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l.22 ALLOY STEEL | STRYCTURAL S76e¢
Fte. /-3 § L4 Fi&. 1.&

YIELD PoiNT nV/A 265 MP3

YIELD STREXGTH 450 MF; r/A

UPPER YIELD POINT /v//q 280 MPs

LOWER YIEc© PosmT N/ A 268 MPs

MODULES OF RESIIENCE ~/A 0./855 MFE;

ULTIMATE TeEwsSiE STRENGTY| 715 MPy 70 MPa

STRAIMY AT FRACTUIRE 0.23 .26
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| R Assume: [ FLANE secTions woRMAL To THE AXIS oF THE BAR
REMRBI PLARNE UNDER APRPLICATIc?? QF THE LoAD.
2. HookE's Law APPLES,

Eqounimricern: LcokeE's [aw:
P=0 A (3) o =EE @)
CorT/mmity: Geomgrry
sL= [ & o (5) AGY = 6Ch~Z(A-#)) (£

sva (4) 1wre (3)
A DCATACS ] @
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st (P EL oL H(cleel)] H
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.25] ' I

Rops: HR © f(_:.f /51> z 7069 mme ‘ sus (C) mro (é) .
Pre: Ap= Z(loo*95)=/992 mm BTy =/232kN (o)

Cp = 4(¢%) =Zéokﬂ; sos (c) § () 7o (3)
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5008
O = ‘{317_07,2 = 3é.¥% MPs3 o= 60.23 MP&
JTe= “1(‘:/:%%) = <174.3MP3 roa B
oG = THare— = /7%.3MPa

AFTER PRESSURE IS APPLIED !

G:Q(Fjuﬁ‘_z = 542,/ Mpa

EquicisRitem 1,
p(E10) = 8T +0G ()

ATal 4G L
= . = &
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@ By Fig. 4, Ty aren K of the Cuts solipm of th beem <t

A= (6.9(200 +300) = 3250 mm?*
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.29 cont.
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EnTendiny Hhe liaiaht bone poilion of My Alitss - Hiain
Curnt (Fig.a), we «ee 28t AL, =
Lo o e F
E:%—gﬁfzzoo 6Pa.
o, by Fig.a,

Tys = 395 MPa and 05, = 315 MPa

500

— e = —— e [ -]

Stress (MPa)

N ' w
o o
o o
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Figure a

gt <4 opprapimalily (e Fig-a)
Avea = L (315)(0.0010) 1-@'5)(‘7-00“"0'D'L)'l'"j!:('”s-‘}‘s—)(o'oou‘&DD'L)
1,
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[-33 0;(1, e ‘%% MW":‘
A=TIDYy = TR /4 = 3141, mm*
The Htar o b o Road P = 754 4N
g = P = 4o MPa @)
%m of Ao apocimen £t

2lon _ 0.330 _ 3 (b
€= goploy = 230 = 00033 (9

By Ege- (@) avd (b), %W‘*&"%W“
E= —g:' = 72.73 GPa

T rodial ahrasc ain thy Ao afa leodof 764 AN
e
€. = 19.975 = 200 _ _ .00/ | (c)
20

By Ege.(b) and©), Hh, Prisape nidep 42

)i ér: 0,33

Liiee 1y Loak and) ehoupatioe ans prapoitanel
Ap Bo P= 154 4N, 2 proprimal Linid 4

_P_ 754 _ UP
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L34 190, cnitial area %%WW wad
Ao =T DYy = Tr(u))z/trz 72.5¢ mm> (@)
Ao SST, Th, arta a}W A, with Ep @),
,4,_,—_'@.45)/4,, =35.34 mm* &)
%)%MWW@) w At
P=43.2 4N ot praclin (eeeTuble P1.31),

d. = 3"‘53324 = 1220 MPa
A he MW?MW Ieeg <
N - 432 = 550 Mpa
Ty retey Tf [0 :6%%(:007,,): 45 .
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2l | With g3, = 50 mPa, Gy, =—30MPa, Uz, = 20 MPa,
Txy = SMPa, Uga==-30 MPA, 0 s =0,and K=m=n=1/y",

