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HESHOFEOT THRENMOBBICKEREEE
RETHOELT, HBIOBRAKEIEEZ/-I35
RIKEEFERZDHEETHDENIEENH o /=,
EELSIE, REREHHE FRTE1RA17H)
FAEEBADRWRAICEX RN, BEEZ TR
A - BEREYORERRE R, 20 L2212
BEBERRES TRHEINERAKFEINEE N
818gal TH o T &13EH S U TEHIcH > T,
& Z AN, IKES BT U TR BB BES,
W< OnD RC BHIS RC HBEMIZTEC TS &
BEICR U000 b o7, BEfToEIEM8D
SHEMEBHZROI 7 — MEENS E LB
AIERBAERNS, 27U — MBICERSEMN
Z5E, AFv YT LIBINBIERVDUEINE
U3 EMNbnoTWa. £, KIEREKEICR
BLAEEWIU— MEREEREE B 10cm, &
& 40cm) T, BHEETREWERZRHN TS AR
RIGEWRS TEMBENELC S, ZoiER, &
BHIZE OMEPICERE L ZRNTEOER, K,
BEHICEDELD L, BRIZOHHTIIELS
HoNERETHS. ZOLD RERBEICELL

s, RC B RCHEICALU TS Z&IdE
EThol.

FOW%, FEMENRLERRENSE VOLLE
Bz, %< ORITH - EROARSEHHICITON
T3, INEOREREECHEREIC LT,
(5 OHBE T2 L FAMRS IR E D o F2hiK
FPHAMEESBREOERRTH >l S#mTT
ENTWBEAED i3, THE L =i o s
IZIRERNR ETEICE D EEZSNDHBEND D
2l EORMHLELI DB WD, wmEESITL
gma 70—~ (LT, RC) BEHoP THE
BIRBEEEZSNTVSDON, BWO RCHEDRC
BB 2TER - HRAEOEE P& AR

ERIUKERABERVVEN, RC HEEEYO

229

hMEDEE, RCEROETHE, ETH5.

BEMOZIRERES LE S K E/KEH
THRELEZ &0, MEREREE I 2L -V
DB BHBEIRATVS ¥, Zhii—D0EER
EEZENBEDHOD, KEHMEHWEANICLHHE
HIREER OME CIIRANEE R WENEFET S
EHERERTHA. HixE RC #iEWTIiX, RC EH
OHRMEN S EFichizo TABN S 2EKFED
VEINPIENOEMERE, HHH O 1 $hENELRE



2050

| 5200

X BHE) SRENBFATHD. ZOXDIRHE
W ETARANOERNBRHICL > TAEU R, L
LB 0 BN NEER D, (FHRURMIIEE
BRTERRD. Thabb, MEOHRIIK > THAE
THERIOAT TR, WERICEHZEHOE
LERITTHOAREEHEIND. TOBE, IR
B OBENC X O EMEENBE L TR ERINEE
MEUBHZEERS.)

BREIL, TOHAEZRIETIHETHD. EBRN
FiEEZBWDES, LICHREREZTIHESITII
RBAEOFE - MW HEB XUCEBAEEISHIICR
% 920 migesik, RC BICA U KELE D

VENZEBRHICHER TS I 2HNELT, HE

ZEE RFEBZBERELTWS 2. ZOHER, &
B LICEE S N7z /BB (EEfIcE & 500kg
OHBIBEAMMENTNS) 2 TFHEMSEEC -
F-EZLXE2HD0THS. AFELFEICIE, =E
OEEHICED 7 U — FRBREICIERS /M
EU, RICEEMEFICKS> TEEERAMNELS. L
8o T, INaT T — NRBEROSERVUEIN
ZHEEITHEMCBNTI, BETHERICERLES
EEBETHS. LUK, a>r)—NIE
WHEEZEUC S RIERE2TIICE, EBEBXUME
ROFKNSERBETHDEEZOND. T2, A
EMNER S > THEU B5RVVEINDCERBEES
BRI =DOHBRERETOHE, WELSHED
5 EEBEMICERT S BEEICHR ' 57201213
THENS EREICHENEERER I LEND
5. Z0EDITIE, ERORGRREBEH ZICHSE
Lizdhudzsd, ZhdbERETH 3.

