https://ebookyab.ir/solution-manual-elasticity-in-engineering-mechanics-boresi-chong/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)

[

2-4. |
J-=

-k Kk Q |
k I~k O |=(-2kXI+kx) >0
kxg O I+kx,

For admissible  deformoation, we toke

[>2k . k<k and  kx, 7|
24z \ OXsy %,
I oy | ox, | >0

CRy CX, i !

|
> bexd + acx; + abxl - 2obox %, %,

For finite %, % ,%  This is poss}bKe for

Sufggtf;i.ehjf\ll SW\C\\\ Q\, b; C.
4.5 - Céx) sin % -CO3’C>§' © l
J= CE,¥ cos T - Sin %‘ O } 70O
0 0 | \
c#0
.. {’% 20 . For C70) C>Vv.

cyh. For c<O, c<=h.
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2,
244 - K, %y - K, X, O
J=[2VKex +2kvx, T2Vl | 5
O K3V % [+ K3V %,
Or

Tz [+ %, C V+x20 )+ x20) 4 3% () + 010
The terms () all contoin combinations of K, Ky, Ky
and V(<) . Her\cej & K,y Ky Ky Qre Su’?((c'ue.m‘\\/
SYY\o\U) TJ>0O for finite X,y Ry -

2-4.5 | - 5%, - Ox,

J = ex \ Sx, >0

@ 2. \ eV b?"O\z \ ‘ i .
X2 bz-«-oﬂ-/ ’\t<b1+ a® / '

Or

3'( b"-'»o.Z EZ@X XZ)( ‘\‘67( 'C‘X] @X 70
L (@ 1+ 0% )7 (0 0 BT - xF) - 287 x‘xﬁg]
since &-b">0 § J>0  provided

(oC;ZEb\gH@ <) S SR -2 - 285, %% |

This conditidn s satisfied for the usual

torsion problem B << | and KXo, Xz ) X3 of

3

'+‘~{ p{co\\ Y‘c\r\qe.
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2-4.6

=a,4,a,a,C,C.

=a a,C C

Koy ok

RIS

ij gk ki

L(C)=c,C,C
=a aa a a a C C C

ia " jPTjy Tk Tky Tin T af vk xm

=a aa C C C

an "Bk "o Ty T am

-C,,C,C,.=1(C)

off " P xx

2-4.7
By expanding the matrix and finding the determinant, it is straightforward to prove that

I,=4, + 4, +*’433 =4y

I = 4y, Ay +A11 A, +A11 A,
‘ Ay A |4 A 4y Ay,
1 2
25{(Akk) ‘(AzyAﬂ)}
4, 4, A
H]A = A21 Azz A23
Ay A, Ay

:l{?_(AA Aki)_‘3(AkkA"A )+(Akk)3}

6 /A gt
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3

2-6.]

By EBg. 2-6.14; given dafa yields
0.004 =0.002(%) +0.002(0) + (-.002)(%)
+2€,(0) + 2€,(8) + 2€,,(0)
.. |€,=0.0035 |

0.003 =0.002 (15) +0.002 (%) + 2€,,(3)
[E‘; -0.001666
0.001=.002(%) +.002(5) + -.002)(%) +
e &) 426, (5) 4 26, (3)
L@}_ =-0.001333

2-6.2 L2'= x7'+\/2 ] l:z: <X+u,‘\)\)z+(\{'*‘ Vl"VoY-
Then

- \/(x+u W) + (y+ v \/O\L - L
| L
Let v=0, x=L . Then
VAT u-0) + (vi-v,)Y  — L
- . L

= \/1_4_ 2(w,-U,) 4+ uz <v -V,
L

If u-u<< Ly vi-v e« Ly binomial expansion

yields to frest degree ferm< N Uy V
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4

2-6‘3; By BEq. 2-6.7, and given dote
d§i=(l+6kx,\o\x‘ + kdx,
dil-—-(H‘kaZ\dxz + kdx,
di; kdx, + (1+8kx, )dx,

oY= 4%, + dE, +dE,
2

- [(+ekx)dx, + kdx, |+ [(H"rkxzwﬂy_*kd"j |

+ kdx, +(\+8Kx-\dxs‘la

MF = £{(8]-1) = # JLUre eI k]
_+[(\ +4kx ) n, + Kn, ]24 [(H%sz\rg + kn}z

_(}

0 _
MF = 442k + 155 k2] = 7k + 22 K>
2-8.] o b z
o) J= det(S., + M‘) =l-a | ¢ =lictb+c” >0
=g ax@
b - ||
b) By ECB.(Z"&U} VIe2ME = (Sqﬁﬂt u%ﬁ) Na and

