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. 35S wsw il Ul 35S 0ie Sy 9 Uje Souw aS Jilse Sl algiwl ghse sl @i ol jwsSe cowl wglho - )
(J8=) p = 80 KN/m”

:Jdbo J>

Sl o Jols coMe 1 Ol Uses Cawysb b cow,s Ll 5y 9 owl (8,8 A 08 aSs Josdl yuSe S wap> ) 1a>qi

(. 20l adlg> cws @y Ry

-948.5

| ]
(o'}

s -12252.5
wn
~
S -13312.25 6687.75
wn
~
oI 5628
—

® 5000

W, =(3.14x0.1%) /4 x 1 x 80000 = 628 N
W,=(3.14x0.15) /4 x 1.5 x 80000 = 2119.5 N => W=14051.5N
W, =(3.14x0.3%)/4 x2 x 80000 = 5628 N

+T2fy:O — RA -W-5000+2000=0 — RA =5628-15000=-948.5N

. (59 Wls3> pumo Gl U 9y A 8 A4S Josdl pusSe e aS cowl ol LU (o woMe) -
>l Lo 5l ¢ SHemo (IS Sldg,w WSS 1o Sl g 03,5 peleo ) o> 5> 9w s g ghio s (s>lyy US| —
- Py o glado 0 seac Gy &b

+
: ASFy,, =0 — P,=5000+W,, &b Al
; B 0<x, <1 x=0 — P;=5000N
v |: If
x=1 —P,=5628N
V5000 N
P, 9> AU
+
N% ASFy,,=0 — Py=5000+(W,+W,,)=5628+ W,
"
v 0<x,<0.75 x=0 —P,=5628N
x=0.75 — P, =6687.75 N
V5000 N
P3
% aw a>U
-
+
ASFy,s=0 — Py=(W,+ W,y + W) - 15000
0<x,<0.75 X=0 —Py=-1331225N
x=075 — Py=-122525N
5000 N

ol AU

X4

TASFy,a=0 — Py=(W,+W,+W)- 15000

0<x4<2 I x=0 — P,=-122525N
x=2 —>P,=-9485N

<-------
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. ol 50 9luS Yo a5 @ 05l CsaiinS Sg w0 9 sioudio T gz L8 ¢ ol ¥ B aouws aod wolks -

1 Jbo J>
[ | g
1  — PSS (5w sy 9 05)S o> e 5l | wlebd LS silbe 1wl
-1 |
15—
1Bwn——
o I Al
E 15 D | B
=] E 15
o 15 l 15 @— 15 kn
S— 15w

15 [ C
Fle—15

15 l [ D)
15

s Ulgi s 13 . el VLS g ¥, 9 aoeuws ¥, 5 W Joodl juSe wlaxiiw a0d 590 (s aka>Mo aS jghilosd _
I 503 oy 390 e JS Sl (olgzds @) 1) aw Sy 9 aouws Sy

I ||_I DA QoS (e p (uz.”
1 2
+
—
Sec 1-1: SFx ;=0 — P =30KN 85508

A:( 15X10_2)(2x]0'2):30X10-4 m2
30 KN P,
—0,=(30x10%)/(30x10™) = 10 MP 428 s
+

—
Sec 2-2 : YFX7,=0 —P,=30KN i s
- A=(bxt b=15-(2x2.1)=10.8
30 KN ﬁ)l’z (bxt) 2 [ 2 (2x )74 N em ]
74) A=(10.8x107)(2x10%)=21.6x10"m

—06,=(30x10%)/(21.6x10™)=13.88 MP S i

(Sasp) guis ) : @=2) —An=[2.1x107)(2x10H)]x2=84x10" m’
—6,=(30x10%)/(84x10™*)=35.71 MP

' F aw sownp (v

—
11— 1
i [—
Sec 1-1 : Fx, =0 —V,=15 S 2
15 Vi : YFx — Vi KN <

+

—_—
A%

2
7,=(15x10%)/(3.46 x 10™)=43.35 MP
A=3.14(21x107)Y/4=346x10" m’
5, =0/(3.46x10")=0 MP

4 sma519@yahoo.com



www.urmiacivil.mihanblog.com
Wl So i Hil i plaws| i ,S

(- ol iadio ¥l B olS aSi b alold ) . uy9l ow 198 LUl go> g, U L a8 @i Sl Jos)l yuSe - ¥

