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i&aﬁ 2B — A VOBWICHWEERSRRN L L UWESEK

BHRa8 . ¥ s
' TH fiz:3 TFizbh Hizh 7509 | ox7 FoE/)-}
NIT 30 30 31 16 2 12 12
NU 10 10 15 10 11 11
L010] 10 10 15 10 4 40 40
AQ) 50 50 53 28 8 40 40
* Wi el T TONmm SIS
b) BIFESR .

EBBICEDITON/2BT — A VICHTEABINERELTR—R YT — - KFLEMH
%, 3V — MNEHEBOBRGE KFEMEGK PEMESOBEEE - KFEMERER
5.6.28 IC°7. B 5.628DN—2A YT —KFEMBERICHBEILHETRLTH 3.

R=ZA V7 —=-KFEMBRICENOTIE 56, FEF TREBBOBERI LI —HLTH
. 2Ll H NIT, U0 A #QQOBRIIZL—HLTO BN OBRENETEDEE -
T3,

arv7 Y- P REBOREE
Cl,C21IZBE L TIENIT & UU DR 33Ny
BEFEBICENTE—HLTH
BH5NU & AL () DHERIEINIT, UU
LDHEDIEEINTHS. 2.0f
ZWrmEE D EEE S1, 82, 83 1B [
LTRETOBRBEOERENEHER
KBTS —HLTHE. 4 & 1ok
SH BT HEBBEOKRI L '
C—=H LT3 U OBRIE

BB

& ABAQUS(NU)
O NIT

X UU

o A#(2)

SSDRRQ) ]
FEDCAESNTOS. S61cp ool o o g

TR 55, MHEE TIIEABBEDE
BRE—HLTWHWaBZThlEiL
Ul ORBEPETEDICEEZN
T35,

(a) R—Z V7 — - IKEZEHLBR
R5628 2/85—A ARTRER Bel)
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Dcl Dc2
12 , 12— ,
1.0f —— ABAQUS(NU) 8
----- NIT
---Uu
08} -—— Af(2) -
0.6} i
0.4f _ET
0.2} .
0.0 . 5/ 6
0 0 5 0 7
(b) 18MEEE D1 — 7K EZAIRER: (© HUERE D2 —/KZEAIREH%
Ds1 Ds2
12 et 12— .
10} —— ABAQUS(NU) s 1.0} —— ABAQUS(NU) .
----- NIT 1 ----= NIT
---Uuu ---Uuu
08} -—- Att(Q2) . 08F -—- AtL(Q) .
0.6} . 0.6] .
04} - 0.4} i
02} . 0.2} .
00— L 5168, 00— 516,
0 5 10 /% 0 5 10 "%

(@ 845 Ds1 — 7K TPEERIBER

5628

2[E5— X AR (6e<)
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(h) $BAEEE DsS — 7K TBAIEHR
B5628 2085 —A MRTHER (Be)
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) HRHSE Do —7KTEAIBERS:

Ds3 Ds4
R — 12— .
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[ - NIT
---Uuu
08} -—- A%Q) . 038 .
, 1
0.6} - 0.6 -
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0.0 5/6, 00 ' 5/ 6,
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(O 1RHERE Ds3 — /K PEAIBSR (@) 1R Dsd —7KFENIBER
Ds4 Ds6
1.2 ey - 1.2 .
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NIT
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9) BBKFELS L URBKERNDICH & T BERE
a) HEXEM, & LFREH. 185 — X /&R

ABBICL VB ONAKBELIUCRBAERIOIE SO 2B T 5. EERNICIEK
H(5.6.12) TERINSMAXNRE e AV THRETT 3.

— \2 — \2
e=Jll[§“:5“] +[H"_"H"J }xmo (%)
2 6 H,

ITo, : RERIKFEEA, H, : BREKFEMS, 6, : RRKFEMDFEME, H, : B
KFEMADEGETHS. CORTERINIHEMNBZE  FHVAEICLD, RREMLE
JURRBKFEMAOBMFOEODEAZERTAENTES.

#5612 IKRABEICL VB ONIRBKEEMERBKEMAEZNTHE 5.6.4 I
U T BROK R & BRKFE I TERIGALELS ZORG612)ICL D BRI NIHE
MBZ e NLINTNS. T/, HMNEZ e DHEEARETRNTOBERREE LD
TERS6IIISRLTVS. BEHIMETTRRONIREIT, ABAQUSINUIC & 5 HHT R 13
DOBBEDEREETRL > TWA. ABAQUSIZOWWTIR BT T LY —XITDONWTARL
BhH 0, FHMBBRFLTOATHEL. Z0HAEOEERE T ABAQUS(ND) DR %
B2 NIT, KU, UU D 3 DT HHBEET 5.

R5.6.12BXUFS6.1305, HUNBZBBERRIIIIDOTINTDY — X T0.8%
UTIRIE>TWAIERDMA. IHITHERD 0%V HAMBRE 0SBUT EE->THEI E
bbhrs. TOZENSABIMD LI HERBH, ¥ LFEEHELIT1IEBS A 45
BICDO0TIE, BINAEPENTY 7 Mo T B3IZR—0E B oh, BHEDORNHNY
FI—INRETEILEEZLSD.

BEMICEAR YV F - 2AOTHENY 7 POBHEEABRFTIEE, £56.121I5RX
NIEE I LR e X I~S5LUATHNE I N TH S S.

(5.6.12)

F 5612 HREKFEMLE XURRBKEMAICD EDLBEWRES

(a) HEABEH
N-1 N-2 N-3 N-4 N-5
8u/8y |Hu/Hy|\84/8, | Hu/Hy | 6u/8y |Hu/Hy | 648y |Hu/H, | 84/8, |H./H,
NIT 8.046 | 2.050| 7.411| 1.936| 6351 1780| 4.060| 1.807]| 7.389] 1.932
0.14% 0.26% 0.32% 0.16% 0.18%
KU 8.092 | 2.050 | 7.442] 1.932] 6.422] 1.775| 4092] 1.815| 7.420] 1.945
~0.54% 0.45% 0.57% 0.60% 0.41%
uU 7.954| 2.053| 7.333] 1923 6.340] 1.767] 4.025] 1.811| 7.365] 1.934
S ] 0.68% 0.65% 0.45% 0.58% 0.27%
Fi 8.031[ 2.051| 7.395] 1.930] 6.371] 1774 4.059] 181 7391 1.937
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(b) ¥ L FREH
L-1 L-2
Ou/0y |Hu/H, | 6u/6, | Hu/H,
5.489 2.017 5.639 2.025

NIT
0.14% 0.05%

KU 5509 2019| se83] 2.037
0.40% 0.68%

vU 5444 | 2.008| 5594 2.017
0.52% 0.66%

¥ | s480|  2.014] 5.639]  2.026

© 1BF—x1BH

F-1 F-2 F-3 F-4

6./8, |Hu/H, | 6./, |Ho/H, | 6./5, | H/H, | 6./5, | Hi/H,

NIT 6.509 | 2.490 | 6.537 | 2.510 | 6.556 | 2.663 | 6.611 | 2.691
0.30% 0.57% 0.11% 0.23%

KU 6427 | 2.485 | 6.500 | 2514 | 6.598 | 2.666 | 6.599 | 2.676
0.62% 0.15% 0.57% 0.49%

uU 6.509 | 2.495 | 6.426 | 2.524 | 6.482 | 2.662 | 6.667 | 2.701
0.33% 0.71% 0.69% 0.47%

¥ 6482 | 2.490 | 6.488 | 2.516 | 6.545 | 2.664 | 6.632 | 2.689

# 5.613 HNBZ e DHEESM

HURE e (D) $E FRBE
0.0~0.1 1 1 (3.0)
~0.2 6 7 (21.2)
~0.3 4 11 (33.3)
~0.4 3 14 (42.9)
~0.5 5 19 (57.6)
~0.6 7 26 (78.8)
~0.7 6 32 (97.0)
~0.8 1 33(100.0)
~0.9 0 33(100.0)
~1.0 0 33(100.0)

CEREED () ARBEICHTIHE (%)

b) 2[5 —X Vi ‘
HEBRBICEITAKFEMER—ZVT—2HAOTRERFE1TS. BEAHIIIKRKA
TG0 INITE D ERINBZMEMNRE e FHOTHRETT 5.

— \2 — 2 . .
e= l{(a,,_—a,,] +[V"__V"] }xl()() (%) (5.6.13)
2l &, Vi

TS, RAKFEED, v, REBOR—-ZX V7 —, 6,  REKFEEMDEEE, H, :

=129 —



KEBBEDOR—ZXV7—DFEHETHS. CORTEBINIBEHBE e FHVAHEICILD
KREMNEIUVRRERX—-AVT7T-DHADESDXEREZERTAENTES.

% 5.6.14 iT13 ABAQUS(NU), NIT, UU, AL DB oI REKFELEM L BRI —Z
VT —%F%5 6.6 ICRINITBRAKFEEMEBRERN-Z T —TRERTLLICELE LT
RO 6 INDICLDEBIN/AENBE e VEINTNE. CORVOHMNBRE e LB L
122 TODHERIZENT 0.5%LUTFTIKK>TWB I ERbME. ZOI D, SEAVE
2B —AVIEOVWT LM AFERIUBHT Y 7 POEILLSTREEIR—DOENE SN
EVZ, BHEEDBVRVFI—IIBRETERLEERS.

BHRHIEEAR VY F -7 AOTHETY 7 VOEHEM AR TS5, £56.14I1CTFRX
N EIC T LAAXTERZE ¢ M 3~5RUATHIUELIVTHAS.

# 5.6.14 REKFEMBLIURBHR-I T -ICbETHMNRE e

5u /6y Vll /V)’
ABAQUS 3.116 2.208
(NU) 0.37%
3.0 | 2.193
NIT
0.37%
oU 3107 | 2197
0.40%
3129 | 2.206
AR(2
#(2) 0.45%
Fig .14 | 2200

10) &

ERTIAT DR B2 A OBRRIATIC L 570, BERERECEIZERHEHOA
KoY, RRHEOHBLELIFABLEOHARLEIRRBICKELYBELEZE.
SOMBNBYLMICBEINTORNE, BULETY 7 FERAVLEE TH AR
HEB SN, BFOEFY 7 M TR, 295 LAEROTXTHEMICETEMICRE
ANBIERNL, EATAIRMECRESEENICHT 2+ URREERNERSO
3. ESBETICHT ZERINBVERETD, FRERITORSMIRERTE BRICT
BB EEEOB R F— s NBEINELEND B,

25 LRBADD 5.62 TRANBHORENEMELREEZ SN2 HERBRH, #L
FREH, 1BS—A v BHELCEEEERO—FIELT2EBS — A VEHMAREL
CHOICH LESOB ARG ST IS L BT Y T N RO TRBET) ORI %
ok, TOER, WFNOBEERICH LT HOEITFELRERIFY 7 Mok o T I111ZR—
DWEBLZENTE, BREEDOBVRYFT -/ ARETLBENTE:. O TREX
iRV FT— 2 %ANT, BIFY 7 FOBEBERFTEHE, BB nEximeEs
I~SELINTHNIE LN THSS.

— 130 —



5.6.3 SIBBEMOBNE VIR U
MBBHOMBRIEZTIO LT, REKEHADEERCHEREENBITNEREINS.
BN FED I DELTIHHERETNVERAVWSHEND S0, £OK, SBEEBEMO
EANETNVORRNEETHS. 201HIT, BOERLUBHEHFE TR O ME -ZM
BUSLELLS. ME-ZMFHE PRI RLEMERIVESNSD, #MHMOHF
DBELUFUHERERS FUTZ5MRAE UTEE 2 i@ 7 /b [Shen et al., 1993,
1995] ® 3phmmET IV (RS, 1998a] ZHVHMERETD) S T2 AIEICIE > TE T
3. ZOETIE, Ee ORI & AHBEHOBHNGE DR UBITICOWTEHATS.

(1) TRFBEH

T RSB ER, HEMECEHOPLEICERAT2HEAMMBEHOZETHS.
T, mAEENEE N THEAENRE LIBITORBREHEICERS.

a) 1B FE T2 o T A B
1) ERMHHERLEE

BITETINVE LTBRE L AMERTEBIN No.2 MK [ S5, 1996] Z AL
3. BIZK 5.6.29 ITRT LI —BMEMHBAD S & T, H LEWEBISKFERDE LFHED
ERTA&BTITOLNSE. JOMFAKOMEIZ, B 5.6290)IXxT L5, 7509, U
7 ED3EKDHMAMEETELDTHS. HEAKDOHETLEE 5.6.15 177,

I ER LAY 7 NRILE o /S5 4 ABAQUS (BIE 2 i€ 7V, 3 #imET IV,
BEITEILR], SHEAAD THD [BS, 1998] [#HES, 1998al. BirE T/ EL T,
HEELTHMBEONHRENS, 12 EFNVERANVS. Tk, SEOHBAADIDHIZ, RBEK
MFEET BREREELDOSE 4MAY  VER (S4R) THBILL, €O LOESZZEEAN

Voo

a )

(a) | (b) | @
B 5.6.29 FEWEMREM DM €TV
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$5.615 MIFEFL (3R No.2) DT

. h b t b, t, | a P y _
R : — - R R A
m | @ | @ | m | @|m| P 4 R F

SM490 3.403 0.882 | 0.009 [ 0.080 |0.006) 0.90 | 0.122 0.89 0.56 0.59 0.26

H) : h=FEHME X, b=WIE =HRIREFXOEZX, b.=H#HHIME t.=fEMEZ,
a=54775 L8R, PP-#ERAK (P=8h, P,=2WHEMHRREN), yi*=4EIHOH
H (REERERIOKDONZGZAEMML), Re=HEIHHOR A XNVOERERAAT A -5 (R
(3.3.2)), Re=HiHIR LG DOEER/ X5 A -5 (K (3.3.3)), BLUA =R FA-7 (K
(3.3.1)).

HiEWER (B310SH) 25, 4k, BREGHESAZONPREICONTIE, K]
WTEREB LA T2

FEAT ISR O o R R U, BHRE E=2.06x 101! N/m?, RIS oy =38.787x 108 N/m?,
BLURTY VHv=03Thb. T/, BE2HEAETNE LIV IHEETINDOET LN
S A= DOHMIBE MR (Shenet al.,, 1995] [HHES, 1998a) 2BE I hizl. ik,
SHFELAEBHBELAOES, < VT ) =THOESH - 0T »BE%EH 3. ABAQUS,
MARC EDRAY 7 bEAWIEREMBEN TR, TEEH-TFVOTATRELS, B
H-BOTHEREANTELIICH TS, #-T, HEEABRISB O TER
N-LEOTHEEICN-BOTAHNBETLILENHS. TEIEN (cg) ~LEVTH
(ee) LEIGH (o) —EUTH (e) LOMBRIIKRADELD TH 5. '

oc=0,(1+¢&;) (5.6.14)

e=In(l+¢&;) | (5.6.15)

B 5.6.30 i2i3, HEMK No.2 DR AR NICHWAMO—BRBICEIZEGHT-ED
TAHEROZER (VTFHEMN20%EBITHSOTABEAREEZYDE L) 2HHAR
HREEDIIRLTWAS. T, BE2HATTNVICLIZ—HRETOEIGH-EHOT
AHBED T oy PIKTWHE. RIS OLINE LI, BE2HMBAETTFNICEBGH -0
THEMMERE LB ERIZ, 10%D0THETRIZF-BLTNS. ZD%IL, #iED
BEIDZDORELAL STV AS.

