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m o IEHIGEBRER O A ET ST A —F (-1<m<0)
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X(2.3.4)TlE, FERTEEB GO B AA 5 (x=0) TITHEMBMARE E TR K TH 0, IR ER
FEIR DR T s (x=Ae") TR IBMAR S EP1Z ER L 22> TN 5.
NQR3HZPHEOT Hx THEST DL L, By X ToXQ235)TERIND.

& &

m+1
J;=z#}x+(Ag?Eﬂr—Aa{prj {0+ﬁnﬁn(dxpj—l} (2.3.5)

B AR OB L7256, EBEROMIEOTAORE & 4687 1%, BHHEG R
EOBEHEOT I o DEAEE LTUTFTORQR360)L > THELTND

z@P:EJ@%WY+hk%m (2.3.6)

ZZNZ, on o HAFAERT AR B OO I (%)
de HIMIZ Lo THRFEDEK

HRPTER I CHIEDS S L7358, BRI OBIEOF a0 k& & 485130037 THRER S
ns.

Ae® = gJ (eron )2 +2de" on — Ae”r (2.3.7)

TZUT, der  RFEDERT B M0 b IR ER I TR E COBEOT RO KR E X(%)

RQ3NL, E-2.34 ICBWVTHHILERENO A R THENSKELZHE, ROIELES
SRR O T AL (X OSBRI O EHRRGR 3 E— BT H LI L TWVE. ’-235D L 51T,
IRV IERB I O A R TR EN S Lok, FEIFSIGEBHEBO S R CHENKEL T, &
B OO THOKRE & 46" 1ZRQI3DNTEHEND.

HMREEBBBIRO m 13, OFABEALRRMAAZ R & L7z & & O HFHHATHiiR EOBIEDS 2
& on DBIEE LCULFORQIS) TRBAIND.

f
= -1 3.
" & mon + {1 + exp(g)}f (2:38)

T2, e OT RIS A RS & LTz & X O BEFHEAT fhR Lo O 22(%)
gf  HIMICXoTIREDERK
7272 L, BT AR EOBIEOT BRI OHHPENTH 5 & E1T—EHlm=-0.01)& T 5.
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3) MHEHDRE

B2 BOEARFH IR TIX SMS70 ZEH L T\ D720, EEOMEAKIZ V2 SM570 (2
DN THERR O M B ES 2 TR E LTz,

HERLUS B A D MR ERCE SR 5 7o 60, HLFR T F2BR, TR O K & S Db %2 i1~ 25 J28R,
Wit 0 EBRD 3 FREHOEBREZ(T - 7. B A ORRA IZ5E-2.3.1 1TRT X 5 I HTHO
£ &8 25mm, ARIEAY 10mm, HRED 4mm O ARG TH 5. FRREEE & L CRET—R v
P— (& 100kN) ZEH L, ESREREA BRI TIAREE Lz, BT —AR Ui —ic
N S 7zm— REMCE D BEE L7z, OF BRIEEATICER D £ 72O G EEEE 15mm)
WEOPE L., Fo, MUGIORELHRT 2 BT, OT A7 —2 23R A B aA T
F O L7z,

R AU EIS ) — O TR AR R E LTV, ERPOELNL T —Z X TR0 ey
CREP THHDT, UFORQINTE->Teyd PEBIOTH ¢ LEIGS o ITEBLT-14,
R E EN DM BHER OB 21T 72

cT:P(lJreN)
A
e=In(l+¢,) (2.3.9)
P e o
g =e—¢& =g——
E

2, e BUOTHREIEOTA)
e RO
A Wi
E YurE

O HFREAHERIC BT 2 MR ESL

HFRHAT AR 2 KRBT DRI S ENAMENESIE, 8 2 BTl EARERM RO
VZAT = T2 EHGRER f DB 3RRBR DS J)-OF HBIR DG DL TV D 728, FRaRER f o 5 ikaliR o
F— 2 & VTR OB ER 2RO TV D, SRR A O 5 ERBR OIS H-OF 2 B%R 2 X
-2.3.6 [TRT.

