ENGINEERING TRIPOS PART IB

PAPER 2: STRUCTURES
SECTION A

1 (a) One redundancy

®) ovH
i
’c=i V+~H where = V2
2l v_am 24+2
(c)
| s _V2VL o VHL
T TAE Y PT T AE
2 (b)
_ 2,3 T
o= i where [ = =b°t, T ETen

at first yield

024+ 47* =Y? (Tresca), o>+37°=Y? (von-Mises)

3 (a.ii) Vertical reaction is 4EIaT/7TR%
(b) Maximum bending rmoment is EIaTy/R
SECTION B
4 (ai) F=6M,/L
(a.i) F=4M,/L
(bi) F=6M,/L
(bii) F=4M,/L

(¢) F =6M,/L (in other spans, F is larger)



5 (a.i) H=8\M,/L
(ai) V= (3+A)M,/L
(adii) H = (24 4\)M,/L (for hinges at corners and supports)

(aiv) H/2+4V = (3+ A\M,/L (for hinges on supports, right-side corner and
mid-span beam) OR H + V = 3(1 + A\)M,,/L (where right-side corner hinge moves

to left-hand corner)

(b) H/2+V = (3+ A\)M,/L (for hinges on bottom support, mid-span beam
and mid-height right-side column) OR H +V = (4 + 2A\)M,,/L (for hinges on both
supports and 1/3 along span of beam)

6 (a) p=(2m/L?)/(1-p)*
(b) p=(2m/L*)/|28 -1

(c) p=(2m/L*)/|2/3 - B
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