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BT (Vo 7 RS AR TR FEYE(R 2 B FHIRER | o 7 (o8 TEAR TR (R 2 AR
[N/mm’] [N/mm’] [N/mm’] [N/mm’] | [N/mm’] [N/mm’] [N/mm’]  [N/mm’]
3k BB |1.77x10°  29.8 1.06 27.6  |1.88x10*° 295 1.23 27.0
3B |1.92x10° 316 1.11 294 |2.08x10* 315 0.54 30.4
38 FBE |2.06x10° 347 1.48 31.7  |2.58x10°  50.0 4.29 414
28 BB |1.83x10° 289 0.80 273 1.94x10°  27.6 0.51 26.6
2JE B | 1.98x10°  32.0 0.83 303 |2.20x10* 319 0.88 30.1
)8 FE: |1.93x10°  32.1 1.48 29.1  |2.64x10° 45.0 7.65 29.6
= 1.89x10*  29.6 1.04 27.6  |2.14x10* 302 1.28 27.6
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[N/mm’] [N/mm’] [N/mm’] [mm] |[N/mm’] [N/mm’] [N/mm’] [mm]
3 | 2149 243 1632 2.139| 2144 280 1547 1355

2J& | 23.32 1.95 19.17 1.898| 23.08 0.72 21.54 1.763
g | 24.27 2.12 19.75 1.879| 25.56 0.95 23.54 1.665
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6.3.3 HEBIT7 U H—DFIEMODERE

& LT T > S — DR JR B IR I EBEE O FR#t 03328 L OSCIR 33 VIS & HH
L7,

BEAEOFREE 3N EKASGE, 7o W — i ORERIZ K - TR E D) pal &, 5
TN LV PRFE Bt pa3 % bl U Clit i3 K OMHEE— R& 8T 5, Pa3 BEICLE
WTIE, ~YHERE Yy FIC L DMEREDKENEE SN D,
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bEORELZE L HEmEE LTND,

a7 ) — MREEIZOWTIE, 6212 DfEx iz, Fiz, REMFREIZON
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Tone = min (T, Tee, Tep) (6.3.3-1)

Tu = mOu " sQe (6.3.3-2)

T, = 0.23\/oz " A, (6.3.3-3)

Tep =Tg 1 dy 1, (6.3.3-4)
ZZ T,

mOy 7 I — 5 R E(N/mm? )( o, = 1.10,)
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dg @ 7 2 F— i OAFRE(mm)

Ty 0 7Y RO EREEFEN/m? ) T, = 15 (2)*°

b & LT v — ORISR R ERROFER-REE 6.3.3-2 1277

BEAE DFGEE 33D S GA, 2 B TREICE L LT v —LS DT RToT
B — A ERE LR Sz, — 5T, SR B3IV ICESKEA, TRTOT v —
DSERFR B RAGEE L Sz, ERICBWTL, 7 U A —fOBIRNEITL TS Z
EDFERREINTEY, R B3V (TR S BRI ERBREMIEL TS, LoT,
MEEDOFMRZ WD Z & T v —OEMIRZ T CE 5 Z & 2R LT,

6-105



#6333 H LM LT v B —D3| B 15 TR R

6T BT DRE RO TR S B

2R O EMERE

(a) BEfEDFEEL 033D X 55
R RE RS al pa3 pa Failure
3-D16 HDIAH RS [k]I)\I/ZIK] [KN/A] | [KN/A] mode
38 k& 154, (240mm) 79.9 39.2 39.2 e
JE TFrE 20d ,(320mm) 79.9 53.7 53.7 5+ 7%
2JE EmE 154 ,(240mm) 79.9 38.8 38.8 1%
2/ Tl 37d,(600mm) | 79.9 108.4 799 | BEEFER
L RE al pa3 pa Failure
2-D16 BRI RS [k[I)\I/ZfK] [KN/A] | [KN/A] mode
3@ Lm& 154, (240mm) 79.9 39.2 39.2 F3
3 FrE 20d ,(320mm) 79.9 53.7 53.7 17
2J8 ki 154 ,(240mm) 79.9 38.8 38.8 &
2J8 P& 37d ,(600mm) 79.9 108.4 79.9 | EKRRIR
(b) STHK 22 DIZ K255
R BRI Tmu Tce Tch T, Failure
3plg  rDIAARRS [KN/A] | [KN/A] | [KN/A] | [KN/A] | mode
38 EiE 154, (240mm) 87.9 111.1 206.7 87.9 | BRIHIRIR
38 FHE  20d,(320mm) 87.9 187.3 272.6 87.9 | BRAHFERLIR
2Jg b 154 ,(240mm) 87.9 109.9 204.4 87.9 | BEHIEIR
2 FmE  37d ,(600mm) 87.9 487.4 523.3 87.9 | BRAHFEIR
B Ul T T T3 T, Failure
2ple  ORIRS T | v | pevA] | v | mode
38 EmE  15d, (240mm) 87.9 138.5 206.7 87.9 | BRAHFEIR
38 FmE  20d ,(320mm) 87.9 232.1 272.6 87.9 | BRAHRIR
2J& kmE  15d ,(240mm) 87.9 137.0 204.4 87.9 | BRAHIEIR
2JE FIE  37d ,(600mm) 87.9 617.2 523.3 87.9 | BRAHIEIR
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ETSY

FHoE

BB O BRI AR HBR S o BE

HHINEREEZ R 6.4.2-1 12, FHISOWMRRIMT2EK 6.4.2-2 12

VK ZE 6.4.2-1 12777,
FEUTFOHIEHES T,

B OBEENOHLET D550 2 i

M oE I Z

XET Do

OMMER L, T L S5 E M I
QP L EEORIBEL Y = A4 A E & T 5,

@ fE R & R & 35,

@A O BERIIFHAICHAERESE LTORT 5, 2

OFPHIMR ARET D

BEDET MEEAT O IABEOTMSNITELE T2
B0 TRETZ1T 5 . T BEOEE R 2B Vo
u&#éﬁu,ﬂ64zu)@;9;%@EMM% H A — DO AR
B pE R O ISR
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DOE & % T 58
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9
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[::[pgE<ct HAMIER HAKIER #ifiEt

& ©

(a) BELEAM T RET L

RER

B E R

AR

= wish

TAEIER

BRI L R

RER

(b) TABERMITNRET L (1 AFEEHRET L)

