=R IERTF .
FMEIR—HDAT oo

Muroran Institute of Technology Academic Resources Archive

7

AFRPE v RCHITR LU 7ZRCA T 7 % I\ 7= fEE ki
Z B9 B SR EEER

S5 jpn

HhRE: HAQV 7 ) —NIER

~FHB: 2012-07-19

*F—7— K (Ja):

F—7— K (En):

R E: =, 186, 8, 12, 7, 5LPA, BN, S
X—=ILT7 KL R:

Firi&:

http://hdl.handle.net/10258/1473




a> 7)) — F TEEAERERSCHRESSE, Vol.15, No. 2, 1993
-
X

[2158] AFRP Ow F s L7- RC RS 7 2 AL - 1EE#EE (RS
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1. Loz
RRETHEHBECRBINTOIEARILSOMERICIERICX > T L 3ERNEEMNE L3 HH
TERHPACLNTVS, Lo L2 o2 EEH & L TRV IR, BEHRICEE D L,
BE LT LFEMEIER LBEIARY b v 7~ — RS R VB EFE L v L SoRBEA S
BFohTw3, EEFR I Wbom EET~( | WREHER L R BVEA BN 2828
bEHEREHEDRRE LTV, ENERPENERYT> T2 OB OL TR 2T R-oTE
(11,[2] . ®hit, EEME LTHB, B & LT RC K, EE# & LT EPS ( Expanded Poly-Styrol ) #4
RV =EREEETH 5, REOMR, AEEHE IR0 & B L O, WESHEECEL, %
BORAEZTRT ¥ 2 ABEHAEA O A IC R o 7, FHCTEH RC BRUCBIL Tidisdsh & L cREsm A
WAHA L, EAE, ENEMUEEL AT S AFRP vy FRAL 3 HAOBEREICET 3R b
o2 TW3, EEEOERLY, ED RC EAVIHAICIK, BEHRICHL TRBREKH LAV S
HELFARETH Y | FICHRE L BHRIC I ERMERE BT TERAY S 5 & L 2L IR oTV B,
ATk, DHICHEG L LT AFRP vy FEHvi: RC AV 3B 0EMEN~DERADE
BELHED S LR EN L LT, ILHERRESHAARERR s RF+H 0XRRE (—YEH 336 SLR
HT) 2RAVSERERRE TRV, FRACHIHOIE-ERICOLVTORN 2T > o CHET 5, &K
SRR T I SLARMRIOZERBGETAK EIC, AFRP vy P RRSM 285 & 3 2154 RC %
RAvic=EEEMEtREL ., ER3MOEEIRAT S 0m »bHHEA T4 TERETA>TWVS,
L 1125

I

2. EBFE
2.1 KRBT
EWREEIIN— 1
KARTES5R1 7w
v 7 12m | JHRE

I1m . B¥ 10m [ —
THEANC 5 m x

4.25 m OFEOE*%

AT 2R EON

TTHd, &itit, BREGEOM, HRIBE L L OKFRE K, = 0.16 | $ERE K, = 0.0 #5AL .
T LI, EEHM L LT 90 cm Eo$ibE v, SESE o = 60 ° T 0.5 tf DERIC X > TFH 50 tf D
WRANPELTFR EICVERT 3BAIcH LtiihbhTwd, hp, LREEDO =V 2 ) — F OYiE I}

1 ERTRAZHBR TERERS X7 2T¥H, TH (ELE)
*2 ALIHEPAR BB L AFEFIER ., TH (E£8)

*3 ILHHEPARBHRR L ANABFER . T4 (ELH)

x4 ZFFRFE (B) BONPIRBTRITTR., T8 (E2R)

728.5

740.3

(a) IEMEEX (b) IR
M—-1 REEEORRE
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4 68 Hick i) 2 RS £—-1 EBy-—=x

Bt 350 kef/om’, BREERRE B — 2O | BHROX 2 7 OWEHEE | BE% 18 (m)

