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CFP(PY)ET B, ZRELULENPHPEEENIDEVWEGGE.ZOEE AL
FEEB LW, bbb, fi(P)=0. (i<j) TH 2.7 V-7 jOoEHH
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REOFKETAIHEMOREMZS(t) T2, FLTRAP BV THA
INBZEGHEMX(L)E. BHLTWERIARTCOEGHHAOHEMNON &
LTS526h5%, bbb,

i

/=1
TH b,

3.3 HERH

ST, EAHEMREEETVEAVWT, EHHMFOBMN L KE I K;
EHETHHEORBEZRT, F9T. ROZODOREEZHRIT 5,

(M) T RTOFEHELT. h(T)ERLTH %,
QEHHMNMOFEHIHEWVWICHKIAWIIHMITH %,
(1)i& . Milner-Brown5 DRI E SO TH . QKO VW T, R
MIZHD» D TV B,

AWEFRTIZERETHZIDOT., FTEHORIBEVWHAIIODWTEZR %,

3.3. 1 AP OBA

TR, N\ E# BA DK
BLTWT., ZhsoRE X E K,
THH . THRKEEZ L (P)T
Hb. EOMEHWS L. B3
—2M@EAEKOB O K> ICE#
T&%.,%Z L CBrody5" & H I, (®) Nj<
NfEons VI sEREDE e
(t)lx. FHHEEN,f (P)D R
TI)UNRNNWRINERBET S
T, Yav bEFIKEITEIE—ACINEHEYEHAWVWS ., EEHEMX(L)
(=Si(t)) DZRE—RAL Pm(PHETIRE—RA Y bm(P)E. XA
TE5EAo5h 3,

(a) Nj<

E3I-2K EFLOZEMETH

m.(P.)=E [S.%(t)] =N, K.?f (P)) (3-4)
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m,P)=E [S.:%(t)] =N, K.*f (Pi)a+3N,2K .4f (P )
(3-5)

T  E[-] GMtEERT. £,
oo
o= I h+(6)d 6 (3-6)
-00

HB. XG4, B-5HP LN, K.d. z2hzha. 1/ Ja cEHL
NTROE>ICEBN B,
— N, {mz(Pl)} 2

N.= = ' (3-7)
a {m4(P1)—3m22(P1)} f I(PI)

4P1_3 22P1
kl=\/aK1=\/ mF oz ome (7)) (3-8)

mz(P 1)

3.3.2 %KNP.,OBH

COERNTEH, FIWV—T2PFECFEHEZHEOLTNVDE, FNV—T1 TN
—720FEHHEAkEEZ., ThZzhf (P2, T (P)TH 2, EAHEN
X(t) (=S (t)+S(t)) OZRE—A>Y bm(PHWPEXRE—AH
m(PERADLIITR B,

m.(P.)=E [(S.(t)+ S:(t)) ?]
=E [S,*%t)] +E [S.:%(t)]
=N,K.,2Ff (P.)+N,K,2f ,(P.) (3-9)
m«(P.)=E [(S.(t)+ S.(t)) ‘]
=E [S.(t)} +E [S:*(t)]
+6E [S.*%(t)] E [S.%(t)]
=N,K,"f (P:)a+3N 2K *f  %(P.)
+N,K:*f(P)a+3N,2K,*f %(P2)
+3 {N,K.*f (P:)} {N.K.*T.(P2)} (3-10)

INSO2O20AEX DV ERMLINEEHHRMOBN L RESTK

- N . {m,(P:)—R.} ?
N, = - (3-11)
[04 {m4(P 2)'—3m22(P 2)_Q2} fl(P 2)
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4P2“3 22P2—Q2
kzZ\/aI(ﬁi/ ma () me (7 2) (3-12)

m.(P.)—R.

b L.