2Ex
) —
v mE P \_/
(@)  wwEzEEn
Bl N
SAKIER
= e HiEh = HiTh
SAKIER
HigRIB
™ ElES A
() )
2E%

(c) THABEERHITRET L3 AAEEHET L)
4 6.4.3-1 &Lkt DITRET VK
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(a) BHIFIZA, EAWNER (b) X4

7 Ko

(c) HFIEHRD 4 Frnfpb
X 6.4.3-2 & ITHET L OE kR

# 6.43-1 HITNRETNLOFEEIMBEOEEDERE

ThRET NV i ) BEERAS (FRIE L) G OKTERE)
iiilpa Wrimi O GIE L 22 DG | Wi o B slik s 2556
AW #IE s
i JEAE R A 1E -
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6.4.3.2 MS ET /LD #EFHE
(O IT A

BT RO B Z M 6.4.3-3@IR T, SAIXRITEA 05 & kX IXBEET,
FITBEAR R DB TNA Y =T T L Uie, S8 ORRIREE 13RS
E2b0 L L, ¥ 7 {REIT 205000N/mm? &35, F7-BRIREITRRIRREE 2 ¥ o 7%
HChrLIzbDET 5,

Q&Y s J— TR

a7 ) — OB ER 643300 RT, A ar s ) —MERE R U =
TR L Uic, 2207 U — P OEMTREITR 6212 1" LicbD L L, 5l
EIX TR K VEET D,

f, = 03345 (6.4.3-1)
Z 2T,
fi : 227 U — b 5IRME(N/mm?
fo : 27 U — NEMEREN/Mm?)

Yo RBIT TRICE WV AEET S,

1

E.=3.35-10*(%) (2—0) (6.4.3-2)
-z,
y @ 27 U — b OKHLHNL AR E & (kN/m?)
E, : 2> 7 U — b OFEHEMERE (N/mm?)

FIBE N AREOOUENM ATV, ET 2,
ZZT,
v WP T 2R ET D720 DRET 03 L35,

Flear 7V — NOMHE T RO 1% L og, TIIHKE T ROZEE % pe,
LT 2,

o,

A a2 U — OB ERET D ADOHRET

(THRD Iy 2 )= 07a7av 7 U—h:09] )

g0 1 MR H Te, = 093057 X 1073 L7 5,

p: 27— bOMIBIE T ROEREZRET H2DFBT3.0 L35
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EIGIRMOM N30 LR 5K Etd, LT 5,

I,

T GIRBIOM I 0 & 722 MARET D2 DFRET3.0 &5,
dp @ GIORFERIRIG DA

O EVEPTAEE N
1) JEfE o7 AL

aryaryyJ—MIRENSY a7 ) — MIREFEKIZK 6433 Xk o57e Y
U =T HPERREI & Uiz, 2o 7 U— b OJEMGTRE I IRER A O s X 5 5mE LA
ZEEL, SERS D I W TRICE WV RET D, el, ZofoEkihiT
EIZQ)EFRTH 2,

g’ = 05+ XPwhOwn (6.4.3-3)
o’ = (D, o he) 643
x = 115(2)(1- 05 ) (6.4.3-5)
£, = 0.93011073 (6.4.3-6)
K=" (6.4.3-7)

ZZT,

d,, : BRI O AT E L (mm)

c : FRAHER T O A %) X FFR S (mm)

s o AF AR A R (mm)

DPwn : BERHIRAH O = 7 IRFELE

Oyn - FRAHER AN DO1E FEHIR L (N/mm?)

2)51 Rl OE T AL

a7 J—hEE & ORITIIMERFET 7201, 207 Y — MIOUEIRR
EC#Y, ar7 UV —MNIBIEAO EHEAHET LI LI ICETMET D,
6.4.3-3(c)D & HITENL dt THIBEMEIR L= b b &N td, F Tl Z#EFF L, TO%T
G N T A Al R s LAY sl

F = (22)" (6.4.3-8)

T FREMIRGE D R IRET DR T3 L Lz,
ay : FREHIFRZRET DHRET 04 L LT,
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vl

| P A=t
l / ‘
: e
| / I
| / |

dy’ I v fef |

T ! D | | _

i Tdt c‘Jt jc 3 : W“c 5

| | dc €0 ueo

| |

,,,,,, W 1
(@I ROBRAHE (AU =7) by > 7 U — NI iR

d'm cdr Gr S

54:':‘.":::7/ Y AN
10 r i

()= 7 U — MERGEMR)
MELZBELIZSGH

6.4.3-3 FHiT 0B &R

TR Al

Gt v VR S ORE & BRI R
ERAE SRR & HIT S 5 WA LS %63 5 HESR O BRIRITRI R 13 0.5 & L7z,

LA.Y.2
p, = 2EATL (6.4.3-9)
f

I,
Ke : i HIMEN + mm)
E; - Wrifi &2 Mok L7236 1 R OBV &~ 7 4RE(N/mm?)
A; 2 1 BEROHFE(mm?)
P, : ¥t PR & (mm)
Y, : HAZEROLE D O | B F T O
B S TOMRNEOBRREK, = 28 —8d 5 KO ISRE LT,
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6.4.3.3 EM ORI - TAREAE

6.4.3.3.1 ALK UVFHOMBREDT HEDORIME - W5 =
FIHEARITE

B (F D HARN 1%

Kp =2 (N-mm) SC#SE 0.5(HHT 2 BN & 0 )DA (6.4.3-10)
Ky = % (N-mm) Sl 1o 2B 072 LYDE (6.4.3-11)

L : fiM & S (mm)
E.: 527 Y — hOY > Z1%EN/mm?)

