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Analytic Method for Earthquake Response
— On the Finite Element Program —
By
Takaaki Kagawa
Earthquake Engineering Laboratory,
Research Division of Large Experiments (Ibaraki-ken},

NationafResearch Center for Disaster Prevention 7

Abstract

It is increasingly needed to analyze the behaviours of various soil structures during
the time of earthquakes. One of the most critical problems would be the case in which a
heavy massive structure such as a nuclear power plant interacts not only with its
foundation but with the neighbouring similar structures.

One of the main objectives of the present study is to develop a program which can
approximately introduce the nonlinear stress-strain characteristics into soil foundation.

Iteration procedure, which is operated together with the equivalent linear method
for represénting the strain-softening characteristics of soil element, is used: for attaining
the strain-compatible shear modulus and damping ratio for each finite element.

In such a program, damping independent of velocity is used by the aid of complex
shear modulus, and thereby it becomes possible to nalyze the high frequency range
response which would be an essential part of the above interaction problem.
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RAFINZTIUEZ SN, (34) R CHBEO 7 — Y 2 RKB @) =1:L<T, ¥F

{ A (@) } & TORBBICONTRDBICB (ws) ¥ZETNE{ A (0s) } ZATHE
BRI 7o b e IRERK E 55 . DEBE L X ER—-T0 L3 THBDTT
N TORBPECOVCCHEL TRODTKINT Z kK RdD, 1R BH 2T 5
FENRZDTa s A TEBULNRTWA. FOFTIIKINT=4DL 21z (34) & 52
BT TTE. L7cAs TKINTRAESETKECHLYE IR B HD3, B
DFRICEBEBOE I 2 L2 bNEVERLLLHDT, BREXKINT®Ro0 540
CAS 4« RRT RS TR LBBBLEES.

KINTWR2ORBETRT IR ST -
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ot *KGMAX*TOTFREORT » 7
=
®
S
Q
&
R
4301
19
TOTFR
M—7 & & B #
77 RATIA, FCT D7 lI A EEATIRSMERTH E £FEESH

DAL LTELND. RATI AXZ D 20DESYED DT, BEFFILL T,
RATIA - (ZEEEFF) + (1-RATIA) - (EHEEFF)

PEbNB. RATI ADMHIZ0.5~0.75 284 TH5.
FCTR1EDEEFNEIOLROONLBFERDORAKO T2ORMELD D ZOELE
ABTOTHARRET HEHTHS. THbb, EAKRAKOTAR) - FCTaEHEAR
OFHELTEONRD. TR A4A3FL LCHEBRECHTIEELRDDD T, LEEHERM
BRECELCILRABOTA20HL CRAKER, REEHE YRS 5% (STEP BY
STEP) ODHDBIHVEETH B, LEOFEXACCLAELAZIECE VL b
ncwn
FCT10.5~0.8DMcEbLNE.
8 SDAMP D77 ATCRBEARBRCE S REFEY o5 2 Lo
FBH, E—FEHAOLI CTRTCOBERCIVD TAREBOBEECH XA LT
5. TDIIBBPBELDOSD AMP CEORBEEHLED 5.
9 STEP WEHBETERL L WERESEAFIZE20Hzz Thoto b &, +
TORBEITET20 Hz ¥ COERBEEXAVHHBEE\. 60 PTOTFR, KINTT



By SRR Es E1785 1975%10A

Bons L5 COEBEY S ET 5 EHROXT » THEEERESKC AL TERTHD
¢, FEOREFECREARIROBE - LBBRTHS
FrCci1EBoREEECITHz & AESHL L, 2EBwk1 5Hz ,3EHT20Hz
L35 LS A EAEASEOTERHEOSNCID. TOL ) CEREETHC-HNS

BEXESMASTEPTHA.

10) G, XL 1EB OB BECHECHRANER, BREERTH Y, BYCRE

THZLALECHD. BEDLIFRLL T, T4 RET L ®ITHDDR -

4, Example Computation

By LT — 8 K4 AP LERBBOMBISEL R > THB LTH. ERCKFS
McESHT HHBEAMEAL 23T, BN ABIRBOA0ETS. £ TH—
S RTAHEND LT HEOEMDOZ MR L IARERRERET 5. 20 Kz O
MR 0.6 BEDH—HIELR> TUHSD L THIEZEROFLES TORKEAR
FEHGmax EUTOL > RDOLNS. Seed—Idriss € I hiIg K AIERL,

5! ‘ &

7777777777 TR T 7777777 %

5.0 _ 1 2
\
@ <«——— Layer (1)
4.0' | 3 4
\
«—— Layer (2)
30! 5 @ 6
'S
@ < Layer (3
15" | 7 8
@ «—— Layer (4)
o! L. 9 10
77707777777 /777
1 1
0 1 > X

-8 HIECHNDKFERBELETOFREER
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Gmax =1000:Ko - (om)“2  (PSF) (36)

ChoT, MFEks06DEK,~52Thbd. &2 Tom FADFHELH CHAYEL
Ho{ 4 o3 Eo<T (of +2-05) /3LFEDLENDB. ¥, 03 =Ko * 0, ThHY,
BIETERBK o % 1 - sin ¢ (@' = AYRBEIOM) THEMWUTHEL, $ =40° OLE
Ko=~0.4 T»Vy, POBUKKER%*1.8g en® (1125PCF) &LFTHHEBBICHTS
B FHELHRIBRLEANERZR2 O E<KE B,

*x— 2 %EVCY‘T.‘T%) crlm, Gmax

ofn (kg cm?2) G max (kg/cmz)
Layer (1) 00165 1474
" (2) 0.0494 2553
" (3) 0.0906 3457
" (4) 0.1400 42098

BB HL TEVEG,/ (RAKOTZ=10° ¢ HG) DOTHIEEIc T 5 dhg
67 %9 rnatETs

G/ Gmax =1/ Q+r/r )

r, = tmax /Gmax (Reference Strain) @37

+ r L / 1K L%
Tmax = [(—I—ZEQ- ‘o, * sing +c' * cos ¢ )—(1——21 . a‘,,)z]

T, o, FERHLBICHTHS. .
BB TH tmax , 7, LR -3DTL{EFHERkKS. 2hib, EBCHTHG/
Gmax PHBIE -4 DL SKRED, ThEHERLICONBRE—-9THD. BEEH KO
TER- 1O TH56DEACVE. RHEEZKIMODE 1 2AvwT3EEL, #1EE
DEETCOEREFHEY15Hzz, 2, 3SEEOZTA®20Hz L. #1EHEDOFEK
FGCIcHED € AMER, BREEH X Layer (DXL T170KSF, 0.0 4, Layer(2
KxfLT300KSF , 0.0 5, Layer @ XL T420KSF , 0.0 6, Layer (4 I
KL C540KSF, 006 &L7c. AUCicHBREY 7)) 72300 48T 64{@



DD THAH. THNIC64EOER JREEBML T —Y ZEFBIKCI 128@DOSx B,
FLATEIAKESECDOZO0L 5 g BRMEE LD I 5L 1.
TEEHR 1 CRLHRIRBRE , IDEMEERAXZ P v 2 ERL 1.
CHELL-OTERINA.