Q2:N1K14fI(PZ)a=ﬁlkl4fl(P2) (3-13)
R2=N1K1zf1(Pz):—1\T1K12f1(P2) (3-14)

3. 3.3 %®HIWP;054H

FEHICLUT. KB ] CHACHES 2L EHEMOBMN ;L EFHORE S

Kk, aFzl 1/ Va TEREEINTROIXSEKDEN B,

- N ; {m.(P;)—R;}?
N;= = (3-15)
a {m(P;)=3m.%(P;)—Q;} £ .(Py)
Il'l.;(Pj)—Bmzz(Pj)_Q,j
Ki="VaK; = 3-16
* \/ m.(P;)—R; ( )
j-1 j-1
Q;= 2 NKATAP ) a= Z N AT AP (3-17)
/=1 =
j-1 j-1
R;= NK AT AP;)= 2 NEKAT AP ) (3-18)
/=1 /=1

COEDOICEBEMOBN; LZ0XREIK;F. EAHEMX(L)YDZXE

— AT hPm(PHEWPKRE—A L bm(PHBLTEAHE £ ,(P )X

STHETE S, £ KNP, CHEHLTWLHEBEMAOBEN(P )X,

N(P ;)= f N (3-19)
/=1

LTk h B,
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3. 4 EERGW.

AFETIE. e b (RABF¥3E) OLBmHEBRIEMBICOVWTHEZRIT
oo
(1) Fhifsh HBRHFIWBTFICED ERE2AEMICEMI T, £ 3 - 3 X))
AT LI, HEBSZ2EACHITREZRNA AT 2500 I RITEANNLV
TEHET 2. FHMNBCBT 2aBEMENEX. Y25V I URICEAEL =
BIICBER DT AR PL Y —=YICE>THEL =0

ITHBE L —HEHHO THIEMNETZ20TC. ZHEBCI LEHOEEDH
BHN2FETIZILETERV, 22T, tWMBOEAHEMZSET S -
BDIZ. BHORHBEEBREAVWE. COBMIZS0oumB Y Y LY L HEER
DEHEBIcmOBEEERIBRVWEZDDTHD.COEBEBEBHMMEET RIS
2em#LUTCHICHAL., UMBELZABTREMIBOKEME LICED
F 7=
(2) RfsME #HRAZ. E3-3XMIERT LI, AEUNDOEER
WEZEL., hiEoBMical Az >0 EHE NI RVWESIC LT, RiEM
HENEEI R, BEAERAMYNSN—LZEIFITEIPML T =2 HEIE
Lo

EHEME . HBEET A B 2cmBL CHEBELICEINFITZERE 1 cm
D—NOEHEBRICEI) NBFEE Lz, FTREBIE. HoEE LICED [T
JAES

TaZILIUR

(a) LBEsh | (b) #EtafRHEh

FI-3K ERRBRKR
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(3) £EBFE HBRHII. EH (AL X —YHA)ECRT LEIZR RN
5. BhE IRz BLDEHNIZODWT, AHNOEREZHEDEL =
FEEBOBICE. HHPEHF LAWK L +2REKkKEBER2 >, EAHEML
EAHE. T—% L a3—4% (TEACR260) &L THEH5DT —F L AD
EHE2ELCOREEH (MELCOM70/25) WAAILE. ZLT. &0
BUO -—RBIUMURE—AL FPOGFBEEN;, K;0#EINUFAEHK TIT

PIVAIS

3. 56 HERFR

EHEMNOBERSIOHMECE, SREAKCBIT2HKEE L EEAHEN
DZRBELUMPRE—ALINDPBLETH B,

F9. HHRMORABEEOEANFKREE3I —4ANOBEMTIIT T &
DHEBICHSTVWTEHNPWXBIBZRIN—T JOEEBHEADOR KEEZRD
BB TcHEML =,

( c: (Pi—P ;o) +dlexp{'—‘L‘1 (Pi—Pjo)} +e.
(P;o<Pin)
5 (Pi) =
c: (Pi—Pjo) +dzexp{—Tz (Pi—P;0)} +e,
(P02 P 1)
(3-20)

EELULP, V=7 0B EMOMHEENTHD. P;o=(P;+P;-1)
S2TH D0 Cuy duy, Ta, €0 (n=12) FEHTH D TP ik, £
KEEOHMYOHEFITIEETCH . SEBOEEE I - 1RICFRT &
B, BiEEMBIZTOWTIX Monster5Y O EHH AT O F KEEE O M ERHRICE
DWTERZRELE. TMBEABEE I - 4NICERTRT

GHBMNO -RBEIUVMHRE—AL PEI ROKEBEIIICEIDAERL 2.

