM IT , AND FIELD
LENGTH. IF  THEY ARE SP EC IF IED .  THEY MUST BE SEPARATED BY COMMAS AND
MUST BE IN  THE ORDER SHOWN. BLANKS ON THE JOB CARD ARE IGNORED,
EXCEPT IN  THE ACCOUNT NUMBER.

THE OCTAL JOB PRIORITY OETERMINES THE TURNAROUND TIME FOR YOUR JOB, 
AND ALSO AFFECTS THE CHARGE FOR RUNNING THE JOB. THE FOLLOWING 
PRIORITY CATEGORIES ARE AVAILABLE.

CATEGORY VALUE DESCRIPTION

SPECIAL 17 JOB HELD I N  INPUT QUEUE
HANDLING UNTIL OPERATOR RELEASES I T .

REQUIRES PRIOR ARRANGEMENT 
WITH OPERATIONS. CHARGED 
AND TREATED AS A NORMAL JOB
o t h e r w i s e .

INSTANT 5 - 1 6  AND CU BEST SERVICE AVAILABLE FOR
L I M I T  63 SHORT JOBS. CHARGED AS RUSH
OR LESS OR NORMAL, DEPENDING ON

PRIORITY USED. 760(1 ONLY.

RUSH 1 0 - 1 6  BEST SERVICE AVAILABLE FOR
THE RESOURCE USAGE -  COSTS
2 . 0  TIMES AS MUCH AS A 
NORMAL JOB.

NORMAL 5 - 7  NORMAL SERVICE

OEFEAREO 2 -A  EXECUTES ONLY WHEN THERE ARE
NC JOBS WITH A HIGHER 
PRIORITY -  COSTS G.75 TIMES
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AS MUCH AS A NORMAL JOB.

THE DEFAULT VALUE FOR JOB PRIORITY IS  5 .  I F  THE CU L I M I T  IS  NO MCRE 
THAN 63 WITH PRIORITY 5 THRU 1 6 ,  THE JOB RUNS AS AN INSTANT JOB ON THE 
7 6 0 0 .

THE DECIMAL COMPUTING UNIT L IM IT  SPECIF IES THE MAXIMUM NUMBER CF 
COMPUTING UNITS THE JOB MAY USE. CU*S ARE ACCUMULATED DURING JOB 
EXECUTION, THE DEFAULT NUMBER OF CU*S IS  63 FOR 7600 BATCH JOBS. FOR 
INTERACTIVE JOBS TFE DEFAULT CU L I M I T  IS  I N F I N I T E .  HOWEVER, AN
I N I T I A L  VALUE OF 63 CU*S, WHICH CAN BE RESET BY THE USER, IS  IMPOSEC
BY THE SYSTEM TO PREVENT THE ACCUMULATION OF EXCESSIVE COSTS IN  CASE
AN I N F I N I T E  LOOP OCCURS.

CONTROL CARO RECORD

I T  WAS MENTIONED PREVIOUSLY THAT CONTROL CAROS ARE, FOR ■'■HE MOST 
PART, PROGRAM CALLS. THE REST OF THE CAROS IN  THE DECK MAY BE 
CONSIDERED INPUT DATA FOR PROGRAMS CALLED INTO EXECUTION BY THE 
CONTROL CARDS. ALL 80 COLUMNS OF A CONTROL CARO ARE READ. 
fCONTINUATIDN IS  FACIL ITATED BY PUNCHING A ♦ IN  COLUMN 1 OF THE NEXT 
CARO. THERE IS  NO PRACTICAL L I M I T  TO THE NUMBER OF CONTINUATION 
CAROS.I

JUST PRIOR TO THE CONTROL CAPOS PROPER COME THE SPECIAL DIRECTIVES. 
THEY ARE USED TO INDICATE ROUTING TO A SPECIF IC MACHINE l» B » , USE OF A 
PARTICULAR DEVICE (*PSS OR *P TA P E ), USE OF THE USER PRINTER (*USERPR», 
OR TO CAUSE OUTPUT TO TEMPORARILY REMAIN IN THE OUTPUT QUEUE 
(•M O LD O fttl. THERE I S  A *LOCAL CARD WHICH CAN BE USED BY REMOTE 
s t a t i o n s  TO CAUSE ALL PRINT, PUNCH, PLOT, AND F ILM  F ILES  TO BE 
PROCESSED AT LBL AND A *SC* CARD WHICH CAN DIRECT SUCH F IL E S  TO ANY 
S IT E .  THERE IS  ALSO A SPECIAL PASSWORD CARO FOR ACCOUNTS USING 
PASSWORDS.

