WX BEBREAILXvRAMEHIVI ) — MEEMERIZE TS

#ax O @R RO RERMIBER

Fim o FET e R R bl T e mAR REp

BE MFEAT LRy 2 MEIa 7 U — MEERY OMREECH 0 23\ 7256 2 UE LI2ZEM o 12
AL —VIEAZBER SRR IR 2R L, B0 OFEE, fiikl LOBHEE— A v FORIG2EREK L L

THBATRR 2TV, THEREEDM /), MERIEREC

BAESBA 0 O L AR ROBRES 21T > 72, BT

— A PRREVEBRIETIE, IR T OEZERII A, fmoOAH#ICBE L O TR FEESHOBETH -7,
BT — A PV NS WS, EEMHTRERBR AR IS MOBEIC LV, IR IZBE D AWk & v it

NDMET Uz, E AR TR R I~ T,
F—O—F BEXTVF X MR a7 Y — MBI,

1. IZLoIc

BEX 7Ly 2 Mk =7 U — LT WPC)REE D
FEER by 713, SERERENCER S P Endt
FEENZBFMET D, 2N HOBERRIXEETH Y 72
NS, EFFHE A E— ORI THAEDF TR
IR TE TR, FOEOEFHBEOLEFE 249 K
HMMEZIT> 2 & T, AR My Z7IEHTHZ L
UEND, BBETLERGH 27 U — MEEEYIZS
WIS BT & 2 8% B O fTaIc B+ 20058 Ve 8%
%< R ENTWE—FT, WPC i EMIC > TS
BT K B HEERGBRIR & T ZBREOITSE D70 & TiER
FEELBEIC BT ALY 1960 425 1970 HARIZHONT T
RENTWBSR, BEFFED WPC MEREICHT 72 1CBl A 2 7%
D EMICBET 2RI R SN TR ST, Hiakbl 0z

T2 BAR D RIENF O 7o O BUE IR DRI & 2o TV D,

T, MIMERRL, BEEH LR WPC it
RREEASOB OREHTOEFE I RD BN D,

AR TIEEEF WPC EMPEREICBA N ZRE T2 2 & %
FE LI ERZITV, MBI ATEREON ), %
BRI I TR 0 O & RN R OME E1T 5,

2. EBRAZE

21 EBHZ
WPCIEEEGEED S bRY A 7 OBEDOL L ES
BERECRETF R D % EBR R & Lic XIS EEH 0 2 fkE
TS, 3 FEDBEDKI 173, 2L 3D R T T B I
BEARBEO—EZI Y B LT, 12 1T/ L=b o zRER
K& L7=(®—1(a), (b), (d), Z 2T, 2MEDEER RIS &
L7=Di%, BT L v 2 M(PCa)BENRTE(ET 5 —i%
B TR OLBEAMNIBRELS DD TH D,

WIPE & Bz m B AR OZIRA R S iz,
MEERE, BraxBi o, MR

2.2 i#RAE
WPC & 123 TN ERRE~B 0 2 8% L 7B [
REZEL, LT 2@ offifsikz AL Lz,
(1) HE%BE O 00 PCa RIC b TFPEEE & OBEA I 2781 T,
HRfEE— A > MIxtd B &\ LS w5,
(2) FragBA N EEICHTRR A B L, WP RLOBRE
[ ESr R
INBOHEER, B r s U — MRCO)E LT (S)
ZERE L THTAEITY 28T, MEEHEL L TOME
A ESEDLHEE Uiz, £ 2B 0@ o
HIIRET D ¢ BRE LT ETRE S eI 8kE
TRAROI L LoD b Lz,
2.3 HEA
A E AR — 1R T, WO RBE ws BE O
HRERIAZ DREIC S ZAF LT RIED B N 2 7% 1T 7=
4R(ETRNMERDE, KEIZM &2 Lz E TR
LA AZAT 2 3R(ETHEA LHI)DOEE 8 IKTH
%, SUVEITSEY & RBRIC LTS PCa BEWR % Bt &
(EvT 4 v 7 _—=2R, LItk SB LMET)DOMRAEREC X -
THAL, MaEHEe L L TcREL—K L, K-
TIZEHRBRAIZIR, B, AKIEEEAES, SAEEEASEM,
FTFRFRER IR O TR E T OFEM 2, T— 212 L2k 8
BetEa R4, a7 U — NORRGHEHERE X PCa BT
33N/mm?, HEAHED & AHIRES L 27N/mm?* & L7z, EBRHE
METRE 2 T — 1 HICOFRE T 2, BRFHEMESRE |26 UL
BREEDHIYSICRE L R TV DR, EBMHO=a 7Y
— FEHVIRE 2 EREZFEA L2 THD b,
ARBRAEBRIZETCNAORAZ 724 L, BEE
1875mm(E k1 ~HE), BARER 850mm & L7=(KR— 1 (a),
(b)), PCa BEMRIFE & 75mm, BERRIIHERETILIZ 44,66

