BE L ¥m]XE Vol.43A (199743H)

BOEREERIC L B

[ZB8d

EHEREEMOEELE

BE

A STUDY ON THE IMPACT RESPONSE OF BURIED STRUCTURES
BY USING THE CENTRIFUGE TESTS
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Full-scale tests are the best means to estimate the response of buried structures under impact

loadings. However, such tests are actually impractical because they inevitably require prohibitive
cost and time. Therefore, a small scale model test which can simulate physically the response of a
prototype structure by using the centrifuge modeling is one of the effective techniques.

This paper is intended to investigate the application of the centrifugal simulation in order to esti-
mate the impact response of buried prototype structure. First, the centrifuge tests of 1/100, 1/60
and 1/40 scale models were performed. And the responses which were transformed for prototype
based on a scaling laws were compared, respectively. Secondly, a numerical simulation was per-
formed by using the 3-dimensional finite element method. The numerical results were compared

with the experimental results.
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52 ZHEHHEYDMEE

(1) KEOHEMEE

KR, KENREETIRGEE (BREE) RU
KEORISTEHADOES (CIHEN) %BERMEUER
BEZRITERE LTHEBTAAEETAZEALL,
Ee, BREACECIEAZ, RESEHBRABARS JWL
( Jones - Wiekins - Lee) DIREFBAID 2 B CEHT
Az bizli, BAIIRR Yy FET I
HiEE, X @) IWL OREBFRREZFT,

- ~ ¥ )RV
P = A (1 RlV) e
+B (1 - R;”V) RV 4 ’”—‘9- ®)
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4¥§
Wﬁ% RYmLy Y
4,
O s
H®-9 @HET v

=T, PitEN, A, B, Ri, Re, wiTEH, V i3t
Bt (KEOBBEOGHE /DGR RUEQ IBR%T
AAR—FTT, ThHOEERE, XRPIESHT
RBRTTERYELE,

(2) BAMBDOMEHIEME

EWEERDIE, EHLABOTROBEEERICE L
B RAERLEEFANC Ly =F ML, AT
FACIE, BEAOENZ, BEGE (ERF) 0Ha
BIZDENEEEOTHOBRIZE, BRETH (33
DJFEITIE, RHFOEEHEERRICEVWHEZIL S,
T DRMEHEOBEBEEEEOBEBIZ oW, BRT—4
BHELATWRWEYD, EBRERLBAEIYIZEiZL
DIEBERE LR, -6 CEBEEDOMBHEEL
R, 2k, BE-BETOEHN (P) LHEBEOTR ()
DR, BEEOERBEEDr L, kR THELE,

P =10 &, + 58000 ¢, (9)

7, BRIROHEX, BESHOE2FRER L Bk
B LEBBRRSE LR LHESA DY,

Jo =22P +0.3P? (10)

(3) MEMBLIUVRUILE L OHHYIEE
BEDMRURY 0Ly OB BRI EEA 8 A
THRZEEL, MERTA—FRXERTHWETAI=
v AEE (AS5052) RURV UL E L OMBMET —#
RESE, BTN BT RURBOLBIELE,

a_ﬁﬁ»s:u—aa>ﬁ%t§§ﬁ%aomﬁ

6.1 EAREIZIONT

B-10 1%, P1~P5 BT AHEY I =2V —a i
BLEBRBROEHEEERL TS, ZERERE, &
LDRERRTHOALEREZ &1 OHUAKESE,
CBERIZ 40 R RYBE LK R, KEOBRBMSL

F-4 KEOMEHEME

® E C¢-J Eh ’mEEE

(g/cm®) (MPa) (m/ssc)
PETN 1.77 3.35 x10* 8.30 x10°
Pb(Na)2 2.50 7.21 x10° 3.58 x10°

&5 JWL OREIBATOHEER

THMRRIAE- 0, A B Ri | Re | W
(MPa cn®/cm®) (MPa) (WPa)

PETN 1.01 x10* 6.20x10° |1.70x10* |4.40(1.2010.25
Pb(N3 )2 3.84 x10°  |6,53x10° |6.51x10° [6.401.50|0.20
F-6 EHZEDOMEYHEME

TRTE | A SRR | R OATIREIERE
(g/cm®) (MPa) (MPa)
BEEEL | 164 1.43% 10 1,75 x 104
®—7 &Y O E
T OE | MHERH | fruvk
(g/cn®) (NPa)
A5052 2.70 7.2x 10 0.3
£-8 KU LFLOMEMEE
g E CL N A K7yl
(a/cm®) (MPa)
HRUSLy| 1.45 X107 0.7 0.1