EACH CONTROL CARD CONTAINS A F IL E  OR PROGRAM NAME OF SEVEN 
CHARACTERS fOR' LESS) I N  LENGTH, AND MAY HAVE UP TO 51 ARGUMENTS, 
SEPARATED BY COMMAS. THE CONTROL CARD NORMALLY TERMINATES WI' ’ H A 
PERIOD. NO ARGUMENT MAY BE LONGER THAN TEN CHARACTERS IN  LENGTH- AND 
MOST ARE RESTRICTED TO SEVEN CHARACTERS.

ONCE TME CARO HAS BEEN DECODED, A SCAN IS  MADE FOR A USER F IL E  WITH 
THE SAME NAME AS THE FIRST WORD ON THE CONTROL CARO. I F  ONE IS  FOUND, 
I T  I S  ASSUMED TO CONTAIN A PROGRAM AND THE F ILE  I S  LOADED AND 
EXECUTED. I F  NO SUCH F IL E  IS  FOUND, A L IS T  OF SYSTEM PROGRAMS IS 
SEARCHED. I F  THE PROGRAM CANNOT BE FOUND, THE CONTROL CARD IS 
DECLARED ILLEGAL AND THE JOB IS TERMINATED,

EACH CONTROL CARD I S  ALLOWED THE FIELD LENGTH SPECIF IED ON THE 
JCBCARO. TH IS  DEFAULT F IELO LENGTH CAN BE RESET BY THE SFL CONTROL 
CARO ANC REMAINS RESET UNTIL ANOTHER SFL IS ENCOUNTERED.
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THE FOCLOMING 6680 EXAMPLE SHOWS HOW TO GET A COPY OF HAMOBOOK 
SUBSET I T V *  WHICH I S  THE PRIMARY REFERENCE FOP INTERACTIVE COMPUTING 
AT BKY.

B 6600f7t63«20Q 00«123(fS6 , JOE USER
♦ 6

LIBCORY«HAN0800K«OUT/RR,TTY.
O ISraSE«O UTsPR«O TaI,PA alF. (USE PA«1F AT BKY DNLYl
6 - 7 - B - 9  CARD

t h e  * 6  CARO I S  A SPECIAL D IR E C T IVE .  I T  INDICATES THAT THE JOB I S  
TO BE RUN I N  THE 6 6 0 0 .

THE LIBCOVY CURD CAUSES THE SYSTEM PROGRAM LIBCOPY TO BE LOAOEO AND 
EXECUTED. I T  COPIES THE SUBSET CALLED TTY FROM THE PSS LIBRARY 
NRNOBOOK TO THE FILE OUT.

BELOW I S  AN EXAMPLE OF THE MINIMUM 7600 CONTROL CARO DECK REQUIRED 
TC COMPILE AND EXECUTE A SIMPLE FORTRAN PROGRAM USING FTN6, A FORTRAN 
COMPILER. lA  COMPLETE EXAMPLE APPEARS IN  THE FOLLOWING SECTION.!

D O IT ,7 *6 0 « 5 iB 00 .1Z 3 < tB 6 . JOE USER
FTN%*
L 6 0 .
7 - 8 - 9  CARO

THE COHPIL0R, CALLED BY THE JFTN6 CONTROL CARO, READS THE FORTRAN 
SOURCE DECK FROM THE F I L E  INPUT (WHICH IMMEDIATELY FOLLOWS THE 7 - 8 - 9  
t A R O ) ,  COHPILES CNE ROUTINE AT A T IM E ,  PLACES THE OBJECT CODE ON THE 
F ILE  LG« AND PUTS THE SOURCE L IS T IN G  ON THE F IL E  OUTPUT.

THE L60« CARD TELLS THE SYSTEM TO LOAD THE F IL E  LGO INTO MEMORY, 
LOAD ANY SYSTEM ROUTINES REQUIRED, REDUCE THE F IELD  LENGTH TO THE 
MINIMUM NECESSARY FOR EXECUTION, AND BEGIN EXECUTION.

MORE INFORMATION ON 7680 CONTROL CAROS IS  PRESENTED IN  THE HANDBOOK 
SUBSETS CONTROL AND SAMPLES. FOR INFORMATION ON THE 6808 'S -, SEE THE 
WRITEUP BASIC66. FOR A COMPLETE L IS T  OF ALL 7 6 f lO /6 0 0 0 * S  CONTROL CAROS 
SEE THE WRITEUPS SUBSET CCARD.

FORTRAN SOURCE PROGRAM RECORO

THIS DECK WILL TYPICALLY INCLUDE A FORTRAN MAIN PROGRAM TOGETHER 
WITH ALL THE SUBPROGRAMS I T  EMPLOYS (EXCEPT FOR LIBRARY ROUTINES SUCH 
AS S IN , SO RT). t h e  m a in  PROGRAM SHOULD OCCUR F IR S T .