(ti=-5¢ , ,=98 ) (E,=200GP) (0, =12x107 c0)
(E,=70 GP) (0,=1.8x107 )
A o075 o005 0075 ~295 KN
b2 : ® \%
a | 005 @ HNOR: \
— ]
HNO §
a1 005 A ﬁ @ & \
b4 X E \
g
0.075  0.05 0.075 ~J @ )i -295 KN &

B

" " — S—— — a—

20 cm

Pl J>
(850w ) Jol Givgy 5l oslesiwl b Gaew , 05, Juawd emo lus 95 @y | (sSilivwl ol adluw Tl Giug, ol 5> _
95 U Cod S 5l 9 cowl adhio £ Shls Bgd (gilho 49530 oun> ) « owiS (5w ewlxo | a8 S Sl Josdl puSc

(N 1 R, 1 R,

v — — -a

S JSo = 1S U +

Rg

At=t,-t; —>At=98-(-5)=103C°
b, =0.2 - 2a, (x/1.5) = (2,/0.075) — a, = 0.05x —b;=012-X) m b1 sl oaal oty (slegaf S : An 55
b, =0.2 - 2a, (x/2)=(a,/0.075) — a, =0.0375x — b, = 0.075(0.67 +X) m LSl s b2 s

sl (o w1 adhio i 50 ghio adaw wgiST _
A=(20 w102)(2x10%)=404 10" m’
Ay=A;=b xt=0.1(2-x)x2x107=25x1072-x) m’
A;=As=b,x t=0.075(0.67 +x ) x 3 x 102=2.25, 107 (0.67 + x) m’
Ag=(20 x102)(3x10%)=60y 10" m’

& Lsi AL =8L,+ 8L =35 107 (3L=a.L.At)

SLi=12x10 % (1+075+1.2 _1)4103
@ 8L, =8L, + 8L, — 8L,=7.754107 m
8L, =18y 107y (0.75+0.8) x 103

+ ol bl Rg U9l waowy weiST (s . 390 Rg o @0 S35, 3590 B oS auSi 9 o> (w0 abiold 5l yieS S JSiis GiwnS LS|t azgi
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7.

Ry

%l

X4_T_

e

X

Ps

Rg

@ 8Ly = 8L + 8L, + 8L; + 8Ly + 3L + 8L

0<x,<1 P,=-RyN LA =40 107 m?
L=1m LE, =200 10°Pa

8L =(-Rgx1)/(405x10™4200510°)=-125410" Ry

0<x,<075 JP,=-RyN JA=24x107(2-X) m’
L=0.75m ,E, =200410°Pa

SLy=J(- Ry )/ [2x 1072 - X) x 200  10° Jdx = - 1.175 5 10™ Ry,

0.75<x;<1.5 {P3=-RBN LA =25107(2-X) m?
L=0.75m ,E,=70410°Pa

8Ly =Joss (- R ) /[2x 1032 -X) x 70 x 10° Jdx =- 6.57 5 10° Ry

0<x,<0.8 P,=-Rg N LA;=2254107(0.67+X) m’
L=08m ,E,=70410°Pa

8Ly =I5 (-Rp ) /[2.25 x 10(0.67 + X) x 70 x 10° Jdx = - 4.99 , 10° Ry

0.8<x5<2 {P5=-RBN LA;=2254107(0.67+X) m’
L=12m ,E,=200410°Pa

SLs = Jo?(- Ry ) /[ 2.25 x 103(0.67 + X) x 200 x 10° Jdx = - 1.325 10 ° Ry,

0<x5<1 Ps=-RyN ,Ag=60x 10" m’
L=1m ,E, =200 10° Pa

SLe=(-Ryx1)/(605x10*,200510°)=-833410""Ry

—> 8Ly=-1.61x10°R; m

Ry =295 KN

—> AL=7.754x10"-161x10%Rz=3 410"

TFy=0 — R, =-Ry=-295 KN

c b e b 9y 1b 9 ol Ol > Osgr bl HS5Lin Ry > (e waoMle T aeis _

1Y ashio

1Y ashio

1 ¥ ashio

10 ashio

1§ ashio
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odlo Aix ;1 JSinio gblin Hd (winos ini

