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The study of elastio-plastic seismic analysis for rigid-frame structures
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Abstract Elastic and elastio-plastic earthquake-resistant analysis of frame construction is mainly studied in this

paper. In elastic stage, response and vibrated characteristics of symmetrical and unsymmetrical structure are

investigated by comparing the results of plane and space analysis. The effect of approaching angle of seismic wave to

vibrated characteristics of structure under different column/beam rate are discussed. In elastio-plastic stage, four

kinds of plastic mode with different plastic positions are established, the response displacement and hysteresis curves

are compared at different plastic modes, the plastic extension at specified and unspecified plastic position are

compared too, the effect of plastic modes to the analysis results is discussed finally.
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AW TRISE L /- BB IR BIRAT 0 ' 5 LT DNWT,
EROTO—F v — Mo THER L. T TERYTT
N—F > Z2HBIBNT 5,

TEND:  RATE-EERER

NNP - £ RS

NEL: ERBEK

INACC:  AJIHnEE

STIFFO : £A&RBE<T R v 7 X

ESMO:  EFREBMET FUv IR
DEQ:  ERORMERROMEEMED

DE: EROEHIETE— A > MED

KYO: RBEHSUEORT—IFRTR
SMO:  BRERFE—AZ B
SF10:  ERicB T3 EHEMTE— A > /MO
AWMO : BN BB TEEEITE— A > B/SMO
SMCO: w1 =-SMO/SMO=-1
SMTQ:  #I =SMO/SMO =1
DMRO: AM
TikkkkkkrkxkkxANEWMARK ] %%k ks kb kbhhkhrdkkkky
SUB NEWMARK1
B IIIIITITTIITITTTT]

" CALL SSTIFDATA

DIM IAD AS ADATA
DIM DSA AS RDATA
DIM DFA AS FDATA

CALL FILE(1)

TEND = TEND * 100
FOR N = 0 TO TEND

IAD. ACC = INACC(N) "I F TR DR
IAD. ACC1 = INACCI (N) " SATE A R DR
PUT #1, , IAD
NEXT N
CLOSE #1

FOR M = 1 TO NEL
YD) = SM(M) / YOUNG(M) / SECT (M)
NEXT M

i ON: R

’

CALL FILE(2)

i

FOR J =1 TO NNP
K=3% -1 +t1
DSA. UDIS = DIS(K)

DSA. VDIS = DIS(K + 1) ' EAMDENL, RE
DSA. RDIS = DIS(K + 2) EEOFIMEE S >
DSA. UVEL = VEL (K) LT 7AIIHEET
DSA. VVEL = VELK + 1)

DSA RVEL = VEL(K + 2)

DSA UACC = ACC(K)
DSA. VACC = ACCKK + 1)
DSA. RACC = ACC(KK + 2)
PUT #1, J, DSA

NEXT ]

CLOSE #1

1l

CALL FILE(3) 'BEROFEHITE— R
’ b HERES UYL
FOR M = 1 TO NEL TrINKEET
DFA. MB = AVM (M)
DFA. RD = (-SDE(M, 3) + SDE(M, 6)) / 2/ AL(M) / YD)
PUT #1, M, DFA
NEXT M
CLOSE #1

FOR S =2 TO TEND + 1

CALL SSTIFDATA "R B D v 7 2 DS

CALL FORCEDATA(RMASSO, RMO, RRMO, 8) '#+#10]
CALL SMASSDATA(SMASS(), RMASSO, S) "EE[]
CALL SDAMPDATA(DAMP O, SDAMP(O, &) 'WE(]

CALL SFORCEDATA(RRM(O), SMASS(), SDAMP(), S)
CALL NEWMARK2(S, SFORCE(), SSTIFQ), 0)
CALL EDISP(S)

CLS

LOCATE 11, 33: COLOR 5: PRINT "7z WEkatE "
COLOR 7

LOCATE 21, 34: COLOR 6: PRINT (S - 1) / 100; : COLOR

3: PRINT " #®ET": COLOR 7
NEXT S
ENDS:

