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3. An element in plane stress is subjected to stresses ox = 2900 kPa, oy = 9100 kPa,
5ok R K : L AR = et .12 . : : . .
2 ~ = L 28 gl %E—éf 4k ﬁ _—1— I ( RLR ) ;IF i 7 Fé‘ F‘l%(‘ %& xy = 3750 kPa (Fig.3). Using Mohr’s circle, determine (a) the principal stresses, and

(b) the maximum shear stresses and associated normal stresses. Show all results on

;fi'- P i B sketches of properly oriented elements. (20%)
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1. A punch for making holes in steel plates is shown in Fig.1la. Assume that a punch l o 1 o
having diameter d=20mm is used to punch a hole in an 8mm plate, as shown in the
cross-sectional view (Fig.1b). If a force P=110 kN is required to create the hole, what )
Is the average shear stress in the plate and the average compressive stress in the punch? Fig. 3
(20%)

4. A vertical wood post 2.5m high must support a lateral load P =12 kN at its upper end
(Fig.4). What is the minimum required diameter d; of the post if the allowable
bending stress in the wood is 15 MPa? (20%)
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2. A solid steel bar of circular cross section (Fig.2) has diameter d=40mm, 5. A small dam of height h = 2.0m is constructed of vertical wood beams AB of
length L=1.3m, and shear modulus of elasticity G=80 GPa. The bar is subjected to thickness t = 120mm, as shown in the. Fig.5. Corgder the peams to be s!mply
torques T acting at the ends. If the allowable shear stress is 42 MPa and the allowable supported at t_he top and bOtFom' Det?rmlne the maximum bend“;g Stress Gmax 1N the
angle of twist is 2.5 , what is the maximum permissible torque? (20%) beams, assuming that the weight density of water is y = 9.81 kN/m". (20%)
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