1 ERRFHAKRTA R ARG AT SER R R PR LR KFERE(ERE)
*2 EERRTFHRR T AR TBREE R A SRR BhE (T
3 EERFHAKR AL ATTRERAIER L B TH(EREB)

*4 BERFHIAKRTF B AR TBREIR AT SR R 470

HE#d%  Ph.D



2760

1000

112.5 112.5

L || | _ I B | o [ | [ |
R[] N I | |
1SS 0 R I I | S N L
s I Hil# PCalREREDI0 i - ‘ I I I 5 ‘
MP3SL lﬁ\ o e e e =~ [ 1 @ mei [T ﬁ\‘ 777:&%}\%%” % [ m
=1 TN — 2 Lm e so— BETT T | liras ufam sl
‘ i ‘ RIB|aEE T
I LB U —mam 40— 0| || Il \ |
| —tistag 69 XE Tl | ‘ :
g E‘ | I #1005 S0 SRS | HHH - it
- . T | SS0l PCatR/ADAADI0 —— | ff h/ ] i,,_r 0 g 5 FEiang]
IKH i Nk ! | Lo i i
EEHT N ‘ ﬂj“- I pcammmmnio —~ \? H ‘ ‘ {"T I\ ‘ﬂﬂ
st | a o — i L | H A0 i
8 wui@ AT wa i %‘3\ A waill
2 T T I RN
il PR e R 1 EiaRRd ||
g 2 1 1 ZH || BHE 1 1 E)ﬁﬁﬁl ﬁc“k || N5S || N5M |
| O < _ | < -/
1 2_5[2001 1475 JZOO bez 5 150‘150‘ 200, 200 ‘150‘150 IPZ. 5‘ ZOOl 1475 JZOO 1162,15
- “ | |
® ®
(a) EEAOGERK (b) &HRERAKLBEIIEE (c) HEiFEAEBRARRE
®= 75
7.52042.542.5207.5 7.537.
25 JE 60 m L 11
M- EHEBIC
L |0681003 > 5L 7010 D10—
BRI | = L |~ i =
E | i | iR o \ 7 120 PL-3.2x 546
- e | C P S PL-4.5x42. 5% 55 /1060 1 ELF40, 60
3 ] = T 1@ Bl s 7 = | mELs 7, : =
! ‘ At #Lse 2 = I Y 4 e B
‘ [ 7 9 / \NJ— PL-4.5x20x75 2 }}T L 4 o
i E—i— - /L N\ P —PL-4. 5% 75 x 45. 5—\b. jl. }
P PG /\7\0;\¥ ! s
162.5,200 1475 200 162.5 D10 10— i SEERAKDI0
125 75625
I 2200 ] = 2.5 }430[30 2.5
® SEE AN EE
) £HBREXERTT (e) KFHEEEREM (f) SAEIESLREM
BRI BHE(029
\ (255w | \ G gff&‘é‘% 5 |
&l |H M10:& L @ .
gl A b b8 ‘ M0 i# L—
3% I H\\C(D :Qg H HH T - 3%7— 11 ‘ /Tﬁ T Tﬁhﬁ_im =) HH -
REESTEA =R Jjj B IEEEEN [~ GO S0 |
© E% VH o0 G i - s xes
D10 — |7 1B . S R
o N0 ||/ ||H] /" beeso [5x4 \

v D6@50 H = -V Vv o /- 5 PR _75 x40 - BN
N %}é i ® 2y e e ||| 2 ®
|| 600 jo0 4% ~|do0 00 ||| || 700 5 00 || 1|1 700 476~ 00 |
2%7— H\\ E : © E HH T zgl_i— H a{ ’ 3 H T - T H\ HH -