KB FRINIRE S E1 75

19754104

=3 FEEC W T 5 tmax , 71,
rmax (kg/enf ) T,

Layer (1) 0.0009 2 0000062562
" {2) 0.0276 0000108147
" (3) 0.0507 0000146478
" (4) 0.0 784 0000182062

ETEMr S OHNE L
TV b TR RLT

£—4 G,/ Gmax ~ 71

T Layer (1) Layer (2) Layer (3) Layer (4)
10° . 984 991 993 995
10° . 862 . 915 936 948
10 . 385 520 594 645
10° . 0509 . 098 128 . 154
" 1067 006 011 014 018
5. &bHYIC

EEVXAY T s =T RECESFF, 207075 008RYERTH o LoHEER. *
O Lysmer EE»OBRYI L EHEE L o2V

FOTRII L BOCTCHRETEEYETI RS 10 BRE L AR S+ 85
DEAR B vz bz o Z B 7oL 4.
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10

Layer (4
Layer (3)

Layer (2
Layer (1}

=10}
i

05

a/(8ar 7

HAMO THER (%)

Eg—9 G/ Gmax ~ HAM O+

1) RE@EHR?2 (1972) @ REOKBEIRGHHEER. +r K, Vol. 20, No. 7.
2) FTER—3d> (1973) | KEESHEC LIH2BERVOERHER. T ATTEH,

Vol.- 15, No. 8.
3) REEE, H/ilEE (1973) @ PREOCEBRSHE. F3ELTHIEMRERS,

1973426 8

4) Lysmer, J., ef al. (1974): LUSH — A Computer Program for Complex Response Analysis of
Soil-structure System. EERC 74-4.

5) Zienkiewicz, O. C. (1971): The Finite Element Mehtod in Engineering Science. McGraw-Hill, New
York. -

6) Schnabel, P. B., et al. (1972): SHAKE — A Computer Program for Earthquake Response Analysis of
Horizontally Layered Sites. Report No. 72-12, EERC, University of California, Berkeley, Calif.

7) Schnabel, P. B., et al. (1971): Modification of Seismograph Records for Effects of Local Soil
Conditions. Report No. EERC 71-8, EERC, University of California, Berkeley, Calif.

8) Cooley, J. W. and J. W. Tukey (1965): An.Algorithm for the Machine Calculation of Complex
Fourier Series. Mathematics of Computation, Vol. 19, No. 90.

9) Seed. H. B. and 1. M. Idriss (1969): Influence of Soil Conditions on Ground Motions during
Earthquakes. Journal of Soil Mech. and Found. Div., ASCE, Vol. 95, No. SM1.

10) Hardin, B. O. and V. P. Drnevich (1972): Shear Modulus and Damping in Soils; Design Equations

and Curves. Journal of Soil Mech. and Found. Div., ASCE, Vol. 98, No. SM7.
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Mok kA
# M0ONFEA "
Rk h ko kkkokk

kkwe IMFORYATION ON CORMAON ALOCK SIZE FOR

LENGTH OF RLAMK COMON =
LENGTH OF HLANK CO® 10N REQUTRED =

VEDDA **xw

LENGTH NF LLANMK COAMON AVALIL ABLE FOR K MATRIX

kk INFORMATION OM COMMOY BLOCK SIZE FOR

LENGTH OF BLANK COM-0ON RENUJIRED =

STRAIN xax*

LEFNGTH NF BLANK COMY0OM AVAILABLE FOR BBRBC =

*x% [NFORMATION ON COMMQN BLOCK SIZE FOR

LEMGTH OF HLANK CO%MY0N REQUIRED =

MOTION #&#

LEMGTH OF BLANK COMMON AVAILARLE FOR AAAC =

HAND WIDTH = 8

&k Kk 2 ALOCKS ARE USED FOR SQLUTION *ax

wex 13734 WORDS ARE REMAINING FQRrR SMSOLAL

LR R

1129
6935

1821
6589

15000
711
7144
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EXAMPLE cOMPUTATION

wak INPUT DATA ***
TOTAL 4UMBER OF ELEMENTS
TOTAL NUMBER QF NODAL POINTS
18T MODAL POINT 0N R1GID BASE
NEGREES OfF FREEDOM
NIMBER OF B80UNDARY CONDITIONS
NIJUBER OF ITERATIOHS
NUMRER OF RIGID ELEMENTS
MUMBER OF BAR ELEMENTS
NUMBER OF SHEAR MNDULUS TYPES
NUMBER OF DAMPING TYPES

awx INPUT MOTION wan
TOTAL NO. OF POINTS USED IN FFT
FIRST POINT Tpo BE READ
LAST POINT TO BE READ
TIME STEP OF RECORD
DURATION OF RECORD
QUIET 20NE OF RECORD
TOTAL DURATION OF ANALYSTS
EQ. MULFIPLICATION FACTOR
MAX. ACCEL., AFTER SCALING
MOTION IN X=DIRECTION
MOTION IN Y=DIRECTINN

xkk FREQUENCY CONTEMNT OF ANALYSIS
INTERPOLATION CONTROL

HIGHEST FREQUENCY OF ANALYSIS
FREQUENCY 1ISED FOR ITERATION 1
FREQUENCY (SED FOR ITERATION 2
FREQIIENCY (ISED FOR I1TERATION 3

wkk QUTPUT CONTROL wwxx

SAVING AMP. FULNCTION ON TAPE
COMPUTING NEW SOIL PROPERTIES
PUNCHING NEW SOIL PROPERTIFS
STEPS T0O FIND MAX. RESPONSE

SKIP POINTS FOR PLOTTING

FACTNR FOR EFF,. SHEAR STRAIN
SKIP POINTS AMp, FUNCT.

SKIP POINTS FOURIER SPECTRUM

*kk MASS MATRIX #*#x
FRACTION OF CONSISTENT MASS
FRACTION OF LUMPED MASS

uannnu

10
9
14

0
G
4

128

.

A4
0.040
2.560
2.560
5.120
3.0000
0.1500
1.00600

0.

>k ok
b
20.000
15.000
20.000
20.009

YES
YES
ND
128
2
0,6500
2
5

0n.7500
0.2500

RUN NUMBER =

SEc.
SEC.
SEC.
SEC,.

