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AR Lo ESEY, 7 a—T 7 L— Al L0 LA LEE
ZALTHY B, fTEORINLHBETSE, 7
—F 7T 0 R RICHEZE ST S Z Ik W T T
W5,
ARIEBRCTHW-EEEY, B TEIIRARHL L
LV, RERBEHB RN —ZELIELTOEE
10,000 kg ORBOHLOE L, EAE 1,250 mm, &S
950 mm CJEHA AR 1,000 mm, FS 300 mm DY
HRobDEHANDEZ EE LT

2. 2 HERAEE

B— 1 (a) 1T, M IEBR-ORE AT | T iR A
D kI RNHLREOTRTE, (b) BIZIEZ OB IR
[ZOWT, ZBEEME LIS A ML L TURL TN D.
ARERARD b R AHLOE ORI R, B LR
600 mm, _FEPNZEMNERR 4,152 mm, RIBERRE & 1,725
mm, EHEA MO 17 ey 7R 6,000mm Thb.
BT EEATIE DI3 ~ D22, BEAMBICIE DI3 2%
NEI 250 mm FFFETEAT L, 225D I1X 100mm &
2o TWD. 7235, Bl OMEILAT SD295A Th 5.
WHOTEEAIE, FEBROMEE E, 5,000 mm x 10,000 mm
OFFICOHFET DI L L, mOLBMNHELL D
T—=F 7 T 7B T, 900 mm DR S
N5 X TR Lz, ZIEiEEEL, Rk T
b HEZET R — E=1000k] ETAEHHRLE LI,
HAS/E 500 mm, RC FiE 200 mm, EPS #4/& 500 mm
LTS, B, IO OREEMIZHW DIV DD
MO 5 L ONER G /KR, 1,610 kg/m?,
138% ThH 5.
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D19
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(b) LRI

HERADRAR TR S &K CEHIKR



o0 FEfFHRAE

(a) T AR E R
X-—2

F—1120%, ERBIORT7r—AD—EE /R LT
W5, FBROXIR L LT BRI S EM TH D70
ZOEITIRY Mo 5. RIBRITIBWTIL, FEEM EER
EL TS —2ADE5, RC /7y —FhpgEo=a s
U— N OBEEITRECH DL LHERIESND. TDd,
RERAT 1 v 7 DR LFIFEX S 720, (6
W70 71T T i & 2 Wi S92 0 i,
M0 R LET B AT 72, 72771, BObREE 2o
WTCIEERRICT —F Ll E T“%% DIRL, FEH
THLETH) ZE THRVIELIC K DB ERT 5 2
&&L,EE%@%@KOwTi%ﬁﬂL?AT@U
A HZE L U, BUEfRATIZOWTIE, FEBR—A
ER—D 4 —AZONWTCHEmBLTWE., RO —
24 DOW, I H ITHIEE, —JEiEEREEOfA
WARLTEY, N, S BXO T XENCHEER
L, BREEM 3 X O = iRl 2k L TV 5.
% IEEIFH ORICEMSEOVE FEE (m) 2L Tn
5. Filo, RPITBRED b BT RE O MIEE
MO LT 27 ) — MEURD—dl AR E & Of
HTORLTWA.

2. 3 §AIAE

B— 2 (a) ITIFEAEHANE A,  (b) B, mé@
BISNEMEZ ENTIUR LTS, ARFEBRICE
é%i@ﬁ@,%ﬁ@@%ﬁﬁﬁ%ﬁbkmfﬁﬁ%
y“tﬂuiﬁf;ﬁ% (& 500 G, J&&JEEE DC ~5kHz)

(2 & D EGEEEE ), B— 2 (a) ISR E OIS
L—WARE (R 500 mm, JEJEIREK 1 kHz)
(2 L DWNZEENL, B — 2 (b) IR L& OEEIS IHIE
fr— R/l (ZERE 32mm, A& 9.8 MPa, &
JA¥E DC ~1kHz) | X DInEFE RIS THDH. N
22PN % FHIT B FEREfR L — AR, AR B
DOFIEE FITHANT THONIZBRRICRE L, FTEDNLE