-34S Al p1SLs o, b ghisio alaii g oalb 9 ooVl 3 9 Ol @ Jb Jlail e 5> b GuisS 9 iuii - ¥
(. cowl yioulio @ glhio Sla olasl )
100 E,=50GPa , E,=200GPa , E;=100GPa

b=100 Guis plSbs GuisS phSL> Joai 5l 8 s oS>

i

. Jlo J>

D eSS (s Usleo 35l eSS acuusowVl Jgaw aS 36>q0 (i aw 5l s U |, glasoe |l -
n,=200/50=4 , n,=100/50=2 na=4x25=100mm , nc=2x50=100 mm , b=100mm

M e = - PL = - 200 KN.m

_ T sawpil Ulow 9 (s U =0 WS -
y=S[(Ary:)/ A ]=[(20x107 x 110x107), ( 80x10™ x 60x107) , ( 20x10™* x 10x10™*)] / [( 20+80+20) x 10™*] = 60 mm

C=60x10" — 6., =MC/I=(-200x10> x 60x10™) / (1440x10™*) = - 833.33 Mpa
I=bh’/12=(100x107)(120x10°)* /12 — I =1440x10® m"
1)) &b pau> Usleo glasio 53 Gui)S 9 i (o (el

v, = 60x10° m — 6, =(-My, ) /1=-[(- 200x10°)(60x107)] / (1440x10"*) — &, =833.33 Mpa
— ¢, =0,/E,=833.33x10°/ 50x10° = 1.67x10™

Y2 =-60x10° m — 6, =(- My, ) /1 =[(200x10%)(- 60x107)] / (1440x10™) — o, =- 833.33 Mpa
— &, =0,/ E, =-833.33x10°/ 50x10° = - 1.67x10~

(1) &b > Usleo @ oo 5l S s 5y GiisS 9 G o (w0

y3 = 60x10”° m — 63 = (- My; ) /1 =[( 200x10%)(60x107)] / (1440x10™*) — o5 = 833.33 Mpa
o — g,=0;/E, =833.33x10°/ 50x10° = 1.67x10
vy =40x10”> m — 6, = (- My, ) /1 =[( 200x10%)(40x107)] / (1440x10"*) — o, =555.56 Mpa
e St b —g,=0,/E, =555.56x10°/ 50x10° = 1.11x10
ys =40x10” m — 65=[(- Mys ) /1] . n, = [[( 200x10°)(40x107)] / (1440x10™)] x 4 — 65=2.22 Gpa
o na s ool — g5=05/E,=2.22x10"/200x10° = 1.11x10~
Y6 =-40x10” m — 66 =[(- My ) /1] . n, = [[( 200x10*)(-40x10~)] / (1440x10™)] x 4 — c5=-2.22 Gpa
s S o & — 6= 0¢/ By =-2.22x10"/ 200x10° = - 1.11x10”
y7=-40x10” m — 6, =[(- My, ) /1] . n, = [( 200x10*)(-40x107)] / (1440x10™)] X2 — 6;=-1.11 Gpa
vt it —&;=0;/E;=- 1.11x10°/ 100x10° = - 1.11x10
yg = - 60x10° m — 63 =[(- Myg ) /1] . n, = [[( 200x10*)(-60x10~)] / (1440x10™)] X 2 — oz =- 1.67 Gpa
o — gg=0g/E;=- 1.67x10° / 100x10° = - 1.67x10
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hio > RVRETY

. ghio lpwul g 1aul s 5 0ls @ JU Jlasl Jxo 5 iy Ui o owugllae - 0

RA =RB = 1.5 KN

100 mm
0
20 145 s
G PR S PSP N I - S
80
-
20 03 608

.p,,.aS@owlzol)Ixs y|.\.u|_

y =[(20x10™ x 0.11 )+(16x10™* x 0.06 )+( 12x10™ x 0.01 )] / 48x10™* = 68.33 mm

Ix = le + Ixz + lxg = 863X10>8 m4

y=41.14 mm , t=20 mm
Q=A.y=(100x10°)(20x10° )( 41.7x107 ) = 83.4x10° m’

—T=(V.Q)/(1.t)=(1.5x10° x 83.4x10° ) / ( 863x10™ x 20x10™* ) = 725 kpa

y=5833 mm , t=20 mm
Q=A.y=(60x10>)(20x10° )( 58.33x10” ) = 70x10° m’

