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£ the beam ABC (W 14x90 ) shown in the fig. (moment & shear)
the beam & A36 steel is used .

" Q * Check the adequacy ©
due to the load acting using the minor axis of
W14x90
A= 265 i’ =999 in*
d=1402in S=143 in’
t,= 0.44 in r,=6.14 in
b=14.52 in L= 362 in
tr=071 in  S,=499 in’
E=29000 ksi r,=3.70 in
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Q4/ ?elzct the lightest double-angle as a tension member like that shown in the fig. to support |
oa (lgi)clg). U§e A36 steel for all elements & 7/8 inch diam. bolts in standar;i anglgp
gages ge distance . Assume the length of the member is (15 ft ) & two unequal
leg angles long legs back to back are used . ) -

f:

'
e




University Of Technology
Building and Construction Eng. Dept.
Final Exam 2014-2015

Subject : Structural Design- steel Class: Forth Class

Branch :Building& construction management  Time : 3 Hours

Examiner : Dr. Zeyad M. Ali Date :/4/6 /2015  piragrpoek
Notel : Answer three questions only, Note2 : Use the AISC specification .

Q1/ Check the adequacy of the beam AB (W 12x152 ) shown in the fig. (moment, shear &
deflection ) due to the load acting ( neglect the weight of the beam ) using the major
axis of the beam,A36 steel is used and the max. allowable deflection = 1 inch at the
position of load (30%) .

Wi12x152.

Ag= 447 in® 1,=1430 in*
d=137 in  S,=209 in’
tw= 0.87 in Iy =5.66 in
be=12.48 in I,= 454  in*
tr=14 in S,=728 in’
rr = 3.44 In =319 m

d/A¢=0.79 in"  E=29000 ksi
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Q2/Given the tension- shear connection as shown in the fig. V_v'hat is the all.owable
load ( P) if A36 steel are used for all sections & a slip- critical connection type
with (ten A325 bolts 7/8 inch diam. thread includcd_ for shear plane )? Assume
that all spacing & edge distance requirement are satisfied & the resultant force

acts through the center of the connection .

w/ T

3 EQ*‘{ 1 A Vo S S

et < Naded
(0 Ap’fi-g acead i ae
Hp dypm

\ ﬁe_ - SQL*\.‘ Gw




i}

)
e

b’

WY —

e
o

DOUBLE ANGLES
Two unequal leg angles

Properties of sections
Long legs back to back

Y

Wt | Area AXIS X-X AXIS Y-Y
per Ft{ of Radii of Gyration
Designation 2 2 I S r | ¥ | Back to Back of

Angles|Angles Angles, In.
b |m2 | m* w3 [In| 0| %|%
L8x6 x1 884 |26.0 | 161.0 |30.2 | 249 |2.65|239|252 266
v | 676 |19.9 | 126.0 |233 | 253 |2.56 | 235|248 | 262
v, | 460 |135 | 886|160 |2.56 |247|232|244|257
L8x4 x1 748 |22.0 |139.0 |28.1 | 252 |3.05|147 161|175
% | 574 (169 |109.0 |218 |255|295|142|1.55|1.69
% | 392 |11.5 | 77.0|150 | 259 (286|138 | 151 |1.64
L7xé x % | 524 |154 | 756|168 | 222|251 148|162 ]1.76
% | 35.8 53.3 [11.6 | 225 [242| 144|157 | 1.74
@ | 272 | 797| 41.1| 888|227 |237|143 155|168
Lex4 x % | 472|139 | 490|125 | 1.88 {208 1.55|1.69 | 1.83
% | 40,0 [77.7)| 421|106 | 1.90|2.03|1.53(1.67|1.81
v | 324 | 950| 348 | 867|191 (199|151 (164|178
¥% | 246 | 7.22| 269 | 664|193 194|150 1.62|1.76
Lex3%x % | 234 | 684 257 | 6.49|1.94 |2.04|1.261.39 | 1.53
% | 196 | 574| 21.8| 5.47|1.95|201|1.261.38 | 1.51
L5x3%X % | 396 |11.6 | 27.8| 855|155 (1.75 140 | 153 | 1.68
v | 272 | 800| 200 | 597|158 |1.66[1.35|1.49 163
% | 208 | 609| 156 | 459 1.60|1.61|1.34(1.46 160
s | 174 | 512| 13.2| 3.87|1.61|159|1.33| 145|158
Lsx3 x % | 256 | 750| 189 | 682|159 |1.75|1.12] 1.25 | 1.40
% | 196 | 572| 147 | 447|161 [1.70]1.10{1.23 | 1.37
S | 164 | 480| 125| 3.77|1.61|1.68]1.091.221.36
‘v | 132 | 388| 102 | 3.06|1.62|1.66{1.08|1.21|1.34

* Where no value of O, is shown, the angles comply with the noncompact section criteria of Specifica-

tion Sect. B5.1 and may be cons:dered fully effective.

For F, = 36 ksi:
For !-} = 50 ksi:

= 126.1VQ,

c' - 107, on/i
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