1

E.=3.35-10* (L) (&) (6.4.3-12)

v BEfF a7 U — b OKELENARE EERN/M) TRICIHE LZ2WEEAIE 1.0 2T
—boEd5,
I, : ZEAfilrE 2 kB — A > b (mm*)

L=I,b+(n—1)-a,-y?2+(n—-1)-a. y? (6.4.3-13)

Io - S OWITE 2 KE—2 > b (= 22 (mm)

a, : 1RSI OWrHEmm?) Th & iti L7 > 1 —OWrkfE %z &1,
a, : JEMERR OWHAEmMmM?) TH &t L7 > B —OWiEfE % & e,
Vs @ HNLHERD B ERAT F T O R (mm)
E. : BEfFa > 7 U — b OF%GHEYERRE (N/mm?)
n: Yo 7RE(= ;—E)
Wi 2 IRE—A 2 NERET HEOBEREBEDZE T X EWmfE X 1msE Tl
T5, HEETRcE Db ET 5,

b =min (011, %) (6.4.3-14)

by : ELAZRED 1 770 (mm)
L M ABE & B2 6 70 DM BETIIRE &,  ARSZI 7 BE TIPSR O 2 fi%(mm)
a : BEABET D & AT 2 BEEES £ TOWIE A /3 (mm)
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a at

/aﬁmmrﬁ

ba2 ba1 ba1

X 6.4.3-4 [HAZBED W IIE

A BT HEARIE

Ko =22 (N-mm) (6.4.3-15)

L: 7 U7 A3 (mm)

G+ B ABTHPEIRE (= —5—)(N/mm2)

2(1+v)
A R T I A (mm?)
VvIiART Y UHT, v=02L9 5,
DR AWTRAR S CRERIRMECTIX 1.2 & T D0 M IR D EHE 256, TRiDEE S
BEIZBWTHEHEEIT ),

X
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A MTRR R ¥
FABTEREE T TRIC KV EET D,

MAIERRE S EMHEDES
M ERPERERTAMAE #F 043D DO MAKERT S MNERBED IRERE DO T Tk 2 M L T
FVHEHET 5,

ST BE

_3(1+w)(1-u?(1-v))

) (6.4.3-16)

TRILF—k

__ matap (s A AN o 1)?
K= (1+2ap3+6aB(1+p)?%)? (15a(ﬁ+2) za(1 a) ('B+2) +4a'(1 a) (ﬁ-l_z) +

i(l —a) (1_15 — %a)> (6.4.3-17)

Bip

ty o M JIEEDBEE (mm)
L, : BERDOWNER Z (mm)
D, b:ZNEIEABEDNE & R X (mm)(ED Xt IEEZELY £ < 3T O EAZEEDIE D

&7
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fEhE, ohBEMEET L 7 Y — NROEIEMEREENC T 5 ERIISE Y0

PIRMEE (A D TERARE DO B s 2 R L TS K W BT 2,

ST BE

6(1+aB)2(el+%)2

K = Qrap)(+rap®)+3ap(1+p)2

6(1+a,8)2(%+[?—el)2

K = Arap)(+rap®)+3ap(14 )2

TR E

36(1+ap)?

(e < D/2 D)

(e > D/2 DF)

o= ((1+ap)(1+ap?)+3aB(1+5)?)” '

2
Svilayi - ye?))

a

B:

t:

Ly

t/B
L,/D
i 77 B D BEE (mm)
D BER ONTER & (mm)

D, B : ZNEINEZBEDNE & K S (mm)

el :

V1
V2
V3

e _af(1+p)

D 2(1+apP)

22—61
:E+,8—e1

=G ten)

L IELACRE & i 7 BE A i 0 [0 0O ffs /Lo BREE(mm)
1
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JISNERE & XN F—IEIC XD AR B DEER R La, B, v, uDIRE
DR A X 6. 4. 3-5, 6.4.3-6 (TR,

Kt ABTIZIR R

Kt A BTIZIR R

k't ARTIZIREREL
O R, N W AU O N

16
1.4
1.2

0.8
0.6
0.4
0.2

v=0.075 CEE

¥
K
‘\:’\%
E
2
¥
0 0.2 0.4 0.6 0.8 1
u=lw'/(Iw'+2D)
(a) rkluDPER
(ST Y = 0.075055)
a=13.3 CEE
£
¥
K
‘\:’\%
E
2
¥
0 0.2 0.4 0.6 0.8 1
B=D/Iw'

(c) k& pDBEAt%
(=R NX—ka = 13.3D5H)

Xl 6.4.3-5 & AW IRAR B (W

a=0.075 CEE

u=0.89 CETE

1.6
1.4
12 ///
1
0.8
0.6
0.4
0.2
0
0 0.2 0.4 0.6 0.8 1
v=tw/b
(b) kEvDRIft%
(ST EEu = 0.89DA)
B=0.06 CETE
3
2.5
2
1.5
1
0.5
0

10
a=b/tw

(d) kEaDBIR
(Z=RF—ER = 0.059D55)
[ELASHERS & i FIRE DS

15

B=2THEE

6
— SN EBER)
=5 — IRAF—KEEE)
¥ g4
— R EEGER) 3,
— TR F —K(aEE) =
22
ES)
1
0
0 0.5 1 1.5 2 25 3 0 0.2 0.4 0.6 0.8 1
B=lw/D a=t/B

(a) Kk&BDEFR(a =0.0750%5

6.4.3-6
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EhATE
#h5 | SRMAIE

== (N/mm) (6.4.3-21)

Es : 85 DY v J R E(N/mm?)
ag : VEEBAIIR I & OVl &M L7 o Jr — % & Lol 0> 42T i FE(mm?)
L : M & S (mm)

BhIE MR

_ EcAe

K, ;

(N/mm) (6.4.3-22)

E,: BEfF=a > 7 U — b DY 2 7125 N/mm?)
A, : B A B LS M T, TR X D,

A, =Ag+ (n—1)(a; +a,) (mm?) (6.4.3-23)

Ag : WriFE(mm?)

n: YU RELT, n= %

c

a, : SIRMAEHEWEEmm) T L L7 v —% &1,
a, : JERERI RS M fEmm?) Th E i 1.7 > h— & 5T,
L: 7 U7 AN (mm)
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VUEINGRE
B (FO VBN GRE
O OYE SR (TEEAGR UE 043NPV TRUC K W EET 5,

M=Z,(0,+0,) (N-mm) (6.4.3-24)
Z,, - T 7 BE O i T 1 AR AL (mm®) CIE ASBE DB JE T R &R X Iy £ TE T 5,
op : BEfF= 7 U — S o 5 RTRE (= 0.564/05)(N/mm?)

0, : BEfF a7 U — b OfbEAES /) E(N/mm?)

TAMUVDUVEINRE
B AMTOOEIFUTR B I TRERIR I NN TRIC K W EET 2,

Qc = Tsertl/ (N) (6.4.3-25)
Tser =/ (02 + 07 0,)  (N/mm?) (6.4.3-26)

op : BEfF =7 U — S OFRIEE(= 0.33v/05)(N/mm?)

og : BEfF 2> 7 U — b OJEHETRE(N/mm?)