3@400=1200

8(@200=1600
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1B R 1A

kT A

(b) EEBES N ETELER

FHAIGIE
£—1 ERBLUEHITr—X—
e HHE " WE | =)=k T
S8 || mw | ) s | we | s
(kg) (m) (MPa) | 7—2A
N-H5 5.0 34.1
N-H7.5 b 3,000 | Hi— 7.5 32.9 fii3
N-H10 10.0 27.8
S-H2.5 25
S-H5.0 | oy 5.0
SHI10 | 10.0 273
S-H20 10,000 | KL | 20.0 f
T-H10 10.0
T-H20 | =& 20.0 36.1
T-H30 30.0

DATEE L OBNE H T OZ % 2HA LTS, (5%

S ) A A 72 0 OIS S TEH 2 — R v
EI@%ﬁﬂﬂu,E-&@M&ﬂibﬁWi9K$

TR L, BMWREM ) DB IR SEZE SN DG
HEFHL TS, £72, Zhb0HIERIE, Y
TV T HEA N 01ms TT VXNV L a—F T
Gk aAT > TN D.

3. f@HTRE
3. 1 HERFETIL
K —3(21F, —EiEEEG A RE LA OB iR

WETNLZHE LTORLTWS. T ET S, EE
EMRAE S R TE 5 X 512 (a) RIZIE, &F0
fitrE7 L, (b) i, RC 7 —FHE&E Ot
w%%ﬁbf%bfwé

T OET bt G, ] (KPAARED 12k
L CiE b UE 10,000 mm FREELL_EoO#EFH & CHll
MAEEL, WHINCEL i, EBRICHBICGRE SR
TWAHEREHEREE TE2TT /ML LTV 5. HsEIc
LTIE, P DEmE 8m FREL EOERSZEE L
TW5. Fiz, FHTET UITHNT = A MERO 7=
REEMOMFMEE BB L 12 T ALE LTS, 5
JLORSER ST 57,261 TH Y, MEHEFIL 60,199 T



5.

FEFICE L TIL, BRI TR E A L,
4 RS Lic, 2L OEFRITITA T =IRoT
BAERZZEA L 0D, B ERS IO EPS 5
X 8 SR ZERA L, TOMOBEHRITIT 1 Sy E
HEHLTWS., a7 ) — b NOBEERIL, 7—FEG
BIZ 250 mm FEAZFAL LTWA. 72721, HiffS
ZHULET 5 3,000 mm OFFHIZBWTIE, ZOftio
XL L CTar 7 U— FOBENRE Y 2 RBET
HH0OEEZBNDZ END, HEIRTLOFEHMEDRE
FERRLID, ZOERRSE, HARID 12 Th
% 125mm FBREDO XV /NS RBERESEE LTS, 72
B, TXTOa 7 Y — MNERITIET RV —%
MOREES ZM L TW5. ks, BOEEM &~
FVETH, A LE bR VB LIRICIE, Bl #
it 5 Pl 2 EFR L TN D

fENTE TV OBEREAE, KRR J O & Ao
R Z 52 2R s LU, & SIS R o 2
AL X O ITERSER S ZER L TL TN D,
£, brVETEICEI L CIE, EEETEIC H BT
REERLTWD. 7o, BEDKEER ORI O HRIZ
BLTIE, FEBREBFEICHET 5720, BRELTARL
TWo., 27 U — NESR & B EERR ORI
DNTIE, FEBRICIHWCRHIBE - HEENIZE A ERA
LTWRNZ Enb, g a7 U — M ORICHIEE
ITRAEL TN DL L, EafEREEE LT 5.

FENTE TV OWEEERT, BRI HFIT DR
ELTEREL, AARKEAREEIZS LT 5.0% 2%
E LT

AEEAERRNTIE, FEPEDSHADFRRER (22 L 7 W s
SRthT DL &L, HEECHTEDUIEEL 5252
& CHIEAEZESE TS, £, RN I
FEEEZE D, T —FHEOEHNEFIREICED £
TD 300ms IOV TER LT,

3. 2 MHYMEETIL

F— 2120, TR E—E 2R LTV 5.
HAEDOYWEEIZOWTIE, R—V o 7 RSB SRR
EATVIRE L TN S.