B 5.6.31 ICEREBIND OB ONIIKERE —/KEEMBRERERT. MiNs, TR
Wb U 7otk LIRSS DKL, #HEshic H,

TR UIKEMEE L. BRWE 300 oz (Pamen [T ' T T ]

H, EBRREALS, i, B ORELEER LI b
DTH5 [MBEFENRNEAS, 1996].
RRLODIB LI, BRRMELLIUHEK f
MEE TOGKBICELTIZ, EHEMLA 200 _—'

Test
BWEELA, BE2HMEES VLU 3ME C | DT reiieear
EFLDONVTNOERERELB—HKLTL % 005 01 015 02 0.2

€

5. ZOHICENTIE, —BHUICERAZINT

e TSy — A
OB EHELA E R R E WAL, BT 2 R5630 RiEJ-RUTSHHE
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LEHEALAI BERE{LRI
N S S B B B I S B B S
1.5 - ........... fereeinens __‘ ................ b . i i i :
O . T R N~ 4
IR R Ny 7 ¥ ¥,
L T o
£ ' PASING
IS S A '
-1 _ ........ 4 v ,...;'........“,;...........;,...“..._
-1.5 - ..... ------ Test
S S S T N N | bl B |
8 6 4 2 0 2 4 6 8
3/8y
BIE 2dime TV
2 1 T T T T T T
1.5 _ ............................................ SRS P - 4
) I S S RN Y
0.5 Lo e o o T T e
g [ R g
-0.5 L. 2o y ’/ ._
L
-1 - S SR O OO SOSURUUUN. A, -
i
1.5 _.‘-1’ ......... , ______ Test
; : i ———FEM
2 L 1 ] I i
6 6 -4 2 0 2 4 6 8
4 8/dy 5/3y
B 5.6.31 KFEZEN—/KFEFREDBREMBRDLLE (No.2)
#5.6.16 FRITETFN (R4 KD-3) OFEx
) g b f b b ? P/P /¥ R 2
. 777
m | @ | @ | @ | @ | ’ '
SM490 3.303 0.738 | 0.012 | 0.090 | 0.009 | 0.500 0.136 3.05 0.458 0.30

HETFARSHEET NVICHENNEZWEIEBEELLTNEEZ oS, LML, BEL—-
TORERTHB L, EHBAERVIEE, E—7METIBITERENKRERICL
NRRKELUE-THED, BEELAEANBITERIE, E—-Js%oERICEHTIE, B
BOHNEZEB L TORNDBRFRROLEEIVNS  HENERBEL D EDICH TV 3.
i, BE2HEETN, SHEET/IVELL2HARICODI s TERERE I
LTWha.

0) LEtERLEE

BB ERMORTE 7 1IC, WHERBTRES N KD-3 (45, 1997) £
%.KD—313, Re =0.458 TH D, No.2 HHAKICHRUEHERTWHEN 518> TH 3.
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% 5.6.16 ICBRAKDHEITETT. Uk, WEIZR 5.6.29d)ITRT &5, 2 FDHERMEIH
2750 VETLTIIRIOWIESEMETH 5.

RAT I B O oA E B0, RS E=2. 06x 101 N/m%, BBRIE S0, =3. 639 x 108 N/m’,
BIURTY Viv=0.3 TH5. i, EHWLUEBHECRNOH LI, HERAHF No. 2
DFFERBEIC, <V FYTROEH-OTHERERNS.

EHELR BEHRE(LRI

AT

HMy
i
HMy

2 ! ! T

Y TR S A R _
: : e A
: P -
- =s.s8
7

HMy
H/Hy

5.6.32 JKFEEN —/KEWMEDOBEMBD LB (KD-3)

BRI ERBEREOEEINE 5.6.2 ICRENTWVAE. ZOr—RDHE, EHEL
AMEROICETERIE, ERERICHBELUTHESERICKE(A TS, Jhid, #
HEALAITIE, BRASERT 2L THEENKRES LD TOTAHEARRIEE
BN AHTH5. —F, BEELUNEANESRE, SHFELCAOHES LR, &
BRERENID/PILTFULTHS. Zhiz, BEEANIZ, BRREEOPLIBELT
WARRYTHRIELVTAEARAREFBTE AV CHDHEEZA/NMIFMIT L L ELB.
hoicLT, BE2HEETINVE SHMEETFTIVERAWIREITTIE, BWERORB/N®R
DRELUODTAHREABRENKBRINTOS-DBITICL 3 BEMBRIT, ERERICHKLT
FERZIIAKT, MELHEEICRC—HLTWHA.

— 134 —



b) /34 T E R
1) LKEMIBERTEHR

BIRETFTIVICEBRELAWRF TERI NI No.8 &AMk [F)IS, 1996] ZAN5.
# 5.6.17 ICHEAKOETLERT. COHAKOREN T A -7 R (K 3.3.8) IF 0.115

THEDECMETHS. £, BS6IBIHTETIVETRT.

FRAT I F U P bR SE S, PR A E=2.06 X 1011 N/m?, ARG FT 0y = 2.896 x 108 N/m’,
BEUORT Y VHv=03TH3. ik, EHECNEBHELCNOH S, B 5.634 17
TNAYZTROMYEN - HEOTAHEREANTVS (B S, 1997a][## 5, 1998al.

% 5.6.17 BIEFI ({34 No.8) DET

B | h (m) D (m) t (m) P/P, R; ;
S$S400 3.403 0.891 0.009 0.124 0.115 0.26
R BBENFA—-F (RB3.8))
P
WV
<> <>
O
(a) (®) @ L5
K 5633 31 THERBUBHOERTET IV
B 5635 ICEREBITMOEBON
W E-EHEEESERT. %5 oA
WAL EZHWI-BE, FIFEHEEIC
BT, WO NERERICHE~D
BOKEH-TVB. Fi, BE Bt
E@{tﬂﬂémb\f:%%li, %ﬁﬁii _ Bilinear
TRREREREBC—HLTWHAN, (TH and KH)
HAMITENTIE, ERELIHZD 5
e

BHICHTLS. ChicHLT, &
E2ghmETIN, 3HIEETIVIE,
EHICEFEBIChl > TERERE
BC—HLTVE.

\ Egt 5%
5.6.34 ARSI - MM 0T AHRK
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B Eh gL Al

8/8y

1

R e 2= 7 S . 05 1 e A _
. Eec | “’gmﬂi/
55 s § T I S LA ... S —
B 4 = QT CE
1.5_‘0 5 0 5 10 1.5_10 3 L L A
5/8y 5/8y

B5.635 KERM —KEFHEDBEMBRDHLE (No.8)

0) HEERTEE

BEAMEHEEMORITETIVICEMEEBTEBEINILKC-1E2ANS. TDOETIV
2, BB/ XA =% R 0.031 EDE /NS, ERMEIIKETS2HDTHS. £5.6.18
ARG DOFETERT.

AT IC RO B R, B RS E=2.06 x 1011 N/m?, AR IS f1oy = 2.691 x 108 N/m?,
BLURTY v Hv=03 ThH5s. ik, FHELUEBEHECMUOKZEIL, HHMAK No.8
DT ERBEIC, B 5634 IR N Y _TRHOMYEH-HYEOTHBEKRERANTHS
[E5, 1997a) (S, 1998al. '

B 5.6.36 ICKBREBIT DO OB ONFIKFEME -KFEMBEBEMBRERT. EHERRD
BER, OFABELBRREBARICEHLTCLUE D, BHENERMEE KIFIC LB > T 5.
BEEAAMCES O TRTENDLDEDICHT S, ol LT, BE2HEET NV
DBEGREBIChl-> THRERS—HLTW3. £/, sHIBETFTNVICBWTIREKXRRFE
HDHEMANEBDIREL LTS,

#5618 fEITETIL (MK KC—1) DT

h D t T
ek (m) (m) (m) PP R, A
$5400 3.303 0.580 0.020 0.09 0.031 0.37
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H/Hy

B EHRE/LAI

FHELA

H/Hy

5/38y
3fmEmE TV
2 T T T T T
: .. R
1.5 o L T ey

217, i f /W
17 T
AL LR 7

E 0 b S LS LS AL LIS AL 4
~
x
e e H2E s A A 5
_2 . Pl ol B et 9= - i 2
-15 -10 -5 0 5 0 -5 0 5 10
5/8y

3/6y

B 5.6.36 KA — kTR EDEEEEDLE (KC—1)

(2) FLFRFBBER
HIEi T, LIHMEERNPLOMICERT S HEXMUEH (TEEH) R EIH
COfiTId, LEBBEERRIMEO L TERYT 2 BEAMBUE

T2t
P
P M. <P e
/v\ 0= e P
<—> t
H b
H e
¢ 7y iﬁ
15* )

h HRBE Y E
vzl t |
. O

N\ - 5|

L, 4 W E

() T PIRRAT & ) OEAEFEFL  QWE
K 5.6.37 & LEHARNBHOENRETIV
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BlO(ELEEBH) oW TEHNAT S, MR ELI2BHOMEIZ, WREIGEEWES /1 7H
MThHsb. Fih, WHEEIT (1) ARKLELEME (2) @ARIELEBHET 5.
fefZl, WRBEEENEERIC DO TREANRIELTEDORAEDOAEEZLS.

a) BirET I

RO RIZ, BHMAISRORBN e DAIC—EREH ELBEMIRIBORDE LKES
%115, EWHOFLEARNBHTHS. BT, ROEUKEHNIELERHOFE
KN (AR) E2NIHEBEAET (AN) KEOWEWERTIEAEEL .. BRNRFTOEE,
R UESOERRB/NICOTRLBMAZE 5.637@)ICTT LD ICHLBERILEE— LA ¥
MeBEXHRAZIENTES. ML RS56370)IKTRT LI UEHEBRERIC 2RO
At %62 EERERMAEN TS KHGHE S THETH 5.

HRBRDELTHEOES BELMEOHKENS 1/2 ETFNVELKL. Ay ¥ a38IE,
THREMUEHOBRALRARIC, RIPEBREELLELICRET SIS, BEBIITS
YUBRbD 1.5 (F4bbla, CITa=F/4775LHR) FLRERDIDOL2EDRE
SETYLINEREAVRVOESR, BVEREAVTETIMLL (K 5.6.37 BRD.
VINWBRTHHULLBIDA v ¥ 220 TiE, BEMEEHOBE, SdhhmicZEL
NORUDIAT I LH (BX=8) 21208, ZOLD2514T7 75 LKA (B&=
2a) %06 42%, BMICEET 2 AMICHERAIMEDO/ SRIVE 628, REAIME I SEL
fo. A THIEBHOBE, BMAMIIR—I0S 0.5DDEREWN 154248, 20 LD 1.5D
ODRXN104E, HEASFMZI6AEELE. £, BOEZOSEHIZ, HEMEER
EXA FHHEBHOWTAS 20 & Lic. —F, ENERVELHTEOR SR UAHENFIAT
ENNAEHRETNE L. Kk, B56370)ICTT LI, BOH LML, ROERT
EFIMEL, BER—OMEEZRE L.

#5619 FLEHBIBENEEMNET VOET
R, A y/y¥ a b(m) t(m) b,(m) t,(n) h(m) e/h P/P,
0.46 0.35 3.0 0.5 1.344 0.020 0.113 0.020 7.559 0.2 0.15

H): a=BERREROMMNL=a/b (a=51T7 75 LHE, b=iIE), e/h={R.LP

#5620 ¥BLEHREEMEENTTILOMEER
a, (N/m?) E(N/m?) v a, (N/m?) E/E,, /&, MH
3.14%x10° 2.06x 10" 0.3 5.93x10° 30 7.0 SM490

BATICER Uiy 7 Mg, LE#ERIT o7 S5 A ABAQUS [1997] T, ZHICHIARAI &
LTOBE2HEETVNEARAETNTNS, T/, BEELTIR, AV 7 MoR#tsh
T4 % Timoshenko DI D ERAICE S IZVEX BIIOSH A HHADBERBAIERE VTS
Y JVEFE SR EH V.

b) BiTER

A ) wHAIFETE BT A
BT ONBEL > IEHETIVB3-e2 DHFITIE, RS.6.19ICFEDHTHB. i,
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FHITR 5620 ISRANTNS. BEHSTA—F REEDEHRL, BIBTANSH
THBEDTIITIIEKT 5. |

B 5.6.38 1o, L DB SN B-e2 EFLOBEME (E8) 277, HBEDOL®
COEFMCHIET S TRABMOMITEE (BE) 70y FSATWE., JOT, Kl
LBARZ LS, TRIRTAL U7 B LIS E DK LR (TREBH OB 18,/65, #LHAN
DBEILS./5,), HMIZMRTTE , TR LIk FEHME (THRENOEE L H,/H, ¥
LEMOBEE B0 & L. H &5,

TRBHICHT 3 bOTHY, TOKDHR 2| :m: | Revae
XHk (&5, 1997a] BB hi. 55, =20 AET
WEEEMRBONEE, ThERAUER = | T

ELTWH3S ' N 7777

5638 10T, ¥LEBHOROLROD §4_
RENER TRRMOERIH~ETL, & |
AMEICELLEZXDEMBIRESH-TH

-10

5. —FH, RMAETHERLR LA, &
BLiz/NE ot HIC, WEOEICERT
EROMOET ERAMO LR IZRABET
H5BIEhbhb

K 5.6.38 ¥ LiEMBismEEhE
RO REEE (mR)

O) /XA FHFEER

S FPEEBEICOWTIE, BRRVELHEELENEVELHERThENZ I
BOBRERNS. HIFEFIL P-e2 (FR) & P8-e2-o (HES) DHETIX, # 5.6.211C
TEDTHS. Fio, MHERIZRS.6.2ICTRINATNS

B 5.6.39 I, MATLDESNIEALDELURIE TN Ps-e2 OEEMS (EH) 2T
+. BRWEBHOBRS AR, HBORDIOEFVCHIET S TGO B SR
(W) Py hENTVLE. AEISAD B, FLEREIZ, ROMOFMED
TRAEME LB L TIS HoTW 3. OB, BENEEHOBEEARETSS.

—%, IR DE LRATE TV P8-e2-0 ORISR (£%) £/ 5640 07T, THA
O BEMRICH~, FLEEHOBEEEFERNEVETLTNS. Jhid, AR
e (MIFOBBOH) EB-T, EICHERTEKEREL IR0 D OREHEHL
TWBNSTHS.