[T
1
m.= S X(t)ydt (3-21)
J 0
-
1
ma= s X*(t)ydt (3-22)
J O
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~ (a) Ewss 30 (b) RIS
. )
E i
E 20
o
- I
< 10
ha ]
| ]
[ T A SRR NN SR N B | i ] ] ] 1 ] I |
0 5 10 15 20 25 0 100 200
force ( kg ) force ( g )

FI3—4K EHHEUORNEE
SIRIEEAE., RBEIHEICAVZEUBEY.
HEICIT1 2XKBICA2RILTERLEN, T2TIEIE6DOBEBERTLE,

LU, TER2KHETHS, £3—-—LHXIC, LHBeREMBHOBLY DIk
BT 2m. MaETR T CALEHMEERTEMLEZ. EBUAERD
BHTH D,

. 2 3
mz___lo(ao+a1P1+azP1+a3P1) +a (3-23)

3 2 o3
m4=10(bo+blpl+bzpl +b3P1) + b (3_24)

i&a\ a o b\ bn(n=0,l,2,3) OJ{LEE%B_z}—%L:ﬁ—\‘?—O
LEoEEHWT. N; 2R ;%
HELERRZ2HE3 — 6 KIZx

L3I—-1FK
TMEMROMEEZR B &\ BB {1 O 5 N FE OO BIMGE L 00 B3
B EMT B3I o TH K
\ o N % I BIEE D
HEERO S EHHEAOHN ;X HERE KK K K., S.H.
AR v . B : o 0.652 Hz/kg 0.005 Hz
HALTO0 L. 2D HE d, | 15.0 Hz 8 Hz
DEWVEFSHENOAED . BV H D T, 0.988 1/kg 0.03 1/g
4 - — - e, 15.0 Hz 8 Hz
EDFVICERLTNLGIN co 0.790 Hz/kg 0.005 Hz
& . Milner-Brown 5 ® @ & & B fif d- 6.5 Hz 8 Hz
} . 1.98  1/k 0.03 1
OUDWERRYE ~HT B g1 SR A S
EhHoMMIION T . HIZICEH Pen 6.5 kg 0 g

PO L EHEMNDOKRNETEK ;X
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108

104

(a) LRERn K.K.

1010

(b) #R1EHRES K.K

4th moment (arbitrary units)
2nd moment (arbitrary units)

@
4+
e
>
>
s
-+
a
s
4+
o
5102
=
1 1 1 4
& 0 10 20 10
—~ force (kg) force (g)
8 . (c) ¥BiEfRsE S.H. —~
=100 o 2
s [ TB° %
> 8 10 iy
g 10°F g 1 & %$3- 5K
-+ [
s T 6.*: ELBEMNDZIRE— X
— - £
S 104k i@s A___m 5 YhELRE-—AH
t | | =
£ 102 410* E
£ 2
1 L
g 0 200 00
force (g)
B3-2F HEMAOZRE-—XFMEARE- X2 NOEBEBROER
B L MBI HE
wWERE K.K. K.K. S.H.
ao 1.85 2.33 2.22
a . 0.396 1/kg 0.0118 1/g 0.722X 1 1/g
a: |-0.0256 /k92 -0.203% 1 o“‘ 1/92 1 0.1 79><1o 5 1/g2
as 0.626 X1 1/kg®l 0.127x%1 1/9% | -0.176X 1 1/g°
a o.193><103 0.230X 1 03 o.153><1o
bo | 4.86 5.32 5.00
b 0.603 1/kg 0.0229 1/g 0.0153 1/9
b. |-0.0298 1/kg? —o.397><1o*“ 1/92 | 0.220%X107° 1/g?
ba | 0.619x1072 1/kg® 0.264X 1 1/9% | -0.368%x 1077 1/g°
b 0.361x10° o.zzsxme 0.598X10°
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N(Pj),T(j ( normalized by maximum )

~

1.0

0.5

0.0

1.0

0.5

0.0

(a) EWBEEH K.K.

force (kg)

(b) #B45fHE; K.K.

(c) ¥&45fPEH S.H.

force (g)

| !