THE FIRST CARD CF YOUR MAIN PROGRAM IS  THE PROGRAM CARD, FOR 
EXAMPLE -

PROGRAM MAINdNPUT.OUTPUTI

ALL F ILE S  REFERENCED IN  THE PROGRAM MUST BE SPECIF IED ON THE PROGRAM 
CARO. REFER TO THE HANDBOOK SUBSET SAMPLES OR "^HE WRITEUPS SUBSET
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BASIC66 FOR EXftHPLES OF PROGRAMS WITH VARIED PROGRAM CAROS.

DATA RECORD

THE DATA DECK* SEPARATED FROM THE SOURCE PROGRAM DECK BY A 7 - 8 - 9  
CARD, CONSISTS OF THE DATA CARDS <IF ANY) REQUIPEC FOR THE EXECUTION 
OF THE FORTRAN PROGRAM. THE INPUT DECK MUST ENC WITH AN ENO-OF-JOB 
CARD.

A COMPLETE SAMPLE 7600 FORTRAN JOB

JN X )(.7t% 8«SteB 8.i23<»56* JINHY
ETNA.
160.
E X IT .
DUMP.8 .
6RUIIP.
7 - 8 - 9  CARO

PR06RAH JAA CINPUT.OUTPUT)
1 REA» 188#A

I F  fA .L E .8 .1  STOP 
B ■ SQRTifAl 
C •  A **2  
PlflNT 2 8 8 ,A .B ,C  
60 TO 1 

188 FORMAT CF18.BI
288 FORMAT IX ,*A «  * F 1 8 .5 *  SQRTfA>« ’ F lC .e .T H  A **2 «  .F 1 8 .A I  

Et»0
7 - 8 - 9  CARD 

3 .1 A 15 9  
f.A fS 7%
16.A 75B
•1.

END-OF-JOB CARD
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6 .2  SUBMITTING A BATCH JOB

TO SUBMIT A BATCH JOB LOCALLY, PREPARE YOUR JOB INPUT DECK AS 
DESCRIBED ABOVE AND TAKE IT  TO THE READY ROOM (RM. 1 2 3 2 ,  BLDG. B O B ) .  
THREE SELF-SERVICE CARO READERS ARE PROVIDED THERE FOR SUBMITTING 
JOBS. (ASK FOR ASSISTANCE AT THE I /O  COUNTER I F  YOU ARE NOT F A M IL IA R  
WITH THE CAPO READER OPERATION OR GLANCE AT THE WRITEUPS SUBSET 
lO G U ID E .I

WHILE TOUR INPUT DECK IS BEING READ I N ,  THE CRT DISPLAY LOCATED 
NEAR THE CARO READER WILL RESPOND WITH A MODIFIED JOBNAME FOR YOUR 
JC8 .  THE SYSTEM REPLACES THE SIXTH AND SEVENTH CHARACTERS OF YOUR 
JOBNAME WITH A TWO-DIGIT NUMBER TO PRODUCE A UNIQUE SEVEN CHARACTER 
MODIFIED JOBNAME. THE FIRST TIME YOU SUBMIT ANY JOB, THIS TWO-DIGIT 
NUMBER WILL USUALLY BE 0 8 .  I F  YOUR JOB IS  RESUBMITTED (OR ANY JOB 
WITH THE SAME JOBNAME I S  SUBMITTEO) WHILE THE ORIGINAL JOBNAME IS  
S T IL L  KNOWN TO THE SYSTEM, t h E  NEWLY INPUT JOB WILL BE ASSIGNED ^hE 
NEXT TW O-CIGIT  NUMBER IN  SEQUENCE SO THAT IT  TOO WILL HAVE A UNIQUE 
MCOIFIED JOBNAME.

EXAMPLES

JOBNAME MCOIFIED JOBNAME
JOBNAME JOBNAOO JOBNAOl JO8NA02
MINE MINEOOO MINEOOl MINE002
J0B2 JOB2000 JOB2001 J 0 3 2 0 0 2

I F  YOU WISH TO INQUIRE ABOUT THE STATUS OF YOUR JOB WHILE I T  I S  
RUNNING, BE SURE TO NOTE THE MODIFIED JOBNAME WHEN YOU SUBMIT YOUR 
JOB.

AFTER YOUR JOB HAS BEEN COMPLETELY READ IN  ( I . E . ,  AFTER ^ hE 
ENO-OF-JOB CARD HAS BEEN SENSED) THE CRT DISPLAY LOCATED BY THE INPUT 
CARD P.EAOFRS M ILL  RESPOND WITH A MESSAGE TELLING HOW MANY CAROS WERE 
READ, AND THE MODIFIED JOBNAME. FOR EXAMPLE -

132 CAROS READ -  JOBNAOl

BE SURE TO CHECK T H IS .