OPEN " A:¥DATA3¥TOTAL. DAT" FOR OUTPUT AS #1
PRINT #1, TEND, NEQ, NBAND, NNP, NEL, DT
CLOSE #1

END SUB

Dkkkxrk kb kR EDISPR Rk kkkk Rkt kkkh SRRk Kk p k%%
SUB EDISP (S)

BEITTIITTTIITTEEL:

DIM DD(6)

DIM DFA AS FDATA

FOR 1 =1 TO NEQ
FOR J = 1 TO NBAND
STIFF(I, 1) =0
NEXT J: NEXT I

FOR M =1 TO NEL

NI = NODI(M): NJ = NODJ (W)
FOR J =1T03
K=3% NI -1) +1
DD(J) = RDIS(K)

NEXT J

ORJ=1T03

=3+ (NI -1 ]

(J +3) = RDISKK)

F
K
DD
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NEXT ]
CALL DRCTM (M) AR TO DIER
FOR1=1T0 6 ' RKEEIERN S ER
S1 = 0! FERESR AT
FORJ=1TO06

S1 =81+ T(I, 1) % DD(J)
NEXT J
DE(M, I) = SI
NEXT I

IF KY(M) = 1 THEN
IF DE < 0 THEN
KY() = 2
END IF
ELSEIF KY(M) = -1 THEN
IF DE > 0 THEN
KY (M) = -2
END IF
END IF

1

CALL ELSTF(M, 4)

FORI=1T06
SDE(M, 1) = SDE(M, I) + DEQM, D)
NEXT 1

EI = YOUNG(M) * SECT(M)

IF KY(M) = 0 OR KY(M) = 2 OR KY(M) = -2 THEN

SF1 (M) = (-DE(M, 3) +DEM, 6)) / 2/ AL(M) *EI/ SM(M)
ELSE

SF1(M) = (-DE(M, 3) + DEM, 6)) / 2/ AL(M) * .01 %
E1 / SM()

END IF

AVM(M) = AVMM) + SF1.(M)

FOR K =1 TO 6
I = LMK
FORL =1T06
I =1IM@) -1 +1
IF 7 > 0 THEN
STIFF(1, 1) = STIFF(1, 1) + ESM(K, L)
END IF
NEXT L
NEXT K
NEXT M
CALL DAMPING(1)

85

CALL NEWMARK2(S, SFORCE(Q), SSTIFQ, 1)

FOR M = 1 TO NEL
J=(S~-1) % NEL + M
DFA. MB = AVM (M)
DFA.RD = (-SDE(M, 3) + SDE(M, 6)) / AL(M) / YD(M)
PUT #1, I, DFA
NEXT M
CLOSE #1

FOR J =1 TO NNP
K=3%(J-1D+1 'K#ln+1DAIHEE SRHO
RM(K) = SRM(K) ZREZ n DASIINGEE RMO 1T
RM( + 1) = SRM(K + 1) i
RM(K + 2) = SRM(K + 2)

NEXT J

IF NFB & 0 THEN
FOR N = 1 TO NFB
NP = (NPFB(N) - 1) % 3 'BZln+1DEREH SPO

FOR J =1 T0 3 ER Ll n OSEHPOIZ
K=Np +7 oz
P® = SP(K)
NEXT J
NEXT N
END IF
END SUB

Dkkkrkrkxkkkkxk JUDGER kb ¥k k stk kxt 5k kb AR R F R R AR K
SUB JUDGE (M, NI, NI)
EITTITITTI1

IF KY(M) = 0 THEN

IF AVM(M) > SMC(M) AND AVM(M) < SMT (M) THEN

KY@ =0
END IF
IF AVM(M) > SMT(M) THEN
KY) =1
AVM() = (AVMM) - SMTQM) * .01 + SMT (M)
SMT (M) = AVM(M)
SMC(M) = SMT(M) - 2
END IF
IF AVM(M) < SMC(M) THEN
KY() = -1
AVMQD = (AVMQ) - SMC(M) % .01 + SMC(W
SMC(M) = AVM QM)
SMT(M) = SMCQM) + 2
END IF
EXIT SUB
END IF

