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' TABLE E-1

Properties of European Wide-Flange Beams

Mass  Area  Depth . Width

per of af of i :
Designation' . meter’  section  section - section Thickness Strong axis 1-1 Wenk axis'2-2
A ] e s,
cm? mm _ , cm? :
HE 320 A 976 124.4 310 300 9 15,5 | 22930 | 1479 % 1358 6985 | ~4B65.7 : 7.49
HE 260 B 93 118.4 260 260 10 175 14920 | 1148 1n.22 B136: 1 " 395 6.58
HE 240 B B3.2 106 240 . 240 10 17 11260 938.3 | 10.31 3923 326.9 6.08
HE 280 A 76.4 47.26 270 280 8 13 13670 | 1013 | 11.86 4763 3402 Fio
HE 2208, s 21.04 220 220 85+ |+ 16 809 735.0 9.43 2043 258.5 5,59
HE 260 A 68.2 86.82 250 260 75 12.5 10450 836.4 | 1097 3668 282.1 6.5
HE 240 A 60,3 76.84 230 240 15 12 7763 6751 | 10.0% 2769 2307 B
HE 180 B 51.2 65.25 180 160 8.5 14 383 47257 7.66 1363 1514 4,57
HE 160 B A28 54.25 160 160 8 13 2492 315 6.78 889.2 1 111.2 4.05
HE 140 B 33.7 42,96 140 140 7 12 1509 2156 5.93 549.7 78521 358 "
HE 1208 26.7 34.0 120 120 6.5 11 864.41 1441 5,04 317.6 5282 | 3.06
HE 140 A 247 3142 133 140 5.5 85 1033 155.4 573 369.3 55.62 | 3.52
HE 100 B 204 26.04 | 100 100 G 10 4495 8991 496 167.3 3345 2.53
HE 100 A 16.7 21.24 96 100 1 5 8 349.2f 72.76|  4.06 133.8 2676 | 2.51
Note; Axes 1-1 and 2-2 are principal centroidal axes,
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1. (5 %) ATF&3E > 44 &7 Plane stress 69 H 81K @ (R » FEF

2T
(a) Toy =0 (b) 7, =0

2T -
€) Ts = ) (d) tanze _0" o

2. (54) M@ R LT - ST — A T &Y K 60 AR R
bending #A 4 %7 (a) AR J AL (b) ERAHaWEFTH () K
Bbo &k 2b kI -
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T [B) T 7 0 1 [ 2 ik 7 @ 49 & A% (structural member) © 42 T 7155 SUBF o
AR AE B o B A7

(a) (5 %) 7&k% #bhim4E (pure torsion)

(b) (5 %) 7k % bending moment 8% » # J& 7., (maximum shear stress)

4. 5 m) HWBARATEH  BEMBE LT €A 4 4 JE /) (thermal stress)?
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%« (25%) There are a solid sphere and a spherical thin shell with the same
radius r. Both are made of same material of density o . Initially, both objects are

at rest and at the same height of the slope. When they are released at the same
time, hoth will roll down without slipping.

(a) (10%) Which objects will roll down faster? Please explain in details without
any calculation. '

(b) (15%) What are their respective angular velocities after both have traveled
a distance of s down the slope. -

B . (25%) The motorcycle has a mass of 125 kg and a center of mass at G,
while the rider has a mass of 75 kg and a center of mass at G,. The coefficient
of static friction between the wheels and the pavement is 0.85. Neglect the
mass of wheels and assume that the front wheel is free to roll.

(a) (13%) In order for the rider to do a “wheelie,” (7)), what

acceleration is necessary to do this?

(b) (12%) If a “wheelie” cannot be done in this way, how would the rider
do to make it happen? Please explain it based on the suitable equation.