—T=(V.Q)/(I.t)=(1.5x10°x70x10°) / (863x10™ x 20x10™ ) = 608 kpa

1.5KN

15KN

Ndm 09om

1SKN

04m

NN

NN

0.6 KN.m

:p,gSQ\nQ\_uJ))g |)Q\Jl.99.9 Jlail JI> -

a

%

Z|

7

a

L1

NA-—=-

:NSLMM))J |)stl.a.xdl..aa| J .
. 1

¥

NA -~

A d

b

2wl JEwl oliS VYO S5l g O 5o (g Ui aS oS o3lastal (sdlasl 5 b 2 ass

S 0 sy 9l Jlail il Uil 2l 9 (B899 Jlail 51 VL Gglawugl ey 1 ooy s OgSI -

Toa=(V.Q)/(I.t)=(1.5x10° x 83.4x10° ) / ( 863x10™ x 100x10™* ) = 145 kpa

Top =(V.Q)/(1.t)=(1.5x10"x 70x10° ) / ( 863x10™® x 60x10™ ) = 203 kpa

:qu'b)gL;\oLs\ib)UJ.zo))M)guuﬁM))gcudb_

Q=A.y=[(100x107 )(20x10? )(41.7x10™ )] + [( 20x10™ )( 31.7x107 )( 31.7x10°/2 )] = 93.4x10° m’

T=(V.Q)/(1.t)=(1.5x10°x93.4x10) / ( 863x10™ x 20x107 ) = 812 kpa

e ]
y
NA ===
L1

23905 i b glaso (s giwis ol,Shs B9 (aillao Ulgi s weiS]

sma519@yahoo.com
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o— 80mm —e

.—+ 120mm — ¢

gblio > Yy 5S)0 s

ek i obSLS ooy 9 Uiyt 5530 el Lslhao ¢ ol po9r80 Jilio glaso - £
3900 cswo Jlow) Ly 55,0 v V=800N aSJl> >

t o J>

y=h/2=60x10" m oS swomsih I gy lawl_

1, =% (L +Ad®)=[(1/12)(3x 107 )(120 x 10°)*] + 2[(1/12)(0.08)(4 x 10”*)* + (80 x 10”*)(4 X 10

—1,=274x10* m*
cul o Ol 4 542U siowdio 95 U Sy puilei ko gl 5> aS seubs asgi _

(60 x 107 )]

Q=(4x10"S)60x10%) ->Q=24x10"S m’ .
]
q=(Vx24x10*8)/(274x10®) —q=(87.6V)S Nm [ N\X
T;
Y I R NA _

F=]%(87.6V)Sds=(87.6V)(32x10°) —»F=028V N —

FH=V.e

—e=(F.H)/V=028V (120X 10°)/V — €=33.6 mm x5

q=VQ/I=(800x2.4x10*8)/274x10®° —q=70.07S KN/m

T=q/t=(70.07x103S)/4x10-3 —>T=1752S Mpa — <[s=o —1=0

Q=(Ay1TA,)

Q=[(19.2x10"%) + (3x10™ S)(60x10~ - S/2)] = [(19.2x10°®) + (180x10°°S) - (1.5x10” S?)]
q=VQ/I1=292x10°[(19.2x10°%) + (1.8x10™*S) - (1.5x10” %]

T=q/t=97.33x10° [(19.2x10°®) + (1.8x10™*S) - (1.5x10” $?)]

S=80 —1t=1.4 Mpa

. Ay, = (80x10™ X 4x107)( 60x107
11 = (80x X 4x )(60x ) SI§T
y

S=0mm —1=1.87 Mpa
S=60mm — 1= 24 Mpa

: (&laso Sy 1 Lo 81395) Csniny paid 15U o, UeiSl g _

Do oo Jloel 5 iz Uit 390 Dlo (w5 Ol @ Wio ) Gy 5550 5l @01 @ 95w ST aS ol S5 @y o3V

a=0.28m

b=0.003m (uS (s i piodo [ combb 9 cowl Jb caolies 5l i8S Ug> « puds (s L3 | Uls cuolies)

¢, =0333 v
T=800X(33.6x107)=26.88 N.m G e -
—_————m —— =
T e (i ) =T/ cp.a.b” = 26.88 / 0.84x10™ =32 Mpa ?ém—
—

> T =24 +32=34.4 Mpa  (suine)
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: bo,ao ghiso aLigS caiud @ 03,ly Liwid waowl wellao - V