#5621 WLE A THEEBHETIVOET

R, A D(m) t(m) h(m) e/h P/P,
0.075 0.35 0.891 0.0112 4.391 0.2 0.15
% 5.6.22 WL A THEBRETTILOMEEL
o, (N/m?) E(N/m?) v a, (N/m?) E/E,, £./¢, iR
235x10° 206 x 10" 0.3 426 X 10° 40 10.0 $S400
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------- T-shaped ' R,=0.075 L-shaped I'r=0.075
2 L-shaped 2=0.30 r T-shaped 2=0.30
«"‘-—‘r;) )
f 1 L 23 ’:7:;"-‘_751-. - e, T
~ | R DS Ry g
= LA :”, /I 7 N S b PX 4 ! ;' S
;. 0 s . :: [} - 5 / r’ 47’?:
E,, . 1,:_-’},‘ 3 } :/ / s | / ;’é‘/ A
m SEQ 7] O 2 ]
) L . 2 - =
R ] : . || P8-e2 R ] M , | [pPs-ez-0
-10 -5 0 5 10 -10 -5 0 5 10
8c/5y, B4/5y 8c/Bys BelS,
M 5.639 #LERR S, FH@E B 5.6.40 WL ESBL S ¥
Bl REFHE (mA) WO BB (FH)
NxED

BE/NNT XA =7 PRELNNT A —FRRECOHAMEAMABBHOKE, 4 DOHK
BlEFMIZ, KEME - KEEMBEMGOURBRETFEEETTNTES. KL,
BRT A NF—E2FMLELSETEEX, SHECAUPCBBELAUERN/CEDEL
BITICL P BEHBROBRNERICHEBE L TR, HEBHLE2E(FMTI0T, EES
HHOBENDD. EAMEMRAREHICHEROBRUETNVEERTS L&, BEMBRED
L&D, ZOBBBICHODUDESLBONTFRHINS. — IS, FHERRETFIVIL,
FHEHERBICKRESTFUL, BEEMAAIELE, EBHE2RRI/NSICTFHTE. i
L, BE2HEETNE SHIET VG, HAMELI TRECERKEICHERICRD
BETHE-ZMBREH®EERES. Lid-T, BANELCERAMEE TOMBEY
DHDELUHBUBITERER S EBT 5201, ML THHckRitEL Ik
BB AERVWAZIENFHETHS. TOBWRT, BAEOH, BE2HEETVE SHEE
FIVERNEZERBBYITHIEELIONS.
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5.6.4 BRBEHNOBLEICERNT
Q) TEHER
a) BIFEFT IV

T BB OB ETIVIL, EK%%E&B&Aﬁ%m U7c RER AR [BRA + KB SRR,
1997b][B A B RER B2, 1998]%81“‘6»7(’7—)117 y FLIcbDT, ZDOHITIL, £5.6.23
WKRTEBDTHSB.

#5623 TEBHOBITETI

EEFERE

. NA THmEH
o ® % & No.12 No.13 No.19 No.13 No.S2
7577 g B (m) - - - 3.496 2.672
917" 1§ Dw (m) - - - 2.248 1.696
HZE D (m) 3.162 3.162 3.151 - =
EX ¢t (m) 0.0377 0.0380 | 0.0488 | 0.0480 0.0480
HWREIMIE b, (m) s - - 0.272 0.272
WHIMRE t« (m) ~ - - 0.0480 0.0480
7379477\ VL nr — . — 3 3
Y17 47N 3V ne - — - 2 92
EEH RO 7 T v UK tr (m) - - — | 0.0510 0.0520
EEHEO 7 T v O WE t.(m) = - — | 0.0610 0.0650
HEAKRZXT A (m) 14.400 14.400 | 14.400 14.776 11.104 |
5747770 la (m) - - - 3.448 1.312
737N INDTIN T @ - - - 1.0 0.5
7777 WG N 75-) Rr - - - 0.491 0.355 |
REHNGA—-F R, 0.117 0.116 0.081 - -
BMREN -9 A 0.338 0.336 0.318 0.376 - 0.362
mEHAT P (X1, N) 1.45 1.45 2.70 2.20 2.28
s h e P/P, 0.111 0.111 0.181 0.113 0.153
HHE SS400 SS400 SS400 SS400 SS400
BERIEH oy (X 10°%, N/m2) .3.48 3.46 3.09 3.09 3.00
YU BEE (X0, N/m?2) 2.06 2.06 2.18
ESP2 A : 0.3 0.3 0.281
HE M (x10°%kg) 1.48 1.49 2.75 2.28 2.34
B RIKSERTE H, (x10°% N) 6.27 6.31 6.60 9.35 6.60
BRKFEZENS 6, (m) 0.0711 0.0717 | 0.0580| 0.0888 0.0603
BERAM T (s) 0.81 0.81 0.98 0.93 0.914
BEEH (h) 0.05 (HEHABDOKURE)
' HKB| 1.5XHKB|  JMA| 15X JR:
AT R (T-R) R a9  HESL TR
EB | BRRICEENM | Smaxl /6, 2.47 4.69 3.39 4.93 9.02
MR | BREEMSOR /6, -0.824 -3.10 -0.851 -2.80 3.11
F): DA THEHOBEERD D BAOFRLHOoPFOLETOTETHS.
2) No.S2 (3 S2-35-35-H J RT-2 Bﬁ%f‘%%.

b) BiTHiE

B ICAOWRFRELT, ORTHEFVEAVS L BHERZET) (SDOF), @7 7
A /3—% 5 )V (Fiber model), ®@M—-0MEEZH 5 57T/ (M—® model), B LUTDIR -

v 2 JVEFIV (Plate * Shell model), D 4 BEHNRH L. =1L, FEO~QIIRHH, F
HEOQRFEEOLDOTHS. CHODENTFHEOHMIZ, HRIEZETLDHDTHB. BIFIC
BMUESBBEEETNIELICEEDEE, 5624 ITFRTEEDVTHS.
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#5.624 Wi U84

BITET IO NA THERER 5 7 W AR B
R No.12 No.13 No.19 No.13 No.S2
SDOF NU,UU,B#, [NU,UU,B#t NU,UU,B #t, NU,UU,B# |[NU,UU,B#t
D#,E#. D # E #

. NU,NIT,UU, |NIT,UU,A #t NU,NIT,UU, NIT,UU,A# |NIT,UU,A &t
Fiber model Ad A
M-® model KU,C #t KU,C # KU,C # KU,C tt KU,C %t
Plate -+ Shell |B#t B # B #t OCU,B # OCU,B #t
model

1) SDOF EFIVIC & BB

SDOF €7 /)¢, X - ERTETFTIVELLI 1 BEHERETNDI ETHSE. ZDL
SIWHEWNTI, EXNETVNBEELLS. BExhiEid, BHESOKESD () -k
LA (5) ODBEMRELTEINS. BEDEZ A, BHERRE IUHHEDE LRER
DHBICESOTHRERINACLEELRELHETNELT 2 X34 =-2EF)V (22T,
2paramodel &E¥R§3) EFA—DVA T I XEFIV (2T, Dmodel EHT5) M
58K5, 19961 [&H— 5, 1998][Liu et al., 1999]. T O#HMIZ, AR 42BHINL
W, —F, H-SHBI N4 V=7 HOBK, BEEMCBHEANEZAOHELETN
EFIVbICHLLU TN AS.

SDOF €T NI XA MBITDO#HEZBH A 5.6.25 IZ/-9.NU DENTIZ, 2para model F i3
D model DEFTHETFTIVERNTNS. U7 EDOBBTIT - 72BIFI3, BEBTE/ALNN1Y) =
TRHOEXTHARUEEFEALTHSE. ChoO@ENTIE, 6 BERXRWRBER(BRE L AH
R, 199Tb]1DFHEICHE - T, StELOBMMKRAE (110, 1.15,) &L, 2RAFRIZHRRE
ERAMEREZEHBRTERIIELLI->TEELTWVWS., BRATMEEIIDNTIHE, B#Ho 1
F—RAEBROTERMBEORRKME L, L TORDOEM,ZRHVTWS. FIZE, 314 FH
M5 No. 12 OB 4, H,.=1.45H, 5,=2.26, L LT\5%. B OEITTIE Hu &£ 6,108
4%, RASIDOHEERD SKDONLRAFMELZOROEMEAVLEN O ITOOATL
5.

o) Fiber EFIIC L BRIT

CDETIMTLBEIIR, EH-0FBHHESSHA—T) EFAVIRDBERETNICE
S>TITHLH TS, HER, BYVOEHICEPIELTHS. IEH-0FTABRKRIZ, NU D
17 —ZRZBRNVTNAY=ZFTRELTWS, BLAIIBEE/TH S, NU(2SM)&L\7‘T
— i3, BRANICEIE 2 g € 7V [Shen et al., 1995]
TBALILLDTHS. ERIWFRIIAR4E2BBBINI0N,
AT, KL, MESEIAENEICHTSbD0THS.

FIBTRG%EF 5.6.26

N M—QETIVIZE B BT

M-0ETINTE, MAAFHELTOMIFE—A LV M-HEBEREZARALALRBVER
ZRAOCTETMMEINTNS., #-T, M- oBEORENEE LN -TLB. KU & C
HOBMIKFEOHMIIMBRAIICEINTLABY, JIT, 2OHELF 56271577, #
AR, M-oBfiE MANEHOMBRI~=27/)V] [EXRBRERHES, 19984
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#->T H-sBFHhoMmAEL, B 5641 KT LI BB ZTETLVEZHFALT

3.

1 REIEEE, #EEEE (1.10,

1.10,) FTELTWS. BRIBKFEMH Hp EZD

BEDEMS L, /N1 THEBHM TR ERMBIERE L AR, 1997b], HEMmEMT
wESOMIFE—2A VN M,
i Hy - hELTEHLE. 20&20iiihiRo, 3 THMBHOMEBERG <=2 7/V] [

FREAXFBEHEM/NDERR, 19960 5HEL TN S.

# 5.6.25 SDOF EFNIC L BB DOEMH

RV 7 b wrhETIV AL I [ 28 53 Z D il
NU Y IFN D model* - 0.01 HREMORESE, BHH
(D model) TORAMEROESR
NU Ay TFN 2para model* - 0.01 BRETHEHIKITEN
(2para model) T3,
UuU FYUFI WA Y =T B EHREAL 0.01 EAMEATCOMEL
(KH-B) ‘ Zhiz 6 HHRAWED
HRAER. ‘
' BNENBEREER.
B #t B ek (8 NAY =T BEIREAL 0.01 BRAMELATOME L
(KH-B) Mot ‘ Eiix 6 HEXRAWED
(6 Z{RHFE) |[LTWB1H HREMEH.
HERET MNENERAEBER.
B #t WE -8R NAY =T BEEL 0.01 BRAMELATOWE &
(KH-B) BLdD) BB ARRAEME
(B RERH) .
BNEMEREEE.
D #t B B % NAY =T BEHREAL 0.001 BRKHMESTOMESE
(KH-B) Y 7 b Ehriz 6 HERWED
' (DYNAS) HREMA.
MNEMEREBH.
E # , DYNA2E NAY =7 BEE/L 0.002 RAMELATOMEL
(KH-B) Eid 6 HXRWRD
HRAEER. ‘
WNEMEREER.

*BEERE PNV VT THS. Lrl, BHOHEGIILISZLHILORBNERTES.

#5626 77 AN—FTFIICLBBHDOEMH

AV I MI{SSHh—-T Wit |BEZoH| ME BTAMEE | FR| FH
Al Boay| 24 % i H5
NU ABAQUS 2 SM 10 17 b % 0 |0.001s
(28M) 1 (HHEDH)
NU ABAQUS NAYy =7 BE |10 17 Hb #H D |0.001s
(KH-B) (T efe% . | @k |1 ' (HHEDH)
NIT A Y 2+ | Ep=1/100) 20 737911 wL H D|0.01s
(KH-B) 1 9177110
HA WL
NIT Y OFN 20 7579711 HY H 0|0.01s
(KH-B) 1 9177110
BAWH Y
UU U IFI 12 757971 L » D |0.01s
(KH-B) 1 ¥:7°:10
At FVTFN I NF)Y =T 14 73v97 12 »Y »H bH]0.0ls
(KH-B) (¥ & i 1 9177:10 (HEHEDH) :
EBD SS H
— 78R ERX
NOHEE)
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#5627 M—oETFTMIZLBBITOSLHE

KU C#t
#FHY 7 b TDAPIII TDAPIII
EhEH H-HBRIMSKRDINAY = | H-ERDI SR/ =
7E M—0B®% (2L, ZKR | 78 M—ol%
Bitkiz cHHo 23 BELELTL
3)
AL Al BEEA BEHEAC
a2 ER 8 (&), 1 (i H) 11 (), 2 (39)
WML - BIREMNER W/NEDLE R WNEME R
TAMEROR & ZE (BEWEY x VHoWE | ER (BEHEY » 7HOME
YEHMEE L) rEHEE L)
% ) 4 5 0.002 0.002
HEBSE = 2—<v— 7Bk (B=0.25) —a—<v—7p% (B=0.25)
W= HERBE Rayleigh B &

AERBERHS, 199811 > TUTDOHR L KD,

o, =|a+ay+~70*D) g (5.6.16) M,
S-la,a LIM,
2 21+a l+a M,
T,
H,, -11H .
a=— (5.6.17) . >
1.1H, o, 1190, o,
J X 5641 N4YV=_T7EOD
B (5.6.18) M- OB

¥

N4 THEAEH No.12 & No.19 24T, LB LA FETHE L 2RANY K & 1 REIH
K it D%% 562819, 12720, CHOBIW TIRoa2KDBEX, 1.1H,OEIC H %
RALTWHE., COBWVICE->T, OaDRERVRNL-TKE. TOEDLOENB LI,
2 RAIME KU OENS CHD 23 BEEL > TIN5,

#5.6.28 KU & CHOBEIFICHW: M— ol/%

XA TWiiE No.12 XA THiE No.19
KU C ¢t KU C#tt
1.1M, (x10% N - m) 0.993 0.993 1.05 1.05
1.1, (X103, 1/m) 1.03 1.03 0.847 0.847
M, (x108N-m 1.31 1.31 1.52 1.52
@, (x103, 1/m 3.72 3.04 5.78 4.98
KoK 0.107 0.163 0.070 0.093

Z)  Plate * Shell ® 7 )VIT & 5 B

CHNETOETNLNTIE, BENETHETN (BB, 2para model) 2BV TR ER
XEBERTBHIENTERD. JOVEEUENFELLTR - V2 VEREROIBITHE
Fonad., LaL, COLIBENICENT, BRELOHEREMIZE LN, HRAPA v
VaBENEDREBLREWERDLNSE., IOFHICLABANBCEBITNE ZHEDB
BICHBIEREITTHHL. SITHR, 23 FlOBIFERICONTRNE.
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fEMTIE, NV T ERBAVFITROEH-0OFABEELHAL, BBELREE
ALbDTHS. HMUABNEGHIZIES62ICFEDTHE. NA Y TRHOOEH -
THEFRT2RAMEp X HWBFHE D 1/100& L, < VF YV TROKH-034HE
TREABEHFEMNERSBMES(1996]0RERX (B 5.6.2 LUK (5.6.1) 288, «
72U, SS400 DHF A, £=0.06, E/Es=40, &s/e,=10) b &I, BHUALIERNETLE
O9H%5R5.630IIT7. 0E, 20%%5BATHrhSDHRIZ O & L.

