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EXERCISE Y.

THE 1DEA HERE IS To PETERMINE THE PRINCTPLE STRESES.
WE CAN IMMEDIATELY NOTIE THAT THE Z - AXIS TS A TRINGRZ

AXIS . SO NOW WE HAVE To DETERMINE THE OTIHER TwO TRINCZPLE
AXES WHIKH ARE IN THE X-Y PUUNE (THE PROBE BECOMES A
PANE STRESS ONE _) WE WIW Ysé MOoHR's CTRZ

Taxis (4, 15)
Y

FicvRE |

x (’30,"!5‘)

Qave = J{(Tx +Q‘y7 = ?(30 +'4>= 22

— Tx -Tr\* 2 = 2 2
R -—\[( 17)+Lx7 \/57 + IS ) F

<, = 39 kszx Gz = Kksx

Y. (@) WHEN Tz <O, We HAUZ A SIHPCE PUANE STRess PRoBLE
Tmox = ‘42 (Tman - Tpin ) = ‘42*‘(5‘{ -O)"—‘ 19.5 ks
() WheN T2z %0, W& cAN STIW USe THE VALUES FOUND ABS

Toox = 5 (Tmex = Timin ) ”\Z (39-5)= Itk



(<) SIMIARLY: @
Ermon = 3 (Thor = T = (39 ~(-10)) = 245 kst

EXERCIE &

WE NteD To PETZRMINE THE SHEAR STKRES AND THE NORMAL
STRESS IN A NEW PTRECTION . USING THE EQUILIBRIUM OF
FORCES (NOTEs “Tue conaerT OF sTRess ” P.F), WITH Ty = - 4 MPa,

Try =0, Vy= =16 MPy AND g = -5°, WE GET:
Ty’ = = Z2oTL smizf+ Tay 0528 D Tey'= -0
P
Q‘XIX, — Tx‘l’ TZ + (T;‘*v)/ CosS 2¢ -+ rx)/ SIN2¢
Z 2

:> VX/X’: ~3.84 MPa

EXERCSE 3
e ——————
LET'S CONSIPER THE WEVGE .|

1P [Sunens A
AV
T Fiewre 2
. Y
L
.S‘mms &
Figure 2: CDS}

LETS wWRITE THE EQULLIBRzOM OF TFoRCES |

X-DW ,_ TAo cosf + TAo JA0 sINg =O

C.osf Cos p
$TA_N]3=}_.:_i-.*OZO ﬁf‘-“?),
A 20
Y-PxR P+ TA- STNR 4 T Ao CosR =O

cos B cosF -

A T = 20.8ks
> T%A0 = -—=—-—»~W‘+—==-—~= S ksT
> -7+ 552 TA <O = F |

THE MAX COMPRESSTILE STRESS IS IN TAE y—-m:R AND
ITS VAWE IS -20.9 KST .




EXERCISE 4

EXERCISE &

WE USE THT GENeRALIRED Hooke’s LAW.

&Ex = %‘[@x* U(Q‘y*qtz)}

€y= ‘,—i—‘[vy“‘jm%*wxﬂ
Ca= &(7a-V ()
V20 = Eey-=
E ¢y

HERE

= Uy - ) Ux
AND NITH ADDITION OF THE ABOVE EQUATIONS.

E (ext €)=+ VR,)()-wJ)
BUT Cz-*—=~(¢xw‘7)

S0 GZ“ *“*(éxféy)

- 0.3
Ez = 0,00 =
l~o.2>( 2 +0.001) =

L KST = 68.94 x10™* GPa |
L. () AGAIN, We USE THE GeNERALITZED Hooka’s LAW/
€220 » =Y (T3+9,)= 0.4(0+90)=32ksT

<« = = ET' - U(Vz’r@})K

o
—

HeNCE

3c;o [80‘0'4{31*03} X 63.94 %10 T= 0.00159
62 = O

€y = ——'—-—[0}, - v (% ‘\-W})&

v
[E—

200 {O‘ 0.4 (20*32)} X63.94 x10 4- ~0.0010



(b) THE STRAIN ENeREY PER UNIT WOLUNE TS G2VEN ©7 U/
( IN TERHS OF PRINGPLE STRESSES AND STRAINS )

W—;Ji(v*,e,* Toe,+ T3€3)
= 2 (0% 0.001544 +010) = 0:06IE Kt

ReMARK | W IS A WoRK PER UNTT VOLUME , SO TT HAS
THe SAME UNITS AS STRES .

0\7,5/6‘5)

EXERCISE 6

1. (& VsINGg THE GENERALTZED Hookz—’s LAW FIRST.

ey = —g— (T - (% +T2)) = <5x:o3-o 3(25xoo3)>

Zooxlo
= - l.zs‘xlo
3
67/ = = (Q‘/ mﬂ(W‘%AN‘Q) 200%10 (zsxco—"~o.3($xzo ))
= 1.175x0™? 3
{ Ty _ 200 Ty 2(140.3) 10 X10
"1 G E ) 200X 10

.3 X0~ %




NOW USE MoHR/S CIRC(Z FoR STRATN ° ©)

€ae = 5 (-1.25x107% + 1F5x107* Y= 5.25 X103

R = J( 1175 xm“q—s.ls*x;o‘g)l‘r( 6.5 x/05)"

= 9 /92 xi0™*
20 = TAN" (1) > Op = 22.5°

€ = Epe +R = 5.25X07°+9.192 Xjo™ = },4<M-x/o‘4

G2 = Can-R = 5.25x05- 9092075 = 3,941 X/~

(b) USING MOMRS CIRCE FIRST :
Tae = 5 (2545) = |s ks1
R = Jot+1et = |4.14ksT
207 = TANT (3 ) = Op=22.5°

T = e +t R = 2714 KsT

UsINGg Hookz’s LAW

€ = -==‘=: (r-»0
= = (27.14x0° - 0.3(0:36x:0*)) = |44 [0
G2 = ‘i.“_‘ (- W)
= (o 86 X10> ~ 0.3 (21. Hxncﬁ))
200Xip¢
= -3,94| x10™°

MNE OF COoOURSE &7 THa SAME REsol]S.
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