American University of Beirut

Civil Engineering Dept. Faculty of Eng. & Arch.
Structures Il — CIVE410 - Homework [5] Spring 2011
Problem 1]

The structure shown in the accompanying fignre consists of a beam AB connected to the axial
members BC, CD, and CE. The composite system is loaded by 10 kips at joint C as shown.
Using the Flexibility Method of Analysis, determine the support reactions at 4 and the axial
forces in members BC, CD, and CE.

Consider only the effect of bending in AB (neglect axial and shear deformation), and consider
the effect of axial force only in BC, CD, and CE (neglect flexural deformation).

Beam AB:
'/ I= 6000 in*, E= 10,000 ksi
-—lr SR s |
Wire Rope BC:
A= 1.0 in?, E= 20,000 ksi
101
Steel Rod CD:
! A=2.0 in”, E= 30,000 ksi
'y -
101t

Steel Rod CE:

A= 3.0 in’, B= 30,000 ksi

A

Problem [2]

The frame ADCEB shown in the accompanying figure is fixed at A and hinged at B. The
frame is strengthened by a tie ED as shown. Assemble the flexibility matrix required for
analysis of the ﬁame Neglect axial deformation in all members except member DE, and
Use ET= 8000 t.m” and EA= 20,000 tons for member DE.

Use Xg, Yg and Tor (the force in the Tie DE) as redundants.




Problem |3}

A plane view of a grid of floor beams, resting on pillars at A, B, C, D, E, and F is shown in
the accompanying Figure [a]. Assuming the beam to have identical flexural rigidity, EI, and
zero torsional rigidity:

[1] Using the Flexibility Method of analysis, analyze the grid system, given that the segment
GH is subjected to a uniformly distributed gravity load of 20 kN/m (Figure [b]). Then, draw
the shearing Force and bending moment diagrams of beams CD and AB.

[2] Using the Flexibility Method of amalysis, analyze the grid system, given that joint G is
subjected to a concenirated gravity load of 100 kN (Figure [c]). Then, draw the shearing Force
and bending moment diagrams of beams CD and AB.
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