E=2.67x10%kgf/cm? K7 Y As-20 WA ¥ o v F K1928 20

VH v=021 TH b . B As-30 Wit E @ v F K1928 30

. 5 , D-30 R Dis 30
FOREBLTN S, P $90-10 PR EIOCm B 10

DMEBER 282 & L AR
ETHol0, MEHOE
EIHMSG 68 BHICH T3R8 ER*RAT st LAk, E

/8 : B50cmE, BF : EPSH50cm/E, 554 : 20cmEORCHR, HEE B3t

£—2 FEB OB

Bit7 oy 7 OFRERIC 520 cm x 520 cm OS[BS |__HREHA 1225 L
HERBL, SORRACERMOME (EB10em, | M ® | Tg." | spia
Bi& 175 cm ORE) HRA 0 m oWz PLEMETE | CHWIER 155 127
HBIERLYFIRoTOS, 2k, SRERMEOME [ Zammm 1.50 1.267
HBEE LT 90 om BOBEEEEH ¢ LRV, T | (on?) : '
10 m ¥ LEBEOERGFR->TOS, e | AT | (et L0 e
RGfT> BT —XO—KERT, Lk, 4%y — | BRED - 38
ZZRE— 1 FOEFHEHAVI LT3, 5|5k
19.2 5.7~T7.7
2.2 #HRCER (t])
o ) _ W
AEBRTIHIEHM RC X5 70#RG L LTEMR x10%kgf/cm? ) o0 -
AFRP vy FOREIC SEEMHEME ¢ 1-HE (As-) Wgﬁf“ 1.97 0.20
2tk BRBGEACLSE (D) 2 LKBELTY [rryoR o o

%, & RC fRoBR~HER VD 520 cm x 520 cm x
0cm THY, »&RY 3em B 1 % OBHBEE L LTV 3, BRI As-20, 30 DHE 1L K192S %
D-30 OBt D13 #FVLTHE Y ZhEN 10 om FRICERE L TV 3, BaRGoMEsETE— 2.1c
RTEBYTHB, av 7 ) — FIBIREL 210 kef/om® & LCEARI 2TV, HPICTITR, %
2T ok, EBRROMSIL 35 HTEDOBO Y 2 Y — MR 221 kgf/em®>TH - /-,

23 & - BKEH

APFRTIIEEEEH L L TENEN 50 cm FORbE X 18 EPS e VTV 3, SKED I B4R
HRA 1571 ¢/m’ | HERIE 2.528 | kK 2196 % . HSHB Uc = 4.80 OXH/IEBTH B, Wi
i 20 cm BICRBEAIC X > THIDED 2TV, BIiE0REICE#ILTWS, —4, EEHE LTHAVT
W3 EPS #id, BRIARMICK YRS W, 1725 25200 cm x 100 cm x 50 cm Db DTH 3, Yotk
B AMECHERE S 20 kg/m®, 5 % HEREEREOERRE S 1.1 kgf/em? | #T Y V1A 0.05 °H3, &
To. HEEB LR TRBIZEREEY 1% UTTH Y, 2ORO®EL 5 % EREERIC B 3EERED
#1/2°hH3,

24 FERB & LCAESE

AERIC B 3 EHE 1 EEHEEHRNHTE OO OBEIEE (4 ch) | B4 EHL CHLE
BB ICRE & W 3 BRIE ) & X RN 2R T 2 - HOEERRISS (31 ch ) B LURIAKHROR
#E (58 ch ) TH3, EEINFEREAOIEEF IZEY — CRCIVE BRI, DC ~ 3.5 kHz ©
YORMEMAL, EEOERFRACKBIL TV, HEERICH T, FEREE 32 mm | FE 100
kgf/em® T, JEERBEEEA S DC ~ 600 Hz OWRHEREH = — Fer 2 OTHELTV S, v—
Ferik, BTEROMIRIEAOREL /P& 35 70 IHE Okl & W AMBEE FiC 20 cm [BIRE
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As—20 (msec) D-30 (msec)
B2277 2777 200

ll”//lll/ //// V 4

0‘0 AL A RIS

-----

[} 0
0 50 100150200250300 (cm) 0 50 100150200250300 (cm)