G)
TIMES
TIMES

HZ
HZ
H2
HZ

INPUT MOTYION
INPUT MOTION

1
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®es RESPANSE SPEFTR, - ean
NUMAER UF DA“PLlG VALUFS = 1
FRACTION DF CRITICAL GAMBING s A _Agan
FIRST FREOVUENEY NF SPECTRu~ = 06,4000 w2
LAST FREAUENCY QF SPFCTRUM 3 40,9000 WZ
NOL 7F FREIENCY STENS = 41

see DAMPING CirawaltEISTILS

UNTFORY BA1RTG

USED = N7

are OQUTPUHT REGNIREME TS eas

CRUE FOR Kp¥s§pe

U==“AL1A4 ACCELEDATION GNLY
=PunCH DISPLACFE4T TI“E HISTORY
PLAT NDISPLACFYSNT TIME HISTORY
PLul ACC. TI“E MWISTOQY

PLIT ACC. AND YELOCITY SPRCTRUM
PLICA ACC, TI™e u]lSTARY
1000nu==PRINT APLIFICATION FiluCTION
100000u==PL)T FIRIER SPELTPU4 OF ACC,

RFSOPISF

VALIES NF KEYSEC

19754108

M P NOL X=0HTPUT Y=0UTeuT
1 101400 o
3 9 4
5 0 0.
? 0 0
sweas G-CURVES esvas CMULTIPLIERS ON LOM=§4TRAIN SHEAR MODULLS)
LOG(STIAIN) 4.0 “1.5 -3.0 -2,5% 2,0 =1.5 =1.0 =0.5
TYRE
o 12000 1,000 1,000 1.000 1.000 1,000 1.000 1.000
1 0,984 0.959 0.842 9.650 0.38% 0.160 0.0S9 0.020
2 0,971 3.970 0,915 0,760 0,520 0,243 0.0L98 0.030
3 0.993 0,978 0,938 0,819 0.5% 0,300 v.128 0.040
4 0.995 D982 0. 948 D.040 0.645 0,350 0a154 0.050
tesae D-CURVES seese (HULTIPLIERS nN LON=STRAIN FRACTIONS of CRITICAL DAMPING)
LOGI(STRALN)  =4.0 “$e5 -3.0 -2.5 -2.,0 15 =1.0 =0.5
TYPE
0 1.010 1,000 1,000 1.000 1.000 1,000 1.u00 1.090
1 1.000 1,650 3,450 4,500 11.400 20,350 31.500 42,650
o4 ELEMENT DATA aée
€LY ¥PL  MPN  NPK  NpL  G=TYPE B-TYPE DENSITY PQISSON R G=rAX BeMIN
(PeF) CKSF)
1 1 3 3 2 1 1 112,500 0.300 3¢2.100 0.005
2 3 5 é ) 2 1 112,500 0,300 523.2060 0.005
3 5 4 8 3 3 1 112,500 0.300 708,400 0,005
4 7 9 10 8 & 1 112,500 0.300 880,700 0.005

—2

4 —

1.000
0.u06
g.C1t
Q.04
0.018

0.00

1,000
50.000

G=USE
(KSF)

170,000
300,000
420,000
540,000

0.50

1,000
50.000

VAMP=YSE
CFRACTION)

0,040
2,050
0.060
0,N60

1.00

1.000
0.006
0,011
0,014
V.2148

1,000
50,000

VS=use
(FPS)

220,59
295.03
346,72
393414
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#*k MOYAL POIMT NATA wkw

NePua XCGRDCFT) YORD(CFT)Y MASSCKIPS/FT)

1 n, 5.000 0. CANMOT MOVE In Y DIRECTION
2 1.¢90 5.000 O CANNOT MOVE IN Y GIRECTION
3 0. h 000 0. CANMOT MOVE IN Y GIRECTION
[ 1.000 L.oon 0. CANNOT MOVE IN Y DIRECTION
5 n. 3.000 0. CANNOT MOVE IM Y CIKECTION
6 1.600 3.900 0. CANNOT MOVE IN Y DIKECTION
7 n. 1.500 0. CANNOT MOVE IN Y DIRECTION
3 1.000 1.50n 0. CANNNT MOVE IN Y DIRECTEION
9 0. 0, n. RIGID BASE
10 1.000 U,e 0. RIGID BASE

*dk EARTHOUAKE RECORD . ¥a¥

xax EXAMPLE EARTLGUAKE kw004 SEC A4 POINTS

INPUY ACCEL. PRINDR TGO SCALING

N.N0206=-0_G00191 9,003058 0.001460 0.0046111 0_.004390 0.009534=-0.005481
0.N13073 u.UUQASS 0.000374 0.018791-0.022305=0,018976=-0,011557=0.0485139
0.013707=0.029259 0,011100=-0_,025240 0.015560=0,013617 0.023272=0,G15397
0,050000 0.000068 0,012727 0.006303 0,219066 0,9103%2 0,006599=-0.v01122
0.008954~-0.020449 9,0156R87-0,005343=0,01756% 0,003863=0.010918=0.008641
D,I08450=0.010743 9,001941-0.000952 0,000948=0,001998 0.010588% (.L0K075
0.0098641 0.008344-0,005115 0,001176=0_,003725-0,1006514 0,001117-0.000450
N.0002831=0.000221 0,000197«0,000188 0_,000135~0,0001488 0,060193=0.000200

0. 0. Ja 0. 0. 0. 0. O
0. [ 0. 0. 0. 0. 0, Ce
0. 0. O, 0a [ 2% 0. 0. Ge
0. 0e Da 0. 0. 0. 0. Ce
0. Ca 0. 0. 0. 0. 0. Ge
0. 0. n. 0. 0. 0. 0. G,
0, 0. 0, 0. 0. 0. 0. G
0. n. n. 0. 0. 0. 0. Ga
TIME REQUIRED FOR INPUT AxnD INITTIAITZATION = 0,001 HOUR

VIS W= COUOXNDUWNS AN -

- oh ud wd —d -2



ITERATION

TIME REQUIREN FAR FORMATION

1

BRI eSS |175 197554108

CF STIFFNESS MATRIX =

STUFFNFSS NF RIGID ELEMENT

x*x% TIME FOR GAUSSIAN ELIMINATIAN w#w

NO.

FRQ NUMBER

FRQ NUMBER
FRQ NUMBER
FRQ NUMRER
FRQ NUMBER
FRQ NUMBER
FRQ NUMRER
FRQ NUMRER
FRQ NIUMRER
NUMBER
NUMRER
NIUMBER
NUMBER
FR@ MUMBER
FRQ NUMBER
FRQ NUMBER
FRQ NIIMBER
"ERQ NUMBER
FRQ MYy“gFR

FRQ@ MUMRER

NF STEPS

1 FREQUENCY

10

11

12

13

14

15

16

17

18

19

20

FRQ

FRQ

FRQ

FRQ

FRAQ

FRQ

FRQ

FRQ

FRQ

FRQ

FRQ

FRQ
FRQ
FRQ
FRQ

FRQ

DoMAIN

0.

N.7812

1.5625

2.3437

3.1250

3.9062

4.A875

5.L687

6.2500

7.n312

7.82125

R.5937

9.3750

10,7562

10.9375

11.7187

12,5000

13,7812

14,0675

14,8637

.

0.

0.002 HOUR

80CINCLUDES INTERPQLATED POINTS)

wz

HZ

H2

HZ

HZ

HZ

HZ

HZ

HZ

Wz

4z

4z

HZ

4z

HZ

HZ

HZ

HZ

HZ

HZ

—2 66—

CUMULATIVE
CUMULATIEIVE
CUMULATIVE
CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMULATIVE
CUMULATIVE
CUMULATIVE

CUMULATIVE

© CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMUYLATIVE

CUMULATIVE

CUMULATIVE

TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME

TIME

0.0001

0,0002

0.0003

0.0005

0,0006

0.0007"

0.0008
0,0009
0.001%0
0.0011
0.,0012
0,0013

0.0014

0.0015

0.,0016

0.0017

0.0019

0.0020

0.0021

0.0G22

HOUR.