# 5.6.29 Plate * Shell ETFNVIT X A BT DO &4

OCU (KH-B) B # (KH-B) (KH-M)
ERY 7 b USSP - D ABAQUS ABAQUS
GH-09 5% NAY=7 N4y =7 RIVFI=T
BE AL Al % B % 1L Al BB Al BEBELA (B
sEE figk4 288 Tk 4 288
HRE br R R R
TAKER ZR (HEDOH) ZR (HHEDH)

#5.6.30 MBITICHWK<LF ) TROT®EHE (N/m2)

XA TWrE RATWE |/« T WE| BEKE Wi
No.12 No.13 No.19 No.13 No.S2

DT ARELE 5 & £st=10gy, oy (ey=0y/E, oy & E 3% 5.6.23 B R)
3% 4.01x108 4.00x 108 3.66 x10¢ 3.66x10% 3.64 %108
5% 4.49 %108 4.48 X108 4.05% 108 4.05 %108 3.99 % 108
7% 4.71 x10¢ 4.70x108 4.23 %103 4.23x10° 4.14 %108
10% 4.85x10¢ 4.83x10¢ 4.33x 108 4.33%x108 4.22 %108
20% 4.92 x 10* 4.90 x 108 4.37x10¢ 4.37x10° 4.25 %108

c) ANMEE . _ ,

EBHUMETVOANBEE TR 5.6.23 ISRT LT, 781 FHEEM No. 12, No. 13
LU No. 19 TE £ HKB (T-R) #ig2 %), HKB (T-R) HiBE D 1.5 LR Lo HiBEY & JMA
(N-S) HEET, MEWEHEE No. 13 & No.S2 TZHZH HKB (T-R) HEBBHD 1.5 £k
KU #EE) & JR-Takatori (N-S) #BEITH D, B 5642 "L TWE. LWTFHOHE
Bz, 30sETELTVAS.

FEFTICHOW/CHIEBRKIL 30s ETELTWVLAY, 30s TTOEREFHLLBDRZ .
LHL, BEICE-Ti 30s DRETREMWPE > TR, BB, 30s DEXDEMIIF
HFUBBREEMERIEZAALL. KEMERFELELLEAERDIKETHEDH BN, &
CTIEE 5643 1IZ7"FT LD, 30s HEIOBRREMER/NEMDOEHERD, T DHEEEK
BWEAMMELK.

d) BHF#HEE

5.6.44~[] 5.6.68, # 5.6.30 L& 5.6.31 ILKBRERLMITHERERT. RPTHEIMA
OEFIL, BMIWEOKRBRMEICH T A2MHRE (= (BITE-ERME) /EHRME) 2XLTH
5. IhoDREERNS, ROIENEZS. A

9, NATHEABHOEREREA5E, KHB (T-R) HHEBEBHEAA LU -HEAMEE
B No.12 OHB&13, BMABELMIED >T 5 (K 5644 2BF). (SZAELME
THEAEARTAERYEEM No.13 I HKB (T-R) #1BE A 1 5 IS K L cHBEE AN
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T5¢, B5649ICR3INT
WA &I, REMEEHML
NELTWSE. =%, EAN
HmHEH No.19 X LT JMA
(N-S) BB AEAN LIS
EOHREER5.654 1T R LT
W3 A, NI EENBR SN
7z.
BEBETIVICLIBITER
Tk, o/ WEARKE
B No.12 LEAMMmER
No.19 BA&IIX LT, #H*%
BOTHREDETIVIRRE
HERREEEMNEZ 10%H
NOBETFHMLTHAS.
NiTH LT, FEORES0HE
RUETEHE M No.13 04T,
WTFhOBITETF IV TRRM
EOHERENLILHOOD,
BALEEMOFHMIZ D
model & 2para model % A \»
7z SDOF £ F VLS D T
FRKESFMTI2MMAICH
5. TO&H7UK4A, SDOF
ETFNTIE, HLREERET ime
XHENESINT, FRKEMN 5642 A HED
REB. %oT, LALEAH
ERICIEOANA Y T RET

T

[ HKB(T-R) |

Acceleration (g)

Acceleration (g)

Acceleration (g)

Acceleration (g)

HAE@ER L7 SDOF E7FIVIC & 3 8B4 Tid, BAIE ‘T 7
BEMEBMNFMES S &0 5. 2t 4
—%, Fiber EFVOHREAB L, FULBANE & of ]

ERmnA ) =7RERAEEALE sDOF  © K\
EFNEDETERBERICEVEEEE5A TS, N ]

M—0®ETIDEES L Fiber EFNVICIKIKT 54 -%- ..$. —

REGH>TWB. 2L, H-sEFEI» 6 M— 0B Time (s)
YBAETIABICIEOT, cDREBHEDEVICE 5643 BEZELOWMDHS
D2RBIBUNRIE > THE7cD, ZORENHE-X

EBRFHICHEO TN 3.

X 5T, Plate * Shell EF /i, REEREEZRBTTZXL SDOF €7V & Fiber €T )V
ERIIRABEOERETFALTWS. Zhid, BRABIUVERFEOREBTCRIER %

— 146 —



£5.631 XA THEBHORATNE, BALEEME LJUVREEMD LB
No.12 : No.13 No.19
Hm amax J_R Hm §max .§_R Hm 6max ﬁ.
H}’ 5}’ ay H}’ 6}’ 5}' Hy 6}‘ 5}’
' KRR
[ 1.37] 2.47] -0.824] 1.46] 469] -310] 1.56] 3.39] -0.838
‘ SDOF EFNIC X 2T R
NU 1.37 2.65 -1.18 1.37 4.31 -2.67 1.46 3.36 -1.21
(D model) (0%) (7%) (39%) | (-6%) (-8%) | (-14%) | (-6%) | (-1%) (44%)
NU(2para 1.37 2.43 | -0.812 1.37 4.95 .2.96 1.45 3.05 -0.597
model) (0%) (2%) | (-4%) | (-6%) (6%) (-5%) | (-7%) | (-10%) | (-29%)
uu 1.32 2.28 | -0.684 1.93 3.72 0.043 1.46 3.22 -0.325
(KH-B) (-4%) (-8%) | (-19%) ] (32%) | (-21%) | (-101%) | (-6%) | (-5%) (61%)
B # 1.51 237 -0.263 1.95 3.79 | -0.045 1.49 3.34 -0.287
(KH-B) (10%) (-4%) | (-69%) | (34%) | (-19%) | (-99%) | (-4%)| (-1%)| (-66%)
(6 FIFFFR)
Bt 1.26 2.33 0.986 1.47 3.47 -1.18 1.35 3.19 -0.567
(KH-B) (-8%) (-6%) | (16%) 1%) | (26%) | (-62%) | (-13%) | (-6%) | (-32%)
(BRBEERER) : :
E %t 1.50 2.37 0.261 1.48 3.33 -0.286
(KH-B) (9%) (-4%) | (-69%) (-5%) | (2%) | (-66%)
D %t 1.58 2.39 0.173 1.57 3.46 -0.247
(KH-B) (15%) (-3%) | (-80%) (1%) (2%) | (-71%)
Fiber EFNVIC X 3 MITER
NU 1.47 2.19] -0.453 1.59 ] . 3.76 -1.32
(2SM) (7% (-11%) | (-47%) 2%) | (11%) (58%)
NU 1.52 2.12 | -0.402 1.70 3.73 -1.29
(KH-B) (11%) | (-14%) | (-53%) 9%) | (10%) (54%)
NIT 1.55 3.99 -2.25
(KH-B) 6%) | (-15%) | (-27%)
T AN L
NIT 1.48 2.42 | -0.872 1.54 4.22| -2.22 1.61 3.49 -0.971
(KH-B) (8%) (-2%) (6%) (5%) | (-10%) | (-28%) (3%) (3%) (16%)
FAMHD
uu 1.48 2.15| -0.750 1.54 3.97 -2.25 1.62 3.20 -0.838
(KH-B) 8%) | (-13%) (-9%) (5% (-15%) | (-27%) 4%) |  (-6%) (0%)
At 1.42 225 -0.758 1.50 3.75 -1.91 1.66 3.32 -0.761
(KH-B) (4%) (-9%) | (-11%) (3%) | (-20%) | (-38%) (6%) | (-2%) (-9%)
M-QEFINIELIMAKR

KU 1.36 232 -0.566 1.59 4.03 -0.90 1.51 3.21 -0.536

(-1% (-6%) | (-33%) 9%) | (-14%) | (711%) | (3%) | (-5%) | (-36%)
C 1.54 234 -0.476 1.86 3.66 | -0.554 1.60 3.47 -0.398

(12%) (-5%) | (-44%) | (27%) | (-22%) | (-82%) (3%) 2%) | (-53%)

Plate * Shell EFNIC L MBI R

B L 1.43 2.12] -0.348 1.45 3.43] -0.923 1.78 4.10 -1.16
(KH-B) (4%) | (14%) | (-55%) | (-1%) | (-21%) | (-70%) | (14%) | (21%) (38%)
B 1.42 2.08 | -0.304 1.39 3.38 | -0.943 1.58 3.55 -0.838
(KH-M) 4%) | (-16%) | (-64%) | (-5%)| (-28%)| (-70%) (1%) (5%) (0%)

HSFLERETETWENWEEDN S, |
IDIEDS, BERBERNEFINVAM@B LN SDOF 7 VERORD DIT, Fiber f#

WREHLFBRELTEZBIENTES, 1o,

TAMEREZRE L/ NIT OB

100%DBRETFRTETNEIZENS, HAMEEAER LK Fiber BHMNEE L.
BEEMICEALTIE, EBETTFTNVIRKERNESHDENHTWS. i, EBRERLOE
MO KREL. BT, BRELMIZ, PA4BRTHRRSNTIN B L DI, KRABRISE BN

NoRDEBIDIERERABICHRINTWLAEERN (R (4.6.1) ~ (4.6.5)) Lh#
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ETHHENEZIONS.
REMEEHROSEEI, XA THEBHERKEMEMTSHSS. No.13 ITD0TiE, &K
ICEEMIZEDBIETNVICE > T, NEKFEMINTN S, CHIIKRRTIREEBIC
ELTHW3EY, BT TREMAEZZEL TR, HAVREETIZ0BITERELTY
EIRICELTOWRVORERETHSEEIONS. NoS2IZDWTIE, HAMEEKKIE
BEMAES—HOETVEROWTHEOIOLTHAELTWAS. T, BEMBEAAMICSL
Td, Plate * Shell EF VI N1 FHEBHOBES LRI, BESERFEICHIELOLE
HNBRBETETOED T, SBHICEELERTEREELLD.

#5632 BHEHHABHORKWTE, RALELME L ORELMOLE

No.13 No.S2
Hm 6max 5_R Hm amax é.R;
H, s, s, H, 5, s,
ERER
| 1.39 | 4.93 | -2.80] 1.76 | 9.02 | 3.11
SDOF EFNIC L 2 BITE R
NU . 1.43 3.94 .2.28 1.66 8.90 2.73
(D model) (B%) | (-20%) | (-19%) (-6%) (-1%) | (-12%)
NU(2para 1.43 3.96 .2.06 1.66 8.93 2.24
model) (B%) | (-20%) | (-26%) (-6%) (-1%) | (-28%)
uu 1.52 3.75 | -0.626 2.11 7.52 ] -0.294
(KH-B) 9%) | (-24%) | (-718%) | @0%)| (-17%)| (109%)
B #t 1.55 3.68 | -0.603
(KH-B) 12%) | (-25%) | (-78%)
(6 HHFRHR)
B # 1.43 3.90 .1.03 1.90 8.51| -0.450
(KH-B) GB%) | (-21%) | (-63%) (8%) (-6%) | (-114%)
(B REERN)
Fiber EFNVIC L 2 BITRER
NIT 1.34 3.92 .2.13 1.49 9.92 5.09
(KH-B) (-4%) | (-20%) | (-24%) | (-15%) (10%) | (64%)
TAMEL
NIT 1.34 4.08| -2.29 1.48 9.91 4.59
(KH-B) (-4%) | (-17%) | (-18%) | (-16%) (10%) | (48%)
VAN D
UU 1.42 3.63 -1.30 1.63 9.41 5.04
(KH-B) %) | (-26%) | (-54%) (-7%) (4%) | (62%)
A 1.31 3.41 -1.82 1.56 8.87 3.24
(KH-B) (-6%) | (31%) | (-35%)| (-11%) (-2%) (4%)
M-OETFINIRESBINER
KU 1.37 4.00 ] -1.39 1.60 8.78 -0.30
(-1%) |  (-19%) | (-50%) (-9%) (-3%) | (110%
C i 1.56 4.05 -1.14 1.85 8.62 0.218
12%) | (-18%) | (-59%) (5%) (-4%) | (-93%)
Plate * Shell EFINIC L 3 RBITER
OCU 1.30 424 -2.56 1.42 10.5 4.64
(KH-B) (-6%) | (-14%) | (-9%) | (-19%) (16%) | (49%)
B # 1.34 3.53 -1.40 1.62 10.1 4.43
(KH-B) (-4%) | (-28%) | (-50%) (-8%) (12%) |  (42%)
Bt 1.32 3.26 | -1.32
(KH-M) (-5%) | (-34%) | (-53%)
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Q) RERIXAEETSEN

RERXAEATHMEBHMORBRURAKITES, 19992 8FICRr —IVT v U
WETNVDFETIE, £5635ICFTEBDTHS. KL, BHER Mp BEM EROR
FTHELTS. Tk, ARIXADEIORENIADOEMERE (£5.636 23R IIX
MENTWAS7cw, EHBEEE MuDfEAARBEHERERUEI LT 5.

BHOBEOEAFER, ERATEHIV 7 MPEWETFTNICL > TRUAZFEANHS. L
EHEHE Mu SIEHEER Mp IKH U TREEZESTAEDOTEABNICH TR, H
BERAZFEBRLUTOTAIRANF-ICUHI LTRSS TS LD IKEKRE— FOREEH
EERTHIHEEZRCS. RGLTEETAILOTERVWEHEAIR, LBBEESTHIAE
MekomzEz (6%) &1 5.

+5.635 BHOENASA—%

LIS A48 O 8 T i 4 KD

777718 B (m) 1.686
717748 D (m) 1.608
BX ¢t (m) ' 0.0386
FARIBAUE bs  (m) 0.208
HWEIMRE ¢ (m) 0.0386
75777477 N AVEL nr 3
117747 N AV nw 3
LHMEDO 7S5V OKRE & (m) 0.0441
LHMEDO TS5 Y ORE £ (m) 0.0532
HEAAEEE E (n) 8.264
9747750 la (m) 0.823
737N ADTIN I b a 0.5
7577 WRIBEN 55-9 Ry 0.332
HERIE HA 509 2 0.355
WMEHST P (x10,N) 2.13
EMEN PP, 0.172
HH SM490YA
BRI o, (X108 N/mé2) 3.89
YUOURE E (x10Y, N/m?) 2.03
R7YH v 0.258
LIEREERE M, (x105 kg) 2.22
BHEE Mp (X105 kg 6.33
BHOBKKFENE H, (XI105N) 6.37
WHOBRKKFEEM 6, (m) 0.0484
BHOBEEREABE T (s) 0.816
BHOBEER (h) 0.05

AN HEE

JR-Takatori (N-S)

REXAR BT 7ADBEITLRARB) 2 2EHBEL, R hEFVIZE 5.6.78
IR BEEARANAY_TEFNETS. £, BELE2EHOREBEIADEZ /ST A
—FZFS5631IITT. KL, BREEMMEIR I RABICELWDDERELTNS. i
B, XADHHBBELEETS.

ASHREZ, ¥ L EBHOBE ERBED JR-Takatori HRETH 3.




