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W5 ([®1.1.3), MEmS Y ) 1% — O EHEZR BT DBEREO THPFEZIER L CWO DA REN T
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) ZATAHRIEICEOT, AN EEEAIMMN Y VR CLUF IV RiE &R 5) & BRI E:
FREEZRE (U CIEREERE & F5 T 5) OfRNaRMEZBEICAILT, %A & RHmONERHR BRI
R L, Wk U CHEREE T2 S Y oFikiRT,

RER

HABHEE L

&
B 5
¥ 7%

111 ERaioXE 1.1.2 BuESAIEDRAR

S 3.9m

1.1.3  BrdERUA =541
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1.2 EXWLAE

WaoEEEaE Y, B 1.2 1IORT XD IShESE) (05 0 iEBniER) & pkEsEdh - 2 U pE S mSED)
2T 6is, £z, B 1.22 1087 X0 ISESADGEKEET A58 OWBNE, RO LA & RO Ll
JEPHEE CEIUTRD D Z LN TE D,

Bk A O T2 72 DICRHETAIR & P A OEEEAEZ BB L C 4 7 —AZRE LTz, £7°, ERUN
£ 0 AR ATEE ) WREBI OS5 % CaseA &5, HHEEIOS A CERSUTEIE L7 A h VREER
FENCREO 3555 % CaseA-1 & L, FhEAEL & 2722 DO LAENTRITCE 2855 % CaseA2 £ 95, £
o, ERR LY Bk o aTES ) SWESESh & 72 5355 % CaseB &35, BHEEEENOL A CHROM I
DOPEIRE ABC CH DA% CaseB-1, R THIARL X 0 AERITION A % CaseB2 &5, BHHE LIV ah%E
RHEIZEZE DR 5A1TIE, BOAEDRRKE 725 Z LR LAV NS 785720 kEmEic
725720 UTHKIBEDI KR I S RDGAENH D720, CaeB2 DIEFIDBNE L 725, £z, FEEITBIT HIEH %
T 5720, FNEIURHREFIZ TS LT,

AGHEEV,
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TEREAEO:
b) &Y EER) (OIEIEEL) (d) BiEEE) X Y2
1.21 ZERESHOHZX 1.2.2 EAREREAK
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1.3 #REHDSEE (Cased)
131 RUH LAEHNRELEDSS (CaseA-1)
bR 7S O PR CRERHE Codu . FREE) OB E CEIZL., MR mIOROH T LB 25
D, TN L 725,
(RO LAEE
TROH LAEE pid, BRI AEt 6 L [Fl— & 3%,
Q) RO LiEE
VAR DM R E 2> HIB R DIROH I A DRI V25K 5,

Vi=\2g(l-w/tan0)H #(1.3.1)

ZITC, O BERHEIONVEIRIm AN, e SRR, AR DERRICED ETORME TH D,
QBEAE
JAEASEE v, W) BEE L B TOBLEZARE S D, MO UNZED D RERFH ¢ 2R WA OB (x,
) MOV ARGy Ve & ¥ FEEESNERY VAL LLFD L SRS L3 TE %, 22T, =0T D,
7R, FEEHEDRUIE, RO UNEIZRT %A L L2,

X

f= ress £1.32
x=Vicosp-t .. #£7.3.3)
y=1/2gt> +Visinp-t .. .. #(1.3.4)
Vi=Vicosp ... #*(1.3.5)
Vy=gt+Visinp .., #£{.3.6)

TROHH UNZED B OEZENLE F TOACTHEE W Z0ET 5 2 LT @ 1.3.2 LBl 25KRd 50
%o Foo 132K 13HIRATLZLITEY, T ziES L THHROHIIAZES Z LT
60

g

2
=——2—x"+tanf-x
4 2Vi*cos’p p

----- *£(1.3.7
Bhef T & OEZLEOIRE Vo,

V=it #(1.3.9)

F70, EEHE)SHREE T R LX—ERDD T L B ARETH B,
@) B &5 A1
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B 1.3 1R T &L O HAHRTE SRS 6=30" | ZHMEEEREREL 1=035, ¥ Fm S H=20m, %EAAK ¢ 090mER
BEAREL, BELE K »)ERDD,
RSN OO LigEE

V1=4/2x9.807 x (1-0.35/tan30 ) x 20

=12.429 m/sec

EZTE (x=17.100m) F TORERF

_ 17100
12.429xcos 30

{EZRALIED y R
¥ =9.807 x1.589%/2 +12.429 x sin30 x 1.589

=1.589 sec

=22256m

EZAE (x=17100m, y=22256m)

