CE 120 — Spring 2021
Instructor: M.J. DeJong Name: KEI,L

CE 120 — Structural Engineering
Mid-Term Examination No. 2
Instructions (as posted on bcourses prior to the exam):

Instructions:
e The exam is open book (i.e. reader) and open notes (including HW solutions). You are not permitted to use
other materials.

e You may use a calculator and watch, but no other electronic devices are permitted. (Note: you may use a
tablet to write your solution).

e You are not permitted to communicate with any other people during the exam.

e Do all problems. Show all relevant work.

e You may write your solutions on the exam directly, immediately following the problem statements, or you
may use your own paper, but please clearly write the problem number at the top of each page, and use a
new piece of paper for each problem.

Organize and write solutions neatly. Points may be taken off for messy solutions.
o Indicate units in final solutions. Points will be taken off if units are missing or signs are unclear.

Zoom Meeting ID: 982 0166 1368 (same as lecture)

**By submitting your exam, you are agreeing to the following Honor Pledge:

“I have neither given nor received aid during this examination. I have not concealed any violation of the Honor
Code. I did not use any unapproved notes or electronic devices during the examination.”

Possible Points Score

Problem 1 25 o
Problem 2 25 o
Problem 3 25 o
Problem 4 25

TOTAL 100
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** Figure 1 below shows two views of a two-story steel building which is to be used for Problems 1 and 2.
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Problem 1 (25 points) — The enclosed building in Figure 1 needs to be designed for wind load. Only consider wind
coming from the north. Assume that the windward pressure is 15 psf at level 2 and 12 psf at the level 1, and that the
leeward pressure is 8 psf.

(a) Calculate the total base shear due to wind loading.

(b) Determine the minimum column dead load (at the base of the column) required to ensure that no column
uplifts due to wind loading. Use only the load combination: 0.9D + 1.0W
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Problem 2 (25 points) — The steel building in Figure 1 needs to be designed for seismic loads. The seismic weights

of the levels have been calculated for you as:
e Level 1: W; =400 kips
e Level 2: W>=300 kips

(a) The following values are given for the building site: Sps= 1.3g, Sp;= 0.65g
- Using Table 8 of the reader (copied below), determine S, for the building.

(b) The governing seismic response coefficient has been calculated for you as C; = 0.22. Considering
earthquake loading in the North-South direction, determine the seismic design force in one of the top-level

diagonal braces.

Table 11.8 Values of approximate penod parameters C, and x

Structure Type Ci x
Steel moment-resisting frames 0.028 (0.0724)° 0.8
Concrete moment-resisting frames 0.016 (0.0466) 09
Steel eccentrically braced frames 0.03 (0.0731)* 0.75
Steel buckling-restramned frames 0.03 (0.0731)* 0.75
All other structural systems (0.020.0488) 0.75
*Metric equivalents are shown izl parentheses. —
S [jjﬁ Ml braced froeert
(a)
Sus = L3
0495pe = .92 5.1
?_
i } t =
t T 5 ek Ay senle
T, = %E.; 10 To= 8s T[ } T
T=0.235 [ = g5