coullpx  sipeEs L

MR AMD SHEAR  STRESS  on  AnY AT o A
- @ CEMENT  SBTELT 7O admMAL  sSsEs oahly

() comwet 4 SRESED  ELEMEMT 7 0MT THICHAESS (& €QuItg g
woTe  Posiive IheTiIon s

K & T
e 4—&70; avj e @ 15
Vo

@(F al i AY NE ﬂCA'VF Ab CQuicgtim 15  MAULTAEY

BY TNE mAkmAC siRess  Op AW THE SMEAR SRSy Te
H .A

@ LETS  CAlcud AT THE (oA o F4cH [FACE,
, F = AdcAa x SsTRESS
Abwnwgg = Abx|xoy = Abos
A acro To = Abx|xTe = A487Te
AC 70 O x = Alxlx 0 = A%

Ac HvE TO 0;: ﬂCx/x-ﬂ; = KC{J; 77 -

'@ (F  wE REORAWw THE ELEMEVT WITH  TRE foRces oar




ey /5‘/ 4/5

cs L

PR caviubRem

 CFoess fhr o A=D
AB05 = ACoz ) + BCo= 50O

RIS S AN ... . = Y4 -2 :’j : X ;

Losist AT our  Eopcs /)/44/?/%4 , 45 Cﬂs@ 4 < Ab ¢ 0= B¢

LA = cos@ - B 50O

P — 4’/; -
0p = Oz s O +_,.‘0,}'5412@

| tewcnter 0= L (1ews20)
als
#F(




s 2
@ Cousinw

EFORCES PARALEL TO A4

ABlo+ K T5 s = Aoz sl
e pgy A4

To +_{Q’,£.,a-— PR

A4 44

I Te t 5u005 0 = DT sl
® Te + 0y 500 @ = gz 50O

 Rememgen 50 O cnH = 20520

~ ,
To+ O3 x 35028 = Uxxt 5,28 ,
To = Ox 45520 - Jg~%56 28
% - E"(O:(-d;)ﬂﬂ@ @

Toax 15 wHew 5020 = & whew 2090

e e m @C<=45°
@ e e iE Yy 8, Ty =0
From  (f Up =0X + Ux s -
2 2
= gx (] + %2@>
2
- X (24°0) S FAMCE:
_ ? ORURAL  mMEMEBR A 1™
' [22 T g / PRE  TEBg0 JyT (T

SHEAR




1

 wokmal  Awy  SHEAR . SIVETS o8 ANY PLAME v An
- EleMmenT SsIECT O SHEAR — gA635€5 oty

. C? (mwn? - (7RSS {Z[v FA// of vnlr Ml

: v CQuItERIuM

i et  WeTy fos[TTE e iteals
) Tl M it @ s

. D wr T BY THE AVE  AB CQuedlom 15
Mg TANED Y 7M~ aptmAL {msg O W0 e s'Hz«xw
SThess 72

— 7/,7: j
.L@ LTS CMleuia'  THE  ORCE ow Gk FACE
F=Ateq « sifey
AL we o Tp > Abxlxoz = Abup
a8 Mg o T = AlslxTs = AbTo
..... A o Tay e AClATy - AC _'K/N
S S 7S A GCx | xTFyn = B JCTy >




g Retaw

D i we TME (lmtalT  witH
ACTysal .
/ &7} la) )
©
< ; AbTe
mﬁtjCos@ \‘\@ '
,4(7‘;7 ‘-x
e c w——es
C & 2 6
/ A TGPt en
4(7}# §a & ;

@ | FoR i shivm; |
SFrMes Lor o A4=0

TME IRe5 on

ABOH = ACTHy 550 + BCT, e e

Awide pyY A4 U = AC 7/7,7;4@ + 4C /7,, )
- A4
oot AT o gastam AL Q= AC Ab 550 = B¢
| 0= AC . 5,0 = 4C
Y A4