F I TERETIE, BEOKFEHRWERRNE
BEAWEZYIa2L—Ya VEREZTO ZEEZRA
bDThHs. ZEREBOYME - EROFEZDH
HIZOWTIE, #3535, 2EZBROENIE, RC &

B-1 fERERRIRE OBE

230

FIC &£ U EMBES2BASBEVVEINICERL,
FHRATNCEDRIMNRICE > TINS DBEE
— RBHBETENEINERARD L, BLUED
FEDITHEBERANDEHEEHETLHIETHD. E
BRICAW= RC HHEHABRAIIER RC Mz ERET
FIUL L = RERTII 0D, Blsks & L
EEEAEBHOBERGEREITED T REE
B3 WICIRLE.

EKBROD/)NT A—F1Z, RC S Ol Mk,
BomE BEELOFERLUVERFEANE
ELL.

2. REROEE

(1) RER&E

H-1 12, ZBOBMEZRY. AEBIX, KEH
BITERMERE SN, HREE 150k OHHE
EEERAN 20m/s TRBARICEHESEIETEE
LTWwW5%, i, BER 10cm THZEE 150cm
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&~TiE (16%30x10cm) BIUEFH &Lz, Lizas
5T, RBAAEHR,DE X 50cm (=80 —
2x15cm) &720, HOMEZZ 10cm &3 Ul
B 5 oREBELRS.
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®-3 ABRAEEEK
BEHH p (%)
161 | 322
a9 ) — FMtEERE Ec | Nem? 2.45x106
BHRMEERY Es | N/em? 2.06x107
Y E R A | cm? 78.54
2E L cm 50.00
FhE k | Niem | 4.30x108 | 4.76x106

®-4 EATER (HE - ZALEE S BAIST)

I . #.N!7Y.
m | me BEH161% B 3.20%
(kgf) | (kg Vo (m/s; Vo (m/s)
1.0 1.5 2.0 1.0 1.5 2.0

50 50| 13.8] 20.6( 27.5| 14.5| 21.7| 28.9

50| 100| 15.9| 23.8| 31.8| 16.7) 25.1| 33.4

50| 150| 16.8| 25.3| 33.7| 17.7| 26.6| 35.4

50| 200| 17.4] 26.1| 34.8| 18.3| 275/ 36.6
100 50| 15.9| 23.8| 31.8| 16.7| 25.1| 33.4
100| 100| 19.5| 29.2| 38.9| 20.5| 30.7| 40.9
100| 150 21.3| 32.0| 426 224 33.6] 44.8
100| 200| 22.5| 33.7| 44.9| 23.6/ 35.4| 473
150 50| 16.8| 25.3| 33.7| 17.7| 26.6( 35.4
150| 100| 21.3| 32.0| 42.6| 22.4| 33.6| 44.8
150| 150| 23.8| 35.7| 47.7 25.1 387.6| 50.1
150/ 200| 25.5| 38.2] 50.9] 26.8] 40.2| 53.6
200 50| 17.4| 26.1| 34.8| 18.3| 275| 36.6
200| 100{ 225| 33.7| 44.9| 23.6| 354| 473
200 150 25.5| 38.2( 50.9/ 26.8| 40.2| 53.6
200 200| 27.5| 41.3| 55.0/ 28.9| 43.4| 579

Os i,

0c=Ps/Ac=P./(1-p)A
os =Pg/As=Ps/pA
TH5. EHRAHPIX, P=P.+PsTHBN5
P=Pc+Ps= 0c(1-p)A+ ogspA
=(A/L) {(1-p)Ec+pEs } A=k A
k= {(1-p)Ec+pEs} (A/L)