#5636 LRBOKZ/STA—%

MR & 1 kA 2 kA 4% 7 3 1 5 {2
Case Hyp Kis Ko KB K3ze
(x 105, N) (x 107, N/m) (x 107, N/m) (x 107, N/m) (x 10", N/m)
1 2.77 2.80 0.635 2.80 0.888
2 1.05 6.18 1.51 6.18 1.66
BB & BT A RS L DU L ISR
BTk, —BIC 2 HBERICEFILE LTADR 0k,
B, ERIL, 2 ARERE 1 ARMERICHEELE H, _;‘Kﬁ
EFNVEBELTAbOE, EBRMSBONTER P K,

%8 5.6.82 (KMl : Case 1, fll : Case 2) IZ/RT.
LB PRELUCTRONIIZNThET R,
TR A AL OB X Btk B K O EEBHE R L D B
HBERHTH S, Case 21TH~NT, Case 1 DEAM
AN S W, BHEKIRABIEIN TN 3.
ZTDRER, BHOEER/NSCNE > T3S,

i, 2HEl A 2 BHHEZRE T/ (2DOF), Fiber

X 5.681 RBIADOEHTIFH
(R4 Y =F7EFIV)

#5.636 HREIAEZEFETIBHORKME, RRCEEMB LY
B 2 LD L
Hm.P 6HEX.P max, U/ 5R.P é‘R,U
H, 5, s, s, s,
Case 1
ERER
0.772 | 1.22 | 11.3 | 0.051 | 0.142
' 2DOF EFNVIC L B BITER
NU 1.02 1.10 14.1 0.080 0.048
(32%) (-10%) (25%) (57%) (-66%)
Fiber EFIZ & B BHTHER
NIT 0.841 0.840 10.7 -0.010 0.152
(9%) (-31%) (-5%) (-120%) (7%)
Uy 0.841 0.840 12.3 -0.010 0.282
(9%) (-31%) (9%) (-120%) (-299%)
M-OETFNMZ L BETER
C it 0.928 0.936 13.3 -0.002 -0.133
(20%) (-23%) (18%) (-104%) (-194%)
Case 2
ERER
| 1.29 | 3.13 | 14.7 | 0.390 | 0.430
2DOF EFIVIZ L 2R
NU 1.51 3.43 15.4 0.437 ©0.401
(17%) (9%) _ (5%) (12%) (-71%)
Fiber €®FIVIC & B BT HE
NIT 1.36 1.94 12.6 0.559 0.630
(5%) (-38%) (-14%) (43%) (47%)
Uy 1.39 2.89 13.9 1.36 1.38
(8%) (-8%) (-5%) | (247%) (221%)
M-QETFNCXBMBITERE
C 1.52 3.94 16.1 0.062 0.029
(18%) (26%) (10%) (-84%) (-93%)
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ETNBIUOM-OETIN, DIBHEEAOTIT-72. TAENOBRINFEINAR4Z2S
Bahiz. BITEREHN 5.6.83~K 5.6.86 iI2RY. 7/, HAWE, BHERE LXTT
DRRIGERM ERBEEMIT, £5637TITRLTHS. RTFTORZOERII THENOY
GLABTHS. CHoDREENS, UTOIENEZS
D BRAWMERE S —XEb, EOBTETLVTIREDOFMEEZA TV A.
9) BHOBKEEZMIL, Case2® NU & CHERWT/NIDHITHMT 5.
3) BREZEME, RREOUISHMTIE, BRICHATHAHLRZITISNEN
R ELTRETNIEFEZRTVL I EITERIAKL.
4) EOBWETNICE->TH, HEBRTHE (b, 20 LK) OREI/NIL.
BEFEXEROBRELERLTWAIEILLEBDEREDNS.
Wk, AR LAcEIE, FEFETNVICEVTREBEEOROIBVLIEL > TNBEDT
SOOI EDVEIRRICEOBEOEEBERIZTHIrIERFTH 5.
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K568 ~17Uy FHIBEEEBROEE : Case 1 & Case 2
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2 Steel Picr with Isolator (Case 1) Iﬁ I ]
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5.6.83 2DOF EFIWVIC X BRI B EMEITDFER - Case 1 & Case 2
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B 5.6.84 Fiber TFIIIC L B RELIEILEHET DR  Case 1 & Case 2
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B 5.6.86
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5.6.5 EEEREOBIFEICERT

1) FUSIC

ERRREON F2—7HEL LTI, K5.6.87 DL I 4XOEMERT % 3 BERS
BEANMEET S, LEHERBAEX 70 118kN/m O 4 KIM L — b — 7 —BRESE
BL, ZXMIT40m TI3IREEL, 3BERETOLEEEERE W (2 14.1MN Z2IRET 5. B
FRAID P, BHIOER X DAD12m THE 10m &L, FBEHESIIEEIN TS HDEEZ 5.
B OMmIZR 5.6.88 IS8T & 5 L EMAAIDHLEMEE 5. KL 5.5 IR UL HITKFE
BRICEFIMEL, XEDY A AL TRIED 5 WIIEREOE T I EE 5 bD LT 5.

EEEEMTL EICHOTE, LEpEE, WE2KE—A 2 b (0.275mY) BLOHERES
bECEYIZVEERICETIMLT S, 12720, MEORBREEL, LSO FE PO
DRI —H LT EHDEEZ 3. ~

FNENDEBRICERT 580 GERERN) &, P, B BEICE T, Ny = Ny =0.133W,
Py, PaRBHICEHENT, Ny = N3 = 0367TW &785. 1L, P, PABRICENTIE, HAEMIC
L OTHEREOMEOEZELERUT, Ny = Ny = 0.266W OILMER N EZITTSHDE
EZDLN, BEEMHSOHENOREIER UL, T/, BHSMOY Y /%8 E=206GPa.
BRIGH oy=314MPa &3 5. 10, BEHRICEBITAR/KFEBEDOREEICKE L TOHERESIX
[ FEE s 5.

—7, ZOEEEY AT L%E5.6.89 DL IIITRESRICETIMET 2HEEITIE, SBHE
LUXREEAMITRICET ML 5 H s BRERE L, BHEOHRINR, FBWO 1/20
HEE5Z71. BHOERICOVLTIE, 1Y TRICEFMEL, BEEETKETRD 1K
TSI ABIRD & LTOMEML, BRERIEMEM OMEKFELD 1.3 48, (Xho 2
RAERIL 1 RABD 0.03 5. 2 5DERFRICONTHZHThDORIRL TN A.

2) MBOFE), BEEXAELIEREBEIXTLA ,
BHOXFERMGE P, P B EARIEIXA, P, PHEMLEAEEIKELIEE, PBBLY

Py BNCER S 2K EBNETNT N H,, Hz £ T 5. Fh, RELU P BHOSS, WE
QIRE—AVNEZNEN Ly, I, La, I3 £ET5E, ThoDBRIE,

Hy+ H3 =k W (5619&)
_ Iy L33
== .6.19b
H, A (L2) Hj | (5.6 )
. 40m o 40m . 40m . b
I~ ] 7l
! ' —
[~ R
10m 1929m 10m 10m . ]
Pl . P3 P4 [ [l ]
Py

X 5.6.87 BEHEINVRILLIEHEL X7 I X 5.6.88 WFHEEIR
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Ys

O >
ks kys kb3 kba
n Y2 Y3 Ya
k1 kpg kps kp‘i
P1 P. 2 P. 3 P. 4

X 5.6.80 BB AT ADIIRERRETIV

EERIN, ZOBEOFEHIKERBES k, ETHIE, ZNEOOBBICIER T 2K FHIEIKE
5. LT, BbBXU P BHICIE, N, N, DEIHE, My, = HyL,, My = H3L; DHltiy
E—AVIDVMERTAIEICREDT, JHUIKHULT, UTORBEBRET 5 & ICHid% &t
T5. : .
Wi 2K 5.6.88 ISR L D ICEAEFAREMEE L, IWEOHRME T MMM ERD 1) 5 &R
ELUT, MEEBLUOHm2RE—A Y FOEEICE LTI, EERISEHMEmEd 5. 7L W
BS54 =7 R 2EETBEAITIE, BEHICL 200088 E2EZRTS. DF D, HELY
I A—% Rr 2HETHHE, MEOWEL LHREL T,

b n E
2= Rp——\| = 6.20
; = BRy a6 oy (5.6.20)

OBFRERE TS LIICTAH. ST, n i@V T/3RIVETHD, EXLU oy i3, £0ZNSM
DY v I FEE L UMEOBRRIEHNTH B, Tk, BEH/SFA—F Rpid 04 BEICES X
izl
YLD &SI U THREINIEBHOMNED, €OMEICERT 280 N, BLUHFE—X b
M; IZX LT,

vN;, vM;

<1 6.21
N, +M;_ 0 (5.6.21)

AHET AL ICHEmETAERETNEI . IS, Ny, My REhENOBHEEORAAR
B, BREFE-—XALMTHB. T v IRERE (=1.14) TH3

UEDFHIZELY, P, P RBHNEE, P, P BHNBEEX&E b OHEDRFIEZR
5.6.37 179 /XL, WEBIXAED P, Py HBMICOWTIE, BEEAFROMENIIHT S
RitREZE LT, BEEHOZELIDIMERNSOERIC L 2EMA I U THRERE
7o T 5.

3) KERNFIHEZAREDOERBL AT L

Lt &R Ui D LEBHEEDN 5785 3 BEEGRZME Y 27 LD TR TOBM_LIT/KER
NBBEEERIT BBE DT LX AL LUBHOMBERFFIRELUTICRYT. SEHOETEM
KIADBELRARDETTET L, TOThOBHEKFEEREEZ LGS DOIEhERI,

3EI
L3

1

kpi = (5.6.22)
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% 5.6.37 $ETAE L OBEE Y X7 LD

[1. BHDER P | P P; | P |
2. %M E L(m) 10 12 10 10
3. Wi E DR b(m) 18 1.8 18 1.8
4. WEOWE t(mm) 11 20 25 11
_ﬂfﬁﬁ% A(m?) 0.0787 | 0.142 | 0.178 | 0.0787
6. ¥ 2 RE— X~ F I(m?) - 0.0420 | 0.0752 | 0.0932 | 0.0420
| 7. BIREH Ny (MN) - 247 | 447 | 557 | 247
| 8. BRIRENT € — x,/bMﬂMNm) 146 | 262 | 325 14.6
9. BRI ¢y (x1075) 169 | 169 | 1.69 | 1.69
10. #1J7 N(MN) 1.88x2 | 518 | 518 | 1.88x2
11. 81 N/ Ny 0.152 | 0.116 | 0.106 | 0.152
12 BAEZERLUEBRETE—X T F Myy(MNm) | 124 | 232 | 295 12.4
13. BIRKF Hy v (MN) 1.24 1.93 | 295 1.24
14. BRKTFENL oy v (m) 0.0479 | 0.0718 [ 0.0512 | 0.0479
15. REWL/ X5 A =7% Ry 0420 | 0.370 | 0.370 | 0.420
16. ¥ 7/ 5% V8 n 8 5 4 8
17.(5.6.21) DELDTE 0.758 | 0.601 | 0.781 | 0.758
17. BRESRETIVDFHT
18. BHOD 1 RIZAEH k, (tf/m) - 26.9 | 57.5 -
19. BHIZROBRREN 5y (m) - 0.0933 | 0.0666 | ~ -

LEIND. —F, £TLXEOKHLRERE by, T, BHETLAZROERITRES k,;
i3,
kgi = 1/(— + —) (5.6.23)

FHEINZIDT, RATRYPONAELEE VAT LOBERMBTICLD, BBERAFS - FE
3V IERRER) [HAERNS,1996) IKETSNT, JOHEOREIKTFRE L, MEoh 5.

T =200W/ Y ky | o (5624)
UtehinT, LERMEOKTELENL 513, -
§=knW/> ki (5.6.25)
LBoN, BEMICIERT 5 B/ OMHE H, 12
Hi = ki (5.6.26)
LEEOT, MMEIIC/EETAMTE—A Y b M BUTOL S 10kE 5. |
M; = H,L; (5.6.27)

LicdioT, SABOBERE, wBikA%z b o846 Rk, SBEHOMAbERLT, K (5.6.21) %
MRS 5L D ICHEmERTT 5.

ULD L5 5%&BDOTFT T, KERASBEIEE LTOTLZAE S OREE Y X7 LOEREHI
A% 5.6.38 1277, JITid BHEIOEH P, BRLUATIE, ZIZRCHBAIEMRT S L
HITLTWA, L, BEREISOEMIOEETEZ TV
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& 5.6.38 KFERIDHIAE D OREBY AT LOFHIT

[ 1. FBHODZRR [ A [ P [ P | P |
2. TR L(m) 10 12 10 10
3. BEOWE b(m) 1.2 1.2 1.2 1.2
4. BRI DWF t(mm) 21 21 23 21

5. BTEE A(m?) 0.0990 [ 0.0990 | 0.108 | 0.0990
6. BTE 2 IRE— A ~ | I(m?) 0.0230 | 0.0230 | 0.0250 | 0.0230
7. BIRE Ny (MN) 31.0 | 31.0 | 340 | 31.0
8. BiJ1 N (MN) 1.88x2| 518 | 5.18 | 1.88x2
9. BT N/Ny 0.121 | 0.167 | 0.153 | 0.121
10. BIRETE—X 7 F My (MNm) 120 | 120 | 131 | 120
11. BRAE ¢y (x1079) 254 | 254 | 254 | 2.54
12. CBRMFE—AF Myy(MNm) | 105 | 100 | 111 10.5
13. BIKKFTT Hy v (MN) 105 [ 0833 | 111 1.05
14. BBOKFZENL §y v (m) 0.0744 | 0.102 | 0.0717 | 0.0744
15. /S5 X —7% Ry 0.391 | 0.391 | 0.357 | 0.391
16. ¥ 7733 )V8n 3 3 3 3
17.(5.6.21) DL DTE 0.738 | 0.759 | 0.729 | 0.738
18. TLZGRDBHE S t.(cm) 6.7 7.6 7.1 6.7
19. T AXRDXEEE Ay(m?) 025 | 036 | 025 | 0.25
20. T LXRDRKERIETT 0,4, (MPa) 375 | 360 | 518 | 3.75
21 TLZk i) DKFIRER kb(MN/m) 147 | 186 | 137 | 147 |
22. TREERETNVOFET

| 23. BHD 1 RISRER k, (t{/m) 14.2 820 [ 154 14.2
24. BEIIRO %ﬁ%ﬁsy( ) 0.0967 | 0.132 | 0.0932 | 0.0967

FBITHE - TRE SN TLXAEF T HEEUE Y AT LITDONT, JITi, TLXED
Bl LU T LDORAMEMRED SBEINSIEREHD, RE L1 T LSEDITRERICIZIT
—H U, 2, UTIIRT LI IKBERERICHOREERET S LI, TLXKDTELRER
S ICHRETT 5 [HRERWS,1991). 2% 0, HRELAREBEOLIBEEII 4 EXEHED DD
DEZEZTNAEDT, K1 ERLSDDIFKICERT A8ERTT Rypg, 13K 5.6.38 IR TEAEHD
BAD 1/4 E18B. LIchi-T, TASUK 1 ES7CD DSRERT Rypor D

Rma,az/Ab S Omaz (5628)

EMETEIBLENRDS. ZIIT, opey BERRKHFEEHCHE (=7.84MPa) TH53.
—%, LK1 EDKFRAMISRE by, BUTORICL » TEHEZNS.