R — 412X, fHTICHWTZEMERI OIS — O At
TINERLTND.

K — 4 (a) |21, Bl OREE R Z TS 5 72O D)t
N—OFTHEREZR LTS, ABFFECiH L 7= 5hb
ET VOIS —OT HEMRIL, B ORFFEREY L v,
WAD X S ITREND.
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R R - 57261
fEFRE : 60,199

2,050

15,011

@ SERIEEFL | ()

SR
\\\\\\\\\\
R
S
R,
N
AR
A S
At
N
TRy
o bt
it
iy TR
W .
i it

(b) 7—F &K E
M—3 f#HETIL
x—2 FEWIZAWV-YHEE—Z

Sk %E; LR AL RV
o (kg/m’) E (GPa) v
gLy — R 2,350 25.0 0.167
b 1,600 10.0%% 0.060
A5 7,850 206.0 0.300
EPS 20 0.0022 0.000
HIA () 2,000 0.68 0.450
JEHEHERTY) 2,000 1.40 0.400
JE b2 L 2,000 1.80 0.400
2L 2,100 3.10 0.400
PR 10,080 206.0 0.300
Koy U — FOBER X OMPEAREN TG Ml
R O IR AR
Osand — 50 8_\-2”“(1 (1)

ZIT, O [ FIETIMPa), € g 1 ZAFEOT BT
5. MEOBRMARIY E,=10GPa SEL TV
K—4 (b)(2iL, RC BT —FHE&ED a7 J— Mg
RIS —OFTHEREZ R LTS, a7
— FOISH—OFTHERIL, FEREANZE LT 0.15%
O BRI ERETREE TR D314 ) =78k L, §]
SEANEIG SIA3 5 | SRS |25 U 7= R TR RIS ) &t



L7220y A7 EEFRLCWD. AFFETIE, JEHE
R O DN ERMETRE £, & AR ORRIS T &
L7z, BIBRMIOSIBRME £ ICB L i, —EROE
M —E DT OENIHET LD LEL, E
FIAEFRENER DB THE LVWOT AT
NF—=TOUOFINNFET D L O (FlakdET L
XMoo , K27 U— MERITH L TRAE
DOFRBREZRETHZ & LZ. 22T, Wimhs
MEHER 250 mm, 125 mm OFARS[FEIRE & LT,

SCHR 8) & IARRICEEEEER R4 35mm LR E L, foso
=0.545MPa, f;,5=0.77MPa &F%E L7z,

E— 4 (c) 121, RC 7 —F AR D Bk 2
RIS —OFTHEREZ R LTS, ZZTH
A L7ET U, BRI OBUIRERH %558 LT=%)5
HYAMERET L CH D, ZZTE, H = Es/100&
RELTWAD. 7238, Es 38T OBMERETHS.

B— 4 (d)12i%, EPS MOERIZHWZIGEH—OF
HERE R LTS, S — O HBRIE, ERA07est
BEaRER L 015 DR A VY, 5% O A omi
PERRFUS /1% 0.11 MPa, 55% OV AEED)G % 0.22
MPa, 70 % OTAEEDIG 1% 038 MPa &% ZHAR
IPFRNZ L > TETMEL TV D, 7B, BRI
HATRFOFIELRECTH D 22 MPa 2 EFRE L TV
L. FEiz, SIEEMNEIA » A TEEFGS E U CHE
PERIEZ EFR L TV 5.

a7 U — b B X OEIEE ORERSAE von
Mises DFERGAFIZHED DL L, OFT AR
EBREL TR, Eio, WREHEEO =7 ) — b, K
iAW+, EHEFS K ORI XHMEA & L TIEL TV D,

4. FEERS L UHBFETRERORE

TR, FEBRER S BEATR R A T 5 2 b
T, St L7 BB FEOMTRS L 2 at L, €D
BEHPEIZOW TGS 2. 70, BEHIFERICEVES
NIAFT — 2 ZLIEZBE>TIT D .

