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Overhanging beam
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Positive external distributed load
V

e

Positive internal shear
M M
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Positive internal moment

Beam sign convention
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(a) zMA =0,-5(2)+Cy(4)=0
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Ail = EIU ™ ZFYZO,V:Z.SKN (1)

2.5 KN

ZM=O,M=2.5.(x)KN.m (2)
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N Y FY=0, 25KN—5KN-V =0  (3)
2Zm=x=4m
(c) V=-2.5KN

ZM= 0,M+5KN(X — 2m) — 2.5KN(X) = 0

M=(10 - 2.5x) KN.m  (4)
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From the load diagram: L1 355 csloum-1

LM, =0
SRy, +1(30) = 3(50)
R, =24kN
AB ¢ 32|
AL — O KN Segment AB:
5R3ﬂ= 2(50) + 6(30) ﬁl Vg =—30kN
Ry = 56 kN — M,z =-30xkN -m

—

X
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BC ¢ 32]] T Segment (D: D & 5=
AW, Segment BC: - wk“lc VCD = —30 1 56—50
170 7 V=30t i A
—PA—— V- =26kN MCD _ -30I+56(I-1)—50(I—4)
—ﬁ - My = -30x+ 56(x-1) L"‘: - ! Mep = =30+ 36x-36-50hc + 200

Ro=soln My = 26r-56kN - m My = et RN m
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To draw the Shear Diagram:

1. In segment AB, the shear is
uniformly distributed over the
segment at a magnitude of —30 kN.

2. In segment BC, the shear is
uniformly distributed at a
magnitude of 26 kN.

3. In segment CD, the shear is
uniformly distributed at a
magnitude of —24 kN.

To draw the Moment Diagram:

1. The equation MAB = —30x is linear,
atx=0, Mag=0andatx=1m,
MARB = —30 kN'm.

2. Mpc = 26x — 56 1s also linear. At x

Load
Diagram

Shear
Diagram

30 kN S0 kN
l B lC D
A[ T\
le - 3m 64 2m
Rs = 56 kN Rs = 24 kN

-30 kN-m
=l m, MBc = —30 kN'm; at x =4 m, Mpc = 48 kN'm. When Mpc = 0, x = 2.154 m, thus the
moment 1s zero at 1.154 m from B.
3. Mcp = —-24x + 144 is again linear. At x =4 m, Mcp = 48 kN'm; at x = 6 m, Mcp = 0.
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M, =0
12R, + 4800 = 3(2000)
R, =1001b

EMD =10
12R , = 9(2000) + 4800
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Seoment BC:
A Segment AB: e %lm'b Ve = 19002000
X = b A Ve =—1001b
VA.H ].9'[]'[." l g BC
Ra=1900b M ,, = 1900x1b - ft ilel; T My = 1900x-2000(x—3)

M = 1900x—2000x + 6000
My = —100x + 60001b - fr

Segment CID:

L Vep = 1900-2000
EL Y — J My = 1900x—2000(x—3)—4800
e My = 1900x—2000x + 6000—4800
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Sjiadl 2000 Ib M = 4800 Ib-ft
B C
" - D Load
To draw the Shear t 3 ft ,L 6 ft 3ft f Diagram
Diagram: Ry = 1900 Ib Ro = 100 Ib

« 1900 Ib

L R b ]

1. At segment AB, the shear 1s
uniformly distributed at 1900 Ib.

2. A shear of ~100 Ib is uniformly ——
distributed over segments BC and !
CD. i E -100 b ! ;
To draw the Moment i
Diagram: Moment
Diagram

1. Mag = 1900x 1s linear; at x = (),
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Map=0;atx=3fi, Map=5700 b,

1. For segment BC, Mpc =-100x + 6000 15 Imear; at x= 3 f, Mpc = 5700 Ioft; at x =9 ft, Mpc =
5100 bt.

3. Mcp=-100x + 1200 1s agam Imear; at x =9 ft, Mcp = 300 Ioft; at x = 12 ff, Mcp = 0.
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