BEEREAT AR B A AMBEE R DR D FIZHOWTHIAT 5. BSR4 BISH — B0 41c
T UT-1%, FHRIES 0, BRIIOES &, OFHEAR Xy 2 RET D, S5, &
=& on—& 1 LV RO I OF BB A 2 U & LTS OF 7 6, L EIR S 6 THRBLLT-
KT —4 %, Ey 0, RN LRI TEUREHR 247V, MEES o b ZIRET D, MEHE
o, &y E'v a, bHER-231ITFT. £-2.3.1 OMEHERZ K Q3. DICRA L TRDZ SM570
OB AR A -2.3.7 (TR

@  FRPE DO KR E S ORI T DMEHER
FRMEIR DR & S DI IZBT 2R EEZ RO 572012, B-2.3.8 (T3 T LI/ SWOTH
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DAT v F TR L HM AR BT EREZIT 72, FHNCIZOTHRY =P Oz Lz, bk
WOKE SEZRETDHICHEY, BRERBANS 0.03%4 7 & v MEIC X > THBREL— 7 O
PO R E Sk 2RO, 29 L TORESTEHMIRO KR E & k Z W OO K E X 1o(20,) T
Elo THKRIEAL L, TN D kIG5 HFHEATRIR L OO F e, & OBR A R-2.3.9
R MPERESR ¢ 13 65 on 23 0.5%LAMED 1Ky & T L TR T2, MEHES c DiE%E R-2.3.2 1
R

@ IERVEIERS A BT D AR E R

MBS IR B+ DM RN E R 2 RO D 729, B-2.3.10 (2R & 9 RS EZHFLICE 2D,
EADOOT B2 Wi 5 iR ) ERA1T -7

F7, KQ23.6)D d, e OROT-. WHRY EEBFERND, ZHENDOERNE - #ifO/L— 712D
W TCIERIE BB I 2 R0 H L, BT R Lo O 7 &F,,, & BBE OB O 0K
XX AL RO T, FORER-2.3.11 17T, & pon & A" DFEBRT — 5 Q3.6 ALT,
EUREIHEEZT D 2 LIk » THEHER d e ZE LT

DX NIHBIEBEIL O MRIZET /8T A =2 m 2 RBT DMEVES S g #Rd7-. &-2.3.1
ORI LB OMBHES a, b, ¢, BTy 2R L 722321, 2R EN O IERIEER I
ST B & on ZIRA LT ER &SRO T2, BPEIR OB 230~ 5 F2BR & 0 SR 7Bk ES ¢ 2K
QRITHRA L THMEIRDO R E S £ 2R, 2T L0 IEIEERB IR OIS OE Ac 3R E .
29 LTRDIZEY, Ao & A" #RQ3HNTRALIEIRFHET L Z LIk mAkED. 2ok
L TENTNOIGERERL TRO - m &, OFAECBRMG S & TR & Lm0 7
& on DENR A E-2.3.12 17T . m & &7 ZRQIITHRA L THIFBFHET S Z 21T L0 MEE
B fg IRE LTz, MEHER d, e, f, g 2 3R-2.3.31T7-7.

@ T X AHMERE O

LI FEBRAE R B A5G SN A EHE S E F O TER O — %A A Y1 B IR R 2 B C& B 2 &
FHERT D720, i F— BB EET T v X A EREZITVEES I 2L —va v bl
L7z, 70 LRI, BERICORN, FEREEBEIR CORM « i iy
9 BRI A FFEL L7z, K-2.3.13 ([ZEBRE & ke L 25RO i 2 /R d. 7 2 ¥ LA#ififTo
MBIREFB 2 I 2 L —2a KD BRAFICHECTE TERY, SERE LIoMEE s H
W THI O — X 22 S B TR R 2 B CE D Z L AR L Te.

(2) BFTFEOHXLMEDHERE
FRHT FiE D2 G PE 2 MR D 72D 2.2 THME L 72 IE A AR BRI 2 B ERIT 217 - 72,
AT E 7 v d KL ORMT S 2 LU T ISR,

a) BITETIL

PHET IO DT E T L 2 B-2.3.14 (R MMITE Ty = VERE L, FERSEFITE
BRemilcx &), HETMmaEE 3VzBamE Lk,
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b) fRITEE

O FEEE

FENT IO TSR OM B E S 2 ]&-2.3.4 |7 . K EEITHEAM BRI A2 SM570 D5|5E
FBRRG ds KX O LM BB RIC K D IRE L 7=,

@ wWHIRE

FRERIG IR, T 2R OBk U CRHII L 7255 5 & STk 2.29), 2.30)% 55 12K-2.3.15 I
ATERETRIE Lo, Il bAx, ERomHl- oA oflERRE b &1, {(2.3.10)127
RIRZW oI W & RFT RV T DA Wy 2 HR GO 72E-2.3.16 I[TR T EZXE TEAL
o, 2B, bAHEITRBIEOEREIZESEIZY T7 7 U TRAR 3.5mm, N7 7202
&K Ilmm 25 2 7-.