4. 1 EHEHEENICLLHEE

R—5iciE, SEEEEE AR~ LT05. (@RI
REE T L 0gE, (b) BUCITEAEE T 2 -4
A, () BICIE =il is 4 AW o356 O FE S &
ENTFERZ O ORL TS, 7ok, EBRiEROEHE
BB )1, PRI I C A A R U ORL T 5.
Fiz, FRNTRE RO ESEEEE 1Y, L HR Ol
CORAESRE S G2 EFE L TR L TV 2.

K —5 (a) LV, &l T8 L OSAE OESEERE ) OF
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o
(MPa)
5 it |
MPa) | |/
& e e | g 15”“A' v
35
0.5( 25 i 7% =
; / ()
(%) y
3
10
.lf,('
5
(a) $B (bhyars—+r
o
(MPa) . &
s =7 I’ (MPa)
;__-‘ _,-': B )
J 0.70 0.55 0.05] 0
] i E
y Ls Ho.11 (%)

0.22

(d) EPS
H—4 #MEIEETIL

(c) #%5h

TR, BRI RN E 2R L, Ak
W% 6ms FREE CRAMMICFEL~VUIHEL WD, £
7o, RRIVEMEICERT 5 &, MiZEem /L —2 a0
LCWAIZHEEH 5T N-H7.5 & N-H10 & Ti, [A
DR ANEEZ R LTS, 2O &1L, s
WIEEOBENZF L, BHEREICBITL D2 %
R LT 5.

B—5 (b) LV, HbHEE 2 H 25612 5 &
PR ) D FERAE BBV CRIEIERICE B+ 5 &
ESSRE Db BT, EIEEZE L & IS &R
ZPEo TR L, 296 25 ~ 40ms FEEE CRRIGE
Mz, Z0O% 100ms FEET, FL-YLE TRET
2.

B—5 (c) LV, —JEfEEiEEE W 285512835
TSR ) D EBRRE BB WD QRIS B+ 5 &,
T-H10 O%5 2R &, BN ikfeRii s 30 ms 2
FEDIESENHOIROE 1 Lkl s 70 ~ 75ms
FREE D IERE AR OZF 2 Je N EAA D ST Atk
ZRLTWD. BHEOHIZE) X0, 519 HIZEME)
HHWEARICRELZLOTHY, H2WHITEICE
BN D[E 8 DAL 2/ LT, WIPED/NE W EPS
Ty 7 BICERE SIS RC RUCEZET HERIC
FELEbDLHEESINS.

—7J7, T-H10 OEEITE, B 1R &5 2 OR
MEAVEELL, &k U THERIR#2Y 120 ms FRE DR
R EZ 2 LTS, ZhuE, AJT=RX—03 %
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S-H2.5 (Ek=250k])

— EBER — BTRR

N-H5 (Ex= 150 k)

S-H5.0 (Ek=500K]) T-H10 (£r= 1,000 kI)

S-H10 (Fk=1.000k])

T-H20 (Ex = 2,000 kJ)

’g‘ 20 N-H7.5 (Fx=225kI) .
;- 10 L 4
B/ o MANAAAmmrr 0
b

| o-10 4

S|

N-H10 (Ee= 300 k)

S-H20 (Fk=2,000k])

T-H30 (#r = 3,000 kI)

8
k ! N °
0 0

- -4 5
-30 0 50 100 150 200 -50 0 50 100 150 200 3_ 50 0 30 100 150 200
B (ms) FFfE](ms) B (ms)
(a) RETTHEL (b) BBb 4B EH (¢) EEEREHEE

M—5 ZEEENKRY

NN E W=D, FHIEOERI~DEAEINNEL,
BB RC WOEZEER ) b/h&LRp Lt kb, &
JE EPS M OERIZ L - T B0/ —030%
NSNDHT-0 LHELRZSIND.