TO SUBMIT A BATCH JOB FROM REMOTE BATCH STATIONS, PLEASE SEE T f E  
WRITEUP OFTERM.
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6 *3  HOW TO INQUIRE ABOUT JOB AND SYSTEM STATUS

YOU CAN USE ANY INTERACTIVE TERMINAL (CONNECTED TO THE SYSTEM! TO 
INQUIRE ABOUT THE STATUS OF A BATCH JOB.  JUST TYPE TWO GREATER-THAN 
CHARACTERS l » !  FOLLOWEO BY THE MCOIFIED JOBNAME AND PRESS '^HE RETURN 
KEY. FOR EXAMPLE, »JOBNAOO OR »JOBM A02.

THE SYSTEM WILL RESPOND BY TYPING THE STATUS OF YOUR JOB, INFORMING 
YOU WHETHEiR I T  I S  IN THE INPUT QUEUE, I S  BEING EXECUTED, IS  IN THE 
OUTPUT QUEUE, ETC.

TO OBTAIN A REPORT ON THE STATUS OF THE 7 6 0 0 ,  TYPE > 7 ,  TwEN A 
CARRIAGE RETURN, AT A REMOTE TERMINAL.

EXAMPLE

XEQ-11% PSS-1 TA PE-l IHPUT Q -216

THIS REPOI^T STATES THAT 111, JOBS ARE EXECUTING IN THE 7 6 0 0 ,  ONE JOB IS  
WAITING FOR PSS STAGING, ONE JOB I S  WAITING FOR TAPE STAGING AND THE 
INPUT QUEUE CONSISTS OF 216 JOBS,

S IM IL A R L Y ,  THE STATUS OF THE 6600 MAY BE OBTAINED BY TYPING >B ,  AND 
OF t h e  6LOO BY »C.

THE COMMAND PROVIDES A TABULATED STATUS OF ALL THREE SYSTEMS 
SIMULTANEOUSLY. TYPING THE 'A T *  SYMBOL WILL PROVIDE INFORMATION CN 
THE GENERAL CONDITION OF THE SYSTEMS AS A WHOLE INCLUDING INFORMATION 
ABOUT CURRENT PROBLEMS AND AN ESTIMATE OF WHEN THEY WILL BE SOLVED.
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USING SESAME

SESAHE IS  A SYSTEM WHICH ENABLES YOU TO COHMUNTCATE WITH A CDC 6QtO 
COMPUTER FROM AN INTERACTIVE TELETYPE TERMINAL. THE PRIMARY 
CCNVENIENCE OF SESAME I S  THAT IT  ALLOWS YOU TO PERFORM SMALL-SCALE 
TASKS DIRECTLY AT A TERMINAL, FATHER THAN BY CREATING A PUNCHED-CARD 
INPUT DECK. SEE HANDBOOK SUBSET T T f FOR MORE INFORMATION.

ONCE YOU ARE LOGGED I N ,  YOU CAN DIRECTLY EXECUTE CONTROL CAROS ON 
THE 6 0 0 0 ,  OR SUBMIT NEW JOBS TO THE 6 0 0 0 * S  OR 7 5 0 0 .  YOU MAY CREATE 
NEW f i l e s  o r  EOIT EXISTING ONES WITH EITHER OF THE TEXT EDITORS ROE OR 
HETED (SEE THE WRITEUPS SUBSET EOITIMG» AND STORE THEM AWAY, F IL E S  
WHICH ARE GENERATED DURING YOUR TERMINAL SESSION ARE CALLED LOCAL 
FILES BECAUSE THEY ARE LOCAL TO YOUR JOB, TO PREVENT THEIR LOSS DUE 
EITHER TO LOGGING OFF OR TO SYSTEM CRASHES, USERS STORE IMPORTANT 
F ILES THEY ARE WORKING WITH ON THE COMMON F IL E  SYSTEM (SEE HANDBOOK 
SUBSET F IL E S I.  COMMON F ILES USUALLY LAST ABOUT ONE DAY AFTER THEIR 
LAST ACCESS, BUT MAY DISAPPEAR AT ANY TIME DUE TO CERTAIN TYPES OF 
SYSTEM CRASHES. OPERATORS M ILL  ALSO DELETE THEM IF  THE SYSTEM BECOMES 
OVERLY CONGESTED. MORE PERMANENT STORAGE IS AVAILABLE ON THE PSS 
SYSTEM ANtJ ON TAPE (SEE HAMOBOOK SUBSET STORAGE) • F ILES MAY BE S'»^OREO 
CN TAPE AND ACCESSED BY NAME USING GSS (^HE GETTAPE -  STOTAPE SYSTEM; 
SEE WRITEUPS SUBSET GSS».