T2 = 7/t 5“‘@44@ #
x 2/77 f&ﬂ@ﬁs@

 RemembeR

0o @ Ty s 2@4

7//wc 501 @05 o

sl = WD % s, 20

9




-5

F) s rowa3  ras ro A8 <O

i

Rl saitir A ACTey ) = B Tyx 50

et Y. -4
St - W ﬂ_gj‘;]
Ad

4

172374 B¢ 777z sl

44

ety - Tasio

Toz Toyse@ _-7\:/(7 s @

i et Ty (5°0 - &5°0)

| HESE Sy T i s CECERS i .. 2‘ ) , - - -
 Aemempup 50 & -5Q = - 420

//\2 = —7/3(7 032@( @




csé

 Aokmql  AvA SMeaR ST o Y AgnE v 4
@ LumaL 20 SiTS SR

Wl fosTIvE pilecrllons
Wl it @ 1S

Qo A Sipessk)  CUMERT  oF w7 THICESs
o EQuildliom gm0 ipss £ S

 ® IF W THe AN AL, EQuuid oM s

gl g Uf 4 AV T

W UME S [k AV eMER T LI et vl Mikw 4

s =i (0l )r E(Fe-0y ) 520 (D

ke M Al SMown TR AV CREMEAN T[S auv . SO
. ™~ N B
s g5 c Ty sa2@ (3)

ol Comsntd  CASE -

.@ G )1 )30 7 j ©




e

Fod woRMAL ST CLEMENT i -
To:=:(ox-0,) su 20 &)
FR SweAR  (IR6ES LM eV T

7\?;5 ‘//\/77@52@ @ -\

R ComMpia) Astc

L%:g(ﬂ’ﬂ;)f‘;w‘%z]afs,?@ @




s &

) Ls‘o

xAamtle
8 O: 5 SO AL TS v A fan
Tfo
g THE wwbmal &  SHEAR  STREXES AcTIM- ot A4
MAnvEE N CGEY AT 0. 10 e ARHpeL
J'Lfa/\/
» 8
SON
: < §on
Oes 20 A/,m;z
00 = ~§0 Man
@7 s g
»

Oo - é(d?cw])%(ﬁ;ﬂ}‘]c,, 20 +7§7 ron D

= +( %0 - $0) 4—%(301‘&7)%/20 ¢ O
{5 + b5 cn 120
w3 S M

—_—

st ~0}>;;, 20 - Ty s 20

=i ( J0+50)samil0 - ©

= M (954 IO

b BP9 AT

-

-

To




vt
[
o° e
borw
0z = L
A
= éﬁ_;[Q_"'__
JS0x /0_6
= Z0.6 Ml

CAD55  Sptilont

AOA = §SOmm

= (0 +W0.bx10° )+ ¢ (0 - 79.6x10") cisbp

W = Uz 65 Atle

1

To = é(d}-@)SQZ@
=g (0 - 70.5&/06)9&;! 60
= ~30.6 Ml

A —

30.6 4/

1\\{ 1245 4/,

0.6 M/




é(f}

Coullex S A3 xAMPLE S

So
@ - . 1
I e o
20 =
|, 20 AL STHE3SE3 v
5L M fm*
SR e
\l 30 Q= 90-4o=5°
S0

AT AL THE
e THE  wotmat B SHEAA  STHESSES oa)  Alant A0

@B 0x: 20 Myx
0} : 5 /‘4/1/4-2
@ = 90-¢v - 50°
Mg = Ty = =30 MMn™
1 : : '
%:Z(d}#d})#é" [0—;,-0;)052@1“7;' {J.Z@
— (‘20*90) £ (*70-5'0)45/00 & =30 su loO
- “J.fMA/m-z . r\ o 7
® [ 15 MGATWE A
To > (005 )s R
z x‘/v Jen Z@ ,.’,VJ( @;2@ 7 ’54/' IR
> §(~2¢7w§'o) vl 4 s, B A
NP 30100 4 30 tesloo.. v o -MW;,I/
= 3 ég /Vl/t//d ”ffl/’”//?olz/ 2
{ \79'63/41/9’1_1
g.S'MA/,,'Z




cs 9

PRINCINAL  PLANES  ANY  POIMCIPAL — STRESSES

PRWCIPAL  STRESSES — max awp sk wotwdl  STRGSES o Lo
LRiciPal AANES - PLAMES  THE PRI AC (TR ACT oA/