GA,

' ote

Z 2, GRILDEAMEERE (=0.98MPa) THD, A, RTLFEADOIZFEHTHS. =

ZTi, K (5.6.28) EMEL, D, TLXEDITREHMNEABEDMEIC/ALS & 5ICT LIHEDT

BAER5.6.38DLHICHRELT.

4) EETRELIDEEBIXTL
LR ERUFETE SO LIHEN SIS 3 BEEGEREEE Y X T LDTXTOF/H EIZREX
HERTHHEDRBXRAL LUOBHOMEBRRETFIEE, EREORBERITE~=_2TI/IV ()
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[LARTFIEE > 7 —,1992) I L EHIERFAE - FIES (VIHEBREHR) [HAERHR,1996]) IZ7
INARBREORNICHE > TUTITRT. : . :

BERCLSMERS BEKRIIEITIRBIAL LUOBMOMRREETI DS, £7, %
BSKDTHEZRET 5. o :
- HRELTOERREY AT LD 1 DORM EORBEIADEE ny, 2 4H& L, (5.6.90 D

S ITRBEARM TS S A VMBI LRAET S, | REAOHORTS 7 OB n,, TOED,
BIUXADREE Tt 2R, 777 OLHEHE A, BT 5. £/, RAUESHTHRTS
7 DRBEZFTD. '

1.25 < H,/D, < 5.0 0 (5.6.30)

SIIT, H, BT S/ OEHBITHY, IITRILKADRE Y IKEL LS. $h K
5.6.90 D & 51T T LIAORRE YD, T LIKDRMTER A B L OMMTEH Ar = 4] - 4,
BRB. B, TI TN, =4ELT0S. JhiCk - TREXKDEARIBRES NS,

& 5.6.90 FEXADTHE ' 5.6.91 SEIADEITARHE

1. BERICAO 3 REBESROREENME L U mRI DR E
RIZ, BEEROSEHLEORBADRKEN up ZRET 5. JOMICEITNT, UTO

Hick D, ABRIAOEHNRAEM ug. BLUH, TLZEDOEAMVT Sy ERD, 5
12, RESIKDBEAEAMN F 2#EET 5.

uge = 0.7up (5.6.31a)

¥ =1uBe/ Y te (5.6.31b)
F = ApGy + Apg (5.6.31c)

S I, G R ADRANEMEE (0.98MPa), ¢ X875 S ORARAMIEHTHD, ©
AMTOFADK & X 12 LTkatic & Dk 5 5.

g = —283.672 +183.8y +85.0 (0 <~y <0.5) (5.6.32a)
g =28.3v> — 128.17y + 163.0 (0.5 < v < 2.0) ~ (5.6.32b)

12U, ERICEDRE B g DEBIRIL kef/em? THBDT, I TR (5.6.31c) IKRAT S
WA ST ML RICERT ZHENRD 5.
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ULXD, REBIROBEEIZKITZEMAIN K, REXEKE 1Y TEIZEFIVEL
72BED 1 REIM K, 3 XU2 kA K,, BREANH Q, RUTORERNTkKkDLNS

(K 5.6.91).
Kp = F/up.
Qd = quo
K| =6.5K,

K, = (F—-Quq)/uB

(5.6.33)
(5.6.33b)
(5.6.33¢)
(5.6.33d)

LTI, qo RARBXADBRREANM DRSS 7 OBRREARIGS (8.33MPa) TH5.

% 5.6.39 REXAL L OREE L AT LDET

[ 1. BHDEF | A | A | P Py |
2. FBHE L(m) 10 12 10 10
3. WE D& b(m) 14 14 14 14
4. TR OHE t(mm) 20 20 22 20
5. BTE& A(m?) 0.110 | 0.110 | 0.121 | 0.110
6. W 2 RE— X ~ F I(m?) 0.0351 | 0.0351 [ 0.0384 | 0.0351
7. BRIRETT Ny (MN) 346 | 346 | 380 | 346
8. 7 N(MN) 1.88x2 [ 518 | 5.18 | 1.88x2
9. BiA1EL N/ Ny 0.108 | 0.150 | 0.136 | 0.108
10. BIRETE—X VT My (tfm) 157 | 157 | 17.2 15.7
1. F gy (x1079) 218 | 218 | 218 | 218
12 BHZEZEUABREATE— AT Myy(MNm) | 140 | 134 | 149 | 140
13. BRDOKSETT Hy v (MN) 1.40 1.11 1.49 1.40
14. BRKFEM by n(m) | 0.0647 | 0.0889 | 0.0627 | 0.0647
15. BEWE/NS X—% Rp 0.359 | 0.359 | 0.333 | 0.359
16. U T/3RIVEn 4 4 4 4
17.(5.6.21) DA DTE 0.558 | 0.561 | 0.559 | 0.558
18. 8875 7 D% D, (m) 0.04 [0.035 ] 004 [ 0.04
10 TLXROIEEE . A, (m?) 025 [ 025 | 025 | 0.25
20. XEICTEDEE 0,,,,(MPa) 383 | 526 | 528 | 383
21. TLZEKDEI S t,(m) 012 | 012 | 012 | 012
22. B XKD RATEAL up(m) 0.022 | 0.014 | 0.024 | 0.022
23. 4 O 1 REI¥ K, (MN/m) 341 | 352 | 341 | 341
24. RESOK (41E5) D 2 RMTE Ko(MN/m) 525 | 542 | 525 | 525
25. REBXRDBREN v, (x10~°m) 580 | 430 | 5.80 | 5.80
26. REBX K (4TH5) OBERF Q,(kN) 198 152 198 198
27. RIEBXADEN (m) 0.0223 | 0.0142 | 0.0243 | 0.0223
28. FRERRETNVOFHT .
29. FBH®D 1 RIZTEH k,(MN/m) 21.6 125 | 23.7 21.6
30. BT DFERERL dy (m) 0.0841 | 0.116 | 0.0815 | 0.0841

2. BOBEFRMDEH

LARDE ST, REIAOEMAIMY Kp DKE 7D T, ThER (5.6.23) DKFERFISHK
BOTLZADITREHS by EBEHINE, BHERBIROERIERES by 13, KFER
NBUKADHE LRARITRDONE. LichioT, R (5.6.24) 1Kk D EEE Y R F LOE

BRAMT SMEEINS.

— 182 —



% 5.6.40 BIE2BEETIVD/NT A —5

E(GPa) | o,(MPa) v ELJE | € /ey a b ¢ a
206 314 0.3 3.4x1072 6.0 -0.528 | 1.88 | 18.7 | 0.217
e f/E M EY/E w-oy | Ro/oy | ou/oy ez
3.16x10° 0.484 -0.522 | 1.01x10~* 4.0 1.13 1.61 1.52x1073

3. BELRICAVARIKERECEH
LISk oNEERMT 2AWT, &RV IHoXIGT AREAKERE b, W RHS5. L
S DIKEENL § B LUBBMICER T AHBHOSE H; 12, KERISEIADEHEE
RUL, K (5.6.25) BLUK (5.6.26) ICEDWTEEINS. Lh-T, BREITRDKF
BN KEBDT, IHERE L RBIADKFEEN ug EHBL, £10%LUNTHEH—
BUABWEAICE, RBXAORIEMEEEL, WEN—HTSETHRIELFHEEE
T5. '

4. BEHIZX 3 THEEOm B R
EROEIIC, REUFCABIADRTEM ug &, BEEICEWTRERBIERT B
ML DEUBXAOEMD—H LBE, B, SBHICERTSHENOME H, 132
(5.6.26) IC L > THEINTVADT, FBHEIIMEMAT HEFE— A MIH (5.6.27) I
LhBEEIND. Licdi-T, SEHIEATAEAN, dZRLT, K (5.6.21)ICk>TE
BHRICB ABEHORBEETH ZENTES.

HREAFKFEMDEIC K SMBEST HERVICRAE, BEERICISWEREHIMAT, MRk
REKIEM SR & T BRE B LB L 2 BENLETH HH, T oDRYIZER
T 5.

5) BEE Y AT LAOHBHIEERITEROLLE
(1) BRI

ST, ERBDXS IR INLEBREB Y AT LOEE I HBEIIMER T AEE4DA%
EZ 5. &, HEBHREUTRMEBREITHOCHBREIICHGIET, 1Bt 2054
T HRE (BEMFEBEISEEINE NS K T2-11) 2RV

BHICRAWAEMOY v 7, BRIGTIIREARICEDET, ThE€N 206GPa, 314MPa &
T35, F, BREELTE, 1 REFESHTE— NIc U TREEHR 5% OEEHARFER< MY v
7 AERELTNS.

0k, BINELT > &R0 o s 5 LOWEETRICRT.

1. A EKRFE (BERELRY)
(a) 7075 LR : HEFTAAA 07 5 A ABAQUS
(b) EHR DS : Timoshenko DIZ Y HRICETCIFVER
(c) EILHEH - BETE(L A ) =T RDOEHOTAERERVICT 7 A /3—ET ), TS
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BEALIRD 2 IRABITHHERED 0.01 £
(d) Bl W% : Hilber-Hughes-Taylor # (o = —0.05, 8 =0.2756, At = 0.001s)
(e) BHRER - LEHEE 1258, B 10 H50 T 1245
(f) FEMRTERIT 0k« ARBHOBOBITER L
2. BWERE (BE28h@mET V)
(a) 7075 LD  BERTARRA 07 5 5 ABAQUS
(b) BROHEH : LICHEU
(c) Bt - SO ABMRICBE 2 EmET IV (35 A —5 DFMRITFR 5.6.40) ZH
. T AN—EFI '
(d) s, BEfZA - BICRU
(e) ERAEMH : LITHL
(f) SEMRTEREWTFEE « LICHLU
3. BEAKRE (BHEEILE)
(a) 075 LOFEE : TDAP III ver.2.00
(b) BEROEH : TV EER (HAMERER)
(c) BT 14t BB EE(L N1 ) =T RDIGHOTBERER VT 7 A X—EFI, O
T AEIED 2 RABITHERED 0.01 £, BHFITBOER
(d) $fEREs, BEREA —2—<—27DF& (B =1/4, At =0.001s)
(e) BRAEE - LEHE 12 408, B 10 H503 1258
(f) FEARTERETFIEL « SISMBIOH MR SR U
4. FHERE (BHHELE)
(a) 075 LAOTES : WEHFREMBENAAY OV Tor 5 A
(b) BROEH : BOBEER (FAMEHESR
(c) Bt : BEIE NS ) =T BOICHOTHERERAN T 74 N—EF ), DTS
LR D 2 RABRITHHRE D .0.01 %
(d) $fEtEsD, WA —a—<—2D g%k (B=1/4, At=0.01s)
(e) BHRIEE : LEpHEE 12 08, B 10 50T 12484
(f) FERTERRIT L « SBEM OB MMBIT SR L
5. FHERE ($hHES%R)
(a) 7075 LOFEM  ShESA%R HAS AHER) BMBBBITAA Y VNV Tos 5 A
(b) BHROHH : HAMIER
(c) WITHHH « BEME(L/ N1 Y = TROKES —KFLEMBER (dho 2 RAEIE 1 REAER
D 0.03 £, 1 RITEH L LUBRENM TR 5.6.37, £5.6.38, X5.6.39 DiFY
(d) Bk, BEA =2 —<—7 D& (B=1/4, At=0.01s)
(e) BFELEH : BBY, XA&EZhZEN 1 ThER (K5.6.89 BH)
(f) FRIERIT T  BEMEREMNE —a— b5V VE

(2) ERIHER
UED & 5 MO FICRE L& REMEA T 5 BEE Y 27 A OIS E M R0
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% 5.6.41 BAILBEED LB

Iars L BHBRKE | BHERE | BEKE | FHERFE | FHERF
BEIBAR | 2 thEET )V | BEEAR | BBEAR | ThESR

M AE DS :

1 REE Y (sec) 0.858 0.858 0.837 0.830 .0.828

P, TR DR AREN /by v 2.20 2.26 2.59 2.56 2.60

P, TR OREEN /6y & -0.680 -0.517 0.0153 -0.0362 -0.180

P, BEHTAEBDRAIKFES/Hy & 1.36 1.31 1.38 1.33 1.34

P; BRSO ARE L /6y v 3.09 3.16 3.63 3.59 3.65

P R OREZEN /oy N -0.953 -0.725 0.0214 -0.0507 -0.252

P; BHITERORAKF1/Hy & 1.37 1.42 1.41 1.39 1.39

LI EDRAES (m) 0.158 0.162 0.184 0.187 0.186

IKER NGBS A%E b OHE :

1 REBEEBH (sec) 1.46 1.46 1.45 1.46 1.45

P, BRTAESDRAZENL /by v 2.06 2.00 2.00 2.02 2.00

P, SR OB BEENL /6y N -0.554 -0.351 -0.481 -0.531 -0.677

P, FEHIIREDRAIKF N/ Hy § 1.33 1.28 1.41 1.33 1.32

P; FBHTESS DAL /6y & 2.25 2.18 2.13 2.20 2.20

Ps BRI OBREEN /6y v -0.763 -0.487 -0.679 -0.762 -0.916

P3 FEHTER DR AKX S/ Hy v 1.36 1.30 1.41 1.33 1.33

LEREEDRZARZENL (m) 0.266 0.259 0.265 0.262 0.256

FEHEDERBEN (m) -0.0561 -0.0367 -0.0482 -0.0534 -0.0688 |-

RBXAE OB

1 REFRH (sec) 1.09 1.09 1.08 1.08 1.08

P, fEHITHES DR KEENL /by n 0.924 0.924 0.848 0.892 0.848

P, FEHEOBREEN /6y v ~-0.0332 -0.0332 -0.013 -0.0133 -0.0149 -

P, BHTRE O RAIKFES/ Hy § 0.873 0.873 0.832 0.856 0.849

Ps TR D RAEANL /6y & 0.817 0.817 0.751 0.781 0.770

P; BEHTAEOBRBEANL /6y v -0.0309 -0.0309 -0.0090 -0.0027 -0.00124

Py BT DRAKFI/Hy v 0.752 0.752 0.732 0.752 0.772

EERHEEDRAER (m) 0.229 0.229 0.222 0.229 0.229

EEBEORBEN (m) -0.00695 -0.00695 -0.00011 -0.00145 | -0.00114

Sy~ : BHOBREN, Hyy : BHOBRIKTS

5%, TIT, P, P, ORMIAIHOENFLIEE, P, Py ORMIRHDIKFES —/KFEZE %L
LU LEBREEN B OEMBFHBOBREUTORKIIRT. o, T o 1 REFAME, ©&
EOBKMEE & VBREEN %K 5.6.41 ITRT.

7, SROBESE, BXALETIREBOKRETIE, SEMIERE XU LBHBENEDER
MRRBHROEIE L —H LT BN, RAEME LUCRFEMISEND)HS. K, BEE
XA ) ZTRDIEHOTAMREET 285G, EHBERZOERETIR, BREEMIMEELDKE
(M oTW5B. iz, P, P BHITEEHOKES — KFZEMBRICONTIE, BB 1) =7
BOEHOTHEREET 54, SBEOMEMIBUTHENBEERFELS LUFHERFEOR

— 185 —



B i i3 ERIREEST— FORESRN TS, 4k, SHVTABRKICBE2MmeT VER
W BHERZEDOBEMBRIT, P3O hOBREHRERE > T 5.