LOGGING IN  TO SESAME

TO LOG IN  FROM A TELETYPE OR SIM ILAR TERMINAL CONNECTED TO RECC, 
TYPE

»L

AND PRESS THE RETURN KEY.

THE SYSTEM MAY RESPOND WITH TWO L I N E S . . .

L 0 6 II I  CP-2(» TTY-S89 lL .3 « » .2 3 .**B K Y 7 2 C » B *8 8 /2 3 /7 9 .
ENTER JOBCARD DR STOP

OR IT  MAY PLACE YOU IN  A LO G - IN  QUEUE BY RESPONDING (FOR EXAMPLE! —

1%.15 NOW RANKED 05 IN  B LOGIN QUEUE

THE SYSTEM WILL PLACE YOU IN  THE LO G - IN  QUEUE IF  THE TIMESHARING 
SYSTEM IS  OPER-ATING AT CAPACITY. WHEN YOUR TURN COMES TO LOG I N ,  THE
SYSTEM WILL ASK YOU TO ENTER YOUR JOB CARD AS ABOVE.

IN  EITHER CASE THE SYSTEM MILL  PROMPT FOR YOU TO ENTER A JOBCARD 
WHEN IT  I S  READY. E . G . ,  I F  YOUR JOBCARO IS  -
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0PEN*123%56«ALI BABA

THE SYSTEM MTLU NOW RESPOND-

O P m O t LiOGGEO IN .  LOGIN <».6
SESEAIfE kmS
OK -  SESftNE

YOU ARE NON LOGGED I N ,  AND THE SESAME SUBSYSTEM AWAITS YOUR 
PLEASURE,

NOTE THAT INFORMATION IS  SENT FROM THE TELETYPE TO THE SYSTEM CNE 
L INE AT A T IM E .  THE L IN E  THAT YOU TYPE IS NOT TRANSMITTED TO THE 
SYSTEM UNTIL  YOU PRESS THE RETURN KEY.

WHEN YOU ARE FINISHED USING SESAME, TERMINATE BY TYPING »K IL L .
WHICH DELETES ALL YOUR FILES? OR BY TYPING >STOP WHICH PRINTS ON THE 
L INE PRINTER THE OAYFILE OF YOUR TERMINAL SESSION, AS WELL AS PRINTING 
ANY QUEUED F ILE S  SUCH AS OUTPUT GENERATED ON THE F ILE  OUTPUT. THE 
SYSTEM WILL ACKNOWLEDGE THE COMMAND BY RESPONDING

JOB ENDED *  DISCONNECTED

EXECUTING CONTROL CAROS FROM SESAHE

ONCE LOGGED IN  TO SESAME, ANY CONTROL CARO VALID ON THE EOOO’ S MAY 
BE EXECUTED. SESAME ALLOWS CONTROL CAROS TO BE EXECUTED WITHOUT THE 
TRAIL ING PERIOD AT THE END OF THE COMMAND. COMMAS USED AS SEPARATORS 
MAY BE REPLACED BY BLANKS. FOR EXAMPLE, THE CONTROL CARD -

L IB T tP E . IN l .

WHICH ASSIGNS A LIBRARY TAPE TO A REGISTERED TAPE OWNER CAN ALSO BE 
TYPED AS

LIBTDPE N s l

GENERATING LINES OF TEXT WITH A TEXT EDITOR

TO GENERATE A F ILE  WHICH CONTAINS LINES OF TEXT SUCH AS AN INPUT 
DECK, CONTROL CAROS OP A PROGRAM, USE EITHER O F  THE TEXT EDITORS POE 
OR NETED, FOR EXAMPLE, SUPPOSING YOU WANT TO GENERATE A COPY O F  t h i s  
WRITEUP INTRO ON THE NARROW PAPER FROM YOUR TERMINAL. FIRST YOU TyPE 
THE SESAME COMMAND

POE,TEMP
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(FOR EXAMPLE) WHICH CAUSES TOUR TERMINAL SESSION t q  ENTER THE 
SUBSYSTEM POE*‘ THE PARAMETER TEMP SPECIFIES A LOCAL F IL E  NAME WHICH 
WILL EVENTUALLY CONTAIN THE TEXT YOU GENERATE WITH POE. BECAUSE THE 
SPECIF IED F I L E  TEMP DOES NOT E X IS T ,  POE RESPONDS

POE 2 m lk  
TEMP NOT FOUND. 
IN PU T.

AKO ENTERS IT S  INPUT MOOE. I N  THIS MODE EACH L IN E  TYPED IS  CONSIDERED 
AS TEXT TO BE ACCUMULATED. TO GET OUT OF INPUT MCDE YOU ENTER THE • 
(PERIOD) I N  COLUMN 1 FOLLOWED BY A CARRIAGE RETURN. THUS, WHEN PCE 
RESPONDS IN P U T ., YOU TYPE IN YOUR F I L E .  IN  THIS  EXAMPLE THE F ILE  
LOOKS L IK E  T H IS -

<JOBCARD>
♦ 6

LIBCOPT.WRITEUPS. OUT• INT RO.
DISPOSE.OUTaPR.PA«iF.