HOUR,

HOUR,

HOUR,

HOUR,

HOUR,

HOUR.

HOUR,

HOUR,

HOUR.

HOuURr,

HOUR,

HOUR,

HOUR,

HOUR,

HOUR.

HOUR.

HOUR.

HOUR,

HOUR,
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089°0
089°0
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uR9"0
Inil LV
*0 "L6¢t *56€
£°C ALY PA 3%
9%0 *162 *¢62
9°n “6te "1e2
(LN3Jy3d) (Sd3) (Sd3)
SA=34]0 MIAN=GA G3SN=SA

yMOH

212°0
9129
219°90
200°%0

HULS AVIHS XV

143343d w~i

" Y- £90°V
uee 490°u
PR 2 260°9
6% 2= L90°0

(1432y43d)  (H011dvdd)
dHY0=410  MIN=dnVd

f00°V = NIVYlS ARY $SI3LS 9NILNALOD d0d Q3dlnosy In1L
7°96 0%0 vea Yy

6°69 Lo 0°9 3

0% c®u 0" ¢

[ 34! Y} 69 L

AX=91S A=918 X=9145 AL

HIVYLS YVIHS Wi DAV G

v 4Sd il $55S3utLs

%Gy (/" "nsey
0909 L0 AN
0S0°u I ‘o6¢
Cyotuy 2L *EYiL
(hUIL3vad) (1r3dy4d) (450

g3asNednyu G=ilG RN

Lidvdts “AVNW

T 2
A
"0us
‘ull
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-
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ITERATIOM

TIME REGUIREP FOR FORMATION QF STUFFNESS YATRIX =

xex TIME FOR GAUSSIAHvFLlMlﬂAY!nN LE2d

40.

FRQ

FRAQ

FRQ

FRQ

FRO

FRQ

FRQ

FRG

FRU

FRQ

FRQ

FRO

FRY

FRO

FRQ

FRQ

FRQ

FRQ

FRQ

FRQ

FRQ

FRO

FRQ

FRQ

FRAQ

FRQ

PR FENTIREs 21785 197541058

?

STIFFNESS OF RIGID ELEMENT

nF STEPS

NUMBER =
UUMPER =
NUMRER =
NUMBER =
ViMAER &
NUMBER 3
Nﬁ*atn =
MIMBER =
NUMBER =
NUMBER =
NUMBER =
NUMBER =
NUMBER =
NUMHER =
NUMRER =
WYMBER =
MMGFR =
NUMBER =
MUYRER =
NUMRER =
NUMBER =
NUMBER =
NUMBER =
NUMARER =
NUMRER =

NUMBER =

14 FREQUENCY DOMAIN

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

RO

FRQ

FRQ

FRQ

ERQ

FRQ

FRQ

FRQ

FRGQ

FRG

FRO

FRI

FRQ

FRQ

FRU

FRQ

FRQ

FRQ

FRQ

FRG

FRQ

FRG

FRQ

FRQ

11,5625

2.3437

3.1250

3.9042

L,A87S

5.4687

6.7500

740312

“7.%125

8.5937

9,3750

10,1542

10,9375

11,7187

12.50n0
5
13,7812

1440625

16.8&374

15,4250

16,4052

17,1875

17,34687

12,7500

19,5312

_-:l€3_n.

0.

0,001 HOUR

104CINCLUDES INTERPHOLATED PUINTS)

HZ
§Z
H;
42z
42
NZ
LF4
w2
HZ
H2
HZ
124
¥4
HZ
HZ

3z

Wz,

4z

Kz

4z

42

LY 4

4z

HZ

HZ

HZ

CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMNLATIVE
CUMULATYIVE
CUMBLATIVE
CUMULATIVE
CUMULATIVE
CUHQLAIIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE

CUMULATIVE

CUMILATIVE

CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE
CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMULATIVE

CUMULATIVE

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME,

TINE
TINE
TIve
Tine
TINE
TIME

TIME

“YiMe

TIME
TIME
TINE
TIME
TIME
TIME
TIME
RILL

TINE

0,0001

0.0v02

0.0004

¢,0005

06,0006

0.0007

0,0008

0.0009

Q.0010

0.0011

0,0012

0.0013

0.00%4

0,0015

0,0016

0.0017

0,.0018

0.0620
90,0021
0.0022
0.0023
0,0624

20,0025

0.0026

0,0u27

d.0028

HOUR W
HOUR.
HOUR.
HOUR,
HOUR,
NOUR.
HOUR,
HOUR,
HOUR,.
HOUR,
HOUR.
HOUR,
HOUR.
HOUR,
HOUR,
HOUR .
HOUR.
HOUR,
ﬂOqR.
HOUR.
HoUR,
HOUR,
Hoyr,
HOUR,
HOUR,

HOUR .
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VB9*0
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OPFRATION MODES = THE PROGRAM CAN OPERATE IN THREE MODES

VX NN NN

OO OO OO0 OO0 0000000000000

INPUT DATA

0

MODE1 -

IN THIS MODE ALL INPUT DATA I

WILL COMPUUTE THE COMPLETE RESPONSE,

SPECIFIED NUMBER Of TIMES TQ
SOIL PROPERTIES, ANY OUTPUT

S FROM CARDS, THE PROGRAM
IT WILL ITERATE A
OBTAIN STRAIN=COMPATYIBLE
CAN BE SPECIFIED IN THIS

RESPONSE IN THE FREQUENCY DOMAIN OF ALL NODAL POINTS IS

MODE, DURING EXECUTION

IN MODE1, ALL INPUT AND THE FINAL

WRITTEN ON TAPE 1 WHICH 1S THEREFORE A COMPLETE PERMANENT
RECORD OF PROBLEM AND SOLUTION,

MODE?2 IN THIS MODg THF INFORMATION ON TAPE 1 CAN BE RECOVERED
TO GENERATE ADDITIONAL OUTPUT WITHOUT REPEATING THE COSTLY
FINITE ELEMFNT PRNCEDURPE USED IN MODE1. ALSO ADDITIONAL
MODE3 THIS MODE IS SIMILAR TOD MODE2 EXCEPT THATY PRIQR TO

ENTERING MOPE?2 THE CONTENT qF
ITERATIONS ON SOIL PROPERTIES
TAPE 2 AFTER WHICH NEW VALUES
THE FOLLOWING INPUT DATA, INP
MOTIQMN € HOR AND VERT ), AND.,
CONDITIONS FOR NODAL POINTS,

ITERATION ARE WRITTEN ON TAPE
GENERATING SEVERAL TAPES, EAC
FOR A DIFFERENT LOAD CASEg ( S

EXCITATION ).

