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Q4/ select the lightest double-angle as a tension member like that shown in the fig. to support

load (1g0 kf- use 436 steel for all elements & 7/8 inch diam. bolts in standard angle

gages Aedge aistance . Assume the length of the member is ( 15 ft ) & two mequal

leg angles long legs back to back are used .
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University Of Technology
Building and Construction Er;g. Dept.

Final Exam 2014_2015
Subject : Structural Design- steel Ctass: Forth ClassBranch :Building& construction managemenr Time : 3 Houls
Examiner : Dr. Zeyad M. Ali Oate tt.tt6l2}.ls

Notel : Answer three questions only. : Usc the AISC spccification.

::1.::'_T),.i::,: lT-]::,0,1",rg, negtect the *.,er* 
"i,,,.-i."fi i",i,*;-":"1T.:f th" *"-:136 steel is used and the max. Jlowaole a"n""l", =i'r#,ji,rr"position of load (30k) .

Wl?xl52.

d : 13.7
r*: 0.87
br= 12.48

dlAt= 9.79

t<
9o

>' rll-t-- s-'-,n-- t I

Q2lGiven the tension- shear connection as shown in the fig. what is the allowable
load ( P) ifA36 steel are used for all sections & a slip- critical corLnection type
with (ten ,4325 bolts 7/8 inch diam. thread included for shear plane )? Assume
that all spacing & edge distance rcquiremcnt are satisfied & the resultant force
acts through the center ofthe connection.

I": 1430 ina
S":209 in3
r":5.66 in
ly: 454 ina

Sy = 72.8 inl
r, : 3.19 in
E:29000 ksi
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DOUBLE ANGLES
Two unequal teg angles

Prooerties of sections
Long legs back to back

Area

of
2

Angrcs

per Ft

2
AngFs

Back to Eack ol
Angles, In.

.;

.tu

-
.911

.911

.825

;
.911

.982

.911

.804

:
.839

2.52

2.48
2.44

1.61

1.55

1.51

1.62

1,57

1,55

1.69

1.67

1,64

1.62

1.39

1,38

1.S
1,49

1.46

1.45

1_25

1.23

1.22

1.21

1,75

1,69

1.64

1.76

1.71

1,68

1,83

1.81

1.78

1.76

1.53
1.51

'1.68

1.63

1,60

1.59

1.40

1.37

1.36
1.34

2.6
2.62
2.57

2.65

2.56
2.47

3.05

2.95

2.6

2.51

2.42

2.37

2.08

2.03

L99
1.94

2.04
2,01

1.75

1.66

L6t
1.59

1.75

1.70

1.68

2.39

2.35

1.42

r.38

1.48

1.44

1.4t]

1,55

1.53

1.51

1.50

1.6
1.26

1.q
1,35

1,34

1.12

1.10

1.09

1.08

2.49

2.53

2.56

2.52

2.59

2.n
2.25
2.27

1.88

1.90

1.91

1.93

1.94

r.95

1.55

1.58

1.60

1.61

1.59

1,61

1.61

1.62

r61.0
126.0

88.6

r 39.0
109.0

n.0

53.3
41.1

49.0

42.1

34.8

26.9

25.7
21.8

27.8

4.0
15.6

13,2

18.9

14,7

12,5

30.2

16.0

r6.8
1t.6
8.88

12.5

10.6

8,67

6.fl

6.49

5.47

8.1
21.8

15.0

5.82
4.47

3.n
3.06

8.55

5.97

4,59

3.87

74,8

57.4

39.2

88.4

46.0

52,4

35.8

47.2
40.0

32.4
24.6

n.4
19.6

39.6

m.8
17.4

19.6

16.4

132

26.0

19.9
13.5

13.9

2^0
16.9

11.5

7.22

6.84

5.74

11.6

8.00

6,09

5,12

4.80

3.88
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sn
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'h
le

'h
\h

%

L 6^31, <

L 5.3l,4\

* where no valle of 0s is shown, the anoles comply with the loncompact section crileria 0f Specifica-

tion Sect. 85.1 and mav be considered lully eflective.

For f" = 36 ksir Cl - 126.1/\/4
For f, : 50 ksi: Cl = 107 0t!4,
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