NOW YOU ENTER THE PERIOD IN COLUMN 1 AND ENTER EOIT MODE. NOTE THAT
YOU ENTERED NO END OF JOB CARO -  THE SYSTEM ADDS IT FOR YOU. I F  YOU
MADE ANY MISTAKES TYPING IN  THE L IN E S ,  YOU MAY NOW CORRECT THEM USING 
THE VARIOUS POE OR NETED EDIT ING AND L IST ING  COMMANDS. (SEE THE 
WRITEUPS SUBSET EDITING FOR MORE INFORMATION.)

TO SAVE THE TEXT I N  YOUR LOCAL F I L E  (TEM P). ENTER THE CONNANO

SAVE

)(HICH CAUSES THE LOCAL F IL E  TEMP TO BE WRITTEN AND THE POE TEXT EDITOR 
TO BE EX ITED.  THE SYSTEM H IL L  NOW RESPOND-

OK -  SESRME

AND YOU MAY NOW ENTER THE DISPOSE COMMAND (AS SHOWN BELOW) TO SUBMIT
YOUR JOB TO THE INPUT QUEUE,

SUBMITTING JOBS TO THE INPUT QUEUE

THE DISPOSE CONTROL CARD MAY BE USED TO SEND A JOB TO THE I N P U T  
QUEUE OF THE 7600 OR EITHER 6000 JUST AS I F  YOU HAD READ IN  A DECK OF 
CARDS AT A CARD READER. TO SUBMIT THE JOB GENERATED ABOVE WITH POE. 
SIMPLY TYPE

DISPOSE.TENPaIN
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EXECUTIM6 CONTROL CRROS DIRECTLY WITH THE CONTROL CARD "CALL*

THE CONTROL CARO CALL CAN BE USEO TO EXECUTE A SERIES OF CONTROL 
CAROS WHICH ARE CONTAINED IN  A LOCAL F I L E .  I N  THE EXAMPLE ABOVE, A 
JOB MAS CREATED AND SUBMITTEO TO THE 6000 INPUT QUEUE TO GENERATE A
COPY OF THIS WRITEUP, t h E SAME TASK CAN BE PERFORMED BY TYPING THE
LIBCOPY AND DISPOSE CONTROL CAROS DIRECTLY INTO SESAHE, BUT IF  YOU 
MISTYPE A CONTROL CARD YOU M ILL  HAVE TO RETYPE ALL OF I T .  MITH CflTLL 
YOU CAN TYPE THE CONTROL CARDS INTO A F IL E  AND EXECUTE THEM AS A 
GROUP, THE CONTROL CAROS NECESSARY MOULD THEN BE -

LIBCOPT,lfRITEUPS,OUT, INTRO.
OISPOSE«OUT«PR,PA«1P,OT«I.

ASSUMING THAT THESE CONTROL CARDS WERE CONTAINED IN  THE F ILE  COTT, 
YOU WOULD NOW TYPE THE FOLLOWING COMMAND TO HAVE THEM EXECUTEO-

CALL*CCT

NOTE THAT THE PARAMETER OT«I WAS ADDED TO THE DISPOSE CARD ’^O DETACH 
THE PRINT F ILE  IMMEDIATELY FROM YOUR TERMINAL SESSION AND SF'NO I T  TO
THE PRINT QUEUE. ALSO THE PARAMETER PA«1F SHOULD BE USEO ONLY I F  TH:
OUTPUT H I L L  BE PRINTED AT BKY.

FOR MORE INFORMATION

GENERAL INFORMATION ON INTERACTIVE ACCESS t q  THE 6 0 C C S  MAY BE 
FOUND I N  THE HANDBOOK SUBSET TTY. INFORMATION ON THE TEXT EDITORS HAY 
BE FOUND I N  THE WRITEUPS SUBSET E D IT IN G . THE BEST WAY TO FIND OUT 
ABOUT ANY SPEC IF IC  ASPECT OF THE SYSTEM IS  TO CONSULT THE HANDBOOK 
SUBSET INBEX, NEW ADDITIONS TO THE SYSTEM ARE ALWAYS NOTED IN '^HF 
WRITEUPS SUBSET BKYNEHS AND ARE FREQUENTLY DISCUSSED I N  THE LBL 
NEWSLETTER. I F  ALL ELSE F A I L S ,  THE CONSULTANTS ARE AVAILABLE TO POINT 
YOU I N  THE RIGHT DIRECTION AND GUIDE YOU TO THE RIGHT CONTROL CAPCS TO 
USE.



