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2. (25%) An arch support shown in following figure consists of two quarter circle members. Determine the
axial force P, shear force V, and bending moment M in member AB as a function of the angle & and the

radius r.
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(25%) A force plate as shown is a device to measure the center of pressure (CP), which has four tri-axial
load cells (1, 2, 3, and 4) at 4 corners. The point of application of the ground reaction force on the plate
is the center of pressure. All the forces acting on the plate can be summed to yield a single ground
reaction force vector (F=F,i+F,j-F:k) and a free torque vector (T:=T:k). The coordinate is as shown and the
origin O is at the center of plate. The readings of four load cells are Fi=Fui+Fyij+Fuk, Fa=Fai+Fyaj+Fak,
F3=Fyait+Fyaj+Fask, and Fa=Fui+Fyej+Fuk. (a) Write the equilibrium equations at the origin O. (b) Compute
the location of the center of pressure (ax, ay) and the free torque T.. (c) If the load cell 1 cannot read its
signal, can we still determine the location of CP. If yes, give your answer.

(25%) A countershaft has a helical gear (B), 2 bevel gear (D), and two supporting bearings (A and C) as
shown. Loads acting on the bevel gear are known. Forces acting on helical gear are also shown in the
figure and Fy is unknown. Shaft dimensions are known in mm. Only the bearing A takes thrust (axial force,
x direction). (a) Draw the free body diagram for the shaft. (b) Compute Fy at helical gear B and the
reaction forces zt bearing A and C. (c) Draw shear load and bending moment diagrams for the shaft in
the xy and xz planes. Also, draw diagrams shown the axial force and torgue along the shaft.

18] Forces act al 375-mm dis, 12y