D\Scordm% Obuadroh'c Yerms in E.,,@ )MFL:O

n,= N+ on, - bn,
_ c A‘ A 2 2 _‘
N, = -GN, + N, + CN, SO, N, 4N, +Nyg =

Nn,=bn-cn, + n,

2-0.1 continued pg. 5
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, S
2-6.1 cont.
Hence,
an, = bn,
Gn, = Cn, g n, = =n,
b.,nl = Cn?. n3: %n,
- z OZ
Lo eent+ et = .
2 QZ
Or Y\,Z-‘- RK+brecr ﬂ§=ﬁ%"_+5r y ﬂz: A+ bt et
When as=b=c y nf=ni:=ni=3%
2-8.2 3 10 |
o) J={0 \ 1 [=32+1)=9>0
O - 2

b) strain = MF= 6 N '@
(NN, N = (5 Fia)

€’n=4 E’:z.:! €22 en.:_g-”sezs:‘é_ 3 £,°0
. MF=G+14243-1)F =3
Jg):f+2MF=7 © da= 2.65ds

Relative elOngaJr{on e: = -iﬁ’;:—é—s— = 1.65

C) V(f Vlf 0 : q; | Hence, by E%.(Z-B.ﬂ
3NN, =0 = N=--=
Nt Na=0 == N.= -N,

“No+ 2N, =V e 2P MF Not Known

From N7+ N7 +N,= | : le: % . Hence,

N?’=‘,%'; N;-‘%— . Then,m=‘NL+ZN3
=iE T R E& . lenfe R

2"&2 continued PCj 6
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G

2-8.2 cont.
d) Inttial angle © given by wsB©= m n,
=@ L OFE) + (OF) = E B=5474
By Eq. 2-8.3 f{_nf‘_ angle O gwen
b\/ \/(\+ZMF‘\(\+ZMFZ) cos® = cosB + ZQ«@ M, nﬁ
By Bq 2-6.13, MF=€,r =4 and Mf= 3
feom pact b . Therefore |
= con 0= + 2[4 . %L“? :jl—g +% =4V3

cos 0= J%' = 0.377 ; G=29.21°
S 9-6 = 2%4*54.74° = -25.52°
2-8.3 3 0 O
o) J=| O 4 l‘:3(8>+\3:27 >0
O -

| 2|

0) €54 €,28 y €22 5 €,71 1 E,7€,70
MF = €xp NN = (448+2+2\%5 = £
[7= 06 +2€“£3 Md‘\%
wosG=FlE)+ 3 (3) + 50 =0

8=% o [M=26e,, M,

C= (@ YEXE) + (BYEYE) + 25Y0) + (NEXO) + (4Y35)



https://ebookyab.ir/solution-manual-elasticity-in-engineering-mechanics-boresi-chong/

https://ebookyab.ir/solution-manual-elasticity-in-engineering-mechanics-boresi-chong/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)

Z-\L{] €,=0.002 ,€,=-0.00166 , €,=0.0035 !
- €,,70002 , £,,2-0.00133 4 €,,7 -0.002
S'Loo'l—l 'élo_o Zé?'é‘o ’
'éoo S60 "L - _77"5_6 =0
'é;o?'éo - 7—5‘,‘-0 —'5'{50'1—"

216%10 B -432 x 167 4494 ¢ 10°L +3228 =0
- L,=0.00536095
L, :0.00068842
L,= ~0.00404 937

202] f=N 5 m-N, 5 n-N,

By the theory of  Ard.[-23 , let

M= MP, = LONTNT+ NS - )

where L iz Lagrange Multiplier and MFa=€ NN,
Hence

3T 26N, -2LN, = O (o)

where '
o< = I,Z, 3 w!“’? Nu Nc(: (j Ecb(o\\ \/aé(ds
o@rer Mu\‘(‘[F(t'Co.Js’fom b\/ )
L = 60(,_3 N,x N@ = Extrene value O‘C MFA

where by E%(c\) , Necezzary and Su‘F\Ciclen‘f
CDY\d .\'“OV\S ‘Qor (\On"“r}u‘»o\l SO‘L\‘\' \bv\ (\or Nu 'S
| Eu— L 6\7_, els
dc+ (6 ) S;.Q L‘) ) E iz (ezz' L‘\ E’ZB ) O
' €‘3 ‘ 625 (esz'l-—‘>

or L.?’I‘Lz + 3, L ‘3-5 =0 \/\e\ds theee extreme
values o MFA <S€€_ 'Hnesmj of At 2"”)
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g

2-11.3 2 -2 0
J= |3 3 0O |T6(e+rb)=72 >0

) =
O O 6
A_HEv\c,c , d(sp‘c.\c.e ment is admissi ble.
B) €ub, €,,°6, €,=2 yE. = . €. :=€,,=0 (O
0 b 2z ) 33 z (A 13 23 .
(6-1) > o | |
= 5 =(FF- L) 3%-! o%)=
F(L) = b-L o (F-L) 2L+ L 4) O
3=
o o (£-1)

L (F-L)=0 5 412-48L+ 119=0
L,=1728 § L,= &5 Ly= 2.5 acfe principal stress.
O‘F "H’\E C%v\o\'\'\-ov\s

C\) The direckion cosine ore Yhe solubions N‘:h
(el IND r e NP L e N =0

€ N 4 (g v LN + € NP =0 (b)
E N+ € N+ (e, - Li )N =0

) N2 ; .