—0.2
o.1
100 =
=
Yo
(@]
=
o
E
>
(4]
—0.10 F
i 2
1005 8
0.0 &
i "©
7 e
0.00 5
[ s
—70.202"2_'

—0.10

0.00

%3

|
100 200
force (g)

6 EHBEUOYN ERKEIROHEER
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HREAICEMML TS, Thbb, BERITOFVWEHEAITIEREIHNKE
WZeERLTVWS, BEHHMNOKRKEILEH 22— D OREILEED
HBE2z2EDEEDhhTWVWBEOT., ZO&RIX. Henneman5 'O ¥ 4 X DK
BELAERTEZ2IDTH %,

BB, LBWBON;IX. EH25kg D 2 ATH/MNERo>TWVWBEIHIE.
BZHAMREHODODTIDBERELLDZBDEEZION S,

3. 6 HERKEOKRS

KFEOHEHEOREEIT. EAHEMOETE—AC IPEHOBOII B D&
ZIULKRKELMEKELTWS, COHBYUDERELE, TE—A L PE2HFEICK
STRDZDPbhHIZ, EROBIABHRICK>TRDBZBZILIZLI>THL B4
ETHD. COHBOBIRHIEK. EBRICR. FE4HEMZERATCETINH
KRB LTWS, F2C. CCTCREEBN;. R;0RECHNT ZHE2KME
OEEERET %,

AB-15),3-16)c FT LI, EAHEMNOE—A L bPm, m.» S5 HE
HN;. R;2KDZ2BEEIPEREOEZD. HEMFEN,;, R;ORWEZBHBIC
KODZ2ODEHRHETCH 2. 22T, ROWMDORFyv T EHWS,
MESKREBTEE—A>Y Im,. msDDIHO2(T). 03T 0 :24(T)
ODEBERDZ, 22T, FE3I -1 KA ITEAHBMEEETNVICED
WTHENRKICKRSD = (8B §42bDB,

[T
ALK el
O'zz(T)z {Rzz(7)+2/LR11Z(T)} (1-— _T"‘) dT (3-25)
J-T
[T
AKS?
042(T)= T I: R44(T)+2/L {6Rz4(T)+8R11(T)R33(T)
J-T

+24R5u(T)Ru(T)+8RU(T)R(T)+9 R T)}
+12 A2 {8Ru(T)R(T)+3R:u(T)+6R(T)R(T)
+6 R T)F+12R(T)Ru(T)RN(T)}

el

+24X°R i (T) {3+ Ru%(7T)} ] (1 —-jE—) dr (3-26)
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A KS®
0.4(T)= [ Rau(T)+2A {4R (T )H)R (T )T 3R 2(T)
-T
el
+3R 122(7.")} +6A2R112(T) 1 - —T— dTt (3-27)
=7 L.
) 2
A=[ N, f,(Pp)K2] / Z N, f(P)K (3-28)
l=1 =1
j j 172
K=[ SN, f(P)K¢/ £ N, £(P)K:?] (3-29)
1=1 =1
[e.0]
Ra(T)= Iolg“(/a’)h“(ﬁw)db’ (3-30)
TH 5o