N 77777777777 0

/ Al 4cm B' :; y Y

Y Y

7 7 <

;: = . 2 \4/\ ML/
C 7 7P PPFFFFZZAD o P —_

- Mx P
e 30cm — o — x
. >< L

A, =(30Xx10%)(40x107)=0.12 m’ A A A= 260X 107 1
Ay =(26Xx107)(36X107)=0.094 m’ b
M,=(50x10°)(5x10%)=2.5 KN.m’ o1 iS5 Slpila cap> @y azgi b P=50X10° N (i€ 55,
M,=(50x10°)(4x107)=2 KN.m’ "I M,=-25 KNm e glas
M;=2 KN.m e glae

I,=(1/12)(30x107)(40x 107y’ =16 x 10" m*

—>1,=6x10" m*
I,=(1/12)(26x107)(36x 107’ =10x 10" m*

I,,=(1/12)(30x102)’(40x102)=9x 10" m*
yl ( X 2)3( 2) n; \ —>Iy=3.73X10'4 m4
I, =(1/12)(30x 107 )’(40x107)=527x 10" m

G6o=P/A=(50x10")/(269%10*)=1.92 Mpa

6,=(-M,y/I,)=-(-2.5x10y)/(6x10*)=4.17y Mpa
G, =(-M,x/1,)=-(2x10°x)/(3.73x10*)=-5.36 x Mpa

—06=192+417y-536x Mpa

A:(x=15x107 , y=20x10?) —0,=192+0.83-0.8=1.95 Mpa
B:(x=-15x107 , y=20x10") —op=192+0.83+0.8=3.55 Mpa
C:(x=15x107 , y=-20x107) —0c=192-0.83-0.8=0.29 Mpa
D:(x=-15x10" , y=-20x10") —o,=1.92-0.83+0.8=1.89 Mpa
A (x=13x107 |, y=18x107) —o0,=192+0.75-0.7=1.97 Mpa
B':(x=-13x107 , y=18x10") —0y=192+0.75+0.7=3.37 Mpa
C':(x=13x107 , y=-18x10") —>06o=192-0.75-0.7=0.47 Mpa

D':(x=-13x107 , y=-18x10") —>o0,=192-0.75+0.7=1.87 Mpa
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290 o> U uladl ey Slpwinii

+ )90 6.)|>l-.‘>)§'.‘i-cL““J US>, A=) 10))wm)gﬂ’.b)lz‘s(cmaXDmin)l(Tmax):‘;“-“Jl US'LhD-A

,* Gae=(0,+6,)/2=(-50+10)/2=-20 Mpa . Jbo J>
rmax
30 R%=40>+30"=50 Mpa
R - x=(-50 , 40)
Gmax=(cave+R) :30 Mpa

‘ Gmin:(cavc'R):'70 Mpa
10 B A .
Tmax = R=150 Mpa
20p=tan” (40/30)=126.9"
y=(10, -40)

. 391 Wdlg> ulu 95 590 0415 Sg, 55« Uladl Uligs a=,5 10 aS puils sw 1 ax>gi

Oy -
- O min
O max

Tey =R Sin (26p - 30 ) =50 X Sin 96.9 =49.64 Mpa
6,=(R.C0s96.9)-20=-6-20=-26 Mpa
tan 96.9=[21,,/(0y-06y)] —-26-0,=99.28/-826 —c,=-14 Mpa

a4 hsd g 3l Jasl wS > lpsled]l aSiul puogi « puds s Ulin Uledl Sg, walio Slpdls s 1) lpass JIs
D S (s puwyi Ui ol J=eo 5l alold U | Lol allue Lips S Lbls

T

max

\ \\,/ G ave
y />\ //\\ G

ave

JL x ©s=7155 Y

o

/913 =63.45" / ‘/\
e

B

b en

‘_|

O A= O max
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D ,ui yd ol Juol> UlSo juasi

o—7m VLYW N VE S RV WE S RUAW RV Y
on
2
A \1\1\1\3 Ry=7.67ton , Rz=6.33ton d
&
m 2m

T, 2 t ! 2/4=q/(4-x)—q=2-05x |

F— o=-q=0.5x-2 « 4-x

2 (. cewls pudles> alsleo 95 plaS ;o sy Jbo ol )5 )

7.67 @ 20m
v %4-57 1\) V1=dex=I[(1/2)X-2] dx=(1/4)x* - 2x + C

Ifx=0—V,=C=7.67 — VI =(1/4)x*-2x +7.67

6.33 . v
w A
szm 10 ton
@ Vo=l wdx-10=][(1/2)x - 2] dx - 10
y l M 2
2<x<4 V= (1/4) - 2x+C, - 10
X —o
767 v If x=4— V2=-633