OFERATION MQDE CARM (15)

1= 5

LapT

IF 0 STAP ( LAST DA
1F 1 MODE1
IfF 2 MODE2
If 3 MODFE3

TAPE 1 IS COPIED ONTO
CAN BE INITIATED,
ARE READ FROM CARDS FOR

UT MOTION, DIRECTION OF INPUT
IF REQUIRED, NEW BOUNDARY
THE RESULTS FOR THE NEW
1. MODE3 IS, USEFUL FOR

H CONTAINING THE SOLUTION

AY HORTZONTAL AND VERTICAL

2R EEERRE SR A R R R P  F R K R R R R R R R R N R R N R S R R AR AR s

TA CARD )

(R R A R A R R Ty P R R Y E F NN e P S R L

C IHPUT LATA FOR MQDED .

LEEEEFEETRRENEEE R LIS EE FEE R g R R ey P e Ry R R S S 2 2222 2022322222222
C

c 1. 068 ILENTIFICATION CARDP (12A6,18)

c 1=72 TITLE €12) JnB IDENTIFICATION = ANY CHARACTERS

[ 73=-5G JI1ER RN NUMRER = 'IDENTIFICATION ONLY, DOES NOT

[% AFFECT COMPUTATIONS

[«

€ 2. CONTRGL CARD FOR JnB SIZE OF SYSTEM (915)

[+ 1« 5 AfLM TATAL NUMBER DF ELFMENTS

c A=10 MOPT INTAL NYMBER QF NODAL PQINTS

c 11=15% a1 FYRST NODAL POINT NUMHER OM RIGID BOUNDARY

c 1.E. ALL NODAL POINTS WITH HIGHER NUMBERS ARE

C ASSIMED TO RE ON RIGID ROUNDARY ,

o 14=20 rUp N'IMRER OF ADDITIONAL DISFLACEFMENT BOUNDARY

c CanNDITIONS.

¢ NNTE#«%A POINT FIXED IN BOTH X AND Y OLRECTIONS
¥ CouynNTs 2

[ 21=25 nrlE NIIMBER 0OF PATRS OF NODAL POINTS CONNECTED BY A
c VERY RIGID ELEMENT

—3 8—
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59
¢0
61
62
e3
64
&5
66
67
63
69
740
71
72
73
74
75
76
77
78
79
&0
81
52
83
54
85
84
-¥4
68
89

BRICEMTE ARBREO 787 5 AlonT —F)|

11

.24=30

J72=20=78
c
c
C
c
c
C
C
¢
c
[
[
c 3%
c
¢
c
¢
¢
c
c
c
¢
¢
¢
o4l
c
c
c
[
c
e
c
¢
c .
c L
c
c
c
c
¢
c
c
c
c
¢
c
c 6.
c
¢
c
c
c
c
[
c
c
¢
c
Cc

3I1=35

3A=LL

4L1=45

<562

HAR

LGCURY
LUCURY

LijMBER

ONTRCL CARD FOR

1- 5
4=10
11=15

t4=25
24=35

§6=45

KGMmAX
[
[T ]
[t
EaMUL

UGMAX

COMTRCL CARD FOR

1=10
11=20

HOR
VERT

CONTRGL CARD FOR

1=10

11=15

TOTFR

KInT

RONTR2L CARD FOR

1= 5

4=10

11=15
14=20

21-25
24=30
31=35
34=40

KD1SpP
KSTRN

¢PNCH
NouT

ND
NSKTR
NASKIP
NFSKIP

NitMRER OF PAIRS OF NODAL POINTS CONNECTED &Y

A BRAR ELEMENT ’
NiiMBER OF SHEAR MODULLS CURVES

*x N NOT COUNT THE STRAIN=INGCEPENDENT FATER[AL
(TYPE=0) WHICH IS AUTOMATICALLY INCLUDED
NUMIER OF DAMPTNG CURVES

*+«DN NOT COUMT THE STRAIN-INDEPENDENT MATERIAL
CTYPE~Q) WHICH IS AUTOMATICALLY INCLLDED
NUMBER OF ITERATIOMS ON SDJL PROPERTIES

C I:ITLAL SOLUTION COUNTS ONE )

1PUT MOTION (315,3F10_.4)

TATAL NUMBER OF POINTS USED IN FAST FOLRIER
TRAMSFORMS, MUST BE A POWER OF TwO.

FIRST POINT NF EARTHQUAKE RECORD USED IN
AxALYSIS.

LAST POINT OF EARTHQUAKE RECORD BSED IN ANALYSIS
TTME STEP OF DIGITIZED EARTHQUAKE RECORD. =SEC.
E2ZRTHAQUAKE MULTIPLICATION FACTOR, [F RECOKD IS
CONTROLED BY UrMAX,» LEAVE BLANK,

MAX. INPUT ACCELERATION USED IN ANALYSIS., -G

IF EQMUL IS NOT ZERO, LEAVE BLANK,

DIRECTION NF INPUT MOTION (2F10,4)

THE AROVE INPUT ACCELERATION ON THE RIGID BASE
CaM BE SPECIFIED TN ACT IN ANY DIRECTIGN
ACCORDING TO THE RULE v

HARZ. COMPONENT = HOR * ABOVE MOUTION

VERT,. COMPONENT = VERT *» AROVE MOTIQN

HNR AND VERT ARE ENTERED AS FOLLUWS =

FACTOR FOR HGRIZOMTAL MOTION

FACTOR FOR VERTICAL MQTION

FRERUENCY OF ANALYSIS. (F10.4015)

HIGHEST FREQUENCY TO RE CONSIDERED IN ANALYSIS.
=42 C( USED FOR DIMENSIONING ONLYs, THE ACTUAL
FREQUENCTYES I'SED ARE SEY BY THE VARIABLE
STEP(I), SEE PTa 9 BELOW )

. NUMRER FOR INTERPAHLATION CONTROL IN FREQUEKCY

DnMATIN, MUST BE A POWER OF TwO,

NO O TNTERPOLATION 1F KINT=0 OR 1

DETERMINE RAY TRIAL AND ERROR, .
COMPUTATION TIME FOR [TERATION I IS PRGPCRTIONAL
TN C(STEPCI)/KINT) )

OHTPUT (715)

CIF 1e WRITE AMPLIFICATION FUNCTION OM TAPE 1.

IF 1, COMPUTE STRAIN IN EACH ELEMENT TO FInd
STRAIN COMPATIALE SOIL PROPERTIES.

IF 1+ PUNCH DATA SET FOR NEXT ITERATIOA,

TOTAL NUMBER OF NQDAL POINTS WHERE QUTPUY ARE
RFQUIRED ~

NiIIMHER OF ODAMPTING VALUES FOR RESFONSE SPECTRA
EVERY NSKIP~TH POINT OF TIME HISTORY IS PLOTTED
EVERY NASKIP=~TH POINT OF AMP_ FUNCI, [S PRINTED

EVERY NFSKIP=TH POINT OF ACC, FOURIER SPECTRUM

1s PLOTTED
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7. CONTROL CARD FOR MASS MATRIX AND EFFECTIVE SHEAR STRAIN (2F10.4)

117 [

118 ¢ 1-10 RATIA RATIO OF CONSEISTENT MASS MATRIX TO FORM MASS
119 C THE MASS MATRIX USED IS (1.=RATIA) » LUMPED MASS
120 c MATRIX + RATIA & CONSISTENT MASS MATHRIX + A
121 C LUMPED MASS MATRIX FORMED FROM THE CONCENTRATED
122 [ MASSES SPECIFIED ON THE NODAL POINT CAKDS (SEE
123 c PT. 14 RELOW). TYPICAL VALHES ARE 0.5 = 0.75
1264 o 11=20 FCT . RATIO OF EFFECTIVE SHEAR STRAIN TO MAX. SHEAR
125 ¢ STRAIN, (TYPICAL VALUES ARE 0.6 TO 0.7)

126 c USED FOR DETERMINING STRAIN COMPATIBLE SOIL
127 c PROPERTIES.