QRIZE—A> bm, M. OFHEEEMN, . E;ORELOBEBEERD 5,
COEDIZROD=EZ=DDOFEE L %,

AT Y Z7(DTETNVLIIKDEE—A L FPDFB O (T). 0.%(T). H#
SO (YEHNT, AABICEDE—XA> bm,. mZ2FHEIHE S,

G)ZT Om,. m,%&RXB-15). G-16)ICRALT. N;. K;2RD 3,

Gi) G, EZRPELICHEHEOREZE2 KD S, CITRRERZ. 21
LTWBHEMBDOSORDPAZBELTRD S,

AL Lo, QOBEBHEZEVE N(G=D» S5 HEBWVWEH(G=23, + )&
WREHT %,

@M~ HE2HEL2OBEMRHEICIODVWTHIT S,

BlEoM~@D 27 v 7%2ETT 53IE.K(3-15),(3-16),(3-25) ~ (3-
3ICHNWA2ZERHOEERZ, i > TRETEILEND D, TEIT.UTOD
LB ELE. QENTE OkgH D 125kg T 5 D E T 2 .(b)EH
MOBN; L KEIK;BEARAKETCHE, 22T, B3I -TRIERITREEZE
ZABe (B XHERE., RG220)TEIN. FEI - 1XKOLBEHIINT 3 EH
FRAWD, (ESBEMBEEL)Z . EAHEMIRNLIEYRELE B
THILICLIVBETES, B3I -8KXIC. LH T34 O MEICL D KD
FHERETRT. COWEEROBEBTEMT %,
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0 T<0
30T 0=7<1
h(z)= -—30T7T+60 127<2 (3-31)
-201T+40 2s517<3
10T 327<5H
0 57

LU TOBRNE ms TH S

RO EEIRHZED D L. Lad
DHFELCR >~ THEBORZEZ KD
22N TED, BOoRMEE HEHE
OREZDOBEB/EE3I - IMITAR T
(a)iXj=1 (3 #12.5kg) .(b)i&j=5(3E
7112.5kg) OBETH 5. BB, &
fm 2L 1000 O HEEBE» S5 KRD =,
BEoREz2 RS THhIE. HEBEORE
ZENSILRBIEDPDLP B, Bl X l | | I |
. j=1oBAE. BoBEE2R» 5 %EH (kg)
0MICT 2 HEBEOREIHNL2

60 —

N; I11

N; , Kj (arbitrary units)

. E3-TH EEBEORHOE®IZ
K22 T R@EMEBILBT D E. g p NjEKiOEDIZHT ZME
HUBSREICHE L TOOORZED

RELRO>TWD, Thik. BRHE 0.5mV

Thesn KK
EORBILEITIIR>D TEELER 2E4 - bkg
Sh, HEBORMEEMWMT 2 & 2w 34EME

LTWwd, LPL. BEoKHEZ T4
R<T 2. AlAE100RE T3 L.
j=STORERXNIS% &R 50
MEE, N;IZ2o20WTTHh B MK ;
KDOWTHRAKDOBERIPELHL TV
50 XM LtOFREIBI -7 HIZ E£3-8® EEEMEF
BWwT, N;jEI., K;@GI oo
GETHHD, MOLHEEON;LK;0flaab¥oH GBIV Td. B
KREABLXPZEREERBIZOWTARKOBEATH LI L2HEIPOH TV S,
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3. 7 ke

AMEICBNT . EGH BN 2K =1
B ALEE U T L3 B b o E B AL O B
YREIRHETHTHEBE L. 1L I I I 1
MECLEBERT—YI . EEHEMND
TRE—APFPEHRE—A M E
BHEMNOBAKBEETH 2. KAFEICL
. BLWERAET.EEMEOFEWIH
EDPBERBICTE B,

ChETC EHREMOMEHET S
75 ¥ 1& . Brody 5 7’ \Monster 5 *’ IZ &
STREINTWY %, Brody 5 (. FE
EorHEULK. EAHEBEMICERLT B
HEMEEETTNVEZHVWCTHEEL =,

i lIIllllI 1 Illlllll

(b)

N o
I

=5

HEEN ; ORE ( HETESL )

L L. #50FFIVICIE. E B AT 0. "'”%b Lua%%
ODHEHOEERRENZERIALTY B (s)

W, T bbb, 1)RBAKEER>IEN

£3-9X
FEET-ETHL. 2IRBRLD  wrmomer HeBELOMNE
KEIRFTARTCALTCH S, 3)EH
BRioWmsEMEE2EBECENML. SFAHEMNOECHEBEE»SHEL
TV, LBPL.CORBMEMOBREZIEATERVWIEIERERDIPDOTH %,
— S Monster5 iF. EHNRAETNVNEHVWTHE LE HOLDFHRICLERT
— &k, EBHEMNMOORKEE. OXREI . QBEXRMBBEE-BRERNBERKT
HbHo ZhoD>3b, QLOOBERIBHETE RV, OQRRODVWTREEHBE
EEHOVWTOVWED, BAEHDIRSOSVWETLA2HAEL TRV QDN
T ZLOBHEMNMIZIODOVWTHAETI2ORASTERV, COXIXHESD
FHE. KFECUARTERRIOTRHEIBEBREHIONIRETL D
Thbh T,