EERSLEE1E= I N %m ey \
-ELH FAEERE | o057 T ﬁﬁﬁ%*‘aﬁlz 0L
C5S || oMl WEEEIEL [ 100200 gpg |[goHl_y FEFEEEILAE B5S
STER TER STER
TR Qb y—t D108100 (B4 ¢, 6 & HE)
Ll meg“& L | ‘*Tgme%d’ L [-75x40x5%7

‘ ‘ ‘ ‘ ‘ 100 ‘apc‘ ‘
Hilore mdied Aoy ol S ﬂ
E: ] — = A = - I —f ] I

\ﬁde@fﬂ @1 K 24mE B¢, 60

|
il
=
S
L
(L
g
—
i

| - | —— |
87.5] 11011505 385 115175 385 éshén‘o 87.5 - 3¥[,75x40x5x7/%
B-B' IEE 1A e Sy L ‘\Lr
s e Iy«
w, [l ey S e, gR e LR
@ g j Ju* g 3 [-125x65% 6 x8 |
] 2 ii = ] PL-1260% 630 —4f |
1.5 |1gn.§ 1 060200 s R 650100 S 1\;\[[ Toxdxex k] \Lr
[-75x40x5%x7T— J 23.5/60(23. 5
315 O AR
C-C' ErmE & D-D’ prmE R F 34X G-G' HrE & HLI] B$AHEg L-L" B
(JEHMIECNIZHEL D)
(g) RC##T&RERIA (h) StHsRELERIA

H—1 HERALIUESEHFH



-1 HBE-E

. £F| H o e o =AM A KN | 8RR | B

SR B0 | (m) i (N/mm?) | (N/mm?) | (N/mmd) | EEAODA | 805 | (kN/mm) E—F %
W5 (&RAO) - 58.6 44.8 - 101 103 166 F 181513 2SLSB FiB (- &t
N5S (FE##oR E FRAOHE) 67.0 48.0 - 105 110 53 F 3SLSB AVHE
C5SRCTBAL FRINM) | % |3.47| Re | 580 | 552 | 74.4 | 154 | 139 190 F |eaEenser L L FE
S5S (S s L FRO &) S 66. 3 45,7 - 124 117 97 F 0 PCa tRIZEEE 1 1B5
B5S (S RfdsE L TRAOE) 50. 2 59.5 - 113 106 64 F 1815 2SLSB EiBI- &G
N5M (E#5k £ TFRIOA) i3 60.8 57.8 - 136 132 40 F
CoM(RCAAETRIOA) | & |22 | RC | 528 | 78.8 | 74.3 | 289 | 271 189 FS_ |PCa RO\ ARIRIEL
S5M (S ##5& £ FRAOA) S 51.1 52.4 - 220 235 101 S BENKEN

H:28L W SDREIFEES ,0,: RERAPCatka >y ) — FNEMRE 0, RRAESHIVY ) — NEMRE 0, RRAWHREM LY ) — FEMRERE

BRIRE— I (F:SB M, S: PCa iRt AMTERIR, FS: SB[#{R1& PCa iRt A BEKIR)

x—2 MHEHE

iz g & A& RT g, g,
T SIVB PCa E2iR (HEIERD) 503 | 544
66 SWMB | PCa BE4m (HiH&ES) - X5 J | 527 | 586

PCa B4R (51 EIED)
D10 D95 | o e g 362 | 502
D6 SD295 | MsaRE - RO AMEEE | 335 | 500
D10 SD345| sk - BOEE 302 | 576
D16 SD295 S5 MR IEGR 340 | 514
PL-3.2 ¥ |SNA%0 SB 38R 322 | 429
PL4.5  |SNA90 SB 38R 320 | 492
PL-6 * SM490 ﬁas%’?é%ﬁ?ﬂ% ' 344 | 462
PL-12 *  |SM490 ;g,&] E;Fggf% ﬁ& 209 | 454
[=75x40x5x7 * | 55400 ERLEAE ] 304 | 461
[-125x65x6x8 * | S8400 MO LHE 334 | 475

o, BREAEN/m?) o, JREHEN/m?) ¥ : I)L—ME

A H. % 100mm [BIFR T > ZVEL & L, PCa FRIKITE &
mmw%¢%mMm%ﬁfyyﬁwM%kbmﬂ—1
(d))o BEAEOFEMER—1(e), (I T, BlOiEZ
Mmm,ﬁéiﬁﬁﬁ&_;ofﬁﬁéoNﬁgMMﬁ%
FHEEFRBR )L B DR 2 3% TV V(B — 1 (c)),