L)1) >=W
YTk 12.425831 o0 T30
=0.0423x* +0.577x
BB D

Ve =12.429 x cos30 =10.764 m/sec
Vy=9.807 x1.589 +12.429 x sin30 = 21.798 m/sec

V>=110.764% + 21.7982=24.311 m/sec

§
=
ﬁE‘?(gj\gxa.jn
P BERR, Y1
(0. 255, 0. 390)
g
=

1.3.1 EHEHI A1 D5 L8
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1.3.2 RUH LAESNEDER L B H158
1.3 2179 &£ 9 ISERRHEICMIOZSHENH Y . RO LAENTHITE 2558038 5,
WFRUE LAE
RO LASE pIX, ERmLE ORI AL & [F— &35,
QMU LiRE
BA R B O LR ERD B LA 3RO 5,
CaseA-1 L [FIRRIZRO B D,
QEEAZE
CaseA-1 L [FIERIZRO B D,
@) EtEHI A2
1.3 21RO WSO LAEE p=0°, FEREARL 0=30°, SHMEEELRE 1=035, 7% FsS H=20m,
WATER 6 090mERIAR) EAGE L, EZENOE (¢, ) 23RO D,
BB OTROH LA

Vi= \/2 %x9.807 x (1-0.35/tan30) x 20 =12.429 m/sec

EZENLE (x =17321 m) £ CTORERHR

B 17321
12.429 x cos 0

TERALIE D y AR

y=9.807x1.394%/2+12.429x5in0x1.394 = 9.529 m

=1.394 sec

EZENE (x=17321m, y=9529m)

U
YT 12.4192239(2)1 cosfg " +an0x
=0.0317x"
BN DL

Ve=12.429 m/sec
Vy=9.807 x1.394 +12.429 xsin0 = 13.671 m/sec

Vo= 12.429° +13.671°=18.476 mlsec
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FBRPD R, Yo
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HREM x. vy
(17.321,9.529) |

x:.g’:
(17.321, 30. 450)

1.3.2 EtEHIA2 DFEH L8

1.4 BIEEFDIHS (CaseB)

Rl AR AR, MICRHEOSE T, BREEEE) L 72 5 TR SR\, BRI CEZE L.,
ROHT LRET D, ZOHA, NRAEZRE L TRIAENOROH LA ZHEET H0LERD D, E
FECEAHERT I 2L—2a VOER? D DOANAEERHET D, HAY I 2 L— 3 VOEREE
Kz, B1.4 1~ 1.4 31 3WNREOH], B1.4.4~E1.4.6 (L EERIEOHITH 5,

141 ASTAEOHTE
() MREOSS

B 1.4 1~ 1.4.312L Y, RiEEHRARORIABEIERE ) Som Th o772, B4 TITRT LS ITR
2AEURE U CRES ORI BEEREL Som LIRET 5, RET D5, REaEcss 35°L 400, RUH
LB, 15mbkee & 20 mbee, 25 misee D 3 77— A THT I, KENLOAFAREIL, B1.4 71073 X 951
FAECAS 35°DHA TIE 465°~586°, RIFEAELA 4PDFATIE, 500°~393°Tdh b, LI=hi->T, Zefld
L TP ERET S,
Q HEREDEHE

BB, B1.4. 4~ 1.4 6 1T~ T & O MIMRHEDESRREEL 720 | 20~30m LIRET 5D, RET
LA AEL L RO LEEOFRMIT, MRl & FlkE 5, FRROBEDFER. K0 LDOASAEIL,
RIEARCH 35° DBATIIUT~526°, FHAAEDN APDHEATIZ B0O~5100E 720 . R2MAIE LT5LR
ET 5,
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31-40

l.ERLRA . .
| TELA— EAKE

1

1.45 SHEREOMNIME (2) 1.4.6

Vi=15m/s
BE y=0. 247x-0. 0231x*
(5.333, 0, 657 =13. 85° (Lm=)

X1, ¥4
(38.302, 32.139)

147 AFAEO#E (MihFE)
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1.42 ROE LAELNFIOREAEDSS (CaseB-1)
(RO LAE

I BEV T, NS EE DSBS C i U STERZEIRE D SORARE CIE S %, RORSEREIE, TR S 71 Jh & 1.4.1
(ORT LD IBHEDOBRA TR DRARIE T LRI LN TE D, NIRRT EORRETR 1.4.2
(TR, R1LAT ER14A2 TRD HND PSRN BIROH LAEEDRIE S D,

=141 EBOEHERRERER
KR D ESEEO) ESGE6) D
A O o 5 e
VAR 10kN i 10kN i 10kN L1 | 10kN L1
R 04 058 0275 0275
%% e 028) 026) 028 022)
BRI 058 077 078 0.78
75 p 025) 017) 025) 0.18)
RUE A A B SELAEE A
AnER (HASER (AASER TE (G )
Uil Uil (BRI VAT
SOVEE (B RZS)
F1.42 ASAEERSTAE
NFHEE - B SR - B
M of 60" 0, tan—l(tanﬁl‘ e]
e 55 -6 P
Q@ RO LERE

AR YO RE ) HIEBEEUTICEE LId B 2 AFHHE 1,6 LT, R 1.4.2 L 0RO NG
JE & G EED HIROM LIHEE 15 i(it1.4. ) TROOND, AFHHE VX, 1.3 D06ROHND,
sz—pcosﬂl Vi e e e e 1.4
cos f2
Z I T, p: PEREOGSRER. B NFHAEE, B IKAETH D,

