P [ AR 3 A E 8 (THEORY OF PLANE PROBLEMS)

§2.1 FE N S 1E M2R 5] B (Plane Stress and Plane Strain)
2.1.1°FE M /7 ( the plane stress problem). 15 £ 1R i 1) 25 J& & E AR,

21 s R MGL AT AT T I HANE B A AL KT8 )
YA, T U AT TR ).

ML AR 010/ 95, LLHEAR 11 o e
A DL BT RO A
— B4y 2 . OB B s ) : i
RS, i 2 N ] °

@) 570, () 50, () ,=0. [

z=t— Z=t—
2 2 2

AR, S AN B FEAR AL, B H AR ) J5 B e JE 22 07 A,
A, AT LCONTER BT B S AR

o, =0, T, =T, =0, T, =7, =0.

RA AR5 0 o Fl T =T




2.1.2 1 W 2R o] i (plane strain problem)

WAHR KRR, BRI BRI A AR AL, 2.2 s 21
[ B2 A AT TR H AR E AR 1B . [FR), AR 7]
WAPAT T H AWK AR, X A O Y ~F- T v AR,

(1) DM — BRI N xy 11, T — 2 Nz, —
WFTA — VIR A5 B T2 4 BRI RS 4 B TN
FEANSZ 7 ) 284k, 1 H A&x and v B BRI J\

(2) BT X Rk, ez 7 7] 7 AN BRAEAR AL #2 A TE AR, -
AW =0 andez = 0.

(3) HIFXIFRME, R 2.2

NHEEMAHEERE . o . -0

()t T# s A B A e e
/fﬂ_‘§ o, -‘;ﬁOG G %z' + ()

y?yxy°




§2.2 P )5 FE (Differential Equations of Equilibrium)
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§ 2.3 The State of Stress at Point. Principal Stresses
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VOB P A ) — R _F Y shear stress 25 T2, HRIX A H 5 Y {57
P AN J7ETH ( principal plane of stress), If] X [f] F] normal stress
N ASCEP 25 ) 3R ML ST( principal stress), 128 BI7E 267 FIFR NAEP
SN FIEF] (principal direction of stress).

FEN J1 1, B Tshear stress 8 T, &N J1L S5 T _ERJIE
N7, Hﬂﬁ‘j{:mprmmpal stress o, Bl 0 =p. IXF¥, 'EAE x and y axes /1Y)

EI:X E‘/

px=Ilp=lo, p,=mp=mo
K(2.3)fRN, Bif5

lo=lo, +mt,, mo=mo, +1t,,
it L fimt ,
m _ O -0, m Ty
[ Ty ’ /| o-o0, (a)

(G—Jx)(a—ay)zrfy



TRAH IR

o —(o,+t0o,)o+(0,0, —riy) =0

BATENE IR TTFE

ax® +bx+c=0

2
b b c
-+ || =] ==
1.2 2a \/( 4a] a

- _ _ _ 2
xi, a=lLb=—(o,+0,),c=0,0,—-17,

IR -




M Eqgs.(2.6), A TAT 4 H
o,+0,=0,+0,
o, Ao, Ml x axis Z [AIH]K A, W Fig.2.4a, N
_ sing, cos(90° —a,) _m

tan o, = =
Cos &, Cos &, A

X H [ and m, &Zare o, 77 AR 5%. A3 (a)EPEl’J

tana, =
Txy

W oa, N o M xaxis Z [A A, W5 EAESELL, A

Txy

tana, =

(2.6)

(2.7)

—i, i[f9
(a)



FIH Egs.(2.7), #1137 0,-0,=-(c,-0,), ]

Ty

tanazz—o_l_o_x (C)
FIH (b) and ( ¢ )z, FI 15
tana, tana, =—1
XU BH P~ principal stresses 0 | and o , B AHHEH.
2.3.3 B K5H/MMJI(maximum and minimum stresses)
R x and y axes 730 AJAE o [ and o BIJ7 A E, A
r,=0, o,=0,, 0,=0, (d)