RC # T8 BR AR O R 2 B — 1 Q)2 7”9, RC #f
AR IB Dl OfE ST O RC iRz, BID k
HORAHTREAT o T2, BLASEE & MiTRRILES L TR,
703 CS5S(RC i £ TR M) ClL 2 BEAX T 7 FIZ RC £
ZIEER L, & ISR A AR 0 T/ 4 90 TV dinS
TEFE S T2, CSM(RC g8 - T B 0 A)BR O issA i =
F7RERSYE, FTORZTIZEE L,

S MREERIR DI M 2 B — 1 ()T, B-E
Wik, KFEMRICRT X 51 S flisssBRik 1188 N %
BEE LR UMW AR 3 2R CHliTh L7-, S5S(S
a8 b B O ) IR A & 8k A% & 0 L E 25 AR &
AL, E%Jﬂfﬂ*ﬁ%‘i’/lxl\fm&)"}“é LT ETHEORE
G L7z, BAD EINCABRR A S IS RRSRE IS
T5HZET, MEHO O LRERE ﬁ% DOFE 2+,
HIFRLOBERE LN Z L 2R L7, SSM(S ffiss
ETFBBPAWC OO TR AR AT 72 BB I,
ETFOREZTIEE L, MR L I3RS L, B5S(S
Ao b BE O ) LA BRGS0 A% X BB T UL E 2 iRk
&L, BAngaEsast o iR L S S Twn
503, TR 2SL TIE® FREZHEE L T 7wy,

2.4 MAAE

Mt 2 B — 210 R T, RBRIEOR LR AR <

FHARITE : R=+0. 025%EF D EIFRAITE

Q1,Q2: KEHRE
D:REHE
Vit hSAE 51

y/

XE—AY M
(A) GBI E—4 Y FAAKEVES

(W5,N5S,C58,558,B5S)
(B) BREIE— A > hAUNE MBS
(N5M,C5M,S5M)

8 o =

\:&IIIEII'

Q=Q1+Q2

[TT T T T T T T BT T

/

/
; A
/ /

RN (A) (B)
mA%kE E—A T X

K—2 MAZEBESIUVBITFE—AY 2%

KED ¥ v Fuh VT OB T, —J7 &2 20
(TERACES Q), fiF % Z ML 2225 X 5 (ZHiTEH]
BQ2=Q1) & L7z, SHEMEIZ OV CTIIHIHIREE K A
B Q=Q1+Q2=0)FF I E WM E(D=106kN)ZH A L, ZHh
WA S 57 TR Q I b & & THAE T — A v
MMCHYS 9~ 5 [ EHE R X OBIROAINERTE 1 V 2 T L7z,
B 03 L OV ETFBA 1 ERER A Tl TBEFRE T L v
A Lk 7 U — SRR OMEZETEE VIl
DEMTER L TOER SO 23 IZKENH D LAE L
T — A "MAMERT 200 L L, ETFBNARRK
TN BTSSR & 2K < LA AB %t
THEHEE—A L FOFEEZ/NSL Lz, ETHRDAR
BRIz oONT, e — 22 ha/hEL Lo, BR
FEROROF AW D RFEIZ Lo TA U BIHERE~ DR
BlE— A PRBRORIPE LN FTHZ L E2EEL
7l ThDH, Linl, HRDEOHROBIENDIX
WA Y | LOGEATIAERNRRD Z L8 EL
<@wk%ML’n6®¥w%t1&LKOE—Z@E
WCRBRIRICHER T 28— 2 v M ofi &R, (A)DNERH

DkiUﬁT%D%ﬁﬁ%LJE#LT%DﬁﬁﬁWL
HTHLDOTHY, il E I PRBRIED 2SL 226 F 4
Zi3.47m B L 2.2m OALEICHYS S5,
25 EEERE