AKX T, Brody b LA, F3 -2 (b) ok>IcERGEDLEE
ISNWRFIH, RF7VYYNRINVIFIIRDE ERELEZ. Lago 5" N ARSI
NI —Z_Z M A, BOHBEBEBZHAWTZIOKREDE Y T % FMH O K5
ET>oTWb, AFEOBEABRAZHALSDPICTEZ2E2HDIC. SBIDOREILD
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WT. ZTRE—ALV M, ARE—ALIOBEIPORHETILEDND 3,
HoEAEMIEZ. (1)BEREHLTVWI2EHEMNMOR AHEELZ2HENIE S
Cr.(2) EHEMNOESHEF-THOIBEIL. O DO ERICK T
REIND, EHZEIDHEMEIBLIBE. (2) OBEROATH BB . EKAID
AELRBIZHEST. (1) DERR LB DI Mb>TL %, Thbd (1)
E(2) O BEOLTHIE., RFHEICIIAERZAVWS I EICLDD., HET
BILHAETH D, CORMRIBESBIITHF S0

3. 8 H&iah

AKETR. EAHENE2HANVICUEL, BIPOEHREMOK L KEZ
EWMETAHATFEZEBEL. bbb LESEREMRGHICHEAL 2.
UTFIHREZENT 5,

1)EAGDHEMDO " RBIUHURE-AV P EHEMORBAEE 2 H WV T,
EHhOEHEMOKME KEIE2HET I FRZHERBLE. AFERE O
MmMeFICERHEET 2 HETH %0

2) AFEE L b LB EBREMBICEAL, SEACBVTHLZTED
EHMDLBEBEMOBE KEI2HELE, ZOHRI. VI XOREBX
VHRBEENELEHENOREDBERRLEDEEERLEABL. KFEDOZY
MEHRL .

3) HERKEZHEBWICRHLE. E6HEMOBARE (E—AVMEH
DEHOBAKRE) 2RI 2L, #HEHORBEIH DL T 5. ZBXRHEE DM
HEBTL, KEHEORAEARIEKRT %,
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BAE HGEMONRT IR IS ALEHENMNO R KEE OB &

4. 1 #

i

EEBHEMNIT. HOFHREBEZ2I KM LAEPBSSHTH 2D T, BEMR
WRRELSOBWIZHWSAT WS, BIEMOEFEEMHT . B0 &EB)#eE
BT AEHRE2GEL22DOEERFERETH S, LIrL. TWETITRDNT
E-HBEMOBRBERMITE. RERNLOBEEY, HERFSOLEYIEFBHL
OBV, . EBFHEAOEHHA L OB M T R R,
REAHEMEHAWEESHEMORKHEEOHE R EDV D 2D, EAHEN
CEBMULEHHEMORAEELOBEZRF LAEFRTR Y S R0,

KETE.,. EAHEMNONT - AR NS LALEBEHHEMLORBRKEE L OB
HERAHKICTZIL2ENET D, 20720, EHHMNOEHN R KEE
PHEEBHNICHEC T 2FEERET S, S5l b tro LB eREHEGHOD
ERUENBICBI2EAHBEMEIEL. 2O AR MPITLEXRKD B,
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BOS—1KR HEICHWEKIEN]

t B B A & B &
HEBRE A B C
force(%)| KiI N K1 N1 K1 N1 Kl N1

5 0.019 0.912] 0.102 0.368 |0.071 1.0001} 0.144 1.000
10 0.092 0.845}1 0.210 0.41410.118 0.985( 0.154 0.907
15 0.108 0.914) 0.248 0.628 | 0.155 0.95210.211 0Q.727
20 0.126 1.000| 0.278 0.868 |0.195 0.9701 0.273 0.640
25 0.156 0.885| 0.308 1.000 {0.236 0.96310.347 0.575
30 0.206 0.622; 0.365 0.846,0.280 0.9111) 0.434 0.522
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45 0.502 0Q.158| 0.823 0.163 | 0.484 0.433]|0.753 0.405
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60 1.000 0.034) 0.961 0.286 |1.000 0.0841 1.000 0.333
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