R 45 Egs.(2.4) and (d), B

_ 72 2
c,=l"0c,+m"0o,

MARARAL +m? =1 {HE m?, 152



o, =1’c,+(1-1")o, =1"(0, —0,)+ 0,

Ao PRIsmKER 1L,/ MEZZ, Tl o K KER o, m/MEZ
Xt U, A EMN SRR K E&/DNRIEMN /7.
i‘tcHE'Eqs (2.5)and (d), fE—&HE _ERIYIN 1A

Tn = lm(GZ - Gl)

MARERI P+ m? =1 Em, 13
r, =2IN1-1° (0, — o)) =tNI* - [* (0, — 7))

_i\/i—(é—lzj (o, —0y)

Y - [ =0 i, i 1= i\/% , shear stress T, AN NEER /D, 1M
RRNSERANAYINIY £+ 2 ;0,275\%75536 and y axes (R 7] %
[a]) fi 45° A BRE E




§2 4 JLFITHE Wil
Displacements)
241U AR IAEZEIE LA 07 [ in) .
fEelastic body H AL — &0 P, 2B BRI

%% (Geometrical Equations. Rigid-Body

=7 T) BBORS A l

FEH 2B PA=dx and PB=dy (Fig.2.5). YWAZ )5, & P, A, B

3 P, A, B.
Wrpoint P #Fx axis 7 [ © NN —
A% fu, Wipoint A7Ex axis A f-a_x_ﬂ
IR |, o T o2
o & | r"}&“' A [
A] DL B PAR) 25 N AR 72 ) S Y2
v —ay—dyE \
ou B’
(u + — dx) —u =
e = Ox _ ou ut—g-dy
dx Ox

X B 25y 07 R ISR v 51 HEE HIPA R 4.

2.5




[FIFE, ZEEXPB 14k B4R 2

ov
y ay

£ P ri[fshear strain vy E?ET@ZEXPA and PB ZIEﬂEﬁ% AR, 1X
/\t]JFLEEEEWﬁ*IV\QHEE d and B , as shown in Fig.2.5. a f&x J7 A

LB PA TR Fi1. B Sy 77 FIIZRER PB HIEE A N

ffei% P point along y axis i & v, Ml 4 along y axisis v+—-d

A, 2R B PA %A &

ov
a_(v+axdx)—v_
- dx o
5 FE, 25 BL PB )% 1 /2 ﬁ:%
L .

ox 0y (¢)



2345 (a), (b) and (¢ ) =3\, FATTHU AT LALS 211 1a] AL =A>
geometrical equations:

ou
_ s =

ou ov _ov ou
T YT TP Tu (2.8)

2.4.2 Ri4Eizzh

AU 5 FER] UL, YR AL s 52 T e R, TEAR 7 = R 58 4
. B, [ nEwetfer M neENAREeflE N T
P AHIX — 5, i

E

e _ d
Ex=E, =V, = 0 (d)
Il AR K
W Eqs.(2.8) 22 A ou OV ov Ou
— =0, — =0, +—=0 (e)
Ox oy ox Oy

W 10 2o x ey B4y, 15
=), v=fiy O
X f and f, RAEE R AN Egs.(e) s =3, 15



&0 dh®
dy dx
R 2 y BIRREL, A R 2 x BIR 3L, BRIk, RAA P #R s 1 [F
—HE, Ww. T 25

h») A
dy ’ dx
BUME =ty —wy,  v=vy+wx (2.9)

Eqs.2.9)H HI6i %, 2T A E B AL, Fr LU KR AL (

rigid-body displacements). F-5 [ 4, and v, /27Hx and y directions [}

MR- 32; wit Gz axis I NI EE 5)).
BESRIABRAE T AL 9 F I A WAL R, A AR, 0 A] ge A2 Wil 4

hif%.




2.5 Y3 5 FE (Physical Equations)
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2.6 iU 5%/ (Boundary Conditions)
The boundary conditions# 7~ {7 # 5 %] W (displacements and
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(2) BN A73h 5 %A% (stress boundary conditions)
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(3) 1B &8 51 %/ ( mixed boundary conditions)
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2.7 X255 JR 3 K H M H (Saint-Venant’s Principle and its

Application)
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