As—30 (msec) $90-10 (msec)
200 W77 7777777722277 200
V48" 160 'IIIIIIIIIII/II 160
il /.
L IIIIIII]I
SR ~ '/, 120 77772777 120
r,r A ',v‘ ‘r‘v, ll”, 80 Ll LLLL
"'5"‘4"4' -""",",","//// 2.5kgf/cm 77777 10kgf/cm
IIIIIIIIIIIIIII IIIIIIIII/IIIII 0
0 50 100150200260300 | (cm) 0 50 100150200250300 (cm)

HM—2 EEHRICHDH
ICRBE N, B AP RBoREET A MICTER L E—ich 3 XS ERIhTVS,

3. XBRERLIUVER

3.1 GERIEHTHOLLR

M- 2 k&Y -2 OEEERIENOHHRRL TV S, Bk, BClRE ArRBE FAIC L Y BA
XY ILRH RO ERER | BATHENIC IR, BE AR EEGRIENEL L > TRELTVWS, ¥,
As-, D- {1:E# RC JHOK & & ¢ 520 cm [UHTH 3728, 260 cm LLEOHIE L EEHM EPS o & 543
BENTOIWIOINETHS, BED As-20,30 ZEA LD 180 cm B F Ti 2 kgf/em® BEDIZIT
BERDHERLTVEZ EAbAS, D30 DHAIIEALY 240cm BEFCITTHSEADHLTL.
As- LY IEFRAOHHBIZEELTOE LS5 THE, —7F S90-10 DRPA L, AR=BEEHHED
BELRRY | WHOBHEBEAE AL D 60 ~ 80 cm BEICEREINTE D . ZOSTRA b Bifah
REHRE CHERDTEICR>TVB Z tabr 3, EhhRBORKIEHIE 20 kgf/cm? BlLET, =&
REHED 10 fELLEOME L RoTV 3, ISHORBREMEREICEL T2, SHEEREDHEICIE As,
D- & bIZIX 75 msec BETHEDICK L, S90-10 DEAIC LB AAFRIBCHREBFIT 2 45 msec
DIEFEHRE DEWBY 5Tt L 7=, TN 5 kef/em® BE T CRAICBIEIEAL, A TBLAKES
TV, LEBHRHMERHE L 150 msec BETH 3,

3.2 BIEERFDLLE

B— 3 ICEAKRY — R ICBET 2 EEINEE ., B APRIICH T 3 EH0N, WL L FHBEIC
B3 B ILEB A HBEL T/RL TV 3, ()it As-20, 30 DH#E%, (b)Bit As-30, D-30 3 X ¥ $90-10
DHEERLTVS, (2) XY, As-20, 30 CREAEEMFEEHZNEN 73 G, 106 G T, As-30
As-20 DFJ 145 fEL RoTWVE, IOMKIBEEOWEEEH (1.22) LhAKFv, 2hICHEL TEE
AT L FRBEORAME R, FTENOEERL T35 T3, Shit, EEEFTir+—
B3V RERFEOR/MNC X > T, BE/EWMAE L WS SBT3 IREICE IS 3 b 0D,
EHRCIE & & UBH OWES # e L CRRRRVERIC & >, FREEOHEIRIAKICASIE AT
BILRRLTLIbDEEXbNS, (b) MY, As-30 & D-30 OFABAME I ETELOEERLT

\ B# RC BOFHRGEHEIOBOIC X 3BELBIRERTORVE EHtbd 3, REERE Lics

) 5Mﬁﬁﬁﬁ®?ﬁ%ﬁﬁ%t FIBRIC S90-10 DRFEIE, RAEMINEE * As-30, D-30 OFy 1/3 15
TH B, EEWRISSH 20 kgf/om’ BLEDERRLTE Y | B0 X 5o, SREEEMED 10 ££5
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LtofErhoTwdztdtbrs, i,

