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In order to establish a rational anti-impact design procedure of RC structures, it is recom-

" mended to conduct not only the experimental study but also the analytical one. However, no

simple and reliable analytical method has been established yet. In this paper, in order to apply
a nonlinear impact analysis program using a simple constitutiver law, an applicability of the
elasto-plastic impact analysis method on RC beams is discussed. The analytical program used
here is a general purpose program for nonlinear impact analysis of structures named as LS-
DYNA3D which has been originally developed at Lorence Livermore National Laboratory.
Numerical results obtained by the program are confirmed by comparing them with the dis-

- placement waves for 6 types of RC beams obtained from experimental study. It is made clear

that the proposed simple method can estimate the maximum displacement, residual displace-

ment and wave configurations of displacement for all types of RC beams considered here.
Key Words: impact problem, elasto-plastic impact analysis, RC beams
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DEbNARETZEREOSRRICIARAELTWE. £ DIGHAFHE RCEZOMDEAR O bUTHIGT % 3
OB BT B8 3 BISHDFEIE 150~ 200 kgf/cm® £ DEEX N, EEEEEMA L L D ICKE LEHR OB
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D10-1, V=3m/sec

D10-2, V=4m/sec

D10-3, V=4m/sec

D13-2, V=4m/sec

D16-2, V=5m/sec

CONTOUR-LEVEL
3.0000e+01

2.50008+ 01
2.0000e+01
1.5000e+01
1.0000e+01
5.0000e+00 ||
0.0000e+00

-5.0000e+00

-1.0000e+01

-1.5000e+01 |

-2.0000e+01

D19-2, V=6m/sec

B—11

FRCVER L, e 5 bbb, 72 1/8~1/4 (1
Wiy, KPFFROESIE | = 200 cm TH B ) LB
IZBFVT, DbNAFRET SBREDSE 1 BISHHFAE
L, T#& Tt 150 ~ 200 kef/cm® BEOEREIG S & 2 %
EIXRNARELTVE, hi, B X S iIcEEH
BHIHAE» DRSO THIEINE I DOD, AL
IKRREEEES NS, 1/8 ~ 1/4 BORBEAEE T
REEE 2 0, ZOMBRADHPARELALDDEEXDL
5.

2o, F1ESHSHEHICHFOT t = 2 ~ 15 msec
BHCIX, t = 1 msec BHCRE NAFRAEADE BRILIRAE
ik, BREOHHICERTIEHAERLTEY, PUD
NOFELTOIAREEDO DS Z LR RL TV, D
I, CRE D /8 ~ 14 TREERIX, 81 HSHAMKIC
FOT t = 1 msec BEOFILIRAE (BRE) 226, t =
2 msec FEICIE 30 kef/em® LI EDFERIES () %7R
LTw3. £k, t =5~ 15 msec FfIC [ZETHREE T

EBRTROVUODNARE 22 Y — FORXE 1 TEHREFOFER

H2ITH bbb, BERREOISIIREICERL T
WBIr LY, COBERKICIVOUDNSRELTHS D
DrBING . T, FEIFTIHAHICH LT, 1/4
FEBOTEBICHEROMNO THICH» > THHT 3 EHE
BN (B3XTEA) »RELTE D, FREAFILS
REEIC R - TV B E L BIC, BEAPIAEEEIND
KEEPTREN TV S, PHAEIT, 13T —RRERREE
thoTwd I &b, RAEREHSRAAIICERL, X
BHED 1/8 ~1/4 TERICODbNEMHVRD L, A
FRICEBNAEEL T30 EAbLNE. t =
20 ~ 40 msec FRICIZEE 1 IS, FEI XL 1 EH
SRR R L, EEEREES S Y Y v FADIRREIC
WBLTVRZ tabr3d. t = 160 msec FEFRRERK
BEX D +oEEAREBLTHE L XY, BELSERO
IGHERAREERLTHUB D EEL LS.

BLEX Y, REEMTIC L 2 RCBICIE, RICEEY
HWoOBFARICRET 2RO UDbN, 1/8~1/4 HZE



IR BP0 U biLE LU t=5~15msec BTN
kb 18~ 1/4 TREBICRET 2 VbW OFEFHER
End. ThixBRol—-11r X<HELTw3, &
¥, AAVHRETRICHPODNIRET 0L
HRINS (M—-1 1 TREELTVD) 2, REER
WICE 28 1 EEHADHE L LR TORNELHERTI oL
WTERL,

4.6 VUDLNBTH L 1 TR HORR

(-1 1 T ERR TR RCBAMICHELE L 200
bhr, av s ) — 'ERORKE 1 BEAFRER (
2 ~ 3 msec REBHE) KB T ASAMEPHEBLTRLT
w3, h¥E, B1ESHDIERIIFTENIER AV D
ERERAArvDEICELTERCERLTY 3, 3R
TRRTVL S XS KA LU REFESO 0 b
REROPICRET I EEAbNL I L LD, BRARE
BOE1XENSHELIIBTLIERLAVEEX LN
3. LaLARd, $HavhE L PO bhFEl
F %% ( D10-1, D10-2 ) OBRFIFERIGHAELEL TV
3. %, PHHAKE Q CABTBESETTE XS &
Z (D16-2, D19-2 ) DEFAR, BN AHe L UTE LY
1/4 FSRERICIA S Db oEM RT3 BRIG IS
HHARIhTWD,

XY, AEEFTICE > TORDbNWER RIFET
3 it CH 55, RCEOERRELO DD
MR, a7 ) — FOBMILO BRI RIFERHEE S
BT oAEECHEZOLELLONS.

5. FX &

APFFRcik, RC MO X b BMiARERAIE Vv CiH
RIS AT 2T 5 - c B LT, BEE
BTk 2 EREHERNROSH O RS 6 BED
RCZICEHT 2 MUBMEERICERT 2 8%, EBmRL
HEF 3 & i & » THTFEOSERAIC O VTR
o, KPECE, $HICRCERORBOLINERICE
HU TR R2fT- 7. BT EEEERTH O Y
o 75 460eH5LS-DYNA3D VT o7k,

AKIFIT O, BEbIC X 3 k¥ — RIS ERICH:
Bl 2 REHEIIZRLCVIA, arvs)— XD
EHOTEXRERHRLEHEL TV 3. FHOBRAICES
BiL2ER L 2ShEEtEe T v 2 FHA L. 20
IEREL, BIEARER r ERSRE LT S rick
DIRE L 7. BRETEER, AP CIBELERECE R
D12ICRE L. 6FEHD RCBICHT T 2 BUERRE
R, KRR, ERMEROENES), RAICE
ZhE LOBRBEN S FEFHET©E 2 - L 2B L 2T
Bote. S, BMIETEERLE2BHICOVTHE
MICRET R, XV EEEOBCEITRRICLEVE
ExTW3,

i ARLEZ O HL D SWMITEREER <
7 L TERREROIUINEBRE %L L O T 5 FRE
DEBISEROGHER . KR LTHERrET
BRETHD.
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