IF KY(OW) = 1 THEN

IF AVM(QM) > SMT (M) THEN
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KYQ) =1
SMT (M) = AVM QW)
SMC(M) = SMT(W) - 2
" YID(M) = FAIM) / YD(W)
EXIT SUB
END IF
END IF

IF KY(M) = -1 THEN

IF AVM() < SMC(M) THEN
KYan = -1
SMC QD) = AVM QD
SMT (M) = SMCQM) + 2
EXIT SUB
END IF
END IF

IF KY(M) = 2 THEN

DRRkk R rkkbk kR NEWMARK 2 5 5 0k k k4 k5 Rk kb d k5 5%
SUB NEWMARK2 (S, SFORCE(Q), SSTIFQ, P)

B IEEITI T T LRI ETTY

IF P = 0 THEN

FOR I =1 TO NEQ
FOR ] = 1 TO NBAND
SUBSTIF(I, 1) = SSTIF(I, I)
NEXT ]
NEXT 1

CALL GAUEL (SUBSTIF(, SFORCE(), NEQ, NBAND)
' DISPLACEMENT———--~=—=—mmm e
FOR I = 1 TO NEQ

RDIS(I) = SFORCE(I)

NEXT I

ELSEIF P = 1 THEN

IF AYM(M) > SMT (M) THEN
DM = ((-REF(M, 3) + REF(M, 6)) / 2/ SM(M) - DMR(M))
% .01
AVM() = SMT(M) + DM
KY®) =1
SMT (M) = AVM (M)
SMCQM) = SMT(M) — 2
ELSEIF AVM(M) > SMC(M) AND AVM(M) < SMT(M) THEN
KYQD = 2
DMR() = SMT(M) - AVM(W)
ELSEIF AVM(M) < SMC(M) THEN

KY@ = -1
AVMQD = (AVMGD) - SMC(M)) * .01 + SMCQM)
SMC () = AVM QWD
SMTQD = SMCOD + 2
END IF
END IF

IF KYM) = -2 THEN

IF AVMM) < SMC(M) THEN
DM = ((-REF(M, 3) + REF(M, 6)) / 2/ SM(M) - DMR(M))
% .01
AVM(M) = SMC(M) + DM
KY () = -1
SMC () = AVMQW)
SMT QD = SMCQW) + 2
ELSEIF AVM(M) > SMC(M) AND AVMQM) < SMT (M) THEN
KYQw = -2
DMR (M) = SMC(M) - AVMAM)
ELSEIF AVM(M) > SMT(M) THEN
KY() =1
AVMQD = (AVMQD) - SMTQD) * .01 + SMT(M)
SMT QD = AVM (D
SMCQD = SMT(QD - 2
END IF
END IF

END SUB

VELOCITY

FOR I =1 TO NEQ

SVEL(I) = (1 / (2 % BETA # TCUT)) * RDIS(I) + (1 -
1/ (2 % BETA)) % VEL(I) + TCUT % (1 - 1 / (4 % BETA))
% ACC(D)

————————————————— ACCELERATION
FOR T = 1 TO NEQ
SACC(I) = (1 / (BETA * TCUT % TCUT)) * RDIS(D) - 1
/ (BETA # TCUT) # VEL(D) - (1/ (2 % BETA) - 1) % ACC(D)
NEXT 1

FOR I =1 TO NEQ

DIS(I) = DIS(D) + RDIS(D)
VEL(I) = SVEL(I)

AcC(I) = SACC(D

NEXT I

DIM DSA AS RDATA

CALL FILE(2)

=1 TO NNP
3+ (J-D + 1 INEEArL EE, InEEEE
=S -D* NP+ 2SUFLTrANCHEET
DSA. UDIS = DIS(L)
DSA. VDIS = DIS( + 1)
DSA. RDIS = DIS(L + 2)
DSA UVEL = VEL(L)
DSA. VVEL = VEL@ + 1)
DSA RVEL = VEL(@ + 2)
DSA. UACC = ACC(L)
DSA VACC = ACCL + 1)
DSA. RACC = ACC(L + 2)
PUT #1, K, DSA
NEXT ]
CLOSE #1
END IF

END SUB
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