0o © ERIELA EEIC K D BERR O JE AR 8 L (N/mm?)

t o T J)EE D BEE (mm)

1 : i F78E D & (mm)

Kk AWITERARECT 1.2 & T 2 MR EMEZR GG, b L 72 AW IRERE D
BIEFEHE - THEZIT Y,
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R TEE T 3
H (FRIEE T =
RIS T =B OAFZE 043NN TRUCT L W EET 5,

o =2 (6.4.3-27)

Elegy

wM,, = BIEERRAS B DARIRIEES O5 S, AHIRIES A D 3 F1 H EFRRERIE ] £ — 2 > b
(N-mm)& U, SRS ERBENE OGS, BRI D 2 51 A F R il
FE'—A2 F(N-mm)& 5, ZhiE, 5.3 2 THRITHIME FREEORICEET S
SR ITIRBBIE S BRI S 1, 23$E@&@%m#hﬁ#é% & L CHRBRADORTE
EREGREREERS I T 5 LRI LIT LD,
n:%%@#%uﬁﬁ%%@%é,ﬁﬁ%%#%3ﬁﬁﬁ%%ﬁﬁ@%ﬁ$j%#%
WM £ COREMEmm) & U, 58D EARREMH O E, BEAREMEE D 2 5
H HEA BEAR IRE D B F N2> & 24 3%HERS & C O BEHE(mm) & 35,

gy ¢ A LB OBER O 2

E:¥fra 7 U — hOYy o 7 %K N/mm?)

I, : M IBED AR 2 RE— A > b(mm®*) THEARED S 83~ X Wrim 1L /55
FTET D, BAEITR64)LDbLDET D,

[

‘ = |
0B Rz SR A S 15 Eﬁ%m/ !
KB %ﬁ%éﬁ ﬁ”ﬁf)\bzﬁu B i%ﬂ

50[250J 1200 l 400 J 2150

6.4.3-7 AHFRIEHE N © DERF FIEK

A BRI E T &
B ABTAIIPEAR T R ZBEXFR G 3NN TRUC LV EET 5,

B = 0.46p,,0,/F, + 0.14 (6.4.3-28)

D : BEAEA L
oy @ BERA O KR TR (N/mm?)
E. : BEfF2 > 7 U — b OJEMEREN/mm?)
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B TR B5RE

EIPERR S O DR SN TR RIEICHE > CTHET 5, HEE E LT, SoWmiEz
AT D501, AN OBERZBENOST #8te, 22T, HEACREDOAZhH
X, AN SO ERRERE I D 6 fFE72I3BED & 5O IEEE TORNEAN VRSO 1/4
BLOBHAHmBE CORID I LiR/NDIEE T 5,

HTH T — A v MI PR ZRE LB firic LV EET 5, 2ok X, =
> 7 V) — NOJEREISINTEM T 2y 7R LT T O AB)YDOSMZ2 S L1z, #hifk
R AR ES D,

A) WIENOKRICBIT 28 E 207 UV — FOOTHEE, il o OEEEC T
B2 LARET Do (Wi O FHERFFORE)

B) [MHABEOEIFREDOREICH - > TiE, #HhEBET 5,

C) SMOISHEL OFTHE L OBMRIZ, EME, SIEL GRRRGRE £ CIx, ks
bo ZOREICHYTHOTHEEZBZDHEAICIE, SOOI BEIXRBRIEE I
HELWHD LT 5,

D) =7 U—hERNELEOTHELOBFRTIE, ZOIEEEEZEYICEET D,

E) HIFHKRMEOHBEICEE L, Bmog RS W TIE, 2027 UV — MIUsHEE
BHLENVLD LTS,

#2321 DM OEHTT— A > M, DLEOIEIZHE ST FO X S 128
ET D, WhtE—A 2 ME, ELEIEDYDOE—A L N TRTERAERD,

M= Astast(d - g) + Ascasc(g - dc) + foxn Ocx b(.g - x)dx (N ' mm) (6'4'3'29)

Age  TPZE XV SR & 2 BRAH O W AR (mm?) T 2072 5 FH N 0 [BLAZEE PN D $k 1
BLOH L L7 > —OWrmfE % & e,

Oge © PIZHEN LV SR & 2 Bk D) 77 FE(N/mm?) CH 20 72 i FH N D B2 BEN D 8k
BLOH LT v —%ETe,

Age : NLHl 0 FEREINC & 2 8k 00 A& Wi A& (mm?) T 2 72 SPHPN O [ ASBE N O $:7)
BLOH L LT > I —OWrmfE % & T,

Osc © FLER L 0 FERERINC & 2 KA 00 s 71 BE(N/mm?) C A7 2 7 FiPH N 0 1B A BE N D #k
BLOD LT v h—%ET,

d : JERMEED D A5 IEEA £ T O HEEE(mm)

d. : JEMERRD B 45 EMGEE £ T O FEAE(mm)

g @ JEMERRD b EOEE TO R (mm)

X, © JEARE D B ALl E T O Rk (mm)

X (I S DETD B WD IRAUT K> TRE SN D, HHFE 2 HIT= 27 UV — |
DEME T TH D,
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YA 0g = YA O + fo " 0cxbdx  (N) (6.4.3-30)

FEMIE AT DM = 7 U — N DS T % RS T oy, & 25BN TEE

7R HFISDESARICERT 5 &, BRI, (BT 2 2 kAL 220, SHERESIC
%, TDOLE, WHOEITE—A > MM, BEOEZEUECLE 2 LD,

M= Astast(d - .g) + Achsc(g - dc) + ﬁl(g - ﬁlxn/z)aavan (N : mm)
(6.4.3-31)

HT R IE, — I EMRRR O O T RN & 2 RFYEIZE LTz & & ORIt — A
Y EELTERIND I ENEZ, BIRET ORERRIC Lo THIFI A3 RET 5256
I, EfEEO a7 U — FOISTE—-OT R ERRAE ZDEZ THEMR S LT
HIRIREE 1L F D 2L L72vN, ACI318 BIYETIXLIRIM S EMH = 7 U — b D)
FE O3 A % IR T) B oy, = 0.8505 & RHB, & FICR G TEIS T E AR IS 2 51k
BlLoTWnd, 1558, & LTTFROMENRHER STV D,

B1=0.85 (05 = 280kgf/cm?)
B:=0.85-0.05(c-280)/70 (280kgf/cm? < o = 560kgf/cm?)
B1=0.65 (0 > 560kgf/cm?)