T T - I 7= ()

For i=1 , Li=11.5, Eq(a) ond (&) ield
s N r2s N 40 =0

25 N+ (us )N 10=0

o +0 +(E-F)nN-o0
“n\e first 4wo of Hhese ecoucd'fons
C)vxl\1 W Nf‘] = sz =0
oD fom Eq (o)
For i=2 g L,= 3.5
-25 NP1 25N =0

Gre @nziztant if Gnd

25 N® -25n:0
L AN ° . g K -0
¢
N(n = N7 Gnd [N,)} +D\](z ] = |
- N
‘e N‘ = NZ e ‘/E
FO"' i=3 3 L3= 3-5
2s N L 25\ -0
2s N2 126\ =0 SOND s D
14 NP =0 SoONP 0 |
el Cen‘f'. P& Q.
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1

Z-1.3 c;:m+.l N
{ -~
Hence - N?}= s y T\ﬁ) =+ yZ
For ritjh““hgnded coordinates system the principal axes in
+he undeformed medium arce
W0 , o . W=
N:ﬂ’\rlf 5 N?-ln:d% , N§)= (d)
(31 1 @ _ L (2) _
Ny =T Ny =& N; = Q
(d) Tn +he Undeformed mecium 3 Hae Fr;nc'sFoJ caxes Cure 3'\~l€r\
(e)

by ’Y{i JI+2ME = (S’F 4 u“l@\ Nég)

with the Cj;vevx displace ments and with MF =L we
Obtuwin ,  wWith s (d) and(e) | the pricipal Oxes i Hhe

de'FQ Cwn el med]uw\-

) _ N O
% - 71'1 =0 Mns < - ‘
2) (z) &) -+
")'Lx = "n3 = O 5 2 = - |
() {2 {3)
Mt M5 =0y o=t
whose awngles

with

e\l 4 The cubic element n +he boJ\/
has <ides

Kle preser\/eo\ uwnder +he strain

'weﬂ

dire ctions Poro”é‘ to the Pr‘fm'«[aa\ directions. Heani,
directions . Thus with
ond \__3‘3,[_1*32_‘—’ 3"'0

we  must c.ompu"re_ princ'\po\l__
strain 3 J—‘:O 3 JL:—& 4 \}3:8 )
\0€C_omes L3-5L‘8*—O Where common ‘(:ac+or (03 has
bg_g.\ f‘emoved \Crom 60((3 .

L—g:’ZK‘O-3

L= (14vE) X 10 L= (1-VE) x 107

Thus  Eqs o Art. 2-11 yielded with L=L, , L, , L
2

-

Ly

G- 0 S,

.

resped-(ue_\y.
==, £-0 S ZEve
Ve LU0 U
O
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| O
E-H.S 3 —i O
) =
@ J 2 2 g |=8 >0
“ o O 2

DisPlacemanr is admissible .

b) By €,<§=‘la“(uo('ﬁ # Ug o+ Ug Us e )
=6, €,,72 4y €..=1.5 4 £,°35 ,€,=0;€,:0
(-0) -Z ®)
FO=lz 2y o |TO
O o (3-L)

T-LXiz-8L+2-%)=C

2
HEV“\CQ lL_‘: 4 -+ z v/?@- 3 LZ= > 3 L 4 - ba v/—é—;;
- 8.03] =15 = =003/l

(¢) The maximum privcipal strain s L,:‘l‘-;t‘z‘ﬁG_S'IBDSI.

The Cli'(tGC'L"IO\"; wozines (N5 N, o Ny COrresr:orwc({nj +o L,
Gre  gGiven b\/

(4 -V&5)N, - 7N, =0
"IN, - (4 +V65 )N, =0
N,=O

+7 0.‘ ' N - +(4 \/_5-) OSD!Q
VIR0 - 8Ves
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[

2-\1.6 The clements 1 ond 2 are shown in figure \.
The normal to the octohedral 1

plare - is N(é}}g}ﬁ} Since . V(& \f‘?f‘:)
Element 1 is perpendicular 4o N,

NoM s N M, + Ny M, = g (MM, )=0 G

oo M=, . %::::ﬂ:jo)‘:
Hence , Since M4 M; + P'\zs = Mz\«t» Vi} I {Erement 2:(Ly Lyl "
(figuare 1)

L

.. Mftf‘é—' \ M, = * 3
s L to /f\\l and to Element 1

Also, since Element 2
Allal, +1,)=0
ML + ML, =0

L,-L, =0 = L, =L,
L+l %L, =0 = Ly =L, -L,=-2L,

L +L + 15 = 6L = |

-+ _ _ SR __._;
Li== 7 L=*F% » L=+ &

Since Element | and 2 are per pendicular and since
€.=€, , €z 7€, y €337€5 ) €= €, T,
T.= 26, M Lg =2(E, ML +€,M )= E(€,-€,)

MF = €., M Mg = €M +€, M +E£,MI=F(€,+€,)
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| 2