SHEAR STAKSS :

To: 2 (Gz20y ) 2(03-0,) 0520 ¢ Tsy 55 20
O

T pw) W sAx ok mw A% .
‘ ey Nileer STRE3S ' Ao
%: 0o = 5(4”;0;)4%(3;-0;)(,,20,c?;/,;';?é
® . e TR
Rewengen - 17 4= 32O N Ty =25020

au) = siatQ@  Hew ;é = 2 @

Ade - - (0%-07)5a %0 + 2 T3y 420
N (m-a‘,)s«ﬂ@ ¢ 2Ty =20

7;»,4 : 27w 20

s 280 = /Z
(520 e~ 67/’

it
N
Y
S

tM 20




| o pavls Seigwar k- MaX g © . SMeEE Snlass

THE
PRt tPAL
STDes8€5

(m;mz 1% - g 7’ A 25 - - 5 ) THE  ASWER (5 AUS of

Maws THE Aofoum TaRm !




cs 1o

S A W wow  KWOw THE Max qu) M/ JRAET  STRETSES
‘ : AT AT farT

| Feagie e @

Sl v g umtus  od w20 k05200 47 T

LAY

/7; z2( U'Sc ) 2Ty .. //‘/,7 (o x-0, ) |

S,

Lé = w A Lfluclal ,,ﬁé:ﬁ/.,é' WiEw  THE woldmAl SRS
s A max  pr A min M NE SERERZ GRS 5
SNEak  gtess. = O,

(AT THE PONMGPAL 97 FLanEs  THE  SHEae  STHEY
U5 ZERO  Tew U5 bwew 87 o GHanAlE  SUTERT TO AMoAHAL

S Hesses  oml ! %

.“ it Y /m4a' = 2(0"‘ 0——> wﬁlé;(//e SUI ¢fo

I = TS TV Py Y
BESSIN B e . i (o 47) (Vx5 )° +6 Ty ]
o g v L E\'/""Z“i ﬂé_:/fg_d__;_ = d_})j t & %(/zj

SHEAR  STAESS 15 A mMAX o A4S AT 48° To  Llaks
E_ LRNCIPAL STRESS




Sumumgly
O tlemTaT UG U memAC TR owld !

0% =4 (021 )*z((f o’)as 20

%4»:-5(@ '(7;> whew 0= &5’

@ Ctleaens SUBTEeT 10 SMEAR  STHESS

. 7';/,, S 20
. *ﬁ] s 20 :
O QemenT T [0 feaenal 229 S5 ST
65 (03 + 0y )s £(0z-07) 20 + Voysa 2@ -
Te - i{d% 0;) 50 20 - 7;/ 7
@ Powctp  srecsses  avl fowetal  STAgvs
07,2-‘5[(03:*@) u/r}}: )z"? 7{/8
P O | ( ) 4 o
[ ax > 2/—_;"‘0_/—) *4‘/5’7 .
SHEAR TS oa)  ARUNCIALE  PLAMES — ARE 2 ERD #

SHCAR  STRESIES  ARE A maxmyM  on  F4vEs AT &5° 7o
THe LRANVCIQE  A44€5




ALlE OF oAl PLAVES = =

Mz AC . Gi= B0
Ab© = 4C .. ek

45

44

LBowe  Hodizov 4L}l
(0’;:(/)(:/) +7/x/ x4CA[ :(O;;x"zﬂ“l)ﬁﬁ@
e o n. G o

A4 AL

Ox t4 O g~

x s /71\4»@ » 0;[0]@
Jx * 7\;/ ymld - ﬂ/;'




HE44w |
£.3¢3

el \ i

g, = §[(‘¥03r+0;) f/a?t‘o}f* 4‘7\/’(/ ]

: z[ (30470)‘*[(30:-50}2:2:;]

® - f{ up * %0)
g, = 20 MM
T, 10 MA///», b G Bl
g, Man€ > by 0,- U5-9%
Ty
p 120 - 80
0. b (55
| ConlTR CLICHUUSE
& 554 e b
i A’ £, O Jp~Ux
Ty
= b—\-, -10 ~ 80
6o ot CloCuulsy~

Fhom AQ

= -56.3° & l?/?,?o

MTT 00 ave  0; #ec J0° o EqcH  olHEH
As  EXUECTED.




