Engineering Tripos Part 1A 2008/09, Paper 2 Structures and Materials

SECTION A — STRUCTURES
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Answers

Hy=80kN —, Vy=400kN T, Hz= 116 kN «
FOS =2.44

Tup=—W,Tsc==W,Tep=~W, Tac = N2 W, Typ=0

Sen = (1+ 242 YWL/EA —>

M, =x*12 - 3x
v =—=21.3/EI (where v is +ve upwards)

Per vx=36250 kN, P, ., = 31990 kN
P,=31200 kN

(i Ohardwood = 8.91 MPa
(") Osaftwood — 5.94 MPa
1.43 MPa
5.4 kN (stress in the softwood controls)

Tmax

Pmax

!

Vey =5/4AW 7T, T=W/2
85 =— WL /I2EI+ 33 WLREA, 4
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SECTION B — MATERIALS
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Answers

0.0156 mm
I1I=A, II=B, I=C
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Lg 1. +1p teEg +1.E. +1,E,
ET = ’ EL =
tg[Eg+t.|Ec+1ty/E, Ly 1o+,

12. Aluminium, stiffness limited with a mass of 6.5 g

Michael Sutcliffe, June 2009