128 c

129 C & CONTROL CARD FOR DAMPING CHARACTERISTICS (2F10.4)

130 c 1=10 SpaMp IF UNTFORM DAMPING IS USED IN ALL ELEMENTS,
131 c PiUNCH THE UNTFORM DAMPING VALUE, OTHERWISE

1352 ¢ LEAVE BLANK, ( S{MULATIOM OF MODAL ANALYSIS )
133 c .
134 C 9. CONTROL CARD FOR FREQUENCY OF ANALYSIS IN EACH ITERATIONCEF10,4)
135 c 1=-10 STEP(Y) HIGHEST FREQUENCY OF ANALYSIS DURING FIRST

136 c ITERATION, =HZ

137 c STEP(2) HIGHEST FREQUENCY OF ANALYSIS DURING SECOND
158 c ITERATION, =HZ

139 c STEP(NUMBER)SHIGHEST FREQUENCY OF ANALYSIS DURING THE LAST
1640 c TTERATION, ~HZ (SHQULD BE EQUAL TO TOTFR)

141 c ALL VALUES STEP(I) MUST BE . LE. TOTER (SEE
142 c PT.5 ABOVE).

143 c

144 € 100 CONTROL CARD FOR RFSPONSE SPECTRA. (2F10.4,15)

145 c NOTE**#*SKIP THESE CARDS IF ND=0

146 ¢ IF THIS CARD 1S BLANK THE STANDARD VALUES

147 C FSTRT=0,4+FLAST=40.,NINT=40 ARE ASSUMED

148 [ ) THIS WILL LEAD TO A PLOT WHICH FILLS ONE PAGE.
149 c 1=10 FSTRT FIRST FREQUEMCY USED IN RESPONSE SPECTRUM

150 c AvALYSIS., =hZ .

151 c 11=2G +LAST LAST FREQUENCY USED IN RESPONSE SPECTRUM

152 c ANALYSIS. =HZ

153 c 21=25 NINT TOTAL NUMBER OF FREQUENCY STEP FOR RESPONSE
1564 c SPECTRA.

155 C

156 € 110 DAMPING CARD FOR RFSPONSE SPECTRA (RF10.4)

157 c " NOTEw#*SKIP THESE CARDS IF AD=0

158 o 1=10 DAMP(1) DAMPING RATIO ()SED IN RESPONSE SPECTRA

159 c "

160 c *

161 [ *

162 c BAMP(ND)

163 c , .

164 C 127 0UTPUT CONTROL CARDS (15,2110) = NOUT CARDS (SEE FET.6 AHBOVE)
165 ¢ NNTEX*«SKIP THESE CARDS [F nNOUT=O,

166 c 1=- 5 = NeDAL POINT NUMBER WHERE OUTPUTS ARE REQUIRED,
167 [ ) . M M'UST RF LESS THAN NB1 (SEE PT,2)

168 o A=15 KEYSRPC(M) 0uTeUT CONTROL IN HORIZONMTAL DIRECTIGN,

169 C 14=25 KEYSPC(H) OnTPUT CONTROL IN VERTICAL DIRECTION,

170 C

171 c CNDE FOR KEYSPc = VALUES.

172 [ ) O==4Ax1vUM ACCELERATTIQN ONLY

173 c 1-=PlNCH DISPLACEMENT TIME HISTQKRY

174 c 16==PLOT DISPLACFMENT TIME HISTORY



483 01
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

- 200
201
202
203
204
205
206
207
208 -
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

02=26=75

LR e e e s e N N e e N e R e R N e N e R N N N N N R N e R R e R e e e e e R e R R e R e N N R s N )

13

10

1s5.

BEISERATE

11.962

170==2L 07T ACC,

TIME H

HEREBREOT 0/ T2 02T — Fli|

ISTORY

1000==pt )T ACC.AND VELOCITY SPECTRUM

1000 0==piINCH ACC.
N0==pRINT ONT AMP,
1000020=-=pLOT FONRIER SPECTRUM OF AaCC,

10nG

TIME

HISTOPY

FUNCT,

RESPQONSE

SuM THESE VALUES FOR SEVERAL OPTIONS
EXAMPLE = KEYSPC (3) = 100017 WILL PUNCr BO1H
PISPLACEMENT AND ACCELERATION

OF THE HORIZCHTAL MOTI0N

SHEAR #0DULUS CURVES = NGCLURV CARDS (IS5+11F6,3)
IGENTIFYING NUMBER =~ OOFES NOT HAVE TO BE

1 o-

&=
12~

18=23
24=29
3n=35
3a~41
L2=47
48=53
54=59
AO-6S

6h=

DAMPING CURVES =

"-

6-
*
L ]
*

5 IXG(N)

GCURV{1sN)
GCURV(2sN)
GCURV(3eN)
GCURV(4#N)
GCURV(5#N)
GLURY (6P N)
GCURV{(7,N)
GCURV(BPN)
GCURV(9sN)
GCURV(10,N)
GCURV(11,N)

11
17

71

S IX5C(N)

11 BCURV(T1.N)

SEOIENTIAL
MULTIPLIER
MULTIPLTER
MULTIPLIER
MULTIPLIER
MUGLTIPLIER
MitLTIPLIER
MuULTIPLIER
MULTIPLIER
MULTIPLTER
MHLTIPLIER
MULTIPLIER

AT
AT
AT

AT

AT
AT
AT
AY
AT
AT
AT

LNG(SHEAR
LOG{SHEAR
LOG(SHEAR
LOG(SHEAR
LOG(SHEAR
LOG(SHEAR
LOG(SHEAR
LOG{SHEAR
LOG(SHEAR
LOGC(SHEAR
LOG(SHEAR

STRAIN
STRAIN
STRAIN
STRAIN
STRAIN
STRAIN
STRAIN
STRAIN
STRAIN
STRAIN
STRAIN

NRCURV CARDS (IS»11F6.3)
IRENTIFYING NUMBER =DOES NOT HAVE

SFQUENTIAL

IN
IN
In
In
IN
IN
N
IN
i
I
I

MULTIPLIER AT LOG(SHEAR STHAIN In

56-?1 chdv(11tﬁ) MHLT!P‘!FR AT LﬂG(SﬁEAR STRATN IN

TIME HISTORIES
0Of POINT 3

PERCENT) ==t 0
PERCENT)==3,5
PERCENT)==3,0
PERCENT)3=2,.5
PERCENT)=2=2 . C
PERCENT)==1,5
PERCENT)==1,0
PERCENT)Y=w=(,5
PEKCENT)= (0,0
PERCENT)= 0,5
PERCENTY= 1.0

fo 8¢

PERCENT)=m4,0

PERCLNT)=v1.0

ELEMENT CARDS t?rS.F5.3.2f1n a.FS 3,F10, a.rs 3) = NkLM CARDS

1= 5 N CELEWENT NUMBER ‘

A=10 NPIIN) NODAL POINT NOTE
11=15 NPJ(ND “NODAL POINT U TedosKel MUST co»eespon
1A=20 MPK(N) _NODAL PAINT K TO ANTI=CLOCKWISE
21=25 NPLCND) -NNDAL POINT L ROTATION ARQUNMD ELEM,