HAINDMERT 20D T, TAM AR OE— A FOEEEMICEF I OEZBN L7
FIUE R B, WrEICER T 28 h &5 — A 0 M, BEODICEHAT LD EEZ 5,
Wrig >0 HWFERFRA RSN D,

N = [[" o bdx + ¥ Ag05c — T Age0e (N) (6.4.3-32)
JEMFRRICBT 5 — A2 FOD 0 HWE, KK THREND,

M—Ng =Y Au05d— Y AsOcd; — 3" 02ty —x)dx  (N-mm)  (6.4.3-33)
s R & il ) O VR IALE % T o B (mm)
: JERERR D B 25 RS £ T O i (mm)

¢ o FEMEG A B A EAEEA £ T O (mm)
> 7 U — N OEMIS E 2 MRS A ERL, M=M, LT5L,

Q Q&

1

2
M, =3 Agoyd — 3 Ageosed, — 2220 4 Ng - (N-mm) (6.4.3-34)

LY, BPE— AL FEIMUIC X THET 22 L8 TE D,
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KIRRFIZIE, JEfEEO a7 U — FOTHREDR, 0.003 IZ256DEELT, £
DEEICEHH SN DM ZREDRKRTE— A M T 5D,

F7, MABEOREE R AT BED L & UTHT 21T 5 35818, JEMiE Sl 1
FNLE E TOME#Eg % it /) BEHLE I LT E R E21T 9,

HAMKRBRE
A WITHE SR 5 BE T AT B YRR L 04N FRUC X HET 5,

/M/(Q -1)+0.12

0.23
Oy = {‘”’“"”—M + 0.85. /Doy Oors + 0.100} tj (N) (6.4.3-35)

te o M /IREOD A WTHREE (2 AT %) 72 G PH N OO B AZBE O WA 22 NG L 7 Wit 2, it
NEEOR S % 1 & LE-RGTEHmEICHE S MR- L EOEMESmm)E L, MHIEED
JBED 1S FEUTET D, 22T, ERZREOFRFIIL, FHIC O EZREEID 6
BRI & O MNBEE TOMEANRVRESD 1A BLUOHOEmRBE TORED
5 BENOIEE T 5,

j 1 EEEE(= 7d/8)(mm)

Dee : FAMS | IEERAT LE(= 100a,/t.d)(%)

a, : BIRMOSRT OWERECH 5%, KR E— A > MIAZ RPN O B AEE
NSRS % &L, (mm?)

Pwy : te B RS LB Z T8 ORBHIRT (= ay /tes)

a,, : 1 REOREAHTRAT O Wi f(mm?)

s FEATRATS O I FE(mm)

Own © BEARIR A O FER TR L (N/mm?)

oo+ BWIEREI S 2 P55 (= N/ZA)N/mm?)

%: ST ANETEHM O T AR MW TR L E( RiEOHEIL T &L,

3EBALHAIEI ET D, )
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B3R E
51 3RIRE

Nye = X(ac - 0y) + X(aw - owy) (6.4.3-36)

a; : M TIBED TGRSR O Wi i Ff(mm?) TH RN 2 FPFH N O EAZBEN O $k il I L O'd & il
L7 rh—%gie, 22T, EZBEOADFMIL, AMICOSEAZBEREID 6 57
XBEY A DM NEEE COMNEANRVE SO 14 BLXOBEOESEHRE TOEED ) bk
INOfEE T %,

-mﬁﬁm%%ﬁﬁwﬁﬂﬁﬁmmw)

< 1T B 0D v P HEAR SR 5% 0D IR 1 R (mm?) T 2D 2R RiH N O EABEN D §kfj 3 LY
&kﬁl?/ﬁ ZEie,
Owy © T IBED H [ ERAEMH 3R O A48} 3R £ (N/mm?)

BhIE MR

Ny =A-F. +%(a;-0y) + X(aw - owy) (6.4.3-37)

A BN 7R EEFR N O B AHE A5 Lo A FE(mm?)
E. : BEfF2 > 7 U — b O GHEYERE (N/mm?)
a; : M IRED G GEERR O Wi i Ff(mm?) TH RN 2 FPH N O EAZREN O $k il I L O'd & il
TT v —%ET,

: IR IRE D 5 | RS DR FFR EE (N/mm?)

¢ T B 0D H R A AR B 155 0D IR T i (mm?) TAT 0 72 R DH N O I ASBE N D 85 35 L OY
&k%l?/ﬁ ZEie,
Owy © T IBED H [ ERAEMH 3R O A48} 3R £ (N/mm?)
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6.4.3.32 EZHIUHOMREBOEZORIM - MO
AR
FOEARE (FRITE

_ 6Ec,

K (N - mm)

L : M & S (mm)
E.: 5227 Y — hOY > Z%E(N/mm?)

1

E.=3.35-10% (ﬁ) (%)5

v BEfF = 7 U — b O B AR FE R (kN/m?)
E. : BEfF=a > 7 U — b OFRGHEYERRE (N/mm?)
I, : ZEAMiWTIE 2 B — A > M (mm®)

Ie=Io+(n_1)'at'ysz+(n_1)'ac'YS2

I, @ BEFHOWITHE 2 RE— A > N (mm?)
a; o SIIRERRN O W i fE(mm?)

a : JEAE I O Wi FE(mm?)

ys ¢ XL 6 8 £ T O EEf(mm)

n: Yo R (= %)

Es : 85 DY v Z 4R E(N/mm?)