H 60 msec ¥ COBMTRLTNS, KLY, P1 ~P3
TRV, BEREaMITbL LRV ERGEEELTL
e, Vol ABRMIZEAMRELL (B1H), 0%,
EABERL, B2r—JEEZ2R L LELMLITHD
T35 (B2 DizxtL, P4, P5 iZHEAB 1 HOF
ERBHLNRY, BIFERIZOX ) RERERICL

BEEER, EMBICEILYIa— LTS EEDbN
B Efz, P1~P5 LI, ENOMIERRL LY Ia

L—hLTWEZLEABHLNRD,

6.2 UVDFHEBIZDOINT

W11, GIl~GITRBFAFEE I ab—a i
RLEBHEREOOTHERETRLTNS, ZZTHLER
MR, EMRELEEETRLTWS, BERE, kXK
OBRERE D 100 msec T TOBBTRLTWS,

Kby, AHMIZELTXGL~GTIZEWT, BT
ERERERELIVETREVLOO, 2R EEFIR,
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B-10 EAHEF O LB

BIZENISEREBIAEOCRROTHRICELZUBOR
FEMEPBELL Y IalL— LTV EEZ LN, AWK
HBOREEBRDLENTE,

B, ERIZBWTIER/AXOEBIZLY ERIZT—
FEHBTERPSLBREROEEOLL ERDITD
WTHTHDE, GBEUVGADEMEY I alb—a il
BTN, OFAPEHBEEZTRLTNWBRZ ¢ Bb,h3, =
DZEND, BEYVORLEEESRFW 2t TER 2
ELTWBZ ERbh3,

6.3 HAROERFBEKIZONT

B-12 4%, BES I a2v—va il X 3B PGSR
ORHBEEEX T LIEbLOTHS, RPOE EFBEAL
TLTWS, ZZTH, HIRE»LEBEVLEH4m £T
DHESRVBEA»LEEYEE S m £ TOROWHE
FRY TR LU, BRiX, KEOEBE, S 9 msec
EFTORETRLTWS, TEEICE, BDOBMEBERER D
RIBFIZR LTV B,

FFEBEE 1 msec TiE, BEAFNORW OIS 200
MPa L EIZE L TWBORb 5, 2msec TIXEXEH
280 MPa & 1 msec DHMEHETTHRELTEY, BED
EEPREVWILERDLNDE, TORBROKEL &
bz, BARBDIZEHE L CHEEDICREL, Ric)
DOREBIERL T EFBRENT VWS, 6 msec IBE
WBWTEABEEDICIZEL, TOLEORKENIX
SMPa BBEFTELTCWVWAZ L BRDOLENDB, N,
BREOKBBL LHIZEAPBEL, &b iITEEHH.LH
LIRS DD RHEBBITLTNWIETFNLMN B, T/
bbb, EBRTIIE LN oIS 1446 o B B
Z, BEVIaVv—YaritioERBEZ ;‘: NTE,

7. $EE

AFFE TR, BOEBERIZL VB PICER LLBE
VOEEISERBIIEFERLT, EVKROBRBE2HETD
BAETCHWAABUA O YR O LN ERER OE B
Iz H>WTHRE L, £/, DORBE - BETOEHE
EROTHAOEBREEE L -EEEDORME L T2 —
VarvBRIELMMEBEERMOHE L -EBEYOTN
ZHEL, FHEY IV —vary ORFARIZ OV TRE
275 L &bz, HRISEREIZOVWTEZ L=, K
RIZIVBONERBRLYELDBLEUTOL YIRS,
(1) &BWEEDLAWVWT, 40, 60, 100G D3 75— 2D
BLERAERIVELNEZREBOER, EARTCOT
HEEMBRE L CHBLERE, Bh—KT3ZL08
o, TOZ b, BEHXOEEY OEHEISE L,
AERELVHENTRERTHEIEEBEZLNDE L HIT,
AEZBROBEA T, FHLAOEYERTAEZRED
BERAERIRD LR,

2) BOBE-BETOEHLEHBOTHOMKLEE

LE-EEBEYOEEY Ial—Yail, ElEEDo
MEEBEZRAET izt y, +OFRAERHHZ L
DL e ol E61Z, HFIEHDHHEL LUF
DEBEMRBRBELZHALNTITHIENCE, '
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