We(x,y)=W, -sin 2. sin 2
a b

(2.3.10)

W, (x,y)=W, -sinﬁsin%
a

ZZIT, a: AT 7T Ll

@ fFESEM:

AT TR ER & FEE, B-2.3.14 17T & 9 ICE T AR SIS E A B 35 BT 7= S5 1h
ZET L7, mEIRIE D SRE T HICEE T 2ME 2 EE LT, B-2.3.17 (2R3 MR D i
WORE— 2 THEIEN & 52 0. P, BELTD 6 TR ERICHBITS13V F75 0 V%
TATRENR 7 7 > P DBAREEDZENL & LTz

c) BRITHER

[4-2.3.18 (ZIE A AR E Hifaf IR O R & FFHMNT OFER & D2~ fEizizy v » &I
KoM E 2, BRI Y vy R OB ERT. B-2.3.18 KV, SR CRENTEILER
ELIFE—H LTS, 2p, ARIL—7DO@EmRY A 7 /B W THITE & EREICEN LS
MDD, ZHUTERD-35, 12BN THE LT Y ORETO HFREBICEINAE L TEY, ZoF
MICEAMERTARKEEZ DND. K-2.3.19(a), (b)IZiTm A ERICE T 2R BRER LW
fEHTE T VOEIER Z 7T, FBRB LU L &, IV F7 70 POEBIZL Y mEOKT
WAECTz. Zhs OFERIC X 0 T FiEO 29 D R C & 7.
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232 BITHE

(1) BImETIL

B-2.2.212R L7oHi 7 — A B O FARICHES &, TOXIS L 32130, HoWrim-HEX
TR O VIR T H 52400mmA FAR & Uiz, B®-2.3.201203 Y 38 L OREOFEHER T &~ d. 72
B, Mt TILFEMEY L FRRICT 7 0 URZEMFRITILD, HT7 70008 A4 Y7 T L LTS
[PRQAYIAN

FRMTIZH W2 BT VL, T 70 77 AR R DM BEROIEN S T — A UHEED 5 HIEA
AR LIy ET Ve Ui, £, MATREHI O&NEZ B & U CEREE ks D AiE D kf
HEEZBRE L, Bli&7/VET IV EDkRIZ iofﬁf%%abtln%rw%%w AT AT
T VER, RSP T EE, (X0 MEBRE Lic. 130 &FE L ORZZEEIZIIICHK 2.14)
WCHELTERERE L7 4 Ly hERET H 2 & CRBEY OGN Z KB UT-. Tt T
N R-2.3.21 1TRT.

(2) fRTEH
a) RH/INZA—4
AT CTRIGR & LT2NT A =% 1%, B-2.3.22 [ORT Y27 R VDOBEN (e=dy/d., dy: 1T
VxTEE, do V=T, OB ERE LTI T UVEE Y = TROW (f=b/b., b:
7T UUNR) 1Y AT T UV ORER T A =% (Rg, Rp) BT = T RFVOIEEL
RTA—=H (Ry) ThDH. FENTET NOHICER-2.3.5T77F. HICITMET — A AEM O FEHE
WCHSEHRELIELDT, a, fZ21.0 & 20, Ry, ReZ 03 & 05 &L TENENEILESHEDZ
ETHABEDLEZ RETLERE L.

b) MMER

FENTIC TR R OF B E$ A 38-2.3.6 1”77, MEEHEHUE, SMS570 I2xt7 2 5likaEREs &
O 0 IR UATRRRBR O R D BIRE LTV A28, BRI IE R IFDICHE S h T b
YERRIR AL 0,=450MPa & L CRRE L7z,

c) MEATRE

FEREIS X TR BUAT & kR, B-2.3.15 O FIETHERE Liz. #IlizbAlz o0 TiE, X(2.3.10)
E®-2.3.16 I2B 1 5 RIRREKHMEIE W, %38 7R T D08 E o 5 EMEH O #ias v ic oW THE L7Z
FFABRUERRE a/1000, [ RIPTRERHERR W) Z2 BRODF1H LI DWW TORFARYER A (b/n)/150
WCEEDSERE L.

d WEEH
A R ERAT & [RIRR, £ 7 L DI Y SEBICENE D B 35 FEMET 72 s, B-2.3.17 1R
TR DS — o THEHIEM A G AT, Rk, MEOHVIRLEM THD o, (TFTET v
(R L THER T ¥ 2 A — = 217 > TR 2.
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e) EFBIER
& HIEE TR A 2T 5 H  J OESR OB G FE Il UN R B E R O JE R A, B X
UM /) & A TEREICAE B LTz,

233 BFBEREIUEER

(1) #EEBESLUVERERK

iR & AN OISR ZR-2.3.23 B L UE-2.3.24 |27, 22T, MAZLNEITR-2.3.21(C
R LUTZBBATTEOILY LAEOABEMDO Z L THhDH. TR — 7o/ oh-a
%ﬁ%%wfﬁﬁﬁéi?%ﬁbfmé.it [F) [0 V3 BT Ry D B A S D B & B %

WaINTREZHEL L TWD. 22T, RRWEICED E TOBRBGIEEE & KR w B RO
K_owf%ﬁfé.