Fo, RRCEEICERT S L, B1LKABIZBNT
i, T-HI0 (ZH#R LT T-H20 3L T-H30 [3fEZe—
RAF =D 2 ~ 3 fHEITHIINT 2 DIk LT, HBRIG
ZAEIE 1.6 ~ 2.0 (FFREOHEIMIEE>TWAS. Lo
LA, B2WRICBWTIL, 29 ~ 42 LA
IZHIML TS, 61T, R F—OEIIIE
U, BN b A TR 2o TnND. 2D LT
AR =R ARG AR | THUE S QU D%
THRLF— T-HI0 O E,=1,000k] £Tax5ET5H
B/MERLE LTWD3, R LF—% T-H30 O
E;=3,000k] EHIMEH255101E, HEEDO RC ki~
DEAENKE L, 7D EPS MENHENZ L2k
T R — %IRRT E NS, iR & 72
FERENPBLIUREINDS D EEZBND.

TR T4 L O LARE T2 W55 0 FE5RE %
T2 L, WWEER 2 E T DS, AR
EEFHETHHADEDL HITBWTHEEE T4 L0
AR LT, T RLF— 10 FLLETH DI
030 DT SRR ) DR RISEED 12 FREELL
T e, POZ OGRS 20 2L ER <R
SNTWD. UL, RC BT —FHEEI % 1.4 H

WOLEEITRWTS, HoREERS IS ND Z
EERERL TN,

FEBRRE R & TRE R A LS 5 &, bR A
WA, TR R XSRS R oo & L < HE
LTEY, ZORKEIZONTH L<HRSTWAS.
72, CIEEEESG A O EAICIE, T-HI0 T,
BIEAERT FORKRICEESEER S BE I TV 5.
LNL728 5, T-H20, T-H30 OAIITEIERIT
—ET Db DD, FRHTHRE R OB TEARRERER LIRS R
ICHERT2ERERLS 2D, ERCEEIZBOTHEH
1THENE 2WH LV RERISEMERL TS, 2
D EiE, A-JEREERSE S REEE (ISHESh T
WD UL DT L — %52 T DAL, Al
fENT L TIL, EEED RC ~KELSBATHZ LI
£ 2% LWEES EPS MO RFTI 2 KR 2 K51 B
SHEHBTE RN EZRRL TV,

4. 2 HERRNEENIC& S5

B — 6213, HiffSE F OB ST mNZEEAEE 4,
FEERAER & HTHRER A T 2T TR LTV D. 7l
BULZNFETLEROERRE 2> TN D, (a) BITITHE
E T LSS, (b) RICITHREEM 2 AV 7-54,
(o) RIZIE = EfkEE s & AV 2356 2 5 & b
L TORLTWS.

K —6 (a) LV, &l T8 L OBAOEMHIBIERI,
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— EBERE —RER
%0 NﬂgﬁﬂWH) 30 . ISHW(&%%M 40 Imgmimwm
= 15 -----------? ----- S 20 f--—-- ,,,,,r,,,,,,,,,,,? fffffffffffffffff
ﬁ- -15 ' ' 20 ‘
1 _ . 111 =
= 30 | S-H20 (B Z,OOIOkJ) 20 IT ng (Ex 3,oool kI
ﬁ 15 ; I
0 - =
220 1 H -15 L . . =20 . i : =
5000 50 100 150 200 250 300 5500 0 50 100 150 200 250 300 =50 0 50 100 150 200 250 300
B (ms) BF i (ms) B (ms)
(a) BEHITEL (b) BRMEEH (c) ZBREEE

K—6 HERRZEELIKR

FEEOEILE LI RIS EAN Y, 8 ms FaEE I
RIENE AR LTt%, BEEIRENMRABIZAT L T\ 5.

F72, 5 ~ 10mm FREOEREENIREAEL TS,

ZiUZE, RC |7 —F G EE A lZE ST
¥, HAT A A DN PR X AU R S TR S ATz
ZLICkBA LD EHREIND.

