ENDS 231 posted 4/17/07

ENDS 231: Practice Quiz 10

Clearly show your work and answer.

S2007abn

A 15.15 m tall W310x143 (metric) column in a three
story frame building of A992 steel (Fy = 345 MPa) is
braced in the weak axis (y-y) at 4.8 m and 10.15 m
from the base and at the top. The top is pinned while
the bottom is pinned about the y axis and fixed about
the x axis. Because there is an atrium space, the
column is not braced in the strong axis (x-x). The
cross section has the properties:

A = 18200 mm® E = 200 kN/mm?

ly =347 x 10° mm*  r, =138 mm

ly =112 x 10° mm* r,=78.5mm

a) Find the critical allowable stress.

b) If the column is to support 2000 kN, is it adequate
for Allowable Stress Design? (1 MPa =1 N/mm?)

c) [some short question from the text material]

Answers:

a) F, = 108.2 MPa (by strong axis, Fa.wea ~ 114.5 MPa)
b) Not OK (P, = 1969 kN)
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Allowable stress
with F. = 345 MPa

K—r" F, (MPa)

61 119.5
6 1189
63 182
64 175
65 1168
66 1161
67 1154
68 1147
6 1140
70 1133
71 1126
72 18
73 1111
74 1104
75 1096
76 1089
77 108.2
78 1074
79 1067
80 1059
81 1051
82 1043
8 1036
8 1027
8 1020
8 1011
87 1004
88 996
89 987
% 979
91 972
%2 9.3
93 954
9 946
95 938
9% 929
97 920
98 912
9 903
100 895
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