QHEHAE
CaseA & [FBRIZ, JEIEEG, pRXE L, EZEIEA KD D, RO UAZED HRNERHE ¢ (2381 H¥%A DFE

B ( y) ROVE TGS Ve &% FRESRER Y Vi, AR X DTS Z LN TE 5, BBNI
L2 D,
ZZT, B=6—pThHsD,
- e &1.42
V2cos 8
x=Vecosp-t e ee e #H1.43
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y=1/2gt* +Vasin f-t o+ e FH1.49
Vi=Vicos g e e e e =1.45)

Vy=gt+Vesinf e e e e = 1.4.6)
FREO UANEED B OB F CORRERE ) e 5 2 & T (F 1.4.2) L0 BEERFE ¢ 23Rd b
5, Fo, & 1ADICE 1LADRERATAZLICLY ., FHXEEE U CHREOIZE = L3 T
5,

g s
y=—2V22coszﬁx2+tanﬂ-x """ &H1.47

BHET. & OEZENTEDHE VoL,

Va=\V2+W2 e e e e FH1.4.8

@) E+&151B-1

B 1.4.8 =3 X 52 EERIm AL 0,= 400, MRhm, 2R 1.4 TIOR L2 ASHISN® Rint+E -
i, Ve AEE IOKNLLE) | SIS u=015, % M&ES H=30m, BEAMIK ¢ 090mEKA) ERE L,
ZVIE (x, ) 2 RD D,
BRSO NG

Vi=1/2x9.807 x (1-0.15/tan40 )x 30

=21.983 m/sec

NHFAEE pr=60—40=20"
B
fae tan_l[tan20 x0.275
0.78

RN DORGTRE DO U & 725,

- 0.78x cos 20
cos7.31

]=7.310 ‘

x21.983=16.245 m/sec

RO L
B =40—7.310 =32.690 °
TEZNTIE (x=17032m) & COEIERE]
t=17.032/(16 .245 x c0s32.69) =1.246 sec
TERALIE D y HERE
¥ =9.807 x1.246 */2 +16.243 x 5in32.69 x1.246
=18544m
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2B (x=17032m, y=1854m)
L]]i7)5=W

9.807

= — X% +1an32.69x x
2x16.245% x cos”32.69

y

=0.0262x> +0.642x

Hi=30m

RUH LAES
(32.69° )

R&AH
(1.

H2=30m

WRITE x.y
(17.032,18.544)

TE#maao:
(60° )

X2. Y2
(17.032, 30. 345)

1.4.8 EtEHIB-1 DFEH L8N

1.43 RUOE LEEHEREDIHS (CaseB-2)

% 3Bt D> DAERHEICERE U, &8 LIROHTHA ISR NEREE SR U CREEREEI IV NS < 72 B8,
FREHBEENRKE  7e BT, ROHLAEIVNS ool h, kAZiZieo7-v L THHBRSKE b8
EBNH D,

(RUE LAE

CaseB-1 & [FHRITRD i,
Q) MU LaRE

CaseB-1 L [FRRITRD B s,
QEHAE

CaseB-1 L [FRRICRD DL A2, BERHEICEZR L7556, B4 QTR 3HEFIB20D L 5 1K FEL Y EmE
RO Z &35, ERZOiEfL, UTO L5 RO,

x=Vicosf-t e (7£1.4.9
y=Vasin f-t-1/2gt> e e e e F1.4.10
Vi=V2cosf e e e & 1.4.11)
Vy=Vasinf—-gt s e F1.412
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y=tanﬂ-x—mx2 """ (:_l'.t1413)

HRARICEET D E CORTIE, % FIEESRER V=0 ThH D Z b

p=smb (=1.4.14)
g
RO U ED D EmR L TomSIE (1414 %2 K14 10 1AL T,
2 1.2
ythzs—mﬂ ..... (71.4.15)
2g

O UNCED D iesnf £ COACHRRRL, &1.414)% (K14 PIRALT,
_ V2> sinfeosp (51,4 16)
g

e bIE, FHRBIA2 L [FRRE 722,
@ EtEHIB-2

1.4 91 TRT X D\ SEANE ORI ABC 6,=0 _LEvRim k0 40, Mtwim, K14 1IORLEZ%EG
SIS (RhEAE - AR, FAEE 10NDLE) | SHIEEELRE 1=0.15, % FES H=30m, AR
d00mMERA) EIGE L, EEANE (, ) ZRKDD, 72720, FERimIT, S UEHEE 95,
BRSO NG

Xn

Vi=4/2x9.807 x (1-0.15/tand0 )x 30

=21.983 m/sec

ANFAE f=60-0=60°

e pi)Es

ﬁzztan1(tan60x0.275)=31'411 o

0.78

B DOREFHEE DR LS L 72 5,

y, = 078xC0s60 o1 983 10.046 misec

cos31.411

TREOH UAEEE, AHIDT- O AE L [F—L 720 bRE L5,

f=31411°

TROMH UNZE D S B £ T &

~10.046° xsin°31.411
& 2x9.807

TREOMH UNZIE A & iersi . = COKARREfE

=1.398m
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~ 10.046% « sin31411xcos31.411
9.807