TO FORM TRIANGIILAR ELEMEAT SET HpPKINI=NPLLLY
26=30 IGTYPE(M) MATERTAL IDEMTIFICATION FOR SHEAR MODLULUS
31=35 IHTYPE(M) MATERIAL IDENTIFICATION FOR DAMPING KATIQ
i *ekhw 0 MEANS CONSTANT MATERIAL PROFERTY #xuwx

TA=40 PD(N) PRISSON S RATIN MUST BE LESS THAN 0.5
41=50 DENS(N) CUNIT WEIGHT OF MATERIAL =PGF

51=60 S3I(N) SHEAR MNRULUS AT LNW STRAIN =KIPS/SQFT
61=65 L3(N) DAMDING RATIO AT LOW STRAIN (FRACTION)
5A=75 G(N) SHEAR MODULUS EOR FIRST ITERATION =KIPS/SQFTY
T4=80 XL(N) DAMRING RATIO FOR FIRST ITERATION

NODAL palmr CARDS €15,2F10.3,15,F10,4) = WROPT CARUS (SEE PT.2-

140

1= 5 M

6=15 xonocw)v

16=25 YORD (M)
264=30 KEYBC(M)

ARQVE) .

NODAL POINT hUMﬁER
X~COORDINATE . ~FT
Y-CONRDINATE =FTY

KFY FOR DISPLACEMENTY ROUNDARY CONDITIONS



2313
254
7235
234
237
238
239
247
241
242
247%
2464
245
2464
247
248
249
250
251
252
253
254
255
256
257
258
259
269
261
262
263
266
7265
266
267
268
269
270
271
272

273 -

274
275
776
277
278
279
280
281
282
243
284
285
266
287
283
2K9
290

OO0 NAAOOOO0O0COMNMa
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RELATIVFE TO RIGID BOUNDARY
G = FREF POILT AMD POINTS ON RIGID RUUKDARY
1 = CANYUNT MOVE IN X=DIRFCTION
2 = CANMOT MOVE IN Y=DIRECTION
3 - FIXED
31=40 S=AS(M) WFIGHT NF MASS ACTING AT NODAL FUINT M =KIPS/FT
17. RIGLID ELEMF4T CARDS (215) = NTIE CAROS (SFE PT.2 ABOVE)
NNTE*«»SKIP TiiESE CARDS IF NTIE=0
FNRCES TWO POINTS TO MOVE TOGETHER
1- § KTIEC1,N) NODAL POINT NUMAER NDF FIRST POINT,
A=10 KTIE(?2,M) NnAPAL POINT FMUWBER OF SECOND POINLT.

1&. RAP FLEMENT CARDS (215,E12.4) = NBAR CARDS
MNTE#+**SKIP THESE CARDS IF NBAR=(
Tm § r3AR(CILN) MnDAL POINT MUMBER OF FIRST POINT
4=1C KBAR(2,N) NDDAL POINT MUMBER OF SECOMD POIKNT
11=22 6STCD) STIFFNESS OF BAR ELEMENTS (LARS/FT)

19, EARTHQUAKE NAME CARD (1246)
1=72 EINC12) INENTIFICATION NAME OF INPUT MOTION
- AMY CHARACTERS.

207 FARTUGUAKE RECORD rABDS (RF9.4) = (N3+7)/8 CARPDS
n26(y1) IEPIIT ACCELETATINNS=G
DIGITIZED AT THE TIME INTERVAL DT» SEE PT. 3

Cﬁiti*iiiitiiii*itﬁiiiilﬁ**tii*ﬁ*i*ﬂ*iii‘if.t*ttﬁtiitltttttitiii*tiitiii

c

14P1T DATA FOR MODE? AND “ODES

Cititﬁii*i'itii*tkiitiitiii*i**'ii*ﬁii*iitiitiii**i#iiiﬁiiiiiiﬁiidtti*iﬁ

OO0 NIOOOOONNOONODNOOOOE

G. DPERATIGN MODE CARP ¢I5), SEE PT.N ABOVE

1. FCNTRCL CARD FOR QuTPUT (915)

1= 5 kh1Sp TF 1o WRITE AMPLIFICATION FUNCTION ON TAPE 1,
A=1G KSTRN IF 1+ COMPUTE STRAIN IN EACH ELEMENT TO FIND
STRAIN COMPATIBLE SOIL PROPERTIES.
11=15 KPNCw IF 1, PINCH DATA SET FOR NEXT ITERATIQN.
164206 NOUT Total NUMBER OF MODAL POIMTS WHERE OUTPUT ARE
RFOUIRED,
?21=25% uo NIIMBER NF DAMPING VALUES FOR RESPONSE SPECTRA.
24=3C “SKIP EVERY MSKIP-TH POINT OF TIME DNOMAIN IS PLOTTED
31=-35 MASKIP EVERY NASKIP=TH POINT OF AMF, FUNCT, IS PRINTED
IA=i( MFSK]P EVERY MFSKIP=TH POINT OF ACC, FOURIER SPECTRUM
IS PLETTFO
L1=45 LIUMBER NUUMRER 0OF ITERATIONS ON SOIL PROPERTIES
?. FREQUENCY OF ANALYSIS CARD (F10_4415)
1=1C¢ FRNEW NEW TOTFR = SEF PT.,5 ABOVE
11=1% KINTH NFW KINT « SEE PT_,5 ABOVE

IF 3LANK, OLC VALUES ARE USED

3. EARTHQUAKE CONTROL CARD (315,5F10.4) :

1= 5 M2NEW FIRST POINT OF EARTHQUAKE RECORD USEp IN NEW
ANALYSES, IF 0, ORIGINAL N2 IS USED
A=10 N3SNEW LAST POINT OF EARTHRUAKE RFCORD USED IN NEW

AMALYSIS, IF O, ORIGINAL N3 IS USED
NNTE#x«*xIFf DRIGINAL RECORD 1S USELs, LEAVE BLANK
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488 01 02=20=75 11.962
T MEW FHPUT MOTION REQUIREU, SET NZNEW

291 ¢
292 c AMD N3INEw SIWILAR TO K2 AND N3 N MUpDE?
293 [ 11=15 NEWBC NUMRER Of NEW ROUNPARY COGNDITIONS ¥O Bt CHANGED
294 ¢ FOR TREATING SYMMETRY, MODE3Z ONLY

295 c 16=25% HIRN MFW FACTOR FPR HORTZOMTAL MOTION, MODES UNLY
296 ¢ 26=35 VERTY NeWw FACTAR FOR VERTICAL MOTIONs MODE3 ONLY

297 c 36=45 LTH NEW TIME STEP (SEE PT.3 IN MCDET)

798 c (rOTIONS TO PE ADDED LATER BY PRUGRAM

299 o *k COMBIME #% SHOULD HAVE THE SAME DURATION
300 ¢ AuD TIME STEP

301 4 44=55 EQMULN NEW EARTHOUAKE MULTIPLICATION FACTOR (SEE PT,3
52 C IN 40DET)

303 c SA=65 UGMAXN NEw MAX,INPUT ACCELERATION (SEE PT.3 IN MOUEY)
304 c SFT ABRQVE THREE PARAMETERS IF DIFFERENT INPUT
305 c MOTION 1S USED IN MUDE3, OR SKIDP.