B—6 (b) LV, BRI 2 3% & L 755 O
TEMEIRI, HEEEZ2)520ms FREENTBEL, B
LZ50ms ThRKL72D. TO%K, HEEHHIEENKE
WCBATT D, £72, S-H20 OBAITIIEREEN T4
LCHY, WEHBIECERE N DS T
L. ZOZ &L, BIRREM ARET D2 LR,
EEEOEA & L TRE R RLEF—ER LT
DT bbb, BIERELZRE KRt L
PREINTND.

B—6 (c) kv, —JEfkfiE 2 AV 28555 DL
FEPEIRIE, TERERIRAE R L TR Y, SEEEOMIZHE %
D 20 ~ 30ms FRERRE IS E3 D, 60
ms FRELBEICRRIGEHZ R L Tnd. $£72, T-HI10
DGAIIIFREENITFAE L TR0, T-H30 O
AT 10mm YA EOFRREEMARBAEL TND. 2D
ZEE, AT — TSI E R RV — B =1,000k]
(SRR U7z = SRR S 2 A LSS kL ¥ — E,
=3,000kJ DL EOEE) ZAEH ST 255120%, 7—
FREENBE L, FRREMPNETDHZ 2R L T
2.

TR T4 L OB LERE T2 AW 58550 FE58RE%
Wl d % L, RS & O D A S TR T
LOBAITHN, FE 3L —28 10 FLETHD
ZHhbbTEIar 7 U — hOEmAEESREAL
TWRWZ &, #%ibd 5 NEHIc AT 2B a7
U— hOOUEINS 72 END, ZJaiEEiE s
) |THLE STV D 3EOmEET R —TxF L

T bR EA RN R L X — IV ARE S A3l ©
XD LRI ND.

FENTAE S & SRR SR & i35 &, S-H5.0, T-H10
DEF GV RETOER & B XM R < ik L,
FEAERAIFTTHHEL TS, BETFEESDREN
S-H20 D& EIITEFTORERNEAET HH DD, Z0D
BEEE L < HHRIN TS, —J, T-H30 DA,
BRI CRIEROMERN R B D b DD, fEbT
FEFR DRI R AN I FERAE R D 173 FRELL
TOEZERLTWD. Ziud, HESEERIMFICEE
HRFHZB W T HIRARTZ K 91, KRR 2%
FEEY ICHE SR TWALLEOEE R L —%
ZT DAL, ABUEMENTCIY, EEEA RC i~K
ELEATDZEICLDE LWEIES EPS MOJET
HIZR REETE 2 RE B BB S, BT ERRRER &
[R5 DRI IMRTE SR L HEER S NS,

4. 3 NEERHMICKBHRET

®— 7%, THNLHN-H7.5, S-H20, T-H10, T-H30
DOEGENZ I 2 HAar SO OWiH 5 TR NFR DVERR T
N3 A RERSITR LTV D, 7o, IICIE#HT
EH%D 1=150ms £ TONMRZLETAEHRE 100 %
IZLTFRL TV,

K—7 (@) LY, N-H7.5 OEANE, #fiairEzo s
DPNCRE KA L, t=8ms P2 TRAMEIZEL,
PN E 10 mm FREERAEL TV D,

X—7 (b) kv, ZNM0% 30ms (2 EHEEHZ T
SAE. T A= IS LEGY, 50ms TRRNEMZHZ T
W5, ED%, ZIhE<7e0, 100ms 1 E TEE
DR LTV 5.