2-1.7
o) By given relation

(= (Sqy+ Pa) K = S, K + B, K= %, 4,

Ue= B X or U= B %X
b) E)\/ cle;c\'h'\“\'\or\ O‘C CxiL 1 WL

_i[oU O U __L_[
cwtlgi + S = 2loa - B

€ s 2 4 24 L duy auM]

=1
W= ZEBKL+ Be + E’MK By

. For Ex = ey 4y Sum in quadratic Yerms
n BKL must be nea\.gﬂﬂe Cmeareol +o

“V\CQ(" SUM BK\_ +‘ BL—k Ps

d} For By =1 3 Sxu "’é((+|+|+!+()=%=‘e
and e-L e e
F(L)=]¢ ebL e
€ c e-L
ovr X 5
L-3el0 =0

The prt"nc,{Pc\\ strains are ,L:"'BC, L,=L;=0

Thia result holds for oll X, . Since €.,
independent of X, . The principal directions
Ore t‘j'tue.v\ b\( the ye (Q‘{" lons

(2-11.7 cont. on pg (2
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|3

2-11.7 cont. (B'LZ_) ‘\f.d ‘e N(z‘:) . e N;d _ O

e N + (e-Lc) N9y e Ny =0

eNY « eN‘? w(e-LINY =0

0% )2 )72

T INGT (NT =1

For L= 3e =% y o NE N, =N = tv‘%
Lfo 3 Lj"o Is Saﬁsgied b\( any +wo Mu{'ma“y
perpendmulor oxes Thot are oalso perpend\'c,u\ar

4o direction (\f—g , J‘L—g ,f%) , for example directions
AL L L -2
E7rz,0), (@&, &, 2).

2-11.8 e-L e e
_ L
F(L)=|z¢ e-L &
i
z € se e-L
or )

L-23el* +3e*L-% =0

. principo\ strawns are ;
L=2e 4 L,=Ls=0.5e

The c%uajrions which determine principal directions

N9 are _ . ,
& y (@) | () ()
(e-LIN" +z2eN, +3eN, =0

'—ﬁeN(f\ +(e-Lo) N(:) +’é’e[\§?= O
N vz e Ny + L OND =0

?:6 )
O\ 2 I\ 1
(Y + (Y + (N9Y = 1
For Li2e; B (5,78 28] are principel diections
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[4

Z H 9] Con'\'
ForLLOSe,wege.’r%-kv(-l-YLo S+ S-P‘S =0,
Also , T+ + =1, T+ =1

A"Y direction cosines “thot 50-('(54:\, these conditions

define Prmqpol directions. Any +wo mu{'uo\\/ perpenA\'ou\o,r
directions YL(., 3“ which ore Q‘SO. perpend!'cu\ow- 1o '\‘\r\e, :
direction §_ moy be token as principal directions. |
Tn other words, the stran ellipsoid  (Art 2-10) is on
ellipso;d ot revoluticn obout +the E"O«\Ais.

2-11.9

)

X =x+u
\{’"=\/+\r‘cose T WSING

Z¥ =2 -\"siné + weose



https://ebookyab.ir/solution-manual-elasticity-in-engineering-mechanics-boresi-chong/

https://ebookyab.ir/solution-manual-elasticity-in-engineering-mechanics-boresi-chong/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)

[5

2-13.1 The displacement components are given as
u=-R Xy , vk, (*+ VY2 -vz?) ; w=R,Vyz

For small displac.e,merH- Hneor\/ volume rototions
Gre %'we_n b\f (w\\ere led@|<<1, (Ux@‘<<1>

o~ _Lloaw _avy o ¥EZ
¢x::(,0‘:0323-é(6\, d‘\é- - 2 (’k3+2'k2)
4 = L /ou _ _
(b\/- Wy = Gy, = 2(...‘.% %—"—I\ =0
- ' ¢
q)?_? ("JZ: C*J:L’Ji(i\i"%?): E(ijzih'kt\

or by (where l(.qx@l is sufficiently small to allow

—

N TG\\’lOr serie. expansion of ¢ = Grc+on[00,(@ +
4+ F@®)] to first dearee terms  in w“@3

ZE‘ = acctan Wy = o\rc-i-cm[ %_—E (‘ka + Z‘Ra\]

(ﬁ_\, = orctan wy=0

3, = acctan ws= arctan[ 5 (2% + k)]

2-13.2
Given u=-C,Ex , V=-C2Y , w=z¢ (¥+y )+¢, 27 +¢,
For lﬁ,(@‘<< 1 y 1@,((3‘ << 1

B wn e wn = Ewy o) -y

cpy'-"‘-' w, = wa,*:iz(u\;‘coﬂ='c,x

(133’-:-' W, w,zré(\/‘—uy\:g
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|6

7-13.3 Ecbuo«"r?on O‘C Sphembo( surface of radius
(&) s XF+y*+zi=c® under displacement u, v
W, "('\or o Po'm+ (P) on Sphe_re x => X Y "—'37)\{
z=>Z, a— of J
w'\r\ere,