306 c

307 € 4. NEW BUUNDARY CONNPITION CARDS (215) = NEWBC CARDS

308 ¢ NNRTE**«*SK]IP THESE CARDS IF NEWBC=O

309 o 1= 5 ¥ KoDAL POINT KUMBER

310 c 4=10 KEYBC(M) KFY FOR DISPLACEMENT BOUMNDARY CONDIT]ON

311 c 1 - CANNOT MOVE IN X=DIRECTION

312 c 2 = CANNOT MCVE IN Y=OIRECTION

313 c

314 < 5. CONTROL CARD FOR FREODUENCY OF AMALYSIS IN EACH ITERATIONCBF10.4)
315 c 1-1u STEP(1) HIGHEST FRFOUENCY OF ANALYSIS DURING FIRSY

316 ¢ ITERATINN, =HZ ’
317 (o STEP(?) KYGHEST FRFOUENCY OF ANALYSIS DURING SECONU
318 ¢ ITERATINN, =H2Z

319 C STEP(NUMBER)=HIGHEST FREQUENCY OF ANALYSIS DURING THE LAST
320 c ITERATION, -HZ

321 ¢ ALL VALUES STEP(I) MUST BF ,LE, TOTFR (SEE
322 c PY.5 ABOVE).

323 ¢

324 ¢ 6. CONTRGL CARD FQOR RFSPONSE SPECTRA, (2F10,4.15)

325 ¢ NOTE**+«SKIP THESE CARDS 1If NO=O

326 ¢ IF THIS CARD 1S RLANK THE STANDARD VALUES

327 [ FSTRT=0,4,FLAST=40,.,NINT=40 ARE ASSUMED

328 c THIS WILL LEAD TO A PLOT WHICH FILLS ONE PAGE.
329 [ 1=10 FSTRTY FIRST FRFQUENCY USED 18 RESPONSE SPECTRUM

330 c ANALYSIS, =HZ

331 [ 11=20 FLAST LASY FREQUENCY USED IN RESPONSE SPECTRUM

332 [ AMALYSIS, =h7

133 c 21=25 NINT TOTAL NUMBER OF FREQUENCY STEPS FOR RESPONSE
334 ¢ SPECTRA,

335 ¢

336 ( 7. DAMPING CARD FOR RESPONSES SPECTRA (8F10.)

337 c NOTE%*#SKIP THESE CARDS IFf ND=0Q

338 c 1=10 DAMP(1) DAMPING PATIO (1SED IN RESFONSE SPECTRA

339 [4 .

340 c -

341 ¢ "

342 ¢ DPAMP(ND)

343 ¢ .

344 ¢ 8. OQUTPUT CONTROL CARDS (I5,2110) = NOUT CARDS (SEE PT.1 ABOVE)

345 [ NOTE*#»#SKIP THESE CARDS IF NOUT=O

346 c 1= 5 M NNDAL PNINT NUMBER WHERE OUTPUTS ARE REQUIRED,
347 c 6=15 KEYSPC(M) OUTPUT CONTROL IN HORIZONTAL OIRECTION

348 c 14=25 KEYSPC(M) OUTPUT CONTROL IN VERTICAL ODIRECTION
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340 c

3s0 c ChDF FOR XFYSPr = VALYES,

351 c O==4AXI41 M ACCELERATION ONLY

352 C 1=~=DUNCH DISPLACEMENT TINE HISIQRY

353 c 10==PLOT PISPLACEMENT TIME HISTURY

354 c 190==PLOT ACC, TIMF HISTORY

355 [ 107Q0==0LOT ACC, AND VELODOCITY SPECTRyYM

354 ¢ 10000~=0liNCH ACC, TIME HISTORY

357 [ 107096C==0RNT 9T AMP, FUNCT.

358 [ 1909CI0==PLOT FONRTER SPECTPL™M OF ACC, RESFNNSE
§59 C

360 c S#M THESF VALUES FOR SEVERAL OPTIONS

361 C EYAAPLE = KEYSPC (3) = 10001 WILL PUNCH BOTH
362 C DISFLACEMEMT AMD ACCELERATION TIME HISTORILS
363 c OF THE HORIZONTAL MOTION 9F PpOINT 3

364 C

365 c 9. FARTHQUAKE NAME [A®D (12A6)

366 [ NNTE*%xSKIP THIS CARD IF N3INEW=y

367 c 1«72 eaN(12) INEMTIFICATION NMAME OF INPUT MOTION

368 ¢ - AMY CHARACTERS

369 C

370 C 10, EARTHQUAKE RECORD rARDS (BF9.6) = (NINEW+7)/8 CARDS

37”1 c NNTE**wSKIP THESE CARNDS IF NINEw=0

372 c NEW INPYY ACCELETATIONS =G

373 c DIGITIZED AT THE TIME INTCRVAL DT

374 c

375 Cttﬁiﬁtitt*i*'t*u***i*!ii*#*titi*it*iiititii**i*itﬁﬁi*itiﬁiiititltitit**
376 c

377 C THE REQUIRED MINIMUM DIMENSINN OF THE BLANK COMMON BLUCK XX, SEE
378 c BELOW, AND THE VALUF OF NSCM MIUST AGREE, THE VALUE CAN BE

379 [ ESTIMATED FROM VSCM=10iNELM+9*LDBT+8*NUUT+3ﬂNF+#/3*LENGTH¢2*NTIE*
330 c MBP+NUMBER4ND+*TOTFR4DT*LENG/KINTH+MAXWANE #2

381 c THIS EQUATION IS VALID ONLY WHEN STIFFNESS MATRIX BECOMES LAKGE,
382 c

383 C *+ ERRNR MESSAGES wWiLL OCCUR IF NIMENSION IS TOO SMALL #»

384 C

385 Ct*tttttttﬁttittttﬁttittttttfiﬁﬁ*&iﬁi*itﬁtii*iit'tititﬁit!nitiit’ttﬁﬁiit
386 [%

387 NIMENSTON XX(15000)

388 RSCM=15000

3189 c

390 CALL PTIME (TIM1)

391 WRITE (6,6100) TiIM1

392 1 CALL INPT(XX,NSCM,TIM1)

393 Gno TO 1

394 6100 FORMAT (10X,32HTIE REQUIRED FOR COMPILATION = #F10.3,6H HOUR )
395 END
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