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j0.2. Bourdary Conditions
(a) ot z=0, 5]0Pe @=o . symmetry,
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Vy(z) = - £ €7 coopz

4¢-2)= 4] | p(-2)=—-B(@), Mx(-2)= MH(Z
Vy(-2)=~ Vy(2)
A. Hethed ol Superposition
Let /Agz = & (i + co0 Bz)
Bgz = E—/z;ajnﬂz
Cpz = e—’%(mﬁz ~ dun(32)
Pl)ﬂ: = e‘;@z co08Z
[ 2 3
S N I

WA YA /¢C7 2 774

b

< A
3(2) =
superposi‘tian
e Point A
( 4, = :—g [PlA‘B(Z'A-\-a) tRAgzqp) Ps/\p»(;w()]

G, = -%'Z[_Pg Bg(zy+a) * ng(a.n,) + B B/j (2»-!-0:‘
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« Point B 1 Zgtc <o. use |[zgtcl M1
( Ys = ‘fa L P Astzsta) + PAgizpm) P Astzerc! |

O =~ [ PByizpier + PoBscastiX OPs Batased |

1
L, VO L ot symmetric.
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2. Egually Sppced Discrete Elastic Support
1
1 \Lr—r }
%K %K fi %\c S %\é %K
- Reoction e fram sprirg )
R= K&

- Appreximate. the discrete raaction farce k4 o distributed
load by modulia T foundprtion
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Exgmplafo. ). Troun (heel on Rail

£° N —— E=20cGF

‘/ /12t 270710
K = 14 /mm*

(@) P=lTokM. 3= 4\/4%;( = 33x16°% mm
Max deflection o z=0 Aga=Cpa=| , Bez=Dr=0.
Irax = =5.039 mm
Mmay = = 5121 kNm
Omo = = 1318 MR,
(b) \Lﬂ fz jj ? Z, = (AXI0° mm
: T2 Z 2 =34%10° mm
e & " Z

PZE = 1.4l , [FZ = 2822
Aﬁz; =0.2797 , sz,::-»c:.zo;g
Apza = —0.0311, Cgz,=—0.0152
(H(Zco) =f{iﬂ(AﬁZcJ“‘ A/?z-.l "'ABZ:) = 6.25§ mm
M(Z=o)=£g(Cﬁao+(;ez| -tq;z.z) = 3l.ox kM'm
sane -PGP‘ Z=&7 ¢ Symmeh'g,
(3(2:2.) =£%(Aﬁzo+ 2Agm ) =7.858
Mz=2) :2% <C/Z-o +1Cﬂ‘) = 30.54 kNOWM

4

? 3 @M'l Toox = 36Gx10° mm



nkim
Rectangle

nkim
Rectangle

nkim
Rectangle


" Imox = Yeowtor = 1.8353 mm
Mmoy = Mend = 37.02- kN'm
Omont = fi’—%f = 99.4 ME

E)(a/nfﬁ 0.3. Beam with a C’ouple

s
ET P\Tl\"‘l.
S c z
////////////r
&
Y(z) = 220
Ma(2) = 220
Let (P]=IR]=P.

. _ —(P&)A Aﬁ(zﬁ) —A;z
g=)= 2 R [ N ]

Let &0, P& — Mo

Yz) = — lrm{ﬂp%)&f- [A@gs)_g‘“&_:” _ __/;bf A;jé_z

>0
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l6.3. Bewm with Distributed Lead

1. Uni-%rmlé Distributed Leoad
L l—,.
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. InBpitesimal 2% , Areat 2P= WsZ aa o conconind Rirce

cpsint H |oats af 7 Prom &P, DePlection P H causod
oy P =oP=waZ |

A%H =

. Totak dePlection by superposition,

4
e

8H = ZA%H
-] ?Wfréﬁ % coo 52 +ainST) dz

(P25 &% (o032 + in )37
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3H =
Gy =
M =
Vy =
. Max. deflection occurs ot e center o L.
AU AT e o the center of- L7
. ﬁL/?ﬂ_ . Hyy\p\x at % 1Prum either end O'p L./.
5. Triamg wlar Load
=WAZE
wa
S Hr—rz S
3 b ‘
= _\PL:,: (a-2) aber length O
o w = _‘E’,: (atz) over length b

4
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§c\ue PY‘OHBMS [0.] jo.q j0,20

d in Example 10.3, derive formulas for
the slope 6 and the shear V, of the beam.

' 10.9. An infinitely long beam rests on an elastic foundation and

*is loaded by two equal forces P spaced at a distance L. The

beam has bending stiffness EI and the foundation has a spring
constant k.

19.20. For the beam on a iinea?l} elastic foundation shown in
Figure 10.1, replace the concentrated load P by a concentrated

(counterclockwise) moment M at poin{ 0. The beam has bend-
ing stiffness EI and the foundation has a spring constant k
(force/area). Derive analytical expressions for the deflected

shape y(z), rotation 6(z), internal moment M(z), and
shear V(z). Sketch each of the four expressions as is
Figure 10.1 (see Example 10.3).