ETOET MIEARZFERMA IR L R, WMESMEMLTY = 7 /S LOERRET IO,
FT7 4 Ly MTEAEENEL, WIZT = 733OV BYIIRER T 2 O & ARIERIREH A3 IE
ML LT, Z20%, RRWMEAZADZ L0, RRWEROBEEENIL, X9 F7 7 0 Y0 R
JENEBT 2 2% 4 7 (K-2.3.25(a)), FERRIZ 7 > PO B[ EE N Eild 5 % 1 7 (K-2.3.25(b))
BLOU =T AR BEAUMEET 52147 (B-2.3.25(c) O3FETH-T-.

X0 F7 7 VOREIRNEBT 5 % A 7, EEEDICR L ZN T = TSRV E ESE GO
El a=1.0) & L7 model-1~4 Tho7c. HAMT 7 P OREEENEET 524 7%, 130
DT T@EMKEL, T2 RXNVEREFE (a=2.0) & L7 model-5~8 THDH. ZD2 XA
WZOWTIIEAR B ER L FAOMRTH L. £72, V=783 OF AWER A H9 5
HATNE, O = TEEZ 7T DD 12 & L, fHEONERE p=2.0 & L7z model-9~12 TH
Sfz. iU, FARERMER CIIRE LR T A2 THDN, 77 P ORHENS
T2 T RFIVCHNRTRENWZ END, 770 V08727 XRVOEBNETLELDEE
ZHN5.

(2) BRI\ A—RICKEDEE

[-2.3.23 B L UE-2.3.24 (TR Lo & A ORRRIZH LT, FHT /7 A —%
(THE R AR L - R A R-2.3.26~[-2.3.35 (2R 7. [ICEWT, BTS2 —ZEOME L
B 2SN D BIR & R R-2.3.26, K-2.3.28, X-2.3.30, [X-2.3.32 1 & O'R-2.3.34 DOl fif
P %W AT ORARTTE P, CEERITAL L2 ) PIP, 2R L, SR IZBBAZENL 6 2 BIRZENE o, T
R IUIL LT2EEE 60, R L TWD. FTo, NI A—ZOREN R TE 5 X 5 ITHE & A
EALOBAR B DT KT Pray & SR ERFO A LN 0 ZZ LI Py, 6, TEERITIL
LT )T PragPy FIZNIEIEE 6n/d, & 5/3T A — X OBHRIZONWTHIE LEFER O TORL T
W5 (F-2.3.27, ®-2.3.29, ®-2.3.31, ®-2.3.33, ®-2.3.35). Z 2T, P, o, ZKEAEEOMIME
I D IRIGITBAITT D L EDOMELBMDOZ L TH D, -, HPICEALERMFZRD
FERBOFFL L TWVDA, MRNTRE RILERAE R L RO Z R L TR Y, MTREES MR TE T
WBHZERDND. LT T, ST/ T 2 —2 BHRAEOM )3 L OERREICE 2 5 FBIS
WTERT .
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a) DxINRILDOBEE (a)

VTN DONEH o lZER L, f=1.0 DEED 8 ET /M OWTHIE L2 R 4 H-2.3.26
BIOUOR-2.3.27 [orT. IV, WAL OWTERERERIA LN WD, BFEEICOWNT
X o DI TR T35 2 &b, ZhuX, a=2.0 DET A TIEIHFEORMT 7 VR
TNV ED BHATUTEIR L, 2OHEEIEY = 7SRV OB+ B0 SV
R ERDT=OTHD. ZHIKH LT, a=10, DLV 72T RN EHFEORAIE, V=
TORKNDOEFNERRN 3G STk, 77 v UBNERT e 25,

b) HEISUIlgL oz IEDL (B)