(6.4.3-38)

(6.4.3-39)

(6.4.3-40)

Wit 2 IRE— A2 FERET DDA T T OBF T ~EWmHITHIEE TET 2D,
WAL TRICL D bDET D,

|

~ s [ba=(05-06
T — A UM B L ONEER
b, = 0.11
b, =(05-032
wighgd © ( )
ba = 0.110

A T FEEA T LIkt Ol £ T o EREE

B T TIEZOREY 7 o PIEO 2 fE0R S
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D T A UM E TR GO AR DR S (mm)
lo : B2 A/ DR S (mm)
EAE A BRI

Ks =22 (N/mm) (6.4.3-42)

G : T AWREMRE(N/mm?) T, G = LT 5,

2(1+v)

D BERL O /BTG T E A (mm*) TA =b-D L ¥ %,

. BE Q,i '“@fllaa(mm)

HV (mm)

VIR T YV UHT, v=02 &T 5,

K EABTERGRECT, TRBE OGS 1.2, RABKMEOLEIL1S &35,

o T
g &
4&?
8
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VUEINGRE
B (FO VBN GRE
i T OOVEIAU R 3R HLE 0439 It FRUC K W RET D,

M = (0.56y55) - Z, (N-mm) (6.4.3-43)

Z, : BEROFAmWTE AR (mm®) CEMWTE R A RE T DERDO X T T OBE S & W
HXH IR ETE L, BIIRANDORA T 78§ bERET 5, BIRIER644H)28 5
DETD,

og : BEfF 2> 7 U — b OJEHETRE(N/mm?)

TAMUVDUVEINZE
B AMTOOEIFUTR B TRERIRE NN TRIC K W EET 2,

Q. =1er-b-D/k (N) (6.4.3-44)

Toer : WEAF 27 U — b O ABIOOEINLIRE (= 0.31,/F.) (N/mm?)
F.: BEfF= 27 ) — b OFREHEUETR EE(N/mm?)

b : 22 (mm)

D : BEZEOHE N (mm)

K W (R TR O%E 1.5, TROLEA 1.2)
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R TEE T 3
B (FRIEE TR
it T IPEAR T ST B ERR AL E 03Ol TR X W HET 5,

()% T 7 INERER OB

a, = (0.043 + 1.64np, + 0.043(2) + 0.337)(2)° (6.4.3-45)

n: Yo 7Rk
¢ 1 BIESRA (= g—;)
T AN

=

ole

=

(= )

b : Z21E (mm)

d : HZhE V) (mm)

D : FAFH 1V (mm)

B : AR THMBIA T 71 & DYAB =b +2b,,, WA TZ 7 ZDO%EB=b+ b, T
by 1T (6.4.4)12 L 5.,

2T THEME L 72D T BRI, RC HIYE 3DV, 2T 7T WHhtEZ2EE L
T-HMEB & WD EN SR HINBORFREZHEE LRX(64.8) LV EEL TRV,

27 7B IEIERGADCE Db D ET 5,

(b) A Z7 T W5 IEA DO 5E

a, = (0.043 + 1.64np, + 0.043(2) + 0.337)(2)° j—° (6.4.3-46)
t
artag
= 2 (6.4.3-47)

as : WIMENDO AT 75 O2WHFE  (mm?)
a; : SIBREFHWIFE  (mm?)

Iy : FEFEZOD)OWH —IRE— A b (mm*)
I : TIEROWMHE —KE—A F  (mm?)

n: v 7RE(= E—E)

T AN

n: $EE7'7H:(= N )

opbD
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b : Z2iE(mm)
d : A2V (mm)
D : EBAEV (mm)

A7 T HRGIEMAN & 72 D G IRRFICIES RS & L TR DO A T 7 b B
L, &b, BEVDETLREIFRLE UTHE LIBRAAMER T EZ, TR
TLHRAWROWHE _IRE—A L FOTEETHZEICLVAEEL TR, X777
W tE 6.4 L D,

t AMTBIPEE T 5
AT T 5512 BE SR 4591V TFIC & 0 BET 5.

B = 0.46p,,0y/Fc +0.14 (6.4.3-48)
Pw © i) BEDREAH TR b

oy © M JJBEDREA IR L O BERIRE (N/ mm?)
F. =227 U — hORFEERE (N/ mm?)
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HEEE
B F R B R E

PR SE 43 DI R S R RIR IS - CRMR L7, PR — 2 v M, Pl
PREF A OE LW fEiTIc L 0 BE T 5, 7ods, flissg OBER O iIT &R, BE
TPBEL L iR R O IT K BME 2 Z N ThEEL, ELALEHZ L THRET S,
ZOREHEEHND Z & TEBEEDHZE 3 NE W0 TR B < fif A MR 2 2
TEDLZEDNHER SN TS, B 6.4.2-3 FD Ny F o 7 Z oG, O
PEFFBE L L CElT 5, 72K 6.4.2-3 FOROOERN & BEF8L, MO0 %
Bk & LT EIT 5, Miisa1T > TOZRWEEGEZEE U CIRBEEEEE gL 0 5 E J7 1k
ERAWLZLETD, CobkEa s ) — FOEMGSITEM T v v 7B LT
DFMES LI RmEEZ R T 5,

X 6.4.3-8 43E| S5k

A) WENOFKRIZEB T 28 E 27 U — hOOT AL, Frdh S OFREEC
B2 LAET Do (Wi O Fm R OE)

B) Wi DISNIE L OTHEE & OBRIT, JEME, g1k & bR £ T, #tEs T
b, ZOMMEICHYT D OTHRELZEZ DHAIIE, K55 OIS E IXRERERE S
LELWHDET 5,

C) =7 V—bhEIBNELOTAHELOBFRIZIE, ZOIERBHEEZHEYICERET D,

D) M HRBRE DR FEICEE L, WrmOs8EAC > W TIE, 27 U — MIUSHE%E
AHLAVWbD LT 5,
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(Q)BRFEREE 2 Dph (T BHREM,,,

Hh i 252 1 2 M OBPTE— A > ML, DLEOREICE ST T X HICHE
ET D, W 7 X APrE— A2 MIE, BELEIEFDOYOE—A 2 FTET EHRAL
%5,

M = Astlastl(dl - gl) + Asclascl(gl - dcl) + foxm Ocx b(gl - x)dx (N ' mm)
(6.4.3-49)

Agey  TPSTHR LV SR & 2 BEAFERA 0O & Wi A (mm?) CA 2hati PN (1m 1#)D 2 7
T Em T,

Oger © PZH LV 5N & 2 BEAFEERA 00 i 7 FE(N/mm?) CTH Zh#iFE N (Im 15D A Z
T HhEEm T,