K—7 ()XY, T-HI0 DA, FEBRE R &
il A SR AT B SN S, B BRI T IAt
FZET DR IRSITN D, FRREEMITIRA L
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(b) S-H20 ® 60ms 70 ms 80 ms 90 ms 100 ms
.'l OQ. ..l ) ") o, .-. . )
1]
110 ms 120 ms 130 ms 140 ms 150 ms
(c) T-H10
60 ms 70 ms 80 ms 90 ms 100 ms
B ° © © [
(d) T-H30 TR o o g o og0 X ook 00§ oFF o o o
[+] ] SR«
60ms » o T0ms % o 80ims &o 90ms O %o 100ms
’%;o © 4o . @( Oy 0% e ¢ o 0000y o0C .
C O 3 c
m( 110ms 120 ms 130ms o 140 ms 150 ms
B—7 RNZEZEMS>HRER

TV,

B—7 () XY, T-H30 DOBAOIEER;RIL, Hifr
SOTPRZEN T t=60 ms FEELIRED BN IT~DZENL
DBEAL LTS, 20, JIBE TS CIEsh s
~OZENEREER LTS, =130 ms FaEkICITZEE
DIEFHE DA, BKT 10mm FEEDOFREENF
AL TWA.

FREHTHE SRS BN CT —TFHEIE IR OB T 5 26
L, ERREER AR E LA, A%
NPT E DZERNALND HOO, FEERHER OB
Z R BAHICHBL L TV D 2 E RN D. KI5

(CZERPNIEA UTZEN & LT, Wm0 BomFain
NEZHND.

Flo, ZERERE A RE LTS T TR R
FRE i 2R~ b oo, IEEHIThS». 2oz E
Nh, ZIBEEGEEZ VA EAITIE, RSB
BB E ST —THEERRTEET 5 Z 17
0, MEEERES R ET b DRSNS, F T,
“IERE A TR I STV D iEZE T
X —HHNTHIUE, AT FEE AWD 2
& CEEREEREE A O DA ORC BT —FAEIED
R Z R R HBLARETH H Z L B3 DT
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1 ASRYI >y U — b RES
N
/A |

— ERROII VY

!

.m“ - _.___._._._S._._._.___._._._._.I - {R“

(b) T-H30

M-8 UVUEIhZHEK

| |
. |
B/ | ]
1 i i ! )
. |
(a) N-H10
-7z,

INBEDOZE LY, BREROBTFEEZMND Z LT,
TR AR EE AT IRF L S 30 U 2 ZETHRIR 2 PLse i) RAF I P8
TEDL LML Lo

4. 4 VDUEINSFHERIC & S5

K—8 (a) kLU Rizix, ZZ4 N-HI10 &
T-H30 D523 5 FEBE D ko 3 VHT A NG
OUELRILE, B EFROE TRL TN,

K—8(a) LV, N-HI0 OBFAITIE, Szl
ELTHER 20m O7—FHNENSEY a7 ) —
N TEFTARIZHITE L DR O O OEIU AL L
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RESEARCH FOR EFFICIENCY AND UPGRADING OF THE ROAD DISASTER
PREVENTION STRUCTURES

Abstract : This study was conducted for the purpose of rationalizing and sophisticating design methods for
rock-fall countermeasures to prevent road disasters.

In the study for establishing a performance-based design method for road disaster prevention works,
shock experiments and analytic examinations were conducted for full-scale RC beams, to examine their
impact resistance behavior and the effect of differences in plumb weights. As a result, a design formula was
presented to contribute to the establishment of a performance-based impact-resistant design method, which
is applicable to various critical conditions.

In the study for developing a method for evaluating the ultimate bearing capacity of road disaster
prevention works, shock experiments and numerical analytic examinations were conducted for a small RC
arch model and a full-scale RC arch structure, to examine their impact resistance performance, as well as
the effect of a buffer system. As a result, the impact resistance behavior of arch structures was clarified,
and highly accurate examination by numerical analysis became possible. It was also confirmed that the
buffer system would function effectively for arch structures. In addition, a new type of structure was
introduced to reduce the construction costs and improve the constraints of construction of the RC retaining
wall by means of pile foundation, which was presented in the previous year. The impact resistance
performance of this structure, for which steel pipes in the concrete retaining wall were replaced by H-shaped
steel beams, was examined by experiment and analysis. As a result, it was found that the retaining wall

with the new type of structure had sufficient impact resistance performance.

Key words : road disaster prevention structure, falling-weight impact test, arch-type structure, rock-falling

defensive retaining wall with piles



