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Notes:

1) Time limit: 1 hr 30 minutes

2) This examination paper has 9 pages, including this title page.

3) Answer all questions. There is no choice.

4) Answer all questions in the space provided on this examination paper. You may use the
reverse side of these pages for rough work.

5) Write your name and student number on the top of each page. We will not discuss grading
later if that has not been done.

6) Do not separate the pages.

7) Show all necessary steps to support your answers.

8) If you feel that any information is incorrect or incomplete, make a reasonable assumption,
state it clearly, and proceed. DO NOT ASK QUESTIONS: 2 marks will be deducted
for each question answered.

9) Authorized memoranda: calculator (without document-storage capability), one letter-size
page, steel handbook.

10) Do not write below.

Question 1 2 3 4 5 Total

Mark

Max 10 15 20 20 15 80

Note - prob 2 - if h/w NG than can either reduce h or reduce Fy.  If you have reduced Fy
and not been given proper credit, see me.
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Question 1 (10 marks)
An axially loaded column is 2m long, is pin-ended in both directions, and is made of a W360x64
section of CSA G40.20 400W steel. Compute Cr for this column.
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Question 2 (15 marks)
A axially loaded column is 4.2m long and is pin-ended in both directions. Lateral bracing is
provided at mid-height for buckling about the weak axis. Select an economical W section of 350W
steel to support a factored load, Cf of 2550 kN. Clearly show the value of Cr for the selected
column.
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Question 3 (15 marks)

A 12x160 plate tension member is cut on an angle over part of its end and is fillet welded
to a 20x200 plate underneath. It is welded completely along the 80mm edge A, and as much on
the other two edges, B and C, as is necessary to support a factored tension force, Tf of 590 kN.
Assuming E49xx electrodes and 350W steel, specify the size and length of weld required. Show
your results on a sketch.
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(Workspace for Question 3)
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Question 4 (15 marks)

A cross-brace in a building is subject to a factored tension force of Tf = 650 kN. It is welded
to a WT155x22.5 bracket, which in turn is bolted to the underside of a W310x45 beam. The cross
brace itself is made of 2 L76x76x13 angles.

Select an adequate and economical number of bolts for the tee-to-beam connection, designed
as a bearing-type connection. Specify the size, type and number of bolts. Assume 350W steel in
the beam, tee and angles.

You need not consider block shear failure of the tee.

WT155x22.5

W310x45

40o

2L76x76x13

Tf



Name: Student No.:

CIVE 3205 Steel I Mid-Term Examination 2 A, March 12, 2015 7

(Workspace for Question 4)
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Question 5 (15 marks)
A double lap plate connection joins 2 6x200 plates to 1 12x200 plate, all of 350W steel. The
connection is by means of 6 M24 A490M bolts in punched holes.

Is this connection adequate as a slip-resistant connection? Justify your answers for all relevant
provisions.

The specified dead load is 400kN (tension), the specified live load is 800kN (tension) and the
factored load is 400× 1.25 + 800× 1.5 = 1700kN.

You may assume class B surfaces for the purpose of Table 3. You need only check the applicable
provisions of S16 Section 13.12. You need not check the tensile strength provisions of Section 13.2,
nor the bolting details of Section 22.5.
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(Workspace for Question 5)


