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GEOLOGICAL SURVEY PLATE 1
STRESS5—STRAIN
STRESS RELATIONS STRAIN
Stresses at a point Equilibrium EXPLANATION
(77
Definition of stress Rectangular element Assume Hooke's law (5.1) Definitions (4.1) lumgians. Fafse 2o gquations. 6, e
(11.4)
Assume two Poisson's ratio
dimensions Assiiie ho (5.2) Ass?me homogleneous,
ibr} i . infinitesimal, two i
Equilibrium of triangular element scceisration ldimensions ) TW Equation to be used elsewhere
Define y = (11.4)
—>— Principal stresses Previously deri d—T_ ti d h
o (2.9-2.12) (2.5-2.6) (3.2—3.3) Two dimensions (5.3~5.5) Mohr's s R Bt bl Al
8 Cross differentiate circle
E Coordinate stresses fof
at a point : : ! Compatibility equations strains
© Variation equations (3.4) Three dimensions for strains (6.1) (fig. 6B)
5 in cartesian coordinates
< (218, 2.21, 2.22) 3
d Trigonometric 1 Compatibility equations ‘
o relations for stresses (6.2-6.4)
) for slope N
g (2.24-2.27) Mohr's circle
for stresses Assume Assume
(fig. 3A) plane strain plane stress
(7.1) (7.5)
Differential equations of Y - ¥
principal stress and 1 1
Al b, (7.2) (73-7.4) 77-78 (756)
. ' ) Equilibrium in plane strain Stress-strain relations  Stress-strain relations Equilibrium in plane stress
| in plane strain in plane stress l Airy stress
(elastic) (elastic) * fonction (81)
| |
Definition of stress (2.9, 2.1 Introduce Plastic-strain and strain-rate Criteria of
deviators 218, 2.21, 2.22) r2) L definitions failure
(near 10.5) (10.4) (near 101, 10.6) (9.1-9.10)
M M ~ 1 |
Definition of w Selection of Von Mises'criterion
mEon ) (10.5) Replaces (5.1-5.3)
\
Variation equations Equilibrium Plastic deviator stress-strain rate relations
SUMMARY (11.3) (11.8) (11.6-11.7) (11.4) (1.2) (n (1.5)
Von Mises' —l
-*-I(II.S) yield
(I9=t11n)  criterion
Replace
with B——
(11.12) /\\l
ULIBSILIS) (rie) (117
[
o/ox  d)dy
Eliminate (!J
Differential __ |
equation
for Trigonometric relations DIFFERENTIAL EQUATION
stresses for slope (1.21) FOR B (I1.I18) OR (11.20)
(1.19) _ B
Potential differential
- B equation for slip line
<
E z APPLICATION TO PRANDTL'S PROBLEM
(23N e
O g Physical arrangement (fig. |1)
= O
2 © Boundary conditions
o Simplifying specified (fig.12)
a g assumption ——
‘2‘ & bTx}//bX=0
a F
@
o 8 Derivation of stresses Derivation of slip lines Derivation of velocities
(1.13-1115) (11.18) '('lsz') < Assume O Wax:oﬁl___lt
Integrate MA___l4.5) [
Insert boundary Assume no volume
condifions Y Lis function Cho'nge
Evaluate constants of y (I5.2) (15.3)
L1221 Relation of B to y (12.4) (14.13) Infegragei)esp.x
(11.4) Slope of first family Slope of second family l‘
Subtract b/Oy —— (.21 b/bB Negative reciprocal of (I1.21) b/5|)/
(11.14) from (11.13) - T < ; —~ = W (15.6) M55
14" 4) Integrate Integrate Integrate s
JPeiehiai.: o I -
. - ; (15.8)
———————<——(14.2-14.3) Flrst(| ;o3n)1||y Seco(rlui 4f;]mlly integraté resp.
(14.5) i \ Boundary
R TR TION conditions
gmanal e S EXPRESSION FOR ¥, (159)—— T\
EXPRESSIONS FOR STRESSES
(14.8-14.15) PN -
Plot (fig.13) g p o
(14.14) (151 1 )—sr
—<———— Expressions for L (15.12)
Integrate resp.y
(15.13)
L
Evaluate @ (15.17)
EXPRESSION FOR W4 (15.18)

FLOW DIAGRAM OF DERIVATIONS, THROUG 1 THE APPLICATION TO PRANDTL’S PROBLEM