X,
=4577m

AR E COBR

9.807 2
2x10.046> x cos>31411°

y=tan31411xx-

=0.611x-0.0667 x>
B S D
Vx=10.046 xcos 31.411 =8.574 m/sec

2B (x=17321m) F TORH
t=(17.321-4.577)/8.574 = 1.486 sec

EZLED y BT
$=9.8071.486%/2-1.398=9.430m
2B (x=17321m, y=9430m)

B> B DEE

9.807
Y= 2 2
2x8.574° x cos“0

=0.0667 x*

x? +tan0 x x

20m
H1=30m

10m

H2=30m

X2, ¥2
(17.321, 30. 450)

(1.4.9 EtHEHB-205M L8

1.5 #3988 - PHBESHDYIE
MEEGY) 1%, FES) SPBEE BT HIRFEES [FER (AAERAH) ) < THE (&R )
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SEH
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6)  EHE, AOE, B, BEHEEOL - RHEMEIR A BIE LTI L OEERATE O, TR
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3. mEHOEHE
3.1 HulkDaxEt
OF-2=15;
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() 1SR
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fHF7-m— Fe/Us L5 e —75E 18 L O
AT X DEEDT DB T D, 7283, ARt
FHITIE, TR Smm OO UEAEE G E L, %
TR H20m (28 221/ ¥ —|2k 5 Al
TRV —DEE IS4 3 r—AIZDNWT
Btz Fehi L T\ b, Fiz, B4.2.2 17T &
D\ ZAERERA ) & e EREBHELA T Tt — 7 &
fia— 7\ XBI L CHEEE L T D,

b)raxs Yy (c) @— K+JL
FE4.2.1 FHEBADKEIRR

183



RERE #9154,000
RER #9156,000

Jaan

@ (50 mm)

L

ﬁ fitn——7

%

4
Y - R - "
SRENBES AR - SRS

®4.2.2 ULEEBOMKEEEAR R4.3.1 HEFATETIL
4.3 HIERTNE NI
431 FEAFETIL N

SRR E7 N OBERHEMIRAR 4.3 1 T, AT O 9147 %
LIABOFERO— LA F-HIE SO CEEICRERCIER L. Zh
b EEE SRR D - LIk Y, &Rk EETUELE, % /£, =100 GPa
OO LT, SRE2 4R L T 5 H ISR LUV 010914 50 £(%)
oL 4 BiRY = VER, F— vy T 2 BIRRER. VAT (@) 74 ¥O—7
O —AIEENEARE LRV 2 B — 7 NVER, BRIV —F o (MPa)
UL 8 B RERERE AV, 245 = -
O URSHBORBAE, SfE—U T4 Ml L O — ik v

FIVTI, s ORI - 370 B S i (B 04) ZiE g 11.;22500 GP; %
Lz, 736, UFAN FOREDIHT M2 IZOWTIIBER T, UF A
AL L IBE IR SED T L THIL TS, 2, U va—r s
L UFRN MIERREE L LT3, BERSAHT. EE0ERREML (b) £:48

R SRR DR 2 e 2EE & LT\ 5,
4.3.2 #EUERA|

4.3.2 IEHA-0VIHBEHER

®4.3.2(@) 2%, VA4 vao—AHWESH—OTHERERL T\, ZZ T, 5EAE NV V=7
B LD IR AT T VB Ui, 728, VA Y uo—70O—kERE E1 38 XU (G
MBI OBWHRE) 1 3EaRER Y 22 EI0E L, BIOTHE S%ERE L, ZOH%ITOTHIMERS

BIOITRE LT

B4.3.2(0) iZi%, O URSHEDIGH—OTHBHREZRL TS, T2

T3, YRR AR H 2 bR E D

1% 9% Y =7 ROFEHBYLRIZER LT, 723, BROHEIZIE vonMises DRERIFHFARZERA LT
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#4.3.1 EEETHUELIETA

HE | SRS SE | SRR E | EEE TG | WEE G| AE (MEL LY — | a2 — | R ¥ —
rr— 244 8, (mm) S, (mm) o (°) B o (rad/s) E, (k) E, (k) E; (k)
Cascl 417 34 160.5 79.1 27.225 49.6 7.4(0.13) 57.0
Case2 371 0 103.4 69.4 31.414 48.4 9.9(0.17) 58.3
Case3 115 58 75.2 111.4 23.319 43.6 8.6(0.17) 522

BMADORAREFE LAV X /T EHEL IV X —DHGZRL TS,

W5,

PRI GHRNARE, X— Ny, UFRVRBIUY A2 ) v AL T, FEERREHIIBME b
AL TUVRNZ L LY, R (EERE E=200GPa, R7 Y U tbv=03) ERELTZ, /o, a7 U—
NESEZR L THERTIHBESHER SN TQUOVRNWZ bR (BEH(RE E~20GPa, K7 Y Ut v=
0.167) LREL, FTEDERL 725 L5 ICHAIIARERAHEL T\ 5,
4.3.3 HERRATAE

