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Notes:

1) Time limit: 1 hr 30 minutes

2) This examination paper has 10 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.
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Question 1 (15 marks)

Calculate, Ane – the Effective Net Area for Shear Lag – for the following angle tension member.
It is connected with 9 M16 bolts in drilled holes. Assume usual gauges.

L203x102x13

120 80 80

80 80 80
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Question 2 (15 marks)

An HSS254x254x8.0 (CSA G0.20) is used as a cross-brace in a building to resist earthquake
forces by acting in tension. In order to ensure proper ductility during an earthquake, a slot is cut
in two opposite faces of the HSS; proper design of this slot will ensure that the member yields over
the gross cross-section before any other failure occurs. Calculate the width, W, of slot required, to
ensure that Tr = 2110kN with respect to yielding of the gross cross section.

For the purpose of this question, you may use the reduced cross-sectional area at the slot as the
gross cross-sectional area.

Assume CSA G40.21 350W steel.

w

slot in opposite faces

HSS 254x254x8.0 CSA G40.20
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Question 3 (10 marks)

Two sides of the short leg of an L178x102x13 angle tension member are welded to a gusset plate
(not shown). A total of 800mm of weld is necessary to provide the required tension resistance.
Calculate the length of weld required on each side of the leg to maintain a “balanced” weld.

1
0
2

weld

weld

L178x102x13
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Question 4 (15 marks)

A WT155x26 tension member is connected via M20 bolts in punched holes, through the flange
only. One of the failure modes that must be checked is block shear. Calculate the factored tension
resistance, Tr, with respect to the block shear failure pattern shown as the shaded area on the
oblique view. Compute only that value - do not consider other failure modes.

Use CSA G40.21 350W steel.

WT155x26

1
0
0

40 80

WT155x26
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(Workspace for Question 4)
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Question 5 (20 marks)

Compute the factored tension resistance, Tr of the 12x120 plate tension member, with respect
to block shear only. Make sure to check all possible block shear failure patterns. Assume M20 bolts
in punched holes and CSA G40.21 350W steel.

6
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3
0

3
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30 60

PL12x120
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(Workspace for Question 5)
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Question 6 (20 marks)

An L102x76x13 tension member is welded along two sides of the long leg to a gusset plate (not
shown). Compute the factored tension resistance, Tr, of the angle. Assume CSA G40.21 300W
steel.
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weld

weld

L102x76x13
200

400
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(Workspace for Question 6)