As-30

TR ETIRBEITE & ) . BEBOREER 1(2(2 Weight gy :fo) Weight Acceleration
P RIS ) 0 BB O BT NERERS "
6%y 60 ~ 70 msec EFBETHY, BE é 0 -
ERICHBEOE 1 KFWIrELONERE —60 —60
BACKE RBEEERTOSE b stbn s, (kel/ent) Tammived (kgf/cnt) Trammitted
RAGEEMHEL T, LAGEOBE : o
ICIE S90 -10 DIFE At As-30, D-30 DFS 0 NS 0 _.a’—-'\.--""-
I DETIERERRL, TRBEBOSE -2 : -12
CHEEBUOMERLTOS S epby ) Umg fge  (B) oy o G
B, BMICBIL THBIRT 34, $90-10 o P, N 30 Jég\
K 2RO L TBEORKICEES 0 Vi BM— 0 \..,pa
As-30,D-30 DIBS rARRETHEZ kix, 30 3
BEOEFIAAY— DRI OERD L, _‘;‘o) e _(;'o) Lo o sab
As-30, D-30 DAL $90-10 D 3 fEDRE 0 19N
BRENH DB - L R BHKLTL S, 30 \ 30 ‘\ ;
33 WRIBHOLE 60020 30 120 160 200 °"0 40 80 120 160 200
T THEENRN L RSN Fosfec) timeliec)

RFL TR LN 2 ZFER N DRERZLIC
DVTORR 2T 5, EEERNIIEE
HECHRIEEELRUAETHS, #o

t
T, ROBBLTEREN LB E, oy
2, (REITR GEERC N HHE TR 200
DL LTHIHICATT s boc e o

L. BFAI% AT 20 % 5 LI
FTHI LTV, M- 4 CIIEEGR
BT ¢ A=EERA BT % BiH & FHRIC L
THBLTRLTWS, (a) XY, Fik

HHRAEC BV 5 TR AEBOMEREE )
As-20, 30 B IFIFHE LV DA B, 200
BAMEICBIL Tk, EEERNICEL T 0

—-200

As-30 At As-20 X h#§J 100 tf BEEAE W
B, EEERAICEL TIRE-3 (a) s
EERICABEFERRAZEIZ L, 20 tf 2R
DELR>TWS, (b)EXb, As-30 ¢

M—3 RINEEBODHHE

As—30 ———- As—20
Weight Impact Force (:3, Transmitted Impact Force
= 200 A
0
—200
0 40 80 120 160 200 0 40 80 120 160 200
time(msec) time(msec)
(a)
— As-30 -—=- D-30 —-— §90-10
Weight Impact Force (:;2, Transmitted Impact Force
200 3
= §‘ 0 ) s
—200

0 40 80 120 160 200
time(msec)
(b)

M—4 EEER ! ISEERNORREL

0 40 80 120 160 200
time(msec)

D-30 REEFEHRNICBIL T, ML VITITZELOERL AoTWwE A, EEERDICE L CidE%s

PRI AE T T L v, ERANOBEKER

As-30 2t D-30 ICHA~RT 4t BE/PIVES5TH B,

HER) L EEERNORKEICOVTHEIT 3 L, As-30 DHAICIT AT 319 tf, 231 tf, D-30
DJBEICIE 334 tf, 276 tf THH, VFNIREHFRNIEEEFRN LD bPEhoTVE, —H,
$90-10 DHAICIE, FAEEER N A 112 tf T As-30, D-30 0L 1/3 BE©H 3 = b T EEIEE
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T 20 tim/m ® A-30 O D-30 x $§90-10