FAT BN SV TR DY A 7 VTR ERIE & L
K77 20kN TIEA 1 [E], LAGRIFAMHIEE Lz, 2 A
7 v B LB DA EN BRI BRAE A% R(%) & LT,
PRIEAS R=0.025, 0.05, 0.1, 0.2, 0.33, 0.5, 0.67, 1, 2



[ R ) 1 El
= S i I, A S ez
‘”‘Hf#i Tﬁ - i N iy w r QT_‘
g RS =AN NN LT 8
i Jai=me It i A i
Ii =
_5’* A - —— 11~ ¥ "/ i : —l i
' — S S SR (AN N
I a2 2| b} I
(a) W5(ERAO) (b) N5SS(E##E L TRO %) (c) C5S(RC ##5& £ TRACO£E) (d) S5S(S w5k £ TRID£E)
e <D e Bl (e A<\l
..... T -] P "'H‘\": ﬁi“'; 5‘31'_*141"_3/\'/ IR \
e e T IRV
b : = : < ( "‘/‘\‘

B /,’/ \\\\ /,’/ \\\ 5 A <L/ ;\‘ A\V; /// \\\ i I
Tﬁ 1L = S t:r Il  — \/ t(j\, 7 ppa= \, imtn = !*h i J\ : I ‘
Ty e | R | e ; ——

L | \ - \§~ *{ \\[\[;5?:;1” ~ N |l -~
(e) B5S(S R4 £ THOE) (f) NSM(E##5& L TRIOA) (9) C5M(RC ##5& L TRAOA) (h) S5M(S ##3& L FEEIAA)

-3 ®&KBRUUENKR

LD O IEAMEK L & Lz, R=0.025%D %4 1
[\, L% 2 B8R L7z, ZA RIZER Y 7k
DKEEN % FA X 7 Eifins 5O HEEL=2160mm) Tk
L7cfEE L,

3. ER#ER
3.1 MR
(1) PCa BV UEIN KR

R Z & ORAEOOHIIVRDLE B — 317”7, B
BEOOVENSNTIE, WTNORBREIZONT LS
HRDIZER L, Z OMBEOOFILOHE/y HO 22 FEEE A5
LMK T O EER TIE 2o 72,

HREE— AV AR KRE WIHA ORI TIX PCaBERK D
HEXTICEAEICET L, X CHOAOEAITEH
BITRDOVEI, BIEATHOCENAEE L, L
L, WL RBREOM K T OER Clidieholz,
PEGEAI TR 21T - 72 ABRIR(CSS, S5S)Tix, TR DO E
HEToH D EFESH 5 WIX TREDREIZBEE 2B O OEI L3
FAE LTz, ZHUTRBR RS T 252 00 72, BERERR 351
TP, EAE L CWOIHTREOESK 2 LEERIZ]
RABELTT-DTHB LEXLND, IR RAHEAR
RB3S) DHITRERE F T ORLD OVEIN D  ITHHIO
VHENTHY, #Hifr iz ThRE AROUEIRIC I
BLRN-oT,

ETROAOLSA, HEAERRBANSMIIRD OUE
NOMIZER 1 _EHBEIR D PCa BEMUZHEO- OB AR A L
722, IR T OER TIER0 - 72, MR BRIR(C5M,
SSM)ITHITRIZ & 0 i /123 < 72 o 72728, PCa BEM It
AR L= 2 & C, B BENRRE 1ol
(2) KEHEEE(SB)

REE— AV PBRREWVWGEGORERMA L, NSM (T SB

DIREWT U 7o, SB %I & 1251 3R M SB D EiAR [l = D¥EEE D
T, 72 IR ERRICIRRE U7 A5 A Ok 2 F5 9,
Z D SB OBRBEOHEBEIIFL LIZTRE — 1 (e)/k P
B> TWAZ EICLVEELZEEZ LN
%, SB O, BEWHEE < OFBRIEO /)5t L EH)
TH o712, 7238 C5M, S5M TlE SB DT/ NE Do T2,
(3) fREESH