KIZ, KFERNABBED T LXAERFTARBEOERTIE, SEMIRES KO LIBMEME
OEMEBAREMBOLE FURKEREFICLI—H LTV, 2L, HRERRETIVER
WEEHREREOBRFEMIMEL D KXo TWWAS. Fio, P, P BHTAESOKE S —KFEE
PLBIRICOWTIE, BICKZLHERBZRSHTL.

B®IC, RBXAXBT5RREO/RTIE, £BEHIEMOZEMRRZEMROE B L OHEHITE
EHDIKFS — K FE MBI OWTIREFELZRITIR oNTVD, ZORKEICRZL DD
5. 12120, FEBEOEMBLHRMBICONTIE, FORKENERICB—BH LT3,

UEDXHic, Z2BBOMITRERICIE, S3REHIER, 2LDERBRONLH00, £
EENTIZ B —B LT3 EWZL S, ZOHPT, 774 /N—E7VICE CBEIE(L N1 ) =7
BOBHOTHERERA LICERICEONTSH, EBBOERICBBVOEREIRDONS. O
DEBIL, RIOBRNOLAMEROEZEBOERK PHEBESOLHkE IUREAADERITLS
bolBbhd. F/, MHOEHIIRUT, SMOICHOTAHERIBEIEL MY =TT
W, BE2HEETNVTHIHE, BEEMIIZVOZERNADONSLN, T THN2D
DIEH VT AHEROZRIIRRCEHEICKESTFEERIZINNI E0hh 5.

6) EHYIS

ST}, SIMOBE, WESE, KFERAPEEO T LKA LUREEREET 505
BIEV AT LEMBELT, Y, ThoOBEHNHG LU AOE T CRERICLVRETS
FIREGH L. £ LT, RESOIBIEAFHERT 5 EGARE Y AT LAOHIBHMRIEE
HR%E, HHOBBOHITFREICL KD, BLUILERREHE L.

Z DR, BEAEEY AT LOWERTPERSEIHBERFALTD, BERKRIIZLOD
ZEZrBHohlc. COHERELTRUTOLIWFRANEZL 5N 3.

1. EERAMOER, OFD, 774 —EFNCAVIRVERICERT I HAMERLDOH T
DB, DM, HE< M v I ABBIEPTHRIHEDET IMLDOER

2. BRI BEICE BT IC B 1 ARERAEOER S LUK A DER

3. W HFHDOER, %0, MHOIEHVTAEFROZERELCITRERRIRET SH8T
TEHOZER

DY, EEREE D AT LAORIBISEETEIT ) HEICIE, BEET RS S AR
DIENT, LELDX I AFRITHEREL I LENH L ENZ B,
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X 5.6.93 - P, BRIKMEDIKFES

— 188 —



63/ 6YN
[\

83/ 8w
N
—_—

_2 '
0 10 20 30 0 10 20 30
Time (sec) Time (sec)
5.6.94-a BHEKRE (BEELE) K 5.6.94-b ZHEKRFE QghEmEeTI)
4 4
: £
;n 2 i Z« 2
i '. e .
0 VWW MW\'\WA}\W- o---VWM -~
I rr Y I
-2 -2
0 10 20 30 6 i0 20 30
Time (sec) . Time (sec)
K 5.6.94-c FEAKZE X 5.6.94-d FEHEKRZE (BEELE)
4
&
;n 2
Pt 1]
ﬁ |
0
| LA
-2
0 10 20 30
Time (sec)
X 5.6.94-e FHEKRZ (ThHEFRETIL)

5.6.94 P; BMIKIMOLNAIRLIEE (SHBKA)

— 189 —



—4 -2 0 2

B 5.6.95-a ZHEKF (BEHELE)

2
3/ 8yn

i)

A
' / . WA/l
-4 - 0 2 4
35/ by
B 5.6.95-¢ FHERZE (TREARETFIV)
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571 HEBHOZREET VOERRSR

R SCIEBMNEITICHO S WRBHOBIrET IV E LTI 5.3 Tl~xILHITY
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i, BAENEREHEMBNERERHELZZRUEAEREBTEERB LI BEEGOHE
ARRICOOCTHREICHATS. 0k, BAFAEREHEEER L BUNE LR O/
FRFIC DO TIIRIA 5.7.2 1T 5. :

BOBELHEASYI2HERARBHOKENE - KEENEEHRO QS (H
BADEEBETFINOEARBAORB AR 5.7.1 ISR, 3.1 THRXRIZX ST, KFERE-

- KRERAU BB ORI — 7 SICEETHENICRARERICEBMERIZIELAL

HEURW., E—7 SICEER, FLEARICHZ ERFMERENEAZTIZNS. £0%, HHE
HMORMERENERE L ASBOMENI SIETL, BRIICIZERSRNRES S,

BOEBELHELASI2AUBHAEHBRIBET 2T TOLHEBROBE A BFTNICT
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BRIRTIR, EHIRORETIHFRLOTFUEAETHS 0D, ERIBOREEE
BOICTFHNT2ICBISHIRAVDBETH S, :

JRESEEIRIC & B BB O S L BB E BT 510K - & = VERZ AUV IcIERE BT
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BERRELALOEBERERNA IS S ACRBINTED, 3512, BE2HE
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75 LCERERICEBIN T 2 BBIELAIPSHERRE EOBKRRAITIR, EOELE
BHOTHHNRESHDERENBTLTL 2. S0kd, BENMEINIBRRRE .,
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DENERLERERICEVEREEZL 3. SHBELCAZAVES, GRENRE—7 A
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MIZEROHEICE. Bk, MEH - ¥ VEREAVIHE, IV ) - M RHE
 OHRBHTREARICEEa VY — NOMENREERT B DI Y - FE3K
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TEHEIELEL, BOVBADODM-OPETFTINTRBMHEHORELEZEZI LLDWYW 3
N-M-OETFNERVBILENDE. ZOBE, N-M-OETFTINIIHEDHEEZHR
TEHRDICBEEOM -O ETFTNVICENERHETANDEDERICTEL I EEBE#ITS
high. LA, MEICHET 5 —#MDIEh - O FAEROARETNELNT 7 M/~ F
FNEBOBENRBERETHE. 774 —EFILTR, BREZSEAETOLENHSZ
LEHBERNZBNVEVIBHTEBICE O THEINSZ I EbH B0 FEEFRO LA
Thhid, HERRZIFEALMBIZA S, BERSENIIOWIE, BONRBEEBHELT
RELZTNIZESTOVD, BENICIFRBEREBINEFAKTHS. ZBEFD 56 N
UFI—HERBBPITESDHEETNEHERERHBL, TOERFEEIIODNTHHS
BESHBLTWEDT, BEIILLIbDEEZ L. SHROHERRELXERT L E, A
HDHBET 7 AN—EFINOBERANELTHAS.

57.2 SUNERRHROBERRR
1) RYBREZAOEEXREEH OB
a) BIE

CITR, BOBREAOCCESAEBHOMBIT AN E U ERIFERTE &R MTFH
EBREUEZER UCHNL S CICBNEAIERIEBITICE T 5 812 KN FEQRTE N RIAE
HMOMBRARBEHICEOBELELEI IR TE. T4bb, BMNENFEREHD
WBEFRTIEINTA—FPERFTICEFOTHMENEREUEZR LIES TIWRAN
EIZOoWTHRETSE. CITHVWIHBIMERINR 4 1287, EAMERLZENRLE
Bernoulli-Euler 130 BREZ AW cBAI¥ERMIERTEH EMHBNEREHOMEEZER L Icd
HMOBELSHEBEMBITTH Y, BHEAT[HRIES, 1994] [Goto et al., 1995]D A 7% & ¢ B HYfF
W [HEDS, 1998 DILEB L INTNS. HHESHEREBITIIAUBHOMERRE
KEMHEICD ESEBRFICERAIN TV A [HBEFEM/NERSR, 1996). U,
FREMENIZ, BROTS - ﬁm%ﬁﬂ%@ﬁé.wmmﬁdmfma
b) HEXBEUBHO /NS A —58FE

HEAMUEHOKRBEHER AR VERTENETS0T, BHODIT, WMEHK,
N, 2WHE—A L IR—FEVWHRET, HELEBRMFEICERTS. OB
WMRESDOBITET NV ARETSBICIE, B 572 ICRT8BO/NIA—FDEERET S
VHBERHDE. ZOEKRENTEESIFUBHOEC TNV ERET LI ENTES.

B 98 IR T DM DIRIB(L X B/ €5 A — 4 13 Bf/tf, Bw/tw, Bw/Bf, 1 (Hi&tb/%F
A—%), P/Ac, @), o, /EDE6DONEZSNS. MEMBRAREIRLUEBHOREE
AEZBL3hHETNIEES, 1998al%H 5. #1& L THEABTT &S T O SM490Y @
—#iG - 0T ABKRER 573 IKRT
c) FEURRIT
1) HBETOREREBIFBOLLER

EREMBFORERERIIT 570, BHERTRBAFTRELERICES BB
D - HORICLZMITMEOLEEITS. W 5.7.4 ORBUBHETIVDKFHH EKFEE
i U OB/KkiE, BBMAEIRD - FORICX @RI ES &
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Bl 5.7.5 I3HMBEITORKRLD, HMEliCal %, WMICHEREMEREMNEMERICE
LHMEMOBE e AR LIcDDTH S . H57.5101, RGTHICLEBTBIRLTH 5.
al DRELFEBTHNITHIZH 2 0D, FREMBITOEEM B ALFREMER
DFEFBIRIEIC—HLTVE. A DREZUFEBTHERIBERRLOETRESCABDRE,
BAEMA L O BB ICSAENESEREZR LT ILDTHD, REROBEICLS D
DTREV. ULORBRIOBEBITOZ YU IRIEINS E&EHIT, o VRMAFENIER
EUErRSTEBUXER/NFA I THEIENDOMNSE. al %, b) TRNICERITTIL/ ST A
—FTERTERDLHITNES.

cm=J£~L: P doy , 77| P (5.7.5)
EI Aoy, EI 2 \ Aoy ‘

RGEI15LD, a BEMAHLOFAFBEMEL ST A —F OBITHHT 3.
0) P TOEREMBITEBNEMBITOREE
HWHBROBRELIVBONIK/SSTA— Sl ZROCTHBEMERIC & 2 BRI &
BUNEMERICE S HEMBITOBELARHB T I IELEZLS. BNEMERICESC
MBMEETE LTI, SITHWREAERERIT s 5 LB T, BAFNIERE
HDOAHEELI-EDT, HHOEBEBRITON —F L iZL A—ThH53. HMBHUHBEITOR
BAEANMBTEHELTREROERIBROTA(HABEHENNERS, 1996)IET 5
BrDKES, KEEMER NS, OB, BREMBEN EBNEMBETICEOTHESD
KIET, KEEMDPREIELDT, HMREEZLUTOXNERNTHMT 5.

1 (Uu-UYV (H-HY
=—= . (5.7.6
ezﬁ\/(us)+(ﬂs) o0
LB D s, WUTIC L B e, DBITRARD & 5108 . BEBOVTH3HEHDK
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g, :1(£+HsL.ﬂ) | .77
ExA I 2

SRTNIEN
E\ A4 I 2

HEBOOTFANEULICKE S ETHEEZT I de =aDE&BHTTHGT.1), (5.7.3) 2K
(5.7.7), SI8ICHRAT B Z i & D FREMFIT EBU/NEM T DIKFES Db L TKF
Euoldskdond. ChERGTEOHIRATS I &L D BEBEITED e, DIETHIZ
RADELHITkDHONB.
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e, DEXAS XA~ bal TH 5.
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— 205 —
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FARAFHERBUEOEBNETRECRLHEME L TIERMIT I HEMDOIINIC X
5LHDEEZONS. BSI6ICRBRNFEEANTRO BB TD e, L al O
EYOBMFEAE, EURICIIHBPEBRBTRLTNS. COEURZHMER NS &,
BRI EWU/NEALIENT OAXMREN TN TE 3.
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004 /= E DR
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ABBMISEREMIEN EBNEMBITEDEDN 5% ERIERBTHS. ThiTksb &,
HBH—EDal DEICKH LT, AREMBN EBNEMBITOENTRTITENT 5% DT
KINE B BER—DbHONFICLETOMITET VT 5% U LOENHBBE LR, #
IR CHBEMER ERNEMBITOENFTLEAEL VR D/NI LA IZENTHRK
14%DBEVNEL TS, ZODLII, BB ERTD, BHBINICEOTHREMRF
W EBUNEM BT OZENERITKEL ET 201, BAENEREE CEHORBMENET
L, BHOBEERWIERPET 2 EICLAMBOEREHEHB TCORBREDOEILIN—
DEREZEZ oD, BRI O IRIAVSHETHS. BINBITTIIHEREMBIT TOR
KIGEEA, BAEMIIMNEMFETICHA~EMT 20, BT 0RMBROELENK
XML TLLHASO TRV, REFHOEMICKD, HOBITLD, BAZOEREH
DEBHERICAE AN B BENLTEEEH > TV EEWLS. HUEXD, BEOH
A B O BY BB 1S 35 W TR B BB IC e R OB >0 TR & D 1H
EUREPDLETHAS. :

DX, BHEBOBEEMDKERMCODVTHFTS. BELMRBRERIGELM X
DX SIEBREMBN EHNEMBIROENKZCHN, REEMOFAIBEELLE L
bhHH. HMICERBEEMEEHEITEH - BDEA, o EOBREZNZTNDRENE
it UTH 5.7.8, B 5.7.9 IZRT. 2DODORZHNRTAHB EHONCHREMBFTOKER
DEBEFTIZAESE SOV THEDRbNE. HiZal DRKIMEal =0.29 TN DHE
EFTHB. FIMNIWHDa =0.13 FiETIE, EooZRIChTHEMNR SO, C
DI EELIDHEIZT A27-HICRSTS, R5.79D0FK al i T A6 D2&R2RTHMESEL
T, BEREZKD, ZOLEFEHUAHEREE 5710 77T, Zh &), 2TDall
S UTEBREMBIROANToDENKRENI &, Fload WRE LB ERUNEALERITIC
BREREMBEROESDENKESLIMANCHEZ Z EDHI S, BREFICAOWKETR
OHBH TR, RAESEMIMBHREEMONPOBRB TRAZDICHL, BREEL
REVEVHBHOMBHOEELZIT A2, BREMER EHMNEMBHFOXIEAHER
- DED, FDRE{BAJHEBENEZ SNS.

e) LB
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T4 5. SAYHERTIRN & BUNE BT OBEEN—RUESHTBHETSH S 5%LUNE
HADiIlidal <042 2R THENH S.
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MHEERICLD, BMENEBEBOREBNEFICRECHENIBENLAEREEZR>T
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Y7 MERAOTHERLBEBZILERITERL. COLHITHERIIARICENT, ¢
XTI EBHHICREINLD O, ZHULEBITET) LHICRFIAT 5 HME DR
it T 2 HEEBRRITIRET B L2 ADBBL.