8 . 1  STORAGE MEDIA AND HOW TO USE THEM 39
MAGNETIC TAPE STORAGE

8 .1  MAGNETIC TAPE STORAGE

SEVEN AND NINE TRACK TAPE DRIVES ARE AVAILABLE TO ALL JOBS.
STANDARD REELS CONTAIN 2AOO FEET OF TAPE, SEVEN TRACK TAPES MAY BE 
EITHER EVEN (SCO) OR ODD (BINARY) PARITY :  NINE TRACK TARES A»E
AVAILABLE IN ODD PARITY ONLY, FOR SEVEN TRACK TAPES THE THREE 
DENSIT IES AVAILABLE ARE 8 0 0 ,  556  AND 200 BPI?  FOR NINE TRACK TAPES 
8C0, 1600 AND 6250 BP I  DENSITIES ARE AVAILABLE,  MOST RELIABLE ARE THE 
HIGH DENSITY (1 6 0 0  AND 6250 B P I )  STC NINE TRACK TAPE DRIVES, THE BKY 
SYSTEMS DC NOT USE, OR SUPPORT, INTERNAL TAPE LABELS, (LABELLED TftPES 
MAY BE PROCESSED, CF COURSE, BUT THE USER MUST 00 THE LABEL 
PROCESSING.)

MAGMETIC TAPE LIBRARY

THE TAPE LIBRARY I S  INTENDED TO BE A F IL IN G  AND RETRIEVING SERVICE 
FOR DATA TNPUT/OUTPUT TAPES USED IN  THE C0M»UTING F A C I L IT Y ,  THE USE 
CF THIS SERVICE I S  MANDATORY FOR THOSE WHO WISH TO USE MAGNETIC TAPES 
AT LB L ,  ALL REELS INCLUDED I N  THE TAPE LIBRARY ARE SERIALIZED WITH A 
F IVE D IG IT  NUMBER. ADDITIONAL EXTERNAL ID EN T IF IC AT IO N  ON EACH REEL IS  
PROVIDED BY A GUMMED LABEL BEARING THE USER'S NAME AND HIS/HER TARE 
ID E N T IF IC A T IO N .

EACH TAPE PEEL IS  ENCLOSED IN A TAPE-SEAL INSTEAD OF A CANISTER. 
REELS ARE F ILED SERIALLY IN A TAPE VAULT, WHICH HAS A CONTROLLED 
ENVIRONMENT IN ORDER TO M IN IM IZ E  ERRORS CAUSED BY THERMAL STRESS, THE 
TAPE VAULT I S  ACCESSIBLE ONLY TO OPERATING PERSONNEL, AND HANDLING OF 
LIBRARY TAPES IS  L IM ITED TO COMPUTER OPERATORS AMD TAPE L IBR AR IAN S.
IF  I T  BECOMES NECESSARY TO TRANSPORT THE TAPE TO ANOTHER S IT E ,  THE 
USER MAY CHECK THE TAPE CUT OF THE LIBRARY.

USE OF THE TAPE LIBRARY IS  DISCUSSED IN THE WRITEUPS SUBSET 
LIBTAPE.
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PERMANENT F ILE  STORAGE

8*2  PERNANEIIT F ILE  STORAGE

THE IBM PSS DISKS —  PSS

THE PSS DISKS ARE ACCESSIBLE TO BOTH 6000 AND 7600 JOBS. A 
COMPLETE CESCRIPTICN OF THE PROGRAM STORAGE SYSTEII ( INCLUDING A 
DESCRIPTION OF THE PSS CONTROL LANGUAGE) IS  PRESENTED I N  THE WRITEUP 
PSS.

EXAMPLES OF PSS USAGE ARE SHOWN IN THE HANDBOOK SUBSET STORAGE.

7600 PERMANENT F ILES

INSTRUCTIONS AND SUGGESTIONS FCR USING THE BKY PERMANENT FILE 
SUBSYST m ARE FOUND IN  THE HANDBOOK SUBSET STAGING.

7600 CACHE SYSTEM

DISCUSSIONS AND EXAMPLES OF THE CACHE SYSTEM MAY BE FOUND IN  THE 
HANDBOOK SUBSET STAGING.
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LIME PRINTER OUTPUT

ALPHftNUHERIC OUTPUT FROM THE COMPUTER SYSTEM I S  NORMALLY PRODUCED 
ON ft L IN E  PRINTER. FOR THIS STflNDARO PRINTOUT, USE PRINT STATEMENTS, 
OR EQUATE A F ILE  TO OUTPUT AND WRITE TO THAT F ILE  WITH FORTRAN 
FORMATTED WRITE STATEMENTS. THESE TECHNIQUES ARE SHOWN I N  THE 
HANDBOOK SUBSET SAMPLES AND THE WRITEUP BASIC66.