FREBEA A OV TIE S5M % IR < 27 BR KT R=0.1%
FREETREAR LTz, BRflT— A FARE WAL, il
BEATBIC KR Z 2B RIDER LEEO OB 3 3£ % O
EHEAR OBIR, BWCE 7=, —F, mEle—A2 k
DPNE WA, AW N ERT 2 - bEnE AR &
PCa BEMR ORI E A TS TAE LT=0S, SRERES D
BEEIRMCcH o7z,

(4) tHIRERH

HTEFBRIARIZ DT Z ORI ORI AR~ 5,
C5S TITMIFRFED EFMBFECTRER L, bl v Koo
EINANL D0 FEAE LI, IR T o EER TlEia <,
OOEN B BEE Tl o7, S5S TITMITRA D i E 5
TdHD 2SL F, 3SL _EOEFMIE L O OVEFUHR
R=0.5%MNOILE L, ZHITHEWEERD TR, 72
B E M IZRIR Lo 72, B5S bHiTRSkE# 12
RETF, BEITRSNR) o7, C5M, S5M &% PCa
BEMR O ABIOOEINIENE L= 2 & TR L, BASEE
E AR SN T A A LTz, £72 CSM 1220 T
ITABEFE DB IRIC K > TRAE LT EE X NS IR
DOVEINBLHIEA L,

32 WEZEHER

RERE D L OREERGEEZR— 41287, LITICR
BRRZ L DRI & FD L & DERA, KT OHE
KN 2W Tk 5,



150 150
38L ‘W
100 100
Z 2
= 50 = 50 V : &KiitH
B R ® : SBRR(IFE L = 28L)
=0 E 0 RN
N 2 O : ShEEEHIEK
5o P g & : SB#i#T
il i O 1 INEE AT
-100 -100 : O : BEAKUVUER
3S / 3SL
-150 -150
-2 -1.5-1-050 05 1 1.5 2 -2 -1.5-1-050 05 1 1.5 2
KEZER A %) KFEZERA (%)
(a) W5(ER O ER1K) (b) N5SS(E#% L TRIO %)
150 150 T 150
v
100 100 100
Z 2 5 y¢ = 50
R R R ,/
e 0 & 0 s 0 =
ﬁl -50 & -5 & 50
-100 -100 -100
3SL
-150 -150 -150
-2 -1.5-1-050 05 1 1.5 2 -2 -1.5-1-050 05 1 1.5 2 -2 -1.5-1-050 05 1 1.5 2
IKFEZERA (%) KEERA %) KELERA G
(c) C5S(RC %34 £ FRIO£) (d) S5S(S #3% £ TRIOE) (e) B5S(S 243+ TRIM %)
300 300 300

200

= < 100 < 100
R R R
B £ 0 £ 0
y 5 y
» B -100 B 100
200 200
-300 300 -300
2 -1.5-1-050 05 1 1.5 2 -2 -1.5-1-050 05 1 1.5 2 2 -1.5-1-050 05 1 1.5 2
KFEZERA () KFELERA (%) KEERA %)
(f) NSM(E#E L TRIOA) (9) CSM(RC ##3& L FRAOH) (h) S5M(S @R L TRIOA)

X—4

W5 OIEANJ HER Kt 1713 R=0.20%0F D 101kKN TH V),
DL & 2SL OFHEM D SB TR BR TH - T,
Lo TR=033%DY A 7 LG AN LT EEXDS
NI=08, R=0.32%M5C SB DORB AR AZNNIEA Lt
TIPMET LTz, DIBEARRER &5 EM SB MPIIREEC
NEWR BB A, IREIZBIEEOBNCEY , W2
BERERICAR N L7z, AN RE iR K 7713 R=—0.20% %
D 103kN TH Y, Z O & = IEl & [FEE 2SL 515EM SB @
BARIZERSTE T - 7278, R=—0.5%IC SB (RN R4
T 5 ETMAE FIEESHTHoTm, ZOLIICE, &
N & B ISR T O EFER 1L SB IFHEORR, ik
Thotzn, EMIFBRAEERORRIZLY, Al
L TR T3 BE 72~ 72,

