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								    				    For the built-up shape shown in Figure 5.6, determine (a) the elastic section modulus S and the yield moment My and (b) the plastic section modulus Z and the plastic moment Mp. Bending is about the x-axis, and the steel is A572 Grade 50.



101.



 102.



Compute the plastic moment, Mp, for a W 10 x 60 of A992 steel.



 103. The beam shown in Figure 5.11 is a W 16 x 31 of A992 steel. It supports a reinforced concrete floor slab that provides continuous lateral support of the compression flange. The service dead load is 450 lb/ft. This load is superimposed on the beam; it does not include the weight of the beam itself. The service live load is 550 lb/ft. Does this beam have adequate moment strength?



 104. Determine the flexural strength of a W 14 x 68 of A992 steel subject to a. Continuous lateral support. b. An unbraced length of 20 ft. with Cb = 1.0. c. An unbraced length of 30 ft. with Cb = 1.0.



 105. Determine Cb for a uniformly loaded, simply supported W shape with lateral support at its ends only.



 106. A simply supported beam with a span length of 45 feet is laterally supported at its ends and is subjected to the following service load s: Dead load = 400 lb/ft (including the weight of the beam) Live load = 1000 lb/ft If Fy = 50 ksi, is a W 14 x 90 adequate?



 107. Compute the dead load and live load deflections for the beam shown in Figure 5.23. If the maximum permissible live load deflection is L/360, is the beam satisfactory?



 108. Select a standard hot-rolled shape of A992 steel for the beam shown in Figure 5.24. The beam has continuous lateral support and must support a uniform service live load of 4.5 kips/ft. The maximum permissible live load deflection is L/240.



 109. Use A992 steel and select a rolled shape for the beam in Figure 5.29. The concentrated load is a service live load, and the uniform load is 30% dead load and 70% live load. Lateral bracing is provided at the ends and at a midspan. There is no restriction on deflection.



 110. Design a bearing place to distribute the reaction of a W 21 x 68 with a span length of 15 feet 10 inches center-to-center of supports. The total service load, including the beam weight, is 9 kips/ft, with equal parts dead and live load. The beam is to be supported on reinforced concrete walls with f’c = 3500 psi. For the beam, Fy = 50 ksi, and Fy = 36 ksi for the plate.



 111. A W10 x 49 is used as a column and is supported by a concrete pier as shown in Figure 5.44. The top surface of the pier is 18 inches by 18 inches. Design an A36 base plate for a column dead load of 98 kips and a live load of 145 kips. The concrete strength is f’c = 3000 psi.



 112. A W21 x 68 is used as a simply supported beam with a span length of 12 feet. Lateral support of the compression flange is provided only at the ends. Loads act through the shear center, producing moments about x and y axes. The service load moments about the x axis are M Dx = 48 ft-kips and M Lx = 144 ft-kips. Service load moments about the y axis are MDy = 6 ft-kips and M Ly = 18 ft-kips. If A992 steel is used, does this beam satisfy the provisions of the AISC Specification? Assume that all moments are uniform over the length of the beam.



 113. A roof system consists of trusses of the type shown in Figure 5.51 spaced 15 feet apart. Purlins are to be placed at the joints and at the midpoint of each top-chord member. Sag rods will be located at the center of each purlin. The total gravity load, including an estimated purlin weight, is 42 psf of roof surface, with a live-load-to-dead-load ratio of 1.0. Assuming that this is the critical loading condition, use A36 steel and select a channel shape for the purlins.



 114. A simply supported beam (Figure P5.5-3) is subjected to a uniform service dead load of 1.0 kips/ft (including the weight of the beam), a uniform service live load of 2.5 kips/ft, and a concentrated service dead load of 45 kips. The beam is 40 feet long, and the concentrated load is located 15 feet from the left end. The beam has continuous lateral support, and A572 Grade 50 steel is used. Is a W30 x 116 adequate? a. Use LRFD. b. Use ASD.



 115. The beam shown in Figure P5.5-5 is a two-span beam with a pin (hinge) in the center of the left span, making the beam statically determinate. There is continuous lateral support. The concentrated loads are service live loads. Determine whether a W12 x 79 of A992 steel is adequate. a. Use LRFD. b. Use ASD.



 116. The beam shown in Figure P5.5-13 is laterally braced only at the ends. The 40-kip load is a service live load. Use Ry= 50 ksi and determine whether a W12 x 50 is adequate. a. Use LRFD. b. Use ASD.



 117.



Determine whether a W30  x 99 of A992 steel is adequate for the beam shown in Figure P5.515. The uniform load does not include the weight of the beam. Lateral support is provided at A, B, and C. a. Use LRFD. b. Use ASD.



 118. The beam shown in Figure P5.8-3 is a W16 x 31 of A992 steel and has continuous lateral support. The two concentrated loads are service live loads. Neglect the weight of the beam and determine whether the beam is adequate. a. Use LRFD. b. Use ASD.



 119. The beam shown in Figure P5.10-5 has lateral support only at the ends. The uniform load is a superimposed dead load, and the concentrated load is a live load. Use  A992 steel and select a W shape. The live load deflection must not exceed L /360. a. Use LRFD. b. Use ASD.



 120. The member shown in Figure 6.10 is part of a braced frame. An analysis consistent with the effective length method was performed; therefore, the flexural rigidity, EI, was unreduced. If A572 Grade 50 steel is used, is this member adequate? Kx = Ky = 1.0.



 121. The horizontal beam-column shown in Figure 6.13 is subject to the service live loads shown. This member is laterally braced at its ends, and bending is about the x-axis. Check for compliance with the AISC Specification. Kx = Ky = 1.0.



 122. A W12 x 65 of A992 steel, 15 feet long, is to be investigated for use as a column in an unbraced frame. The axial load and end moments obtained from a first-order analysis of the gravity loads (dead load and live load) are shown in Figure 6.17a. The frame is symmetrical, and the gravity loads are symmetrically placed. Figure 6.l7b shows the wind load moments obtained from a first-order analysis. Both analyses were performed with reduced stiffnesses of all members. All bending moments are about the strong axis. Ifthe moment amplification method is used, then we can consider this to be the direct analysis method, and the effective length factor Kx can be taken as 1.0. Use Ky = 1.0. Determine whether this member is in compliance with the AISC Specification.



 123. Select a W shape of A992 steel for the beamcolumn of Figure 6.22. This member is part of a braced frame and is subjected to the service-load axial force and bending moments shown (the end shears are not shown). Bending is about the strong axis, and K:x: = K, = 1.0. Lateral support is provided only at the ends. Assume that B1 = 1.0.



 124. A W12 x 40 has a span length of 15 feet. Determine the value of bx for the following cases. a. Lb = 20 ft, Cb = 1.67 b. Lb = 20 ft, Cb = 1.14



 125. A structure composed of three rigid frames must be stabilized by diagonal bracing in one of the frames. The braced frame is shown in Figure 6.23. The loading is the same for all frames. Use A36 steel and determine the required cross-sectional area of the bracing. Use load and resistance factor design.



 126. Figure 6.25 shows a single-story, unbraced frame subjected to dead load, roof live load, and wind load. The service gravity loads are shown in Figure 6.25a, and the service wind load (including an uplift, or suction, on the roof) is shown in Figure 6.25b. Use  A992 steel and select a Wl2 shape for the columns (vertical members). Design for a drift index of %00 based on service wind load. Bending is about the strong axis, and each column is laterally braced at the top and bottom. Use LRFD.



 127. Check bolt spacing, edge distances, and bearing for the connection shown in Figure 7.10.
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