—-6.33=(1/4)(4)2-2(4)+Cl1-10 > C1 =7.67 — V2 =(1/4)x2 - 2x - 2.33

@

V(z) =4.67 tom V(4) =4.67 tom

V(O) =7.67 ton V(z) =7.67 ton

@Ml=IV1dx=(1/12)x3-X2+7.67x+C2 I x=0-5M=0-C=0 —M,=(/12)x-x>+7.67x

®M2=IV2dx=(l/12)x3-x2-2.33x+C3 I x=4>M,=0—>C3=20 —M,=(1/12)x"-x>-2.33x +20

@ EIO, = | M, dx =(1/48) x* - (1/3)x" + (7.67/2)x* + C,
Ely, =(1/240) x° - (1/12)x* + (7.67/6)x> + C4x +C5 ,If x=0—>y,=0 —C5=0
@Elez =(1/48) x* - (1/3)x - (2.33/2)x” + 20x Cg
Ely, =(1/240) x° - (1/12)x* - (2.33/6)x’ + 10x” Cex + C;
tpusl o cow b oVgpzo oS30 bl b wgiST
@ Ifx=4 —y,=0 —(1/240)(4) - (1/12)(4)* - (2.33/6)(4)’ - 10(4)* + C¢(4) + C; =0 — 4Cq+C;+118.08 =0
If x=2 — 0,=0, — (1/48)(2)" - (1/3)(2)’ - (7.67/2)(2)* + C, = (1/48)(2)* - (1/3)(2)’ - (2.33/2)(2)* +20(2) + C¢ — C,=20+C
If x=2 — y,=ys — (1/240)(2)° - (1/12)(2)" - (7.67/6)(2) + C4(2) = (1/240)(2)’ - (1/12)(2)* - (2.33/6)(2)* + 10(2)* + C(2) + C
— C;=20+Cq

2(20 + Cg) - 2C¢ - C, = 26.67 — C, = 13.33

4Cs+13.33+118.08=0 — Cq=-32.85
C4=20-32.85=-12.85

. ol mlp Cowy Uas - U_g.oj U9 )'| aluwo L',,g| PA) p.o;_)SLo o2

12 sma519@yahoo.com



www.urmiacivil.mihanblog.com

/\JZtlm
IHERRRRRENN Ry=6ton , o©=-q=-2
* 3m °
| V=lodx+C=-2x+C ,Ifx=0-V=6-C=6
S V=-2x+6 4 YO
W Yo
2
M=](-2x+6)dx+C,=-x*+6x+C, ,If x=3 >M=0—C,=-
6
Mg =-9
—>M(X)=-x2+6x-9 ©
A% M(}):O
EIO=|Mdx+Cy=-(13)x’+3x°-9x+C, ,Ifx=0—-0=0—C,=0
M 7 — EI0 =-(1/3) x> + 3x* - 9x
(390 31> Sl o)k s Slpwl 5> poysSlo )
Omx=03=(-9+27-27)/El — 0O ,=(-9/EIl)
9 4,3 2
Ely=-(1/12) x" +x - 4.5x" + C; (i x=0 »y=0 —-C;=0
y — Ely =- (1/12) x* + x> - 4.5x
é (590 O3l> Sl o)l i Slpislys 55 posSlosus)
- = Vma =Y = (-6.75+27-40.5)/EI — Vo = (-20.25/EI)
D wl wellao oanw oy wleMbl @) asgi L - 1)
T(T) iz LS (@I
¢ 2l Il Ko Ve s (sl caoantd s @S s> 53 P sl o5luil (o
sioaiilw 10+ e Job « yiogdao Yo el>gS a8 g £ S5 ,h
[ O (@=2", G=80GP)
t Jle J>
| szwdsoy > @=TL/G) | —T=(Glp)/L : Gl Caoand
L s — QP =2x21/360=349x10" Rad
J=m2 (G- CY=3.142 [30x107)* - (20x107)*] = 102.1x10® m*
T = [(80x10%) (102.1x10™) (34.9x107°) ]/ 1.5=1.9 KN.m
Tmin:70]\/“)*>(|):? s Tmin:G~Ymin *’Ymin:Tmin/G:70X106/80)(109 UM
— Y min = 8.75x10™* Rad — @=(L.Ymn)/C=15x8.75x10*/20x10° = 6.56x10> Rad = 3.76
.ol
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