Z ek,
Th5.
RIZ, B OO ORBIETEER-3ITRT.
£R-413, BA M KEXDEMEE V, 288
EEDBRERNEBRBHDETH 5.
c) BEEQERDRT

HRFERHHAORTAER (HRELHIER) D
BEREH 100kg THHI EBIUVERELEEER
DFEE) SEREEE 10m/s BIAICIND BHBREH
HBHZELEZERLT, #HERE EBREEZED) O
BERIZKN 350kg INIZRBEDICLE. iz,
AIRO¥MES I 2L —2a VOBEND, HERK
DEREE) 300kg THRICKDERDEMHEE
A 15m/s BLEDHFEITIE, 2 DDEHADE DT
RBRAEEHICHET D) iIca>yU—hDRE
Wi B 27.6MPa (270kgflem?® % 8 2 2 E#E IS 77
(33.7MPa (330kgflem?) LI L) #SFEAET S Z &M
bholz. ZIT, HEEZILH>THREEOERS
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E-6 EHAICES XL UER
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i B A B REEE ;|
mEE 305A04| 5000G| B #R#M 60kHz
302402 500G 45kHz
r i M KD-2300-12CU| 50.8mm| F UG E 50k Hz|
<SE;TJ,T—:Z) PL-30-11-3L BRI 1200
UT&'TET:/ FLA-2-11-3L ERE 120Q

135kg, HMBRARLFOEEHEZE 200kg & Lk,
£-7 KRLULEZAERFRBROBRETIE, &Ha>
7 — NHEEEEAE @G 1.61%) OBHE
WERE (FHEE) IHFHRER S0mm OBFEIC
35.7MPa (350kgf/cm?) T, 25mm D& 13 36.9MPa
(362kgflem®THo/=. L7zdoT, BE m IIE
% BDENEE V, 2% 1.5~2.0m/s THIUL, EHER
B U BAREEND D LEEINS.

(4) &+

-6 2, SHRAIMERIUEEZRY. FHHEE
i, EREOMEE (G1) - EE (V) - HRED
UEA (S1,82), Wk ETOEEOMEE (G2,

G3) - Zofr (D1,D2), TEELZED VT A (SP1- SP6),

BEoa> s U—b0OdH (SCI - SC6) BLUG
BHOTH (SS1- SS6) TH5H. FENCHN-HEE
DEEBIUVUF DR - e R-5IRT. £,

BEDHERRTE DM = ERBICHERET 572012,

EFA®E (v ysy—EHE 1/20008) Z2fTo7.

(5) RERT—R

WHRELUERBEKIZ, BITORER4BETH
5. Fiz, A—#T0BEBRECHL T, BEEE
EREAERET O, &6 1T, ERI—AD—
BE2RT. RBRAEKL, &3 10K THS. FER
Ti, HRANCHTZ2EBEOUHAEMEEEL
T (3) b)DfiiZmiTEREEZEL T 0.5~1.5m/s

®£6 EBS—A0—K

TEEE | JLBY

HERAESA A% A¢
m/s cm

RC-C-4-50-1 8.32 60
RC-C-4-50-2 8.08 60
RC-C-4-50-3 4.98 40
RC-C-4-25-1 7.69 60
RC-C-4-25-2 5.06 40
RC-C-4-25-3 6.94 50
RC-C-8-50-1 8.78 60
RC-C-8-50-2 5.76 40
RC-C-8-4-50-1 8.50 60
RC-C-8-4-50-2 5.88 40

252580 KEHEEOEEZRTE L. BEBRED
L(2RIHE R 2= U THEBIEL s & UImEEI
WLUTIE s &94UL, EEOHBIIERRICH
LT 1 1 IEHiRg s, LizdioT, AERTR
FLURBADMALSAEE 0.5~ 1.5m/s DEI,
EZpED RC BHICBNTHHIHLSAEEELT 0.5
~15mls 25X 52 LITR5. FRHERICBWT,
BEEBOTLDOHBEEZ % 40~60cm O@IFE&
T, IEOEMEENZOND Z & 2/HR L.
TDEE, RBAICHT 2EREOEEEETK 5
~9m/s TH 5.

