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Beams T |
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(@) Simply supported beam (b) Overhanging beam T W T -
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Indeterminate
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L= by | | 2 = | - |
(d) Continuous beam (e) Beam fixed at one end (f) Fixed beam
and simply supported

at the other end
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(a) Internal forces
(positive shear and positive bending moment)
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{ZFy =0 {RD =14kN

%
i D> M, =0 [Rg =40kN
2.5 m>=—3 m —<2 m—>|
zoka')M {ZFyzo —20kN -V, =0 V,=-20kN
v, >M,=0 (20kN)(0m)+M,=0 M, =0
D> F,=0 —-20kN-V,=0 V, =-20kN
{ZMZ:O (20kN)(2.5m)+M, =0 M,=-50kN-m

V3 =4+26KN Mg =-50kN-m
Vg =+26kKN M, =+28KN-m
_ Ve =—-14kN Mg =+28kN-m
Vg =—14kN Mg =0

46 kN ? Vs
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20 kN




= 26kN

. Mm:‘MB‘:‘L—)OkN'm
46 kN
2:5 m ->|<— 3m o2'm

L [—— , S =1bh? =1(0.080m)0.250m)’

—833.33x10 % m?3

<_2.5 m—>r<— 3 m —><—2 m-=>

Mg| _ 50x10°N-m
S  833.33x10 °m?

50N m o, =60.0x10° Pa
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an_an"sn WI0XH2rolled-steel beam
'-— . I (a) Shear and bending-moment diagrams
Sklp?y/ﬁu _ g s (b) Normal stress in sections just to the
A e right and left of point D.
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T 20kp-ft 3181ap - ZFV -0 M . =318kip.ft
ZMB ~0 R; =34Kips

From Ato C:
ZFy:O —-3x-V =0 V =-3xKkips

SMp=0 (x)ix)+M=0 M=-15Ckip-ft

FromCto D:
YFy=0 -24-V =0 V =-24kips

SMy=0 24(x-4)+M =0 M =(96-24x)Kkip -ft

From D to B:
V =-34kips M =(226-34x)kip - ft
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To the left of D :
~|M| 2016kip-in
" S 126in°

O

8| 11 ft 16 ft Om =16.0kslI

To the right of D :

. - M| 1776kip-in
O'm = = -
S 126in°

o =14.1ksi
— 168 kip - ft
— 318 kip - ft
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>Fy=0: V—(V+AV)-wAx=0
AV =—-WAX

av _
dx

SMc =0: (M+AM)-M -V Ax+wa%=o
2
AM =V Ax—Zw(Ax)

dM
‘ )M+AM azo

XD
Mp-Mc = [Vdx
Ax Xc
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20 kips 12 kips 1.5 kips/tt
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B >Mp=0
Ay 0 = D(24ft)—(20kips )(6t)— (12 kips )(14ft)— (12 kips }(28 ft)
6 ft 8 ft | 10 ft } 8 ft—= D = 26 kips
20 kips 12 kips 1.5 kips/ft 3 Fy =0
0 = Ay —20Kkips —12kips + 26 kips —12kips
| | A, =18kips
18 kips : 26 kips
20 kips i
DM d—V:—W dV =-w dx
v dx
18 kips
y (kip:) - zero slope between concentrated loads
7 Tews| | ww| - linear variation over uniform load segment
| (—16)
{ ‘
_2 i
(~140)
—14| |
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20 kips 12 kips 1.5 kips/ft
E
i 2Mp=0
Bkps | | 26 kips 0 = D(241t)~ (20kips (6 ft)— (12kips )14 ft) - (12 kips (28 t)
20 kips i D=26 klpS
i 2Ry =0
‘) 2 0 = Ay —20Kkips —12kips + 26 kips —12kips
\ :
18 kips Ay =18 klpS
V (kips)
V (kips)
+18
- (+108) t1a bk (+48) dV
. — =—W dV =—-w dx
—92 ' v x
(~140) dX
~14 -
M (kip - ft) 4108 dM
=2 =V dM =Vdx
1\ dx
Y
—48
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Vg = —5Wopa =—(area under load curve)

1
3 Woa - %woa

a
a X2 X2 X3
M Mg —Ma =[] —W| X—— [ |dX=|—Wp| ———

2

x MB Z—%Woa

2

L
MB —MC = J.(—%Woa)dXZ—lWOa(L—a)
a

—%woa(éL—a) MC =—%W0a(3L—a)=a%(L—%)
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60 kN SOKN >Mp =0=D(m)-(60kN)1.5m)—(50kN)4m)
D =58.0kN
’ > F, =0= A, +58.0kN —60kN —~50kN
A, =52.0kN
Shape S, mm>’
Vp = Ay =52.0kN
W410x38.8| 637 Vg —V, = —(area under load curve) = —60kN
W360x32.9 | 474 BTN
W310x 38.7 549 ) M|, = (area under shear curve, AtoE)
2, = 67.6kN
W250x44.8 | 535 Ml _67.6kN-m
W200x46.1 | 448 cal  10OMPa
| poerre = 422.5x10"° m® = 422.5x10° mm?
W 360x32.9
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