N5SILIE, BN /K: L & 12 2SL 0 SB A3 R=0.16~0.5%
T, 3SL @ SB % 0.7%F2E TR L R=1%IKFIZ i Kifif 71
105kN, 110kN & 72 >7=, Kt /1i% 2SL @ SB 23R
L7212, 3SL @ SB BRRIR L7 Z & THAELZ LB R
%, MK T OBERITIEMDRFZBIT D R=1.39%FFI5
A= L7= 3SL 0 SB ¥EHEMEIWT T o 7o,

C5S 1 2SL @ SB 7% R=0.16~0.33% TR L7z, ek

Bt AWM A-HBRATEEKEE R ARR

MM 771% R=0.5%5 0 154kN, R=—0.33%K: D 139kN TH D,
2SL @ SB B§fRT#% TROKMAIICE LTz L& X 5, 7B
JME T OERIZIE, AINAREE Hi% R=0.5%LAEIZIER
¥4 L7- 2SL D SB OIEHEOET Tdh - 7=,

S5S IXIE, Bk & HITE KM /1% R=0.67%ks D
124kN, 117kN TH Y, MK T O FERKIEL R=0.67%/k
[ L7= 2SL O SB IEHE OB S D\ XS Ok T
HoT-,

BSSIZIE, AL $12 2SL @ SB 7% R=0.2~0.67%
TR L, R=0.67%IFICH KM /) 113kN, 106kN & 72—
T2o F72R=0.67%0 & & 2SL O SB DIFHEIZRIN A -
TUBEIH D28 LR 572K e oz, EHIZR=0.73%D & &
2SL @ SB OERFHAMEWT L7z, ZhiuZ Lo TRELMA
IMET L7, SBIE#IT—iofEEIcE EEolz,

NSM (38 Kl 7 X ERIINTIE R=0.5%D & & @ 136kN,
BN R=-0.67%D & & ® 132kN Th-o7, 1F, &
NI & H 12 2SL @ SB i R=0.25~0.67% B NE VK K
RIZE -T2, £7- R=1%FFHT SB OIEHEICHEZ AV i
NPMET LD 2 ETEY A 7 VO — 7 B 13IEE
—EERST,



302
ﬂ S—"
® (AT AT N 23
it 0.1 A Qﬁ'« — A ____'_'.;--'—-’-:5"
= - G SR oo
# "&;/gj S5M
e 2N
i<l N5M
B 0.0 T T
0.0 0.2 04 0.6 0.8 1.0

[ERIZER A ()
K—5 ZHFMsEREER

C5M 1345 KTt 7173 R=0.5%D & % @ 289kN, R=-0.67%
DEED2TKN ThoTz, IE, BINIEEE & ITHKI )
REIZHUNT 2SL @ SB 1T~ TR L Cu 7z, PCatiiE
R=0.05%W0 LA O VEINHEL S FAEL, ZOHKEA
Wi IZE 572, 2D LD CSM OfEEE — Ni SB
MfR 1% D PCa RO AT & & % 5,

S5M IEHEAT L T E TIEMADERIZ SR & 72 A EREEES
L SB M & A EREIR L7230 o T2, BRI 711% R=0.5%
D & EF D 235kN, R=-0.5%D & % ® 220kN Th - 7=, 1F,
BNIIEE & b R=0.1%FE0 HEERIZ AL D O OVEIU A 384
L, WEICHE LS ABIEICE 7z, 20 &b
S5M DA€ — R PCa BEAR DX A MWilE & L7,

4, BE
41 E|EAOBROMEMRE

SRR O BEC DWW kbR IR, #TRE
BEDX AW Qpy ZHH LT QO 1XBIIESES & 72T
ERAH ORI RN B RIS ST EE & STl B O REREAZ e C
bbb, WX H2EFMECHEAR L TR,
A UTMBHREE 2 W CEI L7 O, 1E 83kN THh o7z,
W5 OFEBRFER & BT 5 &5 IRIEZBNIC L 2 5
I T EEEE O F& ST 0 O BRI 3R BR 0O e Kt ) o> 8 BIFR e
LR TH B,
42 BHOREBOEE

N5S OTFEEERIT WS & 4 2 & R hidE
FERIC OO, MR ORI O 2R T 25513 A Y
v THERE R L, TRV —RIGENINE D Z LN D,
F AW G B O R 3 BIRREE IR T Lz,
43 HEOHR