Ageq  TPSZIEH &V ERMERNC & 2 BEAFER O 4 Wi fE(mm?) THDEEFEN(1m 18D A Z
T HhEEm T,

Oser & TPAZHI L0 JERERNC & 2 BEAFERRS O )i 77 EE(N/mm?) THZYFEFHA N (Im @)D A Z
T HhEEm T,

d, : BEAFEREER DOJERMER ) D45 3RS £ TOMEE (mm)

dey  BEAFERBEGL OO M h» O £ EME 8k £ TO /R (mm)

g1 : BEFAEE R O EME % b O E COMHEE (mm)

Xpy @ BEAFEREEGE O Mk 7> & HR L £ C O B (mm)

X [ ZWFE ST D0 A NWEEN SRR L > TIESN D, A 2 HiZar 7V
— NDJEMEE I TH D,

LAst10st1 = XAsc105c1 + foxm Ocx bdx  (N) (6.4.3-50)

R A 5 BEAFERBE R D JEREM = o 7 U — b OIE S JE % G S o, & 15
BB, & HWTHEMR R ARG ESMCER ST D &, EXidxg [2BT 25 2 ke
O, HENREZIRD, TOLE, WHOEPTE—A > b M %, BEOhZ gL 2
LA LD,

M = Ag1051(dy — g1) + Asc105c1(g1 — de1) + B1(g1 — B1Xn1/2)Ogp1bXns
(N - mm) (6.4.3-51)

H TR SRR 1L, —RICIEMRR O OT RER & 5 RFUEICE LT & & OEPIE— A
YRELTERSIND Z EMNZ, SRS ORRRIZ L - THIITTH 2R ET 856
i, EfEmo a7 U — FOISTE—OT B ERGRE ZDEZ THEHR ST
HIRFREE 1L F D 2L L72v, ACI318 BIYETIXLIRIM S IEMH = 7 U — F DI
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FE AR 2 S 1 0y = 0.8505, EFREB, W CR GG NE SR ICELRT 55
BErloTWD, BB L LT TFROENMERS ATV,
o1 : BEAFEEROEMEN = > 7 U — b DG EN/mm?)

B1=0.85 (0g = 280kgf/cm?)
$,=0.85-0.05(0-280)/70 (280kgf/cm? < og < 560kgf/cm?)
B1=0.65 (0g > 560kgf/cm?

JEMERRICEAT 52— A RO AEVWRITHRAL 25,

M = ¥ Ast105¢1d1 — XAsc10sc1der — foxm Ocxb (xn1 — x) dx (6.4.3-52)
a7 U — b OEMISHE 2 SR TS ESMICER L, M =M, T 5& 1
i,

Mul = Astlastldl + Asclascldcl + O-avlb(ﬁlxnl)z/z (N ' mm) (6~4-3'53)

ETRVIRPIE— AV MIMJ I Z X o TRHAET 5 2 LR D, #IRRFICITERER D =
Y7 U= FOTHEN 0.003 12725 DEREL, TOHEITHEE SN DM, %87
HEEZOHFE— A N ET 5,

(b)#HTREREE 2 Dl (TR B TREM,,

i 252 1 2 E M OBPTE— A > ML, DLEOREICE ST T X HICE
ET D, Wl I X APrE— A2 MIE, BELEIEFDYOE—A L FTET EHRAL
%5,

M = Ast205t2(dz — g2) + Asc205c2(g2 — de2) + foxnz Ocx b(g; —x)dx (N -mm)
(6.4.3-54)

Agey » FLHR L 0 SIIRIANC & 2 Frak $&75 O A Wi fid (mm?)
Otz © FOTHH L D SR & 5 Hax 85 OIS 71 (N/mm?)
Agep + HNTH IV JERRNC & 5 BT 80 O 4 Wik fE (mm?)
Osez = HLHH L0 JERERNC & 2 Frak #4755 OIS 1 (N/mm?)
dy © TREEER DO JEMER ) D& 5 RS £ TOERE (mm)
de, © FHIRESEEG: O EMRR D> & A& M8 £ CORERE (mm)
gy . AHIREEEZ O EHMEE b EOE TOHEE (mm)

Xpg @ FHIRFEEEZL O EMERR D & A2 E TOREE (mm)
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X\ ZWFE ST DEI 0 AWML SRR L > TIESN D, A 2 HiZar 7V
— NDJEMEE I TH D,

S Ast20st2 = SAsca0scr + [3 " Ocx bdx - (N) (6.4.3-55)
FERRIE 3 A+ D MR ERBE R O JEMEM = > 7 Y — N OIS E & ERIE T E 0y =
0.8505, & 2558, & TN e B HIG N ESARICERT 5 &, ERXiTx, 1235
2 kALY, HENESICD, TOLE, WEOBRPIE— A ML, FHOEE
I DK ERD,

Opy 1 AHIREBEEGL D LM = o 7 U — N D) BE(N/mm?)

M = Ag2052(dy — g2) + Asc205c2(g2 — dez) + B1(gz — B1Xn2/2)Oqu2bXn,
(N - mm) (6.4.3-56)

JEMERRICRE T 28— A PO Y HENRIRA L2 D,
M = ¥ Ast205t2dy — XAsc205c2dc2 — foxnz Ocxb (xnz — x) dx (6.4.3-57)

a7 U — b OEMISHE 2 SR TS E MBI L, M =M, T 5& 1
T,

Muz = AstZUStZdZ + Asczasczdcz + O-avzb(ﬁlxnz)z/z (N ' mm) (6~4-3'58)
LRI =AY MEIMp 2 K> TRET D 2 EBHRD . MKBRHICITEMRO =
Y7 U= FOTHEN 0.003 12725 D EREL, TOHEITHEE SN DM, %7
EEROMIFE—A L M LT D,

FsR% OBEGL O il (RSB FREENL,  BEAFREGL O il 1 HR TR EE M,y & SR ETEELL O il
KRBEM, 2 EhEEL, ZLbbELZ L TTRCRVEET S,

M, = My, + M, (N-mm) (6.4.3-59)
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T AMKRBRE
A WITHE SR 5 B AR B YRR L 4N T RIS K HET 5,

(@) A 7 7 BERE DA

KI5 mean KUK LT, ZA T 7 HHNZOE 1m OHFPHEZBE L7 T Bz =
ALE W M O WO LWE G EWm & L2 A7 7iEb, &2 W5 753, b, = 1.2b% |
RET D, S5, pBELOp, DRV ITh, & AN THEI L7pwe(7272 Lpwe = 1%)
BLOp 25, ZOK, 27 7HNOEFHITER LR,