X=x+u, Y{=y=+v , Z=z+w ; oa*sa+4a

dince
U=0,Xx 40,y +as2 , V=bx +by+bz

w=C X+ Coy + ¢, , we note thot (X,Y,2)

Y ___/[_
X= (l'{'O«‘}X “!'QL\{ + Q2 Y 7 e
Y= b, x + (\HoZ)\/ + b.z T_" , L
Zz ok 4Gy +(lecy)e / S i
Hence, each poit p on  the ;/ X L
sphecical sucfoce transforms | S A X
imto o point p* at distance T
a* from ov‘icjin ot coord inate (x,y,z)
system . Hence |
z Lz z
R -—[((m‘)u o,y + c\3~z:( -

+B:.x+(l+ bz)y + {:3e]l+ 2
e+ gy + 1+ NES

i

(o*)

" ox(lv20, v ot 4 brec?) sy (1+2b, +a5 + b +c2) «+

+28(l4Zc v+ a4 bZ+c3) 4 Zxy(o, +b,+aa,+bb, +<;,c,a§

O

+ Zxz(o 4 ¢, + a0, + bb,+c c,)H 2y2 (b4 ¢, +az0, +b, by

+ ) = (a*) o ¥
» . - :
S0 Ex 4YTEy +27€, 4 x\(@,\, +xe l,, +yz b = 0‘2 <

where €, €, .... are constants. This s =g uation of
Csuodv’oc,’c;c. Sur“po&,e_ Provfded S"‘rofms remoon 'Cm'r{'e .
for Ex=€y-€, =%, we obtain

¥ - of
oyt aoxy B 4wz 28 oaye Le oo _@é_)é_o

This is _equatnn of SLPer‘e,_.
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2-13.4 we must have

| |'€x3 O "ex,

J = 0 [-€x, ~€x, >0

B Ex‘ €Ex, ‘+€AX3 _
S J= (I-EXB){(FEXB)(H cax Y+ (Ex)+ (67\2\):] 70 (o)
5 The condition EXg=1 is excluded.
(0) consider cose |-€x, >0 , C<ex <!

LOEX,: =3 , O0<d«<l
Hence s [gq (o) becomes
SU+A-8Y]> - (ex,Y - (ex.) ()
Since Eq (b) must hold for all (x,, %)
s+ AU+8)] >0
A - 1—‘5 - -

EX,
where 0<ex, <1, ex; 7L . Since 0O¢ d < | , A=-1
Sotisfies J>0 for O<ex,< 1.
(b) For case 1’6)(3(@ ;  Wwe have €x37l

Let ex,=1+8, §>0. Then J70

requires  -S[14 AL+SY]+ (ex )+ (ex,) <O

L ST AR Y (ex Y+ (ex,) (c)
Since Eq(Q) must hold for all (X, %,) and For %70

S+ A+ >0
S For finte &, L1+ A(L+ §) »®©

Ao

Conseobuen’r\y} we must restrict the problem

to cose (a\ . Q_(_)J\‘\' ‘q |
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2-13.4 contd
(C.) with A=-1 and 0¢ex, ¢l ,“:or small Ciisp\ac\cmerfjts

€u= ezz: 633 = -€&3
.én. = €;:=€,;:0 chc,e,, 371:“56’%’1 3-2,':362)(32 |

J,= -3e’x2

(&) For small displace ment fheory
¢s( §@x=®23=‘\£< US,Z-UZ,“%) = Exz

by = oy = 0y, =z (u -0, ) = -Ex,

~

2-13.5
N ré!ajr'we

Considev the octahedral plane normal
(Fiaj dm, line 1n the octaohedral

IXB

to principal oxes % .
plane sat isfies the COndH'(ons] ,

N-C =0
or Litl,+L5=0

~ _I_ _|_
N’(E,G,I\-ﬂ

(@)

ond L5+ o4 L2 = | (b)
W‘nere /(.\_;:<L13L13L3) iS U\V\.\J(’ VCC%“O\" =%
n dir(-l_c{'t.on o‘g L. Hence , bY Line L

Xi

LQ%FC\Y\%Q VY\ul"'[P\\_Qr method, from function,

Fe T o+ ML+ Lsl) sk, (Lie L+ L2 -01)
where N, | Ar  Gre Lac\srqnge mM\\L\'p\Iers.
@)

and T =Z€,c,((3N°(L_<3 ~f§=< Le, +L,6, +L, €, )
Now

5mce_ xd are pr{nc_;p&\ axes |,

_@.E - .Q__F = .Q_E = I'
oL, OL, ols v yields | contd
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2-\3.5 cont'd.
e+ At 2Lk, 20
(—%624 N+2L, &,=0 (d)

FE.+h+20L, 4,=0
Addtion of Eq (d) vyields, with Egq(a),
Fleveare)+34, 20, h=-Zm(Eseuer)

Mu\lr{p\{ccc\‘fom ot -(:Irs‘k"‘sec,onc& ond third EC()'S d) by

\-—1 3 L23L35 ‘rcSpeC*‘we\Y OUAC‘ O\d&kl{'\_oy\ \/l.dds ) Wt‘\'\n
Eq (Q\,} (b)Y, and (€)