B 770 PReE T = 7O BIZER L, 0=1.0 DEAD 8 EF /M OWTH# L= R %
X-2.3.28 53X U-2.3.29 (Z/rT. KLY, gOHIMIIHES THAOBIOEREE bIZEATS
EraRnRons. ZOHEBE, Yo 7EICK L THY 7 0 PIEBKREWGEIET 7 > PO
NBRKEL, 7T XV OPHER N 08T LT BT = 7SOV 3 U, fe K far B
FCLELIEHEZRT LD EBEZLND.

c) FY -HIZUODIEEL/NT A= (Rr, Re)

0 K77 VORRE T A—2IZEH LT/ R 2 B-2.3.30~K-2.3.33 |2~ . XLV,
MINZDONWTIL Ry, ReDPIRELSRDIFEETR T L TWSEHMDBESIND S DODBHE R AR
Rohzn., Zhid, @TOETILOD Ry, Rp 28R VO3S S bR L2 (0.5
T) TRELTWAIEHEEZ NS, —F, BERICOWVTIER, RePRELRDIFERT
MREL 2D, TR DEENFETHD. ZNUOLOMRND, BREILT 7 ¥ ORI
DI KRESEEBINDL Z EBHALMNE R T

d) VI ITNRILDEELASA—=% (R
U= T NFVOIRIR AN T A —ZITER LR R2H-2.3.34 8 L UOR-2.3.35127R"7. XML,
WANZITHE D EZRDAONROD, BRREIZRVIRELS QL EETLTHWDDRDND.

e) WxJETSUTDOEEEL (S)
ik a), b)TITHEWL a BELO g BHEMAHOM ) & ETRHRICH 2 2B L 6 L.

LrL, a BEOBIFIRTHEICBE LRI A—2ThH Y, MAEERERKT DM oW mMEE

HLELDOTIERY. 20719, a, B ITHREEZINZ W IEREOBLEN DGR Z I L.

FHEEL O FEII SR 2.4) B LOSCHk 2.9 R SN b v =7 & 7 7 P OBmfE M S 12 X 25k
EEAWE., ’AUS, BYVBIOEO =777V L OWmEMEL S, S. BLOS R
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d, -t

S, = L (2.3.11)
bt,

&:df” (2.3.12)
b-t,

S = Max(S,,S,) (2.3.13)
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-2.3.20 XHRLT DT —A AAGMOFEAERT H

ImER R Al
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. b
<lattf§;§g£;ﬁ> &Y 0:3 L
17 *I\\»
JILER /; b y,
, 7
HHER: Bl 7 @ =d,/d,
Im el =
AV (B4 mm) B =b/0,
®-2.3.21 fi#frET v [-2.3.22 REAHTEOER
&-2.35 fRHTET LT
model b dy d. a B Rr Rr R, | te@mm) | ¢y (@mm) | i (mm) | ¢, (mm)
1 2400 2400 2400 1.0 1.0 0300 | 0300 | 0195 | 3917 | 39.17 | 32194 | 3796
2 2400 2400 2400 1.0 1.0 0500 | 0300 | 0326 | 2350 | 2350 | 298.74 | 33.04
3 2400 2400 2400 1.0 1.0 0300 | 0500 | 0312 | 3917 | 39.17 | 25035 | 2852
4 2400 2400 2400 1.0 1.0 0500 | 0500 | 0326 | 2350 | 23.50 | 209.73 | 26.89
5 2400 4800 2400 2.0 1.0 0300 | 0300 | 0.197 | 3917 | 39.17 | 32194 | 3796
6 2400 4800 2400 2.0 1.0 0500 | 0300 | 0329 | 2350 | 2350 | 298.74 | 33.04
7 2400 4800 2400 2.0 1.0 0300 | 0500 | 0.197 | 3917 | 39.17 | 24741 | 2992
8 2400 4800 2400 2.0 1.0 0500 | 0500 | 0329 | 2350 | 2350 | 209.73 | 26.89
9 2400 1200 1200 1.0 2.0 0300 | 0300 | 0.156 | 39.17 | 2448 | 22732 | 2715
10 2400 1200 1200 1.0 2.0 0500 | 0300 | 0260 | 2350 | 1469 | 189.61 | 23.80
11 2400 1200 1200 1.0 2.0 0300 | 0500 | 0195 | 39.17 | 1959 | 17129 | 20.14
12 2400 1200 1200 1.0 2.0 0500 | 0500 | 0260 | 2350 | 1469 | 13949 | 1820

#x-2.3.6 MEGNICE N HMEER

oy &Py EPy a b c d e f g
MPa MPa
450 0.0000 12445 0.36 132.73 0.66 0.85 0.52 2.47 -4.64
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~~0~ model-2 (@=1.0,3=1.0,RR=0.5RF=0.3)
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