3. RBERBLUEER

(1) $EHa oV — bAREEGOENERERE
B-7 12, MHEEEEE (0 10em, &S 20cm, @k
5L 1.61%, #&EE 50mm, 25mm) D~Fik - 3%
TLERT. XER-8 TEEEEEBRAHEICHN
FRBREEOHMERLURBRAZRT. FHERE
Eil, BEERANERLIFIN, BRAWNERE
490kN (50tonf ), BAHEEE 4m/s THRANAEETH
5. BBk ERAERKECEEL, EAEMNST
CHEE —AZBEBHIES Z LIk D RBRIEKIC
BENERTENBTEINS. BRETHOHERK
DOEREREOFZ, BR-1 IRT. Bohi-&H8
BEOBWENERES, &F-7IRT.

(2) tEERDEMRS

"a) BEETAICKLSEGHGERKR

EF 4 TRE L LRBREDEZRREOBREDF
n5, HERADERERORREETA T V& —
ERWTOYH/OTIY > ML, BER-2, 31T,
HERICERBENEC EHREDD B 24 (RC-
C-8-50-1, RC-C-8-4-50-1) DFlZERT. BIERE=
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llb. Bl

D3

175

D3
4XD6|

200
200

25@7

4xD6)

T

sl 50 | s0 | 50 |25

12.15

(b) # ek : 25mm
T

(a) #HifERE : 50mm

E-7 RC ME#EEDOTE -

M-8 REBAEBRERDIVEBREORE

£R-7 RC HEftaEAOBE - BIRENRE

O HEE b AR
BERE | (1/sec) | maititc | wm0m | ovpa)
i 101108 50mm :35.7
1.61% 2omm 22
s - 50mm 27.2
25mm 28.1

FEHE OVEINZTNE U BREICDONTIE, O
VERREAS E T ARG SI3HBI TE RNk
HEBLE. IR LEEREEORRBREL,

PFABEEEOERENS 1/ 608 (% 17Tmsec) T
H5. WTNOERBREKICBWTD, 237EH (R
#%, 1/60 BiEiBE) TIRIEHERENMIVERL T
WHIREETHSD. LizdoT, MEMNSIIHERTE
g, Dia &H 1/60 UM CTHENREL T
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(a) # &% 50mm (b) %5 Fh [E10E 25mm
BEH-1 AEMMRBREO RC HEAFAEORNR
WHEREED D 5.
b) EREEEKR
K-9 12, 2RBARORKEGRINERT. 14

DRI T 2 A M OBEBEHIRTKIL, 4 5mN5
B2 2RO LTWS, BBEGRKT, i
Mo T35 HDIFHBENKFICRESNZI LI
£B. Fi, BEHICEENZAEI Y — B
R#EL TS (RC-C-8-50-1) DiF, BHENIZEKD
M nza ) — bERKICIKRITTLES 2
=D Thb.

1) RC-C-4-50-1 (#hgriitt 1.61%, FAHEE
50mm) : #EIZL (I EE 0.96m/s (EZ2E E 8.32m/s)
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EXPERIMENTAL STUDY ON RUPTURE MECHANISM OF CIRCULAR
RC COLUMN MEMBERS SUBJECTED TO AXIAL IMPULSIVE LOADS

Tomonori OHNO, Ryuichiro KITA and Kazunori FUIIKAKE

This study is to investigate the rupture mechanism of compressive rupture in circular reinforced concrete bridge
piers caused by the Hyogoken-Nanbu-Earthquake of 1995. Impact loading tests were done to examine the possibility
of producing compressive rupture in circular reinforced concrete specimens by axial impulsive force. Four types of
RC specimens with circular cross section were employed for tests. Axial impulsive load was input to a specimen by

means of the horizontal impact loading machine.
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