£5 1S

I Loadin~ CHANMLES

& e - [(«50+;o)j /(~5o-70)z+ b0

e
o, = 565 MM/’ _ﬂ)

. ‘/06.5'/”/’//»'? (i (0,1/4;;;,,,;7
Ao |
» & 8 " RT-(-f0 w77l
(o
s o Couni®l CLlLOCHWA SE
@;c 662;77 lom 4

G D, - ~/06»5v~(‘g_0_2
b0

o CoRFR  CloCitisE

Hedid wpey T B F o A - 0" o
CAck  oTMER 43 OWETEY




£

ExAmMplE 2
Exam  QUESTION M4y 2006
R
c il e
& e 0 - 20 . fo hMu
e 9 7. 714
T R e L s U S _@_ A
SHEAQ Al 7 (%) - o 5
» .

SRINCP4( STREHES

Gii- (ﬂ;cff)~3u/(ﬁ;c(7)*“‘7/e

2
-t /80 #o w ) o
Bk 7uz

g[E
[+~
;ﬁ
T3
\_/
+~
-+~
i
D¢
%







(s 1}

O eu oo - 2300
Faci oF  (4FTY = &
. TR TR
&%
V= 0285
MAx  LRNCPAL  sTESs THEoRY
FALLIE  whiew g, = L3.5xl0f
L TR e
d'l
T ;0.‘7;((0’?_
67 Sxlot
- Gliia%
A = 0.0Z/m
o . g. Z/.KMM
"/ ‘
r( / {
Y // /,//}(/’ /"1 5v/’ /7,1,,, ,
J’ / / ’ ) , I’ ‘(f’/ ) L/
/” " t/ ,




€5 ()

teadw | PHS oMt Jr’
17.3 _ Jomu/m’
et 5o D iso
puadll 3 — o\ fe—
-
Mﬂﬁ’l
SOMMfm'
@ e AL )AL T ‘
Tins 4[(%5) Jlgrung |
- B [ (‘90*307f'/(‘f0—30)2+¢430:
' L M€ w0+ /0. e )
e A o 4 i)
ﬂ; =3 ‘5-65.9/'4/1//:»{
e ———
0—( F géff/“’ﬂ/mz

b T2 4 {507}

$ flo-0) 4T

Ke

e

> 38l . 51) 2 J(-50450)" + 4250
— - /
b 2 R Mufn” bl
>
&V‘ @, = 0/;'0-;(
£
= 86.55-(-50)
30
= 4.552 RS
Lo 92 = f76.§9‘('§0 )
_ 30
- a2 T @ 7L o UF L



FREESTUD Y 6D

©

e £ ‘;[(@*U'y) f/?d}-&})z-%j;/?

mE J.

~lSomh J}
100 Ml

= Jz’[( 240 ¢+ log )f/(zw-lw)zwt b (”5‘7>2
£, e . (?00 = W)

g = 308.-IML
o= =8 Ml
SENE———

ﬁr\ @1: 0_2;___0_:_(.

St |
_ B T el 2 )
£ -iSo
= —29.@0 or Wo 5-4-20
t = bl oY (9o0° 777'@*)

. ..




	Scan1
	Scan10001
	Scan10002
	Scan10003
	Scan10004
	Scan10005
	Scan10006
	Scan10007
	Scan10008
	Scan10009
	Scan10010
	Scan10011
	Scan10012
	Scan10013
	Scan10014
	Scan10015
	Scan10016
	Scan10017
	Scan10018
	Scan10019
	Scan10020
	Scan10021
	Scan10022