Z-Lz = -%(LIE\ '\‘\_267_ + L3€3\) = 7 TLN (‘C)
HCV\C&, Efbls (d),(@) and (‘;‘\) \{n'eid

2 2 -

L= Bt = swpleers =]
2

L,= }\\-J(zﬁ;-\,_el : 352 o (2e.-€.-€, ] )
2

L= }\;ie - 3%3‘ m[?‘efe‘-ej

.. Scﬁufqém\c) and Odc\'\nﬁ E%(S)K W e OE'('C\'M w\\'\r\ EGD (b)
To =&{(e e, T4 (e,-e) 4 (e, €,V ]

Hence . f

-EN = ﬁod- - %[(e‘_€1)1+ <€\~€3)1 + < EZ-Q3T]‘Z
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2-\3.6 } cos k= - sinRz  -xRsinRe -yRoos ke
(@) T-|smkez CosRz  xRcoshke -y ksin Rz
O ®) 1

= cos"kz +sm kz =1 20O

.. Dis Piqcemew\‘ 'S od m(ss; bkﬁ .

| |
(b) € e® z(u&@ P Ug uejguejg
Cn7 €7 €,70

S

L 47 ) - -
272 R ("2’*\/2" s 'fi/h‘f
€27 7 kx

-

“encej / .
.- O O ‘Z‘f?y
« | 0 0 3 Ry

-3 'k\/ 7 Rz 5 ‘Rz(xz—f\{z)

(C) The volumetric steain is

e=J + 23, + 4J,
\N\ﬂere
J,= €+ €t €,y = 3R (x%y)

2

WG # eueaz"' 627_633 ‘6:2 ) e;zg -613
\ 2 2 z 2
=-z R - R = -Ek (x2+\1)

js:O° @vv=0.
(d) 5\{ ‘Hr\e <_§€COV\C\ Og E‘%s . (Z-SZ}} Qnd -Hﬂ& %—\VE_V\

clisP\ocevmen-‘c wmponen"rs, with Usu, g VU,
| cont’d
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2-13.6 cont’d
W= Uy Ond X=X, , Y= X, , Z=r,

2w, = Ui~ W , = Sinkz +sinke =2 sinkz

2 W,y = Us,z‘kl1,3 = - R (Xcoske |+ ﬁ(ySm'fea)

2wy, = W~ Uy = ~#k{(xsmke)-F(ycs Re)

<o E)\/ EOD(Z |3. 3)

2 W= 2k (xewstz \,smkz) J*k (xsimke f\{cos'kz\
+ R(25InkE)
2-13.7

By E%(QB ot example 2-13.1 and E%.(Z’S- 3)
= [0C , €z, 2C g Caz "G 7 oL ez, O
S P 3(— Q™ "Wy, T W, T -W,, = O

(0) Conzider first ~Hwe line  element poro\\e\ +o the
x; axis . Then ondlogous 4o Eqs. (@) and (b) of

SCC‘\‘\'O»’\ 2- ‘55

dx _ d\él _
tO\V\ 6%2-: -—a—;-: ':O 5 _&C\\/\ dﬁz— dgz 3 dY\L"O
O-V\A
4% = (1+e,)dx, + (€5, + w5 ) dxy
dga—: (el?-yw'a\)dx! -+ (1-\— 833) dx3
d
Lan (9; = <1 +eu\dx\ M (€‘3,+ (*)3‘) X3
= (e, +w.)dx + Cl+ ess )dx,
: O
%L o - (He.,\%,/ng + (et wy) -oeytw, o
WMV (B4 W )ehD 4+ L+e,, Y+ eas
(o8 ’“(9;‘: {' L A o - O
tan cpx,_= e ¥ mféf,gf,&,t I+ 0 =0

‘f:_ ¢ dE (€u+w23)dxz_ + (14 e5)dx,
(v¥') X\ \% ( l + ea)dxz_ + (632.+ (&)3Z)d7‘3 ( C,OV\'VCL

Slmi df
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2-13.7 cont’d

@)
oyr '('.QV\ ¢1‘ = (ei5+ ('023) + <l+ 3333 ‘éyﬁ/ezo, = Ca3 +wzs:0
(14 ea\ + (832 + Coaz» ﬁo/n/g’;l te,,

2151 |

This problem is worked ouwt in detail
in Ard. 2-15.  The results are summoarized

in Eq (2-15.19).

2-15.2] Consider o set of pmmed oxes ’)(_
such that Hae +Y‘o~n3‘(‘\ofma+\bm matvix be!—weeh

The prrmed OV\:& umpr\med AXes Is Q ‘nﬂer‘e@ore

Iﬂ '{’erms OWC ‘Hﬂe flmecl Cmrd\ﬂq-\-es !