SCUBARITCI, Y A Ol ,
2T SR LRI EES T i S L
ORESEES LOBEEES || LRTRE
R L LRI 5 = 2 .
#}RTL WD, o, FRIZKITS L
O (LB KO T A% y

T OO OTETATAT A

REZR PR V) IEFEI AT SR RO &
HTWB,

F4.3.1123, mEED A T7BYE
PO/LNT-EEE TIEB IV
ETFAZ—EICLTRLTVA,
4.3.3121%, £ 4.3.1 \TRTEEE TN
THBOTHE &, oy BLO%ET L
o, pOERELRLTND, 725,

FRATRERSIE 200ms & L, AEEARHT [4.3.3 EFEETHUESLETADESR

TIIVA Yu—70OHHER), BEBLUEAZEZEL VL), i, ERTIISERRERICYIIT-bA
PAECTWBH, AFRHT CIIHAT=bAIEE L TR,

4.4 HERFHERSSUBR

441 SEEREK

B 4.4.1 (20, ESEEZEEICET 28O ERRRO—PFIE LT, Casel ([Z31) 5 EBRDEGEE L fi#hT
FERARERFIEN I L OR LTS, 7238, AT TIIEBRTIT 2 &R ER ORI A% L T
VWVRW®, SfEDT- A1 FEER L L TUNS IIRESNTEY , BRI RHENIE L W 00, D2
EOERRERBHR L WD HDLEZ b,

L;gﬁ']@'%iégbx =2

20 | 0® rmmmEnxs
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=96 ms

t=140ms

t=200ms

(a) EERFER (b) ABATHER

X4.4.1 ZERAKR (Casel)
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4.4.2 &R@-bHE

B4 42120, AMEeisis L OMKENLARIZEBUT 2 T2 b B DINFAIFRR Y % SR I & FrpTRE A L
L TORLTWD, 728, BOMHENGEIRICHRE ST D% FE S H=220m 2 HEERE I FICHHE F S
VI AOERFER Y Ch D, £io, W I EIE S S lZE LI LD,

FERFEFIE H T 5 LAl X —DOF M L > TEMD T OATATIAME 272434 T Qv &
e T& %,

WITHRNTHESA A B 975 & Case2 A FREMRHTHE R LIERAEF & Tl U ClRoRTcbAma T/ S <GHii L
TWDZEWNGND, ZOfHTHER & FRREFICIT DRI bAEDZE T, T2V Tafoyl-H
P B L TR LI K 2 EREEZE R OROZAUTER T 2 BfilmfE O ERIC L 5 b o LRSS,
— 7. WIEONLE 3 0 AL OB ABUC B U CiE, Tt & SEE R I — S L QDo Z &3y
D%, 72383, Case2 IZB LTI, MTRESUTE B 32 & FERRERUTEIT DI RN LR DT A it [N
L TN ERGND, Ziud, FERICI N CHEIEFEZ%K 100ms T T4 2 —7 DM L7 Z £1c k., &
AR ESFEDVE Ul 2 & SR L HEER S D,

443 JA4¥O—TkAN

B14.4.3 BLUBA 4. 41203, fitds KO — 7R OIRZIFERE 4 T3R5 R & ARG R A Hle U OR L
TW5,

B 4. 4. 3 |\ TRIHEn — 7RO FRFEFITE B T 5 &, Case2 ZBRE AR /L —DAH M I 5 B2
FHIEC QRN Z EDHERTE 5,

WITFHTREFIZE R T2 & LG BRSO RENEN OIS S ODORAEZ I HTHEINIHEL CE D 2
LD, —J, VERRREERTRICRI L ClE, SRR LV R< R EmcH D Z L 03Vehnd, Ziud, iR
HricIW T —7 IR )36 KONEGRR EABE L TRV LB X TD,

B 4.4 4 (TR 9HEn — TR OFRFERITER T 5 & BKEITETOr —ATIRFE L L [Big=x/L
X—DEME L DM TE T TQORN I ENVnD,

WIS FAIZE R 35 & SERFERON G E3 0 At LUK a3 L T\ A Z L AR T
Do 7eF. VTEHIKGERARNCBE L Cldditm — 7 TRRI SR L 0 TR SN 3R < e DN T H D 2 & D3R
TX 5, Atk TR Z L0 M ESE5720120, SfOIbA, a— YRR L OEN % 5E
L TR 28R H 5 & Ebihs,
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fetd+iE (mm)
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-1200 L g S
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4.4.2 t-HhHE
—— R T XILF—E D — REBER —— PRITER
Z 200
o el [T Tl T1
R

}"fg 100
| 50 / \
= o —] =
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B4.4.3 #t74vYO—T5kAN

. — O T ¥ — RBRER — PRIARR
g L | T=3 T-3
R 150 ¢
ﬁ 100 e \
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l N
D 0 - - t e - - g
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
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4.4.4 #EOAvYO—T5kAN
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® EHHPPRER e T-10—7 eT30—7
O BKfcebHEFRF o T20—7 oT40—7