TYPED OUTPUT AT AN INTERACTIVE TERMINAL

IT  IS  POSSIBLE TO EXAMINE OUTPUT GENERATED BY BATCH JOBS AT AN 
i n t e r a c t i v e  TERMINAL USING THE CLAIM CONTROL CARO, AN INTERftCTIVE 
EDITOR AND THE DIRECTIVE *HOLOOUT AS DESCRIBED IN  HANDBOOK SUBSET TTY. 
ALSO A NORMAL BATCH JOB CAM BE CONVERTED SO THAT I T  TYPES ITS OUTPUT 
ON THE t e l e t y p e  INSTEAD OF th E  LINE PRINTER, RELEVENT INFORMATION 
APPEARS I N  HANDBOOK SUBSET TTY AND WRITEUPS SUBSET BKYLIB.

GRAPHIC OUTPUT

GRAPHIC OUTPUT CAN BE GENERATED USING IDOS OR GRAFPAC. HARDCOPY IS  
AVAILABLE ON MICROFILM (MICROFICHE, 35MM, AND 1 6 M M » ,  THE OICOMEO C«»8, 
t h e  CALCOHP and ZETA PLOTTERS AND THE L IN E  PRINTERS. ON THE BOOB’ S 
ONLY, INTERACTIVE GRAPHICS ARE AVAILABLE TO A VARIETY OF GRAPHICS AND 
NON-GRAPHICS TERMINALS. TWO TEKTRONIX AOIA’ S AND A HARDCOPY U N I T  ARE 
a v a i l a b l e  i n  THE VISTA ROOM, BLDG. 50B,  ROOM 2 2 5 9 ,  FOR GENERAL USE BY 
COMPUTER CENTER USERS. MORE INFORMATION IS AVAILABLE IN  THE HANDBOOK 
SUBSET GRAPHIC,

MAGNETIC TAPE OUTPUT

ON THE 7 6 0 0 ,  OUTPUT CAN BE WRITTEN ON A MAGNETIC TAPE BY STAGING A 
DISK OUTPUT f i l e  TO TAPE AFTER THE PROGRAM EXECUTION. THIS IS  
DISCUSSED IN  t h e  HANDBOOK SUBSET STAGING.

ON THE 6 0 0 0 ‘ S,  OUTPUT CAN BE WRITTEN ON A MAGNETIC TAPE BY 
REQUESTING THE F IL E  BE ASSIGNED TO A MAGNETIC TAPE DRIVE. SEE THE 
WRITEUP BAS1C66 FOR THE FORMAT OF THE REQUEST CONTROL CARO.

THE 6ETTAPE*ST0TAPE SYSTEM CGSSI IS  A CONVENIENT WAY TO STORE 
UNRELATED DATftSETS ON HIGH DENSITY MAGNETIC TAPE. DATASETS STORED IN 
THIS  SYSTEM ARE ACCESSIBLE BY NAME. SEE WRITEUPS SUBSET GSS FOR MORE 
DETAILS.

REMOTE BATCH

THE TYPE OF OUTPUT AVAILABLE AT ft REMOTE BATCH STATION DEPENDS ON 
THE STATION CONFIGURATION.



a WHO'S WHO OF PEOPLE YOU MAY NEED TO CONTaCT if 2

SERVICE NAHE ROOM BLDG. PHONE ( E X T . )

CONSULTANTS

ESTABLISHING AN 
ftCCOUNT

EXPEDITER
SERVICE

KEYPUNCHIAG
SERVICE

GUEST CftROS, 
PARKING PERNITS

ESTABLISHING A 
REHOTE BATCH 
TERMINAL

TAPE SERVICES

OBTAINING PSS 
DISK SPACE

CHANGING ACCOUNT
NUMBERS.
PASSHOROS

CCPE OPERATOR

CCMPUTER
OPERATIONS

JERRY MORE OR 
MARTHA BANKS

IRENE PARTYKA

VERNEICE ARNETT 

MARLENE COLLINS 

SIG ROGERS

EO BOYUM

PAT GILLENWATER

FRAN PERMAR

12<.5 508 5981

L13 930 521i»,  A12F

22A93 509

2215A 508

2232 508

3A1 50 A

22A9 509

2276 508

2258 508

620 5 

6256 

565A 

6713

6218

523L

6310

5 311

6 211

TO D IA L  ANY OF THE ABOVE NUMBERS V I A  FTS DIAL i»5 l-<F0UR D I G I T  
EXTENSION>? TO CALL DIRECT DIAL (A15)  A86-<F0UR D IG IT  E X T E N S I O N > .

THE PHCNE NUMBER OF THE MAIN LABORATORY SWITCHBOARD IS  t i *15)  
I»86>^000
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