J U‘cx:O‘mv‘U‘
=_1_ OUy au 3
@_Laa?‘? L o(onsus ) XL
=7 S '“3 LT ng Y Ko

E)\x% ‘\’\f\e G Gre Qor%+0n‘\’s C\/erywherea hehtf_

€™ T Oms ”é’(o‘x} + gux )= G g€l
.. 6,@ -{*ros.'\.-_‘gorms 0s O Second - order +ensor.
2851 ema(L-x)w 2 ()
~ 5 2
€,.=R(L-x)%¥ 5\;—(1 (b)
SR —%—%3 =0 Since Us =0
€,0= %22 + '3%& (C)
—I_Y\-\-ecjrq-"to;/\ ot L——Cb (a) ond (b) \/tews
A(L.x. -;—i) +7(><2> (d)
u—-B(L\/\-XX)ﬂ-X(x) (@)

substi ‘('u+10n of Ecb (d) and (e) into (C) HS_
Cow
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2-15.3 cort/d |
Tlx,) - Bx, +Xx) =0
or 'Vi(XJ“ sz = ‘X/(x,\) = ¢ = const.

’V/' Bx,=¢C x'=-c |

or Y= B; +ex,+ D, X=-ox+ E

where E and D are constants. Hence
z B Zz
U‘:'A(L)('-%) + —éi- + CXZ+ D (4)
u,= B(Lx,=x,%, )~ Cx, + E
w,(0,0) =0 vyields D=0; ,(0,0)=0 yields £=0
and »n(0,0) = ~<auz - %%('z >x.:o =0 \/“@ldS

Xa= o

c=0 , and Ec{)s (£) are simpf{‘pied ocmrd{nj\\/.
2-15.4 ( Given:

.= C\/(L‘x)‘“—"g‘% (a)
€y =Dy (L-x)¥ 5§ (b)
7517=‘(Q+DX/\ '\{Z)? 2;‘ *%—:{ (c)

'Ivvlrecjrc&'\om of F%s (o) and (b) \/‘e(ds
u= C\{(Lx-?j-&y(y) (d)

V=% D\/Z L-x) + () ()
substitution of Eas (€) owna (d) o (&) ond arowpin
o +erms yields k | 7Y
H(x) + G(y)=0 .
H(x) = X0 sellx-%)=-E (£

GCY) = TY) "'i"D\/Z 4 (e D\)(Az’yz) =E  (9)
w\’\ere E-= COﬂS“Fom*L.

cont’d
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2-15.4 cortd |
Henc.e_, _-\ﬂ"reﬁra‘ﬁon of E%s. ) and ©) yrelds
'V(Y\’:’é‘;Dy?‘*(Cxl- DXAzy‘%YB)-LE\/-&-F
T e(8 2 - s
where F. J are Con$+an+s. Hence.
us C\/(Lx "‘Z)-\L(;‘,C-Jc D\)y +[E (C+D)A:(y+F (h)
V= 'LD\/Z(L X ) - Lx - ) Ex +3J (0
For  u(0,0)=0,F=0 ; fr“or v(o,o) =0, J:=0;

and for %;(0,0)=0) E=(c+D)A* and Ecbs (h) and (1) are
" modified OuCc,orCii;\cjly.
2-15.5 Given:
W= KXY s Upm KO+ 83 - X2 ), U= K, Txy
The Yo-]ro:ﬁoms are
0% w.=2(52 - 52 )= T (k¥ xt 2k, %)
= Bk, 2k,)

Py¥ =5 (3 - 3)-2(00)=0

Bz oy, = (2 - )= S(2kok, + kx| {2k

=y DXy

2-15.6 €= Ve(fz > 3
€a= Ve(d-2)y ¥
G R 80 Y. 3 TR0
1.7 & % =0

Ih‘\-egrojnbvx yields

us QC(Q'E)MQ(Y,?) “
v=\)c(ﬂ-z)v+‘3(%,i7 (2) Cort'd |



https://ebookyab.ir/solution-manual-elasticity-in-engineering-mechanics-boresi-chong/

https://ebookyab.ir/solution-manual-elasticity-in-engineering-mechanics-boresi-chong/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)

25,
2“5(0 Qon"/c; i

w= -c(f= - %)4 W(x,y) (5\
%t/—*.—‘l_ %_-\;- = BQgY!:Z)_ 4 333(?,2) =O (4)
W B ovex s W) W) Lo g

N BW oo 29(x.2) | 2h(*,y)
%i* 5 ey + S + 35 =0 (&)

By Eq.(4) ‘
g%(_;{_@_)_ . _'ag(x,z) -0
Y

3*C<§(IE§ - - 3¢ XJZ) _ Z (2)

Jdy 3%

0,2 =Y () + Z,) (7,
a(v,z) = -xE,@) + Z,(3) ®)
Eq (7) and (5) yield
NVex +yE] 4 Z, 4 ) g

ox
oyr Z;=c0vns. C Z,=2(C,+ C4
Z = conzt. = C £Z.=20C +C,
“VCX + C\Y + Cp 4 @‘%\Q:O
“&3%-‘-\’3 - Vex = -y -C, (@

W)= Y55 ey - Coxs i)