-0-0-0-0-0-0 L.40% Y 9 L 2 XX X g8e g
3 - v‘ :- ° ) [} ® )
g q4 73 Sf 95t :F ?
r r °
4 4 r
Omsec 25 msec 50msec 75 msec 100 msec
ol [] x
....... 2 [ 2 a XX X %0 Y
< - b x ® a X . X o " o0
b g s o o ;
4 @ d
« a
5 msec 30 msec 55msec 80 msec 110 msec
L ]
AAAAAAA . 2% e B e W wwY P W W W
! ° - 3 ‘l.l ﬁ.l.l [ aaa s s oo
4 e ¥ ® 8358 4 q
b [ ‘0 < L
4 s r r
< @ o L
10 msec 35 msec 60msec 85 msec 120 msec
® 'Y ®  x x x x l.!a.l .’..
| [ ® :; :n
: $ X . ®© 988 » »
L L b X
° L < g
< 4 4

15 msec 40 msec 65 msec 90 msec 140 msec
1_2..1___..._4 l._J_l @ . X X X x 8s ‘ WY W
: 5 . : " ' ‘ ¢ : 8 ] 9 L
L ® ' [ J L
T ® 4
< L 1 <

20 msec 45 msec 70msec 95 msec 160 msec

HM—-5 MFE—2v YHOERE(L

DHE LFEETH D, RAGEER NI 179 tfr o TEH D, As-30, D-30 DESD 65 ~ 75 % FBEDE

ERoTV 3, GEEHRNOLEBIOMGEIEREI LT~ 3 b, S90-10 DEBA A* 45 msec FE . As-30, D-30
DEFEH* 65 msec BETH Y | FIEIHEEID b 20 msec BEE O L 2tbH 5, —RIC, FREER
TSN 2 MBEEDOK & CEEEMOISERERIL , Mo BBk 2 E O B ERE A EB 0k
RMICEICBEICIE, REROEHER— FABRINI 2HKEL Y, BHESHENCGEVES
KR ENAPERRESE— F AT BHTHENCVERT 320N XL 23 DLt EX OIS, AR TOSIER
EAIRENE MBS TARRTIC X VBEH T2 & 70 msec BETH S, Sh& )., EEERNOEBEEE
FREfE]IL . As-30, D-30 DBAICIHETOINEREE LSBT 3 HHIC, S90-10 OB IHAT 3 BRIk
ATsdoriBIns,

R, RIZEDE ECORMMAEICBIT 28 LSER (2] X0, AFRP vy FE@8RG L LAV 3HAIK
X, AFRP vy FOEEMUREOREIC X 5T, AS- 1T D- ICHB L CHSFEHEEE2EL &
SIEHMHLHICR>TVE, LALESND, AERTRETALER M RC X5 7D v
Wicd | HEHORVIC X SR IBE ICEN T, HEIELOWEREREIC R o b D EEX LN,