0.068p2:23 (F.+18 .
Q= (225 129 4 0.85,/PweOwytbej (N) (6.4.3-60)

M
@+0.12

b, : & 7 FEIE(mm)

Pe + MBI ARSI (= 2L 100)(%)

Pwe 1 ST A WHIBRATEL (N Z I 2)(= 22)

d : AR ER O 2)(mm)
M UTARVH(EE L <10 E 1L, >30LE3LT 5, )

J o ISy (= 2d) (mm)
Owy * T AR O FER IR E (N/mm?)
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(b)A T 7S IEROLE

KI5 mean KUK LT, AT 7 HHNZOE 1m OHFPAZBE L7 T Bz =
ALE W M O W O5E LWE G EWm & L7227 7iEb, &2 W5 753, b, < 1.2b% |
RET D, EHIT, p,BELOp, DRV ITh, % AN THEI L7pwe(7272 Lpwe = 1%)
BLOp 2D, 2O, 27 TNOEHIE ImEOR T 7 OHEMNEBEST L5 2
LET 5,

0.068p2:23 (F.+18 .
qu = M + 0-85\/ pweawy}be] (N) (6'4'3'61)

M
@+0.12

b, : MR 7 FEE (mm)

Pre ¢ SRS (= 222 100) (%)

b

P + B AMTHRIG L O1 I 5) (= )

d : WA T 7 % % ) (mm)
B LT ASVH(EELLE <10 E T EL, B>30LE3 LTS, )

J o IS L EERE(= 2d)(mm)
Owy 1 T AR O FER IR E (N/mm?)
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6.4.4 £EHM D EHEEER
(M1 AHEEBRETIL
1) Wit S EEERHE
(@i FiXnz 3t e L7556
SISRMO 1| ARG S & L7 > —Th SO T IZRIC OV TIZ O
FIAUR &SRR a2 A LTe 3 Jriufblc & 0 SRdfiE e L7z,

2000

506
8666

6000
6000

4000
4000

2000
2000

9

m)

9 E o
z o
fEfjoo1 -0:00005 5099 0.00005 ML 001 -0.00005 00 0.00005 0.0po1
& .
-4000 & -4000)
-6000 26000
2000 UGOG
ZE e (rad) 2= (rad)
(2) EERHENF IR © Bl (b) EERHEF IR © )
6000 6000
4000 4000
= 2000 2000
Z 6 £ o
ol -0.00005 5400 0.00005 0.0po1 _&door -0.00005 0.00005 0.0001
£ e 2000
-4000; & 4000
26000 5000
£/ (rad) " g i (rad)
(c) EBESHANTITHRGHRAM L « Bl (d) EBESHARTIZRAGHRA L« Rl
’!‘ 00 ’7;/\/\
2000 2000
1500 1500
1000 1000
g 500 é 500
@ - 2 -500 2 4 g -4 -2 2500 2
-1000 -1000
-1500 -1500
’!‘I\I\ ’!;I\I\
% 4 (mm) 2= 2 (mm)
(e) HEMIEAWIIEI (H HEEEE AWNIER

6.4.4-1 1F IW ‘FH& i
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6-145

100 — 400
300 300
~ 200 200
=] 100 z 100
é & Z o
Bhio1 20005 00 0.005 0p1 i 001 <0005 _j00 0.005 1
g & 200
20
~to -30
400 - O
¥ (rad) “EE(rad)
(a) W2L #hiFIZ G « i) (b) W2L #hiFIXRGEAES « Fl)
2000
2000
N 1000 R 1000 |1~
-bi%uoos -0.0004 0.0004 0.0p08 '%POO& 0.d004 0.0004 0.0bos
= -1000, = -1000
000 %3000
%= 72 (rad) %= 2 (rad)
() W2R HHIF XA « EHily) (d) W2R HIF IR « Pl
400 1000
300 ’
500
200 .
100 6
“% o “% 5 -10 500 5 10 15
15 -10 S 100 5 10 15 iE )
200 19
-1500
% % (mm) 255 (1m)
(e) W2L HAMWTX1 ) W2R HEAWFIEH
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00

400
300
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100

o
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o

I E&Nm)

08 -0.006 -0.004 -0.002 ¢
2
400

-100

00

0.002  0.004 0.006 0.908

T E&Nm)

08 -0.006 -0.004 -0.003¢9 0.002 0.004 0.006 0.908
-20,
-300

-400

% f%(1ad)

(a) WAL #hiFIX G - By

2000

2000

1000~
Iy

a0

Z % (rad)

(b) W3L #hiFIXRGEAE « Hy)

Tﬁ (kNm)

FIEEN)

004 -0.0002 0.0002 0.0p04 %0
-1000 :
E
5000
ZE#2(rad)
() W3R HFIZRaGhs s « i)
400
300
200
100 @
2y HBH-
5 5 10 1t =

75 4 (mm)

(e) W3L HAMWrIE

008 0.0004 0.0p08

2000

Z 1% (rad)
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1500
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1000

-1500

20066

ZE % (mm)

() W3R EAKIEHA
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(e) WAL ¥ AMWIEA

6.4.4-4 AF Bk ihig
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400 )
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- 200 200
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(e) W4R HAWTIEH

6.4.4-5 4F (

400 oo
300 400 T
= 300
é 200 —_ 200
100 Z 100
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= 5 Mt%
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=20
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(c) WAL #hiFIXRGEAMES « ) (d) WAR HIF IZRGEBH S © Pl
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200 1000
300 500
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O ETIERE 4 v & LI2GE

SISRMO 1| AR S & 1.7 > —Th BB T IZRIC OV TIE O
TR - BHEFETT > —FRE - KRR DD 4 FIAMEIc X0 AT E e LT,
WHARBRARICE W TERBIROIIR EBEED 3 APVl FIEIC L R & K
RN EEMER LR, eB, 4 TIVBME LM OB KRR IC O W Tkt &2 7 e
v L TWB,

2000 aznn
300

6000 2000
4000 1500
1000
2 2000 g 500
0001 -0.00005 5000 0.00005 0.0p01 @.4 2 500 2
iE 1000 -1000
) -1500
26000
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2 2000 5 500
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iE 1000 -1000
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(c) W3R ifiif ¥

6.4.4-8 3F ‘BA& iR
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