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CHAPTER 6: CABLES




P6.1. Determine the reactions at the supports, the mag-
nitude of the cable sag at joints B and E, the magnitude
of the tension force in each segment of the cable, and
the total length of the cable in Figure P6.1.
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P6.2. The cable in Figure P6.2 supports four simply
supported girders uniformly loaded with 4 kips/ft. (a)
Determine the minimum required area of the main cable
ABCDE if the allowable stress is 60 kips/in®. (b) Deter-
mine the cable sag at point B.
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P6.3. Determine the reactions at supports A and D, the
maximum tension in the cable, and the magnitude of the
cable sag at point C in Figure P6.3.
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P6.4. (a) Determine the reactions at supports A and E
and the maximum tension in the cable in Figure P6.4.
(b) Establish the cable sag at points C and D.
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P6.5. Compute the support reactions and the maximum
tension in the main cable in Figure P6.5. The hangers
can be assumed to provide a simple support for the sus-
pended beams.
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P6.6. What value of 8 is associated with the minimum
volume of cable material required to support the 100-kip
load in Figure P6.6? The allowable stress in the cable 1s
150 kips/in?.
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P6.7. The cables in Figure P6.7 have been dimensioned
so that a 3-kip tension force develops in each vertical
strand when the main cables are tensioned. What value
of jacking force 7 must be applied at supports B and C
to tension the system?
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P6.8. Compute the support reactions and the maximum
tension in the cable in Figure P6.8.
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P6.9. Compute the support reactions and the maximum
tension in the cable in Figure P6.9.
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P6.10. A cable ABCD is pulled at end E by a force P
(Figure P6.10). The cable is supported at point D by a
rigid member DF. Compute the force P that produces a
sag of 2 m at points B and C. The horizontal reaction at
support F is zero. Compute the vertical reaction at F.
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P6.11. Compute the support reactions and the maxi-
mum tension in the cable in Figure P6.11. The sag at
midspan is 12 ft. Each hanger can be assumed to provide

a simple support for the suspended beam. Determine the
sag at points Band D.
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P6.12. Determine the location of the 40-kN load such
that sags at points B and C are 3 m and 2 m, respec-
tively. Determine the maximum tension in the cable and
the reactions at supports A and D.
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Practical Application

P6.13. The cable-supported roof for a summer theater,
shown in Figure P6.13, is composed of 24 equally
spaced cables that span from a tension ring at the center
to a compression ring on the perimeter. The tension ring
lies 12 ft below the compression ring. The roof weighs
25 1b/ft* based on the horizontal projection of the roof
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area. If the sag at midspan of each cable is 4 ft, deter-
mine the tensile force each cable applies to the com-
pression ring. What is the required area of each cable
if the allowable stress is 110 kips/in®? Determine the
weight of the tension ring required to balance the verti-
cal components of the cable forces.
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P6.14. Computer study of a cable-stayed bridge. The deck and tower making up the two-span, cable-
stayed bridge in Figure P6. 14 are constructed of reinforced concrete The cross-section of the bridge is
constant with an area of 15 ft* and a moment of inertia of 19 ft*. The dead weight of the girders is 4
kips/ft. In addition the girders are to be designed to support a live load of 0.6 kips/ft that is to be
positioned to maximize the design forces in 1ndmdual members. The vertical cable tower located at
the center support, has a Cross- sectional area of 24 ft* and a moment of inertia of 128 ft*. Four cables,
each with an area of 13 in” and an effective modulus of elasticity of 26,000 kips/in®, are used to
support the deck at the third points of each120 ft span. The modulus of elasticity of the concrete
is5,000 kips/in®. The cable reaction may be assumed to be applied to the underside of the roadway.
Members have been detailed such that the support at D acts as a simple support for both the tower and
the roadway girders.

(a) Analyze the structure for full live and dead loads on both spans, that is, establish the shear,
moment, and axial load diagrams for the girders, the forces in the cables, and the maximum deflection
of the girders.

(b) With the dead load on both spans and the live load on the left span ABCD, determine the shear,
moment, and axial load diagrams for both spans, the axial force in the cables, and the shear, moment,

and axial load in the vertical cable tower. Also determine the lateral deflection of the cable tower.
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Po6.14(a) Continued
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