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Formulae for beam-columns
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Rotational stiffness and carry-over factor for a beam-column with far-end fixed: (Fig.a)

= EIK (KL cos KL —sin KL)
7 (KLsin KL+2cosKL—2)

o (sinKL - KL)
7 (KLcos KL —sinKL)

Fixed-end moment for a fixed end beam-column under an applied concentrated load: (Fig.b)

KL cos Kb +sin KL —sin Ka —sin Kb— Kbcos KL — Kb

M, =
= K(2—-2cos KL — KLsin KL) }

KL cos Ka+sin KL — Kacos KL —sin Kb —sin Ka — Ka

M, =-—
e =1 K(2-2cos KL - KLsin KL) }
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1. (25 AZUUM) IINIIZINT reaction components A1M5VTAT AT Fig.1(a) HIB Tnsaerd1e Fig.1(b)
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2. (25 points) Determine all end moments for the frame shown below by the moment distrbution method, and draw its

bending moment diagram.

36 kN 64 kN
. l B l c 5 E=2x10° kN/m”
L sEl 3E] gEB 3 ] .
re 1=24x10° m°
El 4m
S Suppot AVNgAFa 0.03 m
A q
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3. (25 points) Analyse for all end moments of the frame shown below using moment distribution method.
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4. (25 points) Find all end moments of the frame shown below using moment distribution method, and draw its bending

moment diagram. Hint: successive sway correction moment distribution may be employed.
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5. (25 points) If it may be assumed that the axial forces in the beam-columns BA and BC are of approximately equal in

magnitude, estimate the end moments for the frame shown below. All relevant formulas for beam-column are given in the

attached sheet.

1350 kN

=
D *B

£,
m El

10 kN
8 2
E =2x10 kN/m

-5 4
| = 4x10 m