Eg. @ 19) W

O;x:jo;* PGy +1 Oy :_‘;—3,(5o+5—-30) = /4.3y MPa

d;yzxd;y f"m%+06;7:y1=3'-(5—30 +0) = —I4.434 MP4
Opa= A5yt Mdyy s 007, = (3040429 = = S 7T¥ Mpa
ARen, X7 Eg -®-1),

a;sv:/z”;x 1-"170;},1‘—"’ Gat Ann 0‘;24-21»0; +2!m0;),

= 3 [50-30+20 + 206) + 2(-30) + 2(5)] = - 3333 MPa

Chorfre, By Eg.312),

o VB O+~ =
o

YO w39 MUY (57 2) - (3,39)"
Ups =20.950 MPa
2.2 By Fpune P2.2, Al cectipn <ot off 44
ant A-p Ko houm i Fig. b. By Y
%a’&//[am of fricee, e—-L Lo l—-x

ZF, = —O‘(SM&)—?;[Jme)-?;SZCMLG):oa- Tl 6\ Svrfece
Fy

t=—— 4rveq §
P

— TS temp)+ L, Sleinp) =0 (7
TW,

Figuvre a
T = =20 <8 CW)
T=17,

13
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2:3 ) 394 Ege.R-21), MM%WWW}

2
I,=0';x:20, T, -—'-—(xg=-3ﬂ0) 1“3:0 @

By Efe. @ and @.20), T =200 *=3000=0, oo
T (=300 T+1p) =0 . Newce, =0, 77=30, U =~I).
Crdencay Ty Atesers, ure ot

0,=30MPa, G =0, J; = —jpMPa

(6) with v=q7 Ega..@(.zg)w
(20-300 + ©)m + 10yT n=9g => L=/Fn (b

_30”1 :0? m=0 CC)

3L+ oym —30m =p o)
Whee

X +/mz+/n7’-_—.] (e)

X:tﬁ/l) m:p)y)_—,j_-;/z %)

Note 2ttt Epe-(§) <itaf, Eﬁ,@w_

2.4 (a) §7 £¢..Q.19) mem W/ Lho

(—=100—0") 0 ~30
0 (20-7) O =0
~80 0 (20-0)
oL

(20-0)a=60)(T+140) =0

Mo, 07 = bOMPa, g7 =20 MPw)O'j':"“W"‘P“nt[“)
(Cont.)
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2.4 cont.

(b) By Epe(2.22) and (@),
I = (0 -0) OG- 67200

ovr

Topt = 8641 MPA S
(6) By Ege-2-30end @),
Tax = L 07-T)= 100 MPa (€
By <. (b) and ©),
Twax = 1116 Toct

(d) By Mohr's cinele an hy x-z Folban ( Fig-a),

fo. whih 26,=qp° (poinls P and P/); Hil a,

N filenet fn whih A, Aisclin ense arn
(+ DJ*/-' M%E;&?W%JW

Aped;  gu WWW»/%M
W(ﬁj b). ~
3

;
o o)
7_'94 [/U;':éDMPCL / /0

A

/
C 0 Tr /4&#5
0;:-1‘{0“&_ / UT
7)(“Z _d .l
'1)0,. -v:,
Figure a 3
ly Flgul'e. b
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2.5

D @ wwid vecdn snTthe direcdian of the reclir

T+2F + 8 Jhas Lineckion cotonse
/P':T;:Z')ﬂrﬂ:-‘lyf) n=ﬁ (6

Noswee, by Egd-@) 2k @-10) amd 2o giyon Alrese

/
Mo weclpy T+ 22 + R dst compermonte
Toy = A0+ Gy # 1 g = L[ gor 2020y +40] = 2=
Upy 710;71"”’4;'7+m@7:JVf@°+z(éo)+’D] :%;'0— (b)

Tpz = d0xz+M0z +M 035 = -,‘—Z[tw +.2(10)+207 :ZV%
By Epe.blark @.9), 4y, iltee el 4

0p = 65327 +61.24F + 32668

() Yith the g 4204 Compiomssty and 532. 3 21, Hhe

L, =§o+co+20=100 T,=5500, T; =0 (&)
By Egs.(C) and @.20),

G“3-Na00‘1+ 565000 +0 =0

¢l
0 (T "= 1bpr + 5500) = 0 ©)

K nerte o £ (d) ane
g, = llOMPa} 07 = 50Mpa, G =0

T =Ll--0)=55MPn
Max J—(l 3) (Conf.)
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2:5 cont.) (1) S0 sctotudral “hean v oo Fven by

z\ 2. T P2
oty = & (b- ) - 55+ 5] - 18202

Lot = 44.97 MPa

T{Tiﬁ} 2
2 0 3%

By Egd.@) and @ 21), %MW%TW
I, T H+6+g= 1€
€
I, = 7é+‘:;+to ﬂ:?? (b

q-zz
i ()
2 0f¥
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