3.4 BFE—X > FRHOLE

< TR, TRRAUCILRIEER O EFRGESE 2 AV L AfyE— 2 v O9ICET 3 eloRat
RS, BE&ROMPE— Ay ME, BEEETICL3BRAGEEOHANS 50 4 BETHE - L1E
ELT2MHAR) L RE L THRELTWS, B—5 KEEMEEOT S LAt B2 EA L LABS0&
FEBRZIIC 31 5 As-30, D-30, $90-10 DHA ORI FE— A v M3 HBELTRLTV S, BHHICIE,
B E— 2 v b HEERIICEA RO A ICRE L, TORMEIORB L & b Icx IC BT A - T
WSREBARENT VS, T, ILABEO THEIE, BFe— 2 Y FARICIZTITRTHY . €Tk
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BPLIREL RoTVBZ b2 3, As-30 ¢ D-30 DPSOHBRTAS b, $EEHEIA 45 msec
A & TIIAER L X 5 2D MEERERLTVW3, Z0%, D-30 A As-30 X D ET/E 2DH 4T
LT3 2, 85 msec ELBHICIHIY — Rt 3F/E— AV MREBE 2o TH Y, FHERMREOM T T
— A v ORI, M- 3 OB AR L FRHERVER, METTELVI Lrbrb, £k,
AHEEHRECE T 2P E— 2 ¥ M3, As-30 D5 D-30 X DETRKEREATOEAH, £
DIERIEFEBHERORKAED 1/2 LFEhoTw3, —F, S90-10 DHA I 40 ~ 45 msec FBHICHE
KIEEIC R >TWS, 2O, AROBE Ao L TMEHE L FBIC, As-30, D-30 k FEEOMEICH
2TW3, £DH, 60 ~ 65 msec BEKICHE— A v MRAEL & ) AWEBRRE~BT LTV, =
&Y, EREEEREBOMGEREIL, AROBHIFFEBRIC As-30 & D-30 DA A $90-10 DB LY
#J 20 msec BERVZ LR TE 3, EERRNOIEHREELL ., TORATRN B X 20X
BB R DICEMRAOREEEX 5 £, As-30, D-30 0P, TOEKERS (FH 250 tf )
5t 890-10 DF/E (179 tf ) D 14 FTHZDICH » 2 b oL F, HEOEACEHF E— 2 v b I EEE
THBHZ L LY, BIEHTHEL & X 5 I As-30,D-30 D& D 1 mr BRI Al 2 KR 3 HEc .
§90-10 DB/ KEL TEIHANHEAL TV B Z EERLTLB D EEZ NS,

PEXY | As, D- REEC L 2WRALYRLCERL, 2o, EEEFRNOFBEILETS - L
HTE B0, WIEROINEHMPE—A Y PR KBICERTE 32 L ALk ok, ZOEERESD
REEXTIAY—XOVEX DL S0 0 3 5%, BRI O0EX 5L VIEEE L3,

4. Fr®
T# RC FRIEORHSEE & L CHEBaE, BoRMUR %32 AFRP vy F2HL, £ -BEH LT

ENETNEED, LU EPS M ALEEEIEHHME (As) OEBE~OEHICET 2 FEELEH 2 =

EREME LT, HARBAMOER T AV KR, Tk ok, LRIT, B4 RC HREIA® 20 cm |

& - BEHMH 50 cm OFEWHE LR IER LCREL, BR3¢ 0OEELEASE 30m XV ETFx e

Tk ole, i, HALHBD 0 ICEH RC KIRO#HMS & LTRSS £ V-84 (D-) © 90 cm

FOBWE AV AHE (590-) ICOVTOERYFThoTVS, AERLVBONABELENT S L.

1) As, D- FOZEEWHEOBH S M EEWRIGCH A 2 kef/m® BEOHEAIHE RS, —F., S90-
DHBICREFRBIRE OEERDIHE R Y, 2ORKIER As-, D- D 10 &L L°d 3,

2) As,D- ORAREEEHRNHIEEERNLY b 20 ~ 30 % /HE L BB A, S90 OHPAILYIC 50 %
RKE{ 3,

3) As, D- OFBAIL, S90- ICHBL TSRS, HEBRMER L bR TOMY T — A v RIERT
BHENCHERT 5, BLTORKCEEICER L BB As-, D- OFEitAL:, BEEEA T i+ —
LOERB L S90- 0 3 (EEE, ABBAIOLEXD L VIEEEL LS,

BlEXY | AFRP vy F2#8E L 3 554 RC KAV 3 EEEHME L. BREGLAVIHS

EFEER, TACEBICERATRETH S - L KRS,

S0k
1) Rt - PEE - SBAE - ARR—  SEEENEoSENE T 2BNER, +REolET
BV Vol.38A, pp. 1577-1586, 1992.3.
2) Rt - HEHE - = E¥ - AFR—  MAKERAFRP oy FOHMLARC X5 7% v - AKUS
W EOWRTIRERE, 2> 7 ) —  T¥ERRSEHIESE, Voll4, No.2, pp.655-660, 1992.6.
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