S\( Ec&(&),(%} ~n (q)

p \//
-Vey =% + Zy-ox + 1, =0

2, 4Y, - ~ey - 2¢% =0
C\=O 3 Y —\}CY:—ZE
Y=12C-\L * Cs tCe

“
o
(@]
3
O
:_‘__.
"

)

Ui

! Cc\q+ g
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2-15.6 cont’d l

®

u=Ve(L-2)x + oy +c,2 4,
- z Nox? ey

wee(fz-F)4 255+ - x sy e

The +erms

C3y+gzz +Cq

“CyX - Csz 4Gy
"CX +Csy + C¢
Y’epre.%en‘\‘ o ria‘;d body dis p(ocemen+.
For 1 (0,0,0) =v(0,0,0) = \N(0,0)\ ;  Wwe \recbu'me
C,=Cq:Cy =0 For w,(0,0,0) =0 | etc.
e \“C\(\ga=(px='z(§—\',‘ %—é>=“zi\3<—\/+cg + ey +c5_l
S 0,(0,0,0)=0 = Cs
w\,=La<%%z - %\-';d T %Y_‘\)cx +C, - DX +<,Z—&
Wy (0,0,0y= ¢, =0
eyt (B - W) e,
ws (0,0,0y= ¢y = A

3

For A=0, c¢,=0. Then vigid body displacement
Vawmishes sivce ol “erms " \"ia—‘d bod\,

dES P(QQP_.Y"‘ eva\' o e z2evc.
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2-15.7 proceedin3 as in problem (2-15.6), we ob+ain
u=A()§‘ZX>‘A%Z+C3\/ +C,2 +Cq
v=A(xy~%z)~ AL - Cyx + (s 4 G
W= ‘\(\{% +§Z) + AE - Cox - Csy + Cy
For u=v=w=z0 ot x=y=2=0 , ¢=C-=¢

FOP E=O O~+ X=\/=?:O ) CZ:C3=C’5

2 2
\J:A(KY"%-%)
2 <
WzA("‘z*\/e +Z)
2-15.8 W= Cue %a = C_ %y
6 ="‘£ g+ U + U U ]
=3 *E g = 8,x 8,8

N 26_,(? = C“‘f + C?a t+ ngc;eg
o) ¥ we toke Cp=-cge 4 then
@ g
Q&g:: $CpCo: IS %uqc\rc@rfc n C“@. Hence the

G A ontities €.n VI CXTAN

(b\ In cose () €.p is qauc\dro&{c M Cya- Hence , Fae
%ucm-k-i-sr\es eyP vanish - T we dis card Omuac,\*’&]mg

Terms in 601@_‘?"“\&‘/\ \Af__ dis co\rd .ever\{‘l-\/\\f\%.

2-15.9 |
bwen: us -U - Cis (ﬂ ¥ - \{S‘m(ﬁ
N= KS\E*&* (l‘C/OS(p\)\{

w=0 g = Const
Then ey a%-’(l-coscm €,,~ %!Y"O'COSCP)
%20 s 1(% 0570

C/oni\ /d
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2-15.9 cont’d {

A\-‘c\nous\n Qu,\/,w\ s o Y‘ia]d body disclacement due
to o Y‘OJ(-Q‘\’\—OV\ O‘( QWC}\Q ? obow\‘ Hre Z XS ; IJ( Y:E(Cls

nonzero value of Cucg

D) e 3 +3[() - @T- @ [=-Creos ) ll-conping
i’\'“‘-“o{\\f €€ =€y = €, €:=0
. R(j{d body dis Placemev\Jc yields €,,=0

¢
.CB chce (orge Y”ta'!C& bod\\{ Y‘(_T"(ﬁ.‘\.ons (CC?i,gV s ﬂo'\” QHOFOX.

e%ua\ to one) produce zero walues of ex@ . However |

—Hmf, tiveac Qfsroroxima‘t\on Es c-(: €x“3 does no{' Vo s h

OIC{QV\J(‘-i co\\\\‘ .
7-15.10 |

(\o\) We must  use

6;((3-: Z<U‘¢,F + u@yx * ue,x ua“s)

J. €,320, ezg‘é ; é‘fi

€= €;3° €= 0 hence |
‘0 = o
L 1 ‘
O O o)

() Tn the dedormed ‘req-\on Hhe direction ot Hhe line is
guen by M= Lm0, M=
Since de \} \+ 2MF = ( %up + L\x@» N@

Lcout'd
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2-15.10 cont’d
(e The direckion Cosines N of the line n $he uv\de-co,-md'
V'efyon Oyre %l\)&v\ B\/ Lhe €c§uoc£c\oms
N +5N, =0 == N, =-2N,
0= J1+ Z2MF = VI+2ZMF = MF=-z

N. =0
NP+ NS=1
. N _ - A N =+ _2'_
.- = + [5 S = ~ &
tonvg=Na 22 . 5= ban 2) = 116.5¢°
i ] rctan )
L\m{'lu A/‘\ Final ’oc<\+\ovx

POS \Or\

\
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