RETRIEREBENEEB CTEBETILTOD, BEEZ2DULTOIMOB I EEZENCE
HEOREIT-7c. WD TH, EREBITORBRODITOCEMNENFINOZLH ZRIET
X5 HOBHEDOBITEINVFT -/ 2RUBHOH NIRRT PBNIERERITS S
KEEEY AT LAOBNIESEBITICE O THEMATE I ENKRELEND—DTH - 1.

UTIEKZEDE EH%ERT.

1. 1995 FLURBBICRE LCHEBRIICEII2EBEBTOBREER L. 2T
3, BIWFEOBHBEEZTOVHERITICHT2EBOABIERINS L O ICE
BU7. 3515, BEBAXAEKHIELT, EFMELPHMRBINICEREETOER
BRERODOTXMEBEZ AT AIETHBELL. BEBOMBRI THICE
BUBEBERTHIBHMBHEPEMO 7 VA —EIZ >0 TIREDFL(BXE. F
7o, BABEEBITICBIIARBEOREHIIOVLTHE LB

2. B, WLE, 1BHLU2ET— A 1RO Pushover ETICHNBIZDERICK
3 BEREBICET MRS + SAZMAERE-) ICE TR, BIFED
BBV 7 POZILLSTIRIIA—DOEIB SN, BHOBITIARVFv— 7 2t
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HXREDN I~LUATHOIERNWEZEZ SN D, Uk, FEREMIT TIIBENINE
LTWABIEERATIIENEETH 5.
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U 3 HEETIVICL ZBITEROUBET - 7c. RELNT A -5 PEENR NS

— 210 —



A—FRRECOBANERARBHOBE, 4 DOHBRAEF VL, AEHE-K
FPEMBEHROCEBREFANBETFNTEZIEHSTENL. L, RN
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DBENKES B IBAENEIEREF>THS. Likh-T, SERLUIKEER
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DL AR DH L EHEMERFTTEDL I ICFHET 50 SROMETH 5.

. MSBEHMOEGEERICBVABEETIVELT, |- Y2 VEFTIN, BDETI,

| EFHERETIVENRDS. ISICIOSDETNICAVAMEIHBRAPETIET
NVEBEBBRTINTVBEDT, BEEFINEMBETINOHAEGOEEEZL S ED
BOELOBITETIVNAEEENLS. ThThOBTET NVIZEHRBENHA SN
Bil-TkD, Chox+ 0B8R ULALTEALLTAEHEERNORFEES - IE
BEICFPHNTAEIERTERY. LEZR, KRB ORPERHAREMITTE S -
Y IVEFILERCT OGEYEHEHERAERAOZINE, BYEFLID TR
ENETT384bH0B5. ZOXSULKERINETIIVOERGEHEIIHE XS A
— Y REMBRETHEINLIBFTRAICIVEENIIRETIONEE L. 4
®, HEHBEREERTAZ LIV EBEVEZICHM TS5 ERMIENELE
ARETEIENEETH 5.
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DEBFERTERNTHA) LOBBH S, —BIC, FEBLHBET TIISMSE
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Appendix 5.1 BRER*ERB L7 7 A N—EBEFRABETHEFT I

1. FANE
—RICHABEYEBREABEL L TENTALDIKE I 74N —RIOEREAL
BIEDNBRIEABENECNABICOEN TR ERANDOELEDTH 3.
LU, THETI, 774N —RIIEBERCEATEAEN -V THERICIR/
HWERICLII2EMEBEREIBERSERTEZSZ2bORAS LML, 22T
2, BHMEREEZERLAEMEEN-0OTL2ERERD [#E85,1997], Zh*%
EH-0FBLVRLVOERHEFNE LTHOISERIFEGS FHICOVWT, %
OEMAMEE®KRE TS (BT 5,2000] [E& 5,2000].

2. HEFEHERMOEFEB/LELHA -V T HERE

21 BMMEEzXEUCS3HBREHEMH OFEMRBRH

CITIREY, ARENEEH ANV 7 Y- E2FBELTZVABERNE
BH (UTFTHPEHEEHE D), Iy 7 0 - 2RBELAHABRNEES (UT
FEMEHBM EO D) OFICFEMBIN 2T, ThoDEREL LICRBERES
BoERERS . -

BITETNVE, BohkiEH -V FA4HBRICAAREZEZ S/, KASLIK
RTEIOUEBOHMO—HEROIB LEEELL. ChICHHTEEEZERL
T, AEO LS B1/88A 2 HT S E L, WAFEMEH 7027 5 LMARC): Al b
BB AEREMEREZT -0, BRI ARBERACOLHICELSEHEEL,
A EOBRIRIEEL /ST A —F RetWRIMRBL y/7* 2 EBEOHBE N A —
FARAUETTHLIICRASNIDHEHTHASGDLDERE L.

A iasMa90%BEL, XB [£5,1997] 20KV TAHBEALBHFHEZEL <
WFYVZTROKEA-VTHRES52. BEELANRIBHEAUMNER L.
HREHRBEOUSHI TRONS &5 IKRASL20L I K5 AR, Jhid, #

= =

Bl A5.1.1 %D FEMEH EF I

# AS.1.1 FEMBIREFILOETREMENNT A —%
A R | AR AR B I E L, o
WEAR  \esx—sr |  7/7° mm) | 52—z | TANT PR
thZE W E A | 0.3, 0.4, 0.5
7 3 bt 0.6, 0.7

0.6,1,3,5 28 0.16~0.92 1
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DEL, HARESEEIHBHBO XA
DEBMNERTZSLIICEZA. £
OERIIPEMTHEHTHEIBIASZ
EHRICREIC, REMEBEMTIEA
a7V -—bORFEEEZZEELTIN
THRME L., REJIRF/NMMRLITLS
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(a) PEWEEM BR|T/7v/7*=1
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DS US-30-1(Rp=0.3)
US-40-1(Rg=0.4)
US-50-1(Rg=0.5)
US-60-1(Rg=0.6)
US-70-1(Rg=0.7)

——FS-30-1(Rg=0.3)
---~-FS-40-1(Rz=0.4)
----- FS-50-1(Rg=0.5)
-------- -FS-60-1(Rz=0.6)
——FS-70-1(Rg=0.7)
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(b) REW@EHM  BHBAEK 7/7 *=1
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(c) PEMEIEHM D ELUBFT /Rg=0.6

——F5-60-0( 7/ 7 *=0.6)
----- FS-60-3( 7/ 7 *=3)

0/0",

(d) ZHWEEHM /& D E LB Rz=0.5

——FS-50-1( 7/ 7 *=1)
----- FS-50-2( 7/ 7 *=2)
- FS-50-3( 7/ 7 *=3)
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RESHEL. |
ORMEBEILEDREHEALLEKICIIELRIEBE, ZORETRIBES
HINS K BBEAND S .
OBRVELIPELICONTOTHBNEL D RBBEROEENNS LEF I
TRRENENT 5.
OMFAMMCHABERICLIZLEMREOAEVLOTHHRVELBRW TR
HROhZHBELH5.

2.3 WMBEEHEBHOILH-VFHBEEROES
ULrLoBir#RICI ORIV ACMABEMBEBM O -0V T HHEEZEAS1.4
BFLUOBASAISERT IOBFBRERTBEEHMTEMNTS. HkEL TR
ABC, . . OEDEHEELVOTAMEOFEMBITEABENNS A -7 - RBEMNOD
FNEAOREANEROTABEICH LTy PL, BED2REZRE/NETAEBAE
LTKRDE. BERRTA—FELTRBEARHFTOBRERRNTTRT I« [ER
5,1992] PEBEEHML, ZHhoApEHANVEHDEL .
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B A5.1.7 FEM B#H EREX L OB (FEHWEHH)

A =(2400/0,)"2 -2 (A5.1.1)
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zr\VE
7= 1
S AS5.1.3
NCA /o, )p,a,e ( )

(. /ay )plare= {1.0 (Rg £0.453)
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I ?ﬁm“ﬁ&ﬁﬁ]ﬂﬁf)\ BfiéTﬂ%@%BQM@2m¥g
a: ROEX

(A5.1.4)

BN FH B (BT 5,2000] [#FAS,2000] 2BRI N0,

EHRINIEAYUMBEZFEMBHMEELE L/ DIKASL.6,A5.1.7TH 5.

DETNIZDODNWTHHEBEHNLICEUTETNBR I EBbMS

2.4 Eﬁ:/?U-FQﬂEEjJ:ET}b
FREBHMEICKE TS 7Y - PIABICIOBEBRERITZ 00, 1@.%0):1/
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KEHBEOEMERICED, HlIBICL-TH _
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THRABELRRTACETHRME, Kk ;
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FMEICRKBEINTHWARIEEZEZERLUTEMRIE
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Fh, BOELICHLTR, RAAERAL
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20,/e, DBE (0p,ep) BDATOEHEIVVTAIIVIENERBRIL, %
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UEokSic, MBo#EsrELohs s, CO®RIIFEMBEIFE EICKET S
CERBKZDEHRIEN -V THAEARELTHBELIIENTES. CITRINE
EMUIEA-OVOFSERERERIEICTS.

3. MBSEEIR
3.0 EBROBESRAFH
UERC IV RBBEINLE/BER AN -0 TSHEB{EETDAPIDO L —HF —H% T )b —
FUIHARAD, TrAN—RBOEREAOHBBIEERET AT - 72

e, CHoDEB/EEH -V THMBFREEBICLIIBITTEONLZ DT
BHEIENS, MHHAEREKT 348
TRIASE ISV IHOHICERTE. |

BT I BB O S T IS ST — O3 % B AR 'ﬁf&ﬂ -
DEBBICHIL T 2T HOIHDOEM
BEN-OFHEROERLITINET ..
RbHdh, 2OF0LAOEES P, v L"§§

t7TOMIFERICHTIREBIEIIZ VY

FA4¥7I5 L
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N
N
EHBLTHRIMAI NI EELZEL - - - 4 t
TV 270EBOXBIRBATAILLE '
L, W27 RREHBZObODIEH — O LI 777777
THEREZALL. () EBRERBOBE (b) BHEF N
BrntgELILDIE, BHEBKETIT — ,
bhicHEXBEHETLONACT ) v F
WELEER [FE 5,1996] ThHhA. it
Rk IIEAS1.9)D L HHHELRT, © %ﬁ:;;ZQEQ%QﬁE
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R A5.13 ERERBIHMBOHT

EFNE $2-35-35-H[10] $C-40-3 | SC-45-6 | SC-45-6 | SC-45-6
No.1[No.2 [ No.3 [ No.4 | 5-20 0-20 | 0-30[1] | 0-30[2]
HAKE I (mm) 1388 1125 1434 1470
HRAK | HETHE (mm) 346 X211 275%175(207%X130] 208.5X138.5
~T#: WE(mm) 6.1 5 5 4.5
R _ , 8
HRIREREL Re 0.353 0.368 0.400 0.450 0.440
WHEIMMEL T 0.391 0.232 | 0.248 | 0.250 | 0.248
. HWHEIMBIX r/7 0.79 3.00 2.30 1.69 -
' ,\.gjﬁﬁb_ﬁy MEH/NSA—5 1 0.372 0.372 | 0.619 0.620
avyy— rRER - : 0.2 0.3
BRZEN Sy (cm) |7.08]7.41(7.65|791| 0.68 1.40 1.54
BRME Hy (tf) 104 | 103 | 101 | 103 | 9.27 3.91 4.02
Yo7 %E (GPa) 218 209 208 207
I > S B S GV AV - 0.281 0.263 0.266 0.260
E 48 3% B (MPa) 454 303 295 318
Yo7 %E (Gpa) - 21.8 21.2 22.1
avoy—-NR 7V UK - 0.168 0.160 0.159
EH®E (MPa) - 18.2 17.3 18.4
TMA TMA
JMA | JRT
H B I IMA | JRT [57°61 %75 }inrga }J{l& G.TI | G.T.II
X153 HBKE 15 LI EERT
#£A5.1.4 NATY vy FERICHAVWRHBBHE
OB HMmBEY | AXATOREH
" = MEBELAES N-S K7 1 IMA
ﬁﬁﬁfigﬁﬁw“m TR BERH P N-S R4 T IRT
BB K N16SE k2 il HKB
. ) 1 G.T.1
WEBEAEKFERIDEER VAL D #IRB m G T
A5.1.9(c)D LA T 7 AN —HEHRIC £ AS5.1.5 BEFFIUWEIS U
& - 2 4z = . HHMENEINWEIEE
W, T REMBITZHE L R ASLY, W7 & 20 2 &1 (15 1)

5.1.5, A6 T .
A5.1.5, A5.1.6ICR T % AS.1.6 BEBITICH I BHEM

BERSAT 2RICT7 7 AN B3R

32 BERBEEEREELOLR BOAE Newmark O A7 ( £=0.25)
RASLIOBHEZNERORITHR  game oo
ENATY y FERERZLEODFH pIEE P LtBEHMEZEER

EXAASHHE SMA4ER

THB. IhoickdE, IMARZA =2~ 1 &k 1
A LNOITRBRBIFEBITER I750Y 48
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FU7No 2 TREBIMERIIERER
EHBELTESIKKZUEEEZTL
T3, COBEAIEN3 APV THRABTH-7. CHhRBERXDERNET
NOBEPAHOFTEMADLTLEANROB/NTHicHEBDN S, FEFICH
WHRBEBTHEIEHISISIKRTORMNRD L EBEDIS.
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£ A5.17 BAEBENEBRILLOLE

RRICEENM BREEM
HE ey | mme popell L TEAT IR T ool MY TR T AR L
B B i e
Wﬁﬁ/iﬁﬁﬁﬁ/iﬁ ﬁﬁﬁ/%&mﬁﬁ/iﬁ
No.1] JMA |[-4.05| - - |-331]082]-151] - -~ [-1.06] 0.70
gy [$2-35-35\No.2] JRT 9411 — - [1040] 111 { 342 { - - [ 1.58 ] 046
-H[10] [No.3[JMAX1.5| -4.45| - - 1426095]120]| — - 1.05 | 0.88
No.4|JRTX1.5(-9.29 | - -~ [11.46] 1230 431 | - - 11.38 | 0.34

JIMA 3.69 | 3.38 1 092 | 3.23 | 0.88 } 039|046 | 1.17 | 0.37 | 0.95
S$C-40-35-20 JRT 887 | 874 | 0.96 | 8.70 | 0.98 § 2.34 | 1.26 | 0.54 | 3.53 | 1.51
HKB 2.66 | 236 | 0.89 [ 2.68 | 1.01 | 0.73 | 1.13 [ 1.54 | 1.03 | 1.41
F 48 JIMA 2.38 ] 244 | 1.03 | 2.65 | 1.11 } 0.33 | 0.44 | 1.35 | 0.43 | 1.30
SC-45-60-20 JRT 5.10 [ 537 ]| 1.05 | 4.61 | 0.90 } 0.41 | 0.93 | 2.25 | 0.41 | 1.00
. HKB 259 1240 4093275106} 076 | 0.95 | 1.25 | 0.88 | 1.16
SC-45-60-30{1]] G.T.I } 3.08 | 3.21 | 1.04 | 2.90 § 0.94 § 1.35 | 1.85 | 1.37 | 0.95 | 0.70
SC-45-60-30[2]| G.T.II | 2.40 | 2.89 | 1.20 | 2.18 | 0.91 | 0.17 | 0.46 | 2.69 | 0.18 | 1.05
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