1500 200 : 200
E 7 —~ —~
E1000 P < 150 o | &150
K 2O | B 100 , 4 BK 100
gg 500 i - g’: e g‘: ’ o
5= /. wmaaon | &S0 w200 | Y S0 S 8E20%
& 0 / & 0 - & 0 Z
0 500 1000 1500 0 50 100 150 200 0 50 100 150 200
RERER (mm) RERIER (kN) KRERIER (kN)
(a) =4+ (b) #EO—T3RA (c) #tO— kA

4.4.5 B[EEKLE

4.4.4 FREEKGE
4.4.5100F, &3 7 —AITRT e bR LUK U A Y u— TR DA, SRR 2 AR

(IR SR B > TR L= b DT 1 | X0 457 DB IARHTRE & FEBREE RV L2 L AR
T 5, Flo. HEOOMBENTENEL, FRZED 20%LNOfEE < LT\ D,

(@ BRDTZOHERT D & ARz LT, AT R R R A m W CHEBITE VWA T
EDIIND, —T7 BORZENLEIE, SRS RO 7 — AN T b TR R A3 TN & < FHli9- D1
MZdH D HDD, 71— DI U7 — A A BRE Tt R IR R Z 20%F 2B DFEEE CREBLRTRE TH 5,

(b) B LN @) BRI - M —TSRINCER T 5 & MTHERI ISR R 2 TR & < FHlid- 2180
IZHD DD, WD —AITEBNT b FERFEIR A 20%F25 ORRERIPAN THEE TX 5 Z 03 b,

4.5 F&OH

ARSI CIL, TEAD5E IR 5O UBSIEZ RIS =R e BRI AT 4 55 LT, 3D
R LLLTO X D172 %,

1) FEROMEHERR RIS KOS TEZ V5 2 & CEIEN R RV —52H T 8551280 CHARED-

At LU e —7 8RO H EAN 0 Affidds L OB Z | JTHEYN I RTRE TH 5,

2) BRADT= DA EFR LUK 0 — TSN G-z 5 EEOREET 1L —DORBN T, R & (R R EfiihT

IZBWTH/INSWNT L ERER LT,

SEH
1) FATE L, AEPAGE, PEAE, Vex AR, JNEREA, HTPEE  FARERCERT 2 O UIBeEOE

PR TERSR, TARPAANRE ST GRSUARESE, #5725, A45(CD-ROM) , 2016.

2) SWPAGE, VEILEA, LEESTRE, IEEE T, PNRRELA, /NEHEA ARy MRV ANREREOBAESERE IS
VB AfRT L — DB BT 2 FHRAOITTE, TR ARE SRR SC LR, 5 72 5, A43(CD-

ROM) , 2016.
3) Hallquist, J. O. : LS-DYNA Version R8 User’s Manual, Livermore Software Technology Corporation, 2016.

4) (fh) BAEKES - EOREE, 2000.
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5. FEHED TRy MAOEEIIHT 5T RILF—FMEH T TORRMTIZ & HEHT
5.1 L=

i LS — TP R oD BRI ZE SR T3\ N T SFERICI W THERER I A1 772 © e, TEZSEEE DS
25m/s PLEETHZ ENEE LV, GHEFEORRSE)

Lo, BRI Lo T 25m/s L EA IR CERWGAERH D, T 9 LICEE TN T, [FEORHE
TE D &) RN F TS TIER LT5E . PRSPV HIZ 72 273 E D DDIFRIEZEAT 9 728,
FRNTIC L 0 ol et 7709 Z & & Ui,
5.2 fEATHIE

Uo7y MR U msgali N Y 7iE, A O BRI & b Oz C B 5 SRR
FANT, HEMEOBRITET VA RRCHEL L QD 720, 2 FV N CERIRD ESREZfiT 24T -7,
MHRHTI N B N U T IR IE ST, MIROZMEIZIURE @ &) THY TiFoinTing
ST, EEEDEA SN H R T CEZRET 52 & L L,

% EZEY (ol ChHEIET, RFENRr—R L LT, BRKEDRIRE Lz,

EIBITT R TO/r—RZBNT, v MEOFRE LTS,

Case 1 [FfEZSHEN 25m/s THY, ZOMEETGD Z LN TEX/RVr—A L LT, Case2 & Case3 % Ll
=Rk LT,

TRV —NE M & T DT ODFEE LT, HEEZRELSTH70, Case2 1TRIREREL L —
A, Case3 | FEHEAREL LIer—RA L& LTS,
2B, O E U CRRE LTEZE L X L, @I L= G BROfE R & AR 27 A
CHIAEROTE S TREZedti & LT, FEEFOEE)— 1 L% —% E= £ 220kJ & L7,

#5211 fBfTr—R—%&

FIAER EA L

f?; HRIRERR | B | EEEE | opuX— | YRy B fﬁi
(m) (kg) (ms) (kJ)