PRI TR 21T - 72 €58, S58 13 N5S (T L ~RIPEA 3.6
&, 1.9f%, WAON 156, 12/fF&mEL, 20—k
THHEREERL &4 B LT B TR PCa BEMU ARG 23 SR
Lz, ZOZ &0 bATRERM O E & 7RI R O H
HHEEZLND, MRS YECINE D FikE Lz
B5S T, M/7IENSS ERI%ETH -7, =xLF—k
IVRE DU N B S Z &0 D, BIORRERI% T
& TRV —RIEE ) et T D 7c b DIk L LTHR
ThorLEBZZDLND,

C5M, S5M i NSM I Ee~filliEAs 4.7 %, 2.5 7%, it/
M214%, 1.6fF&MmEL, ZOMTHBZEIIMHR T

72o LNLEO—FTMANEL 7025 2 & TPCatind ¥
AR U, R IICEENRRE L o Tz,
4.4 FH{HEEBREEHR(heq)

BY A 7 N OEMINERREL hy ZH M L7z, EIN
JIWE 2 B @ heg RIS 9 FILLTITIK T 2% T
IZDOWTE—5 (ZRT, RERIRIC L o CHMERRD 2 5
728, heg (ZJEMIER A & OBIR CHMIZ IS 2 = L1
HSRZ2 A, 0.2%KFTHARZD & WS & N5S Tl heg 13K
5HERSTEY, BAAREBEIC LD =3 L F—RILEE
PMETLTNAZ &5, BT AERREKIZONT
JEBFIEEA 0.33%RFClY, MREBREITEMATIROK 1.6
fFEREL, =X —RINEE B TR R D3 i
T&E 72, R BSS T oW IR, W72 L Ciddding
ONPITNE D o72b DD, TR —RINEEIZ L
THDTHDZ BN D, ETFRAARBREIC VLT
JEZETE A 0.2% eI TR & bh~, RCHHTR Tl 1.3 %,
S #iFR Tl 1.7 5 TH > 7=, RCAiFIL S sk & b, [l
P T & BITEN -T2 &5, RC AT
T, S HTRITMMR oMM AIETH D L1 B,

5. £&H
AREBRTEHONTZ MR Z LU FIORT,

1) 8 IR EZ W & 2 HEBE 0 =R RE O /& Ry 70 o FEA
13526k OB KM 7 DO SENFREE & 0/ Nl T B,
DHEE— A 2 PAKRE WA IO 2T TH I
IEEN 2o 7208, HIERKRESIKTL, -8R
AR ST L 70 ) = X )L X —WRUNEE S bR o T2,
3) BRfE[E— A > ISR E WIGEIIMEIC K 0 MM, i
EHizm b LR OMERH D Z LR TE
72o LML, HIB@EERL & B4 LTz L THEOPCalElR

ORENRTE T, EEFIBICLEORMN D D,

4) BRE GO HOFETRILIN I & = 3L X —WUHEE T % Fefr
THOOMEITEE L THEITH D,

5) #afilE— A v FAVNE WA, RC #iTR, S #iIRZEN
TNOHRDREDHERTE 200, FIRIZL Y AKFE
BB EL 22, PCa BEMNE AWIREE U BRkaY
RBENKE NPT,

BIEE ABPIRITE AW TR TR E B R Bh A S ) (RFSE

RFH NRIEAR) OMB 22T 72, EERE[MICHZVRE

K (7~ BEEENZEAN L0 ThEWniziny,

SE

1) LI, JEEEHE, MoF e . BEfRBE ARG I BT D Hrak B
H OMIRICBI$ DIFE, = 27 U — b T24E R SCEE, vol .27,
No.2, pp.1171-1176, 2005

2) BRI, MBEANE, TR BERT L% v 2 MR
7 U — MEEIZBET 2HFE(E O 1)#fE, B ARBRESEH
WIEE S, p.254, 1966.10

3) SRR i BEERER T L% v R MRS L 2 U — MRS
EAEEOMEERE & B A% OMEREREAG TS B 3 D iF
9, A ARG PSR PN, C-2, pp.655-656, 2009.8

4) IABE R BE AR T Ly 2 MR 2 U — b
Y OMmEDEEEE, 23R, 2008