Casel 0.800 697 25 217.8 1 ¥ H400

Case2 1.124 1933 15 2175 1 ¥ H400

Case3 0.800 1936 15 2178 14 H400

% U 7%y ME ROCCO-19/3/300 (3mm OffEEERE 300mm DERET 19 ARTIR) £72, F v b
L PR L (19 [ ) L S ARYE L) JIH R 7 (19 [ U sk
ETTQ U T) TR LIZET L,
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5.3 EthFEEEH
AR THEIET DML, T X ORI AR ERIEMAIT = — K LS-DYNA CK[E Livermore Software

Technology Corporation 1Y) 2 HWCEHli L7z, fEH L722— RD/3—2 3 13 R8.0.0 ThHDH, (F+rbD. 3.1,
%5.3.2)

&5.3.1 BFFE

E)E8] AR
ENT L | 3 R /UIREHT
Z770o0=Y )y REHE oVERE B AEREEH

£532 AV I T—E

fEpT=— K LS-DYNA
7Y Tatyth— HyperMesh,  LS-PrePost
RA RNt yth— LS-PrePost

5.3.1 MRy FORTLBFETIL
£5.3.310, FEBHOMIER VN HE Kb,

#&5.3.3 IEEMOFTETIVIMETE—E

A RS fiEbITSRA
" N z AN o
Wria -~ HRIEAME SNEHE HRIAT
EEH e —7 — $22mm — B — AR
A NN
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=
. . BIREE ¢ 466 VeV =
TL—%Y Y GS-8001 — o ‘
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VXV ]
. — $22mm A% 76 4mm b — LB
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LT\ Cmdiesrn ) 7 ofgre7 VERT, (E5.3.1~E5.3.3)

EERr—7
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H-400

H— 3 J )V

ZLV—AFR
o o—7
el PN/ SN
VY v IV
4 200mm
5.3.1 #HrETILFER
EERe—7

JL—AhRKu—7

AE
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4 200mm

5.3.2 fETET/IVEER



40m (B}Eﬁh‘%)

—~ Yo Yo ™ )
- + !
Ve / = A
R 900 0.9 .\ .
VTR b D= - =0
38 [Ep& X AR
(19 [EFEX X 2) ~
s ) -
150 FN ( > 40m (FFUSHE)
19 [ER&X &
' )
y )
Iz x W Q5 )
1065 mm
(v b=
E5.3.3 #BITETIL )Ty MREEER
5.3.2 RHAEKEET

& 5. 3. 4 | THAERGE T — A~ Y, B5.3.4 8 XURS. 3.5 [ZAFER D2 JUWmEN 29, Bl
IV Y vy FERL L,

#x5.3.4 RAWRRET—E

e el e Bl el s
Casel RIAER 0.800 697 25 2.60
Case2 RIAER 1.124 1933 15 2.60
Case3 RAER 0.800 1936 15 722
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X5.3.4 #ITETIL BHAER 24X

&

BAfi7 : mm
Casel KU Case3 Case2
X5.3.5 @ITETIL RAHAER BEX
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5.4 fRATHRER
541 Casel (YT vk, RHAEK, m697kg. v=25m/s. HRIEZE) ZEME
5.4.1 B X OB 4. 2 | TSR 25my/s THINAERS T > IR &S % 7 — A DT 2+,

O(ms) 0(ms)

150(ms) 150(ms)

541 FIAIK697ke BEZHERE 26m/s HhREZR (Casel) ZEME(1/2)
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5.4.2 MEHBHEVTHHT
5.4 3 BLUES. 4 4 [THEMEOT BN 2R,

0(ms)

150(ms)

D%
3.000e-02 _
2.880e-02 _
2.760e-02 _
2.640e-02 _
2.520e-02 _
2.400e-02 _
2.280e-02 _
2.160e-02 _
2.040e-02 _
1.920e-02 _
1.800e-02 _
1.680e-02 _
1.560e-02 _
1.440e-02 _
1.320e-02 _
1.200e-02 _
1.080e-02 _
9.600e.03 _
8.400e-03 _
7.200e-03 _
6.000e-03 _
4.800e-03 5
3.600e-03 _
2.400e-03 _
1.200e-03 _
0.000e+00 |

(0.0%)

FHSEMEOT 7

X5.4.3

RIMATK 697ke fE1ZSEREE 25m/s HdefEZE (Casel)
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250(ms)

350(ms)

Da0%)
3.000e-02 _
2.880e-02 _
2.760e-02 _
2.640e-02 _
2.520e-02 _
2.400e-02 _
2.280e-02 _
2.160e-02 _
2.040e-02 _
1.920-02 _
1.800e-02 _
1.680e-02 _
1.560e-02 _
1.440e-02 _
1.320e-02 _
1.200-02 _
1.080e-02 _
9.600e-03 _
8.400e-03 _
7.2006-03 _
6.000e-03 _
4.800e-03 _|
3.600e-03 _
2.400e-03 _
1.200-03 _
0.000e+00 _|

(0.0%)

FHE MO 7

5. 4.4 RIAEK697kg EZSERE 25m/s FREZRE (Casel) FHHHBHOTHHME(2/2)
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5.4.3 Case2 ()45 b, MHAEK., m=1933kg. v=15m/s. HHREE) ZTHEK
5.4.5 B L OB 5. 4. 6 |ZHEZSHEEE 15mv/s THIAERDN %~ S Ao fEiged 2 7 — A OEEK &R T,

0(ms) 0(ms)

150(ms) 150(ms)

(5 4.5 fEIfAEK 1933ke EZERE 15m/s HREZE (Case2) ZEHE(1/2)
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5.4 4 MEHBHEVTHHM
5.4 7 ZOBS. 4. 8 (TAHLIBEEOT B 2R,

0(ms)

150(ms)

Oz0%
3.000e-02 _
2.880e-02 _
2.760e-02 _
2.640e-02 _
2.520e-02 _
2.400e-02 _
2.280e-02 _
2.160e-02 _
2.040e-02 _
1.920e-02 _
1.800e-02 _
1.680e-02 _
1.560e-02 _
1.440e-02 _
1.320e-02 _
1.200e-02 _
1.080e-02 _
9.600e-03 _
8.400e-03 _
7.200e-03 _
6.000e-03 _
4.800e-03 _
3.600e-03 _
2.400e-03 _
1.200e-03 _
0.000e+00 _|

(0.0%)

FRGIEIEOS 7

X5.4.7 MRIHAEK 1933ke EZSERE 15m/s & (Case?)
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250(ms)

350(ms)

0%
3.000e-02 _
2.880e-02 _
2.760e-02 _
2.640e-02 _
2.520e-02 _
2.400e-02 _
2.280e-02 _
2.160e-02 _
2.040e-02 _
1.920e-02 _
1.800e-02 _
1.680e-02 _
1.560e-02 _
1.440e.02 _
1.320e-02 _
1.200e-02 _
1.080e-02 _
9.600e-03 _
8.400e-03 _
7.200e-03 _
6.000e-03 _
4.800e-03 _|
3.600e-03 _
2.400e-03 _
1.200e-03 _
0.000e+00 _|

(0.0%)

FHE MO 7

X5.4.8

RIfAEK 1933kg B2 15m/s REZE (Case2) FHLZBMEVTARAE(2/2)
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5.4.5 Case3 (JFxw b, RHAEK, m=1936ke.

v=15m/s, HREZE) EHEK

5.4.9 BLOM 5. 4. 10 |[CEZSHEE 15m/s THIMAERDN R » kol fliig2d 5 r— A DB 2+,

0(ms)

150(ms)

150(ms)

(549 MEIfAEK 1936kg EZSRE 15m/s REZE (Cased) ZEHE(1/2)
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250(ms)

350(ms)

250(ms)

350(ms)
X5.4.10 RHABk 1936ke &

ERIK (2/2)

ZEEEE 15m/s Hh4fEZE (Casel)
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5.4.6 MHHBHEVT AL
5.4 11 BX UMb, 4 12 |THAVEOT o &7 T

0(ms)

150(ms)

9 a.0%)
3.000e-02 _
2.880e-02 _
2.760e-02 _
2.640e-02 _
2.520e-02 _
2.400e-02 _
2.280e-02 _
2.160e-02 _
2.040e-02 _
1.920e-02 _
1.800e-02 _
1.680e-02 _
1.560e-02 _
1.440e.02 _
1.320e-02 _
1.200e-02 _
1.080e-02 _
9.600e-03 _
8.400e-03 _
7.200e-03 _
6.000e-03 _
4.800e.03 _
3.600e-03 _
2.400e-03 _
1.200e-03 _
0.000e+00 _|

(0.0%)
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Rll{ATK 1936ke ESSIRE 15m/s FRREZE (Cased)
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250(ms)

350(ms)

0%
3.000e-02 _
2.880e-02
2.760e-02 _
2.640e-02 _|
2.520e-02
2.400e-02 _
2.280e-02 _
2.160e-02 _
2.040e-02 _
1.920e-02 _
1.800e-02 _
1.680e-02 _
1.560e-02 _
1.440e-02 _
1.320e-02 _
1.200e-02 _
1.080e-02 _
9.600e-03 _
8.400e-03 _
7.200e-03 _
6.000e-03 _
4.800e-03
3.600e-03 _
2.400e-03
1.200e-03 _
0.000e+00 |

(0.0%)
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547 JL—LFO—EAH
5.4 13|27 \—A Fu—7Ehol N R%E R, HARMEIL, T _TOfTrr—RZBWTRICTH
5,

K81 K31

K41

K61 K51

B5.413 JL—LALFO—T8RAN HARGER

£5.4.1127 b—A Ru—TEBhORKE—RZ2TT,

5.4 14 IZ7 v—A Ru—TSRNDORRIRES 7 7 %3, a—7 R NDbERIZe—/ 27 1 /V# 180Hz
ZfER L TRERR A ZBRE L TR LTS,

B —AZBWTRICHA R CEDRKER 8 U7fER, Case 1 B2 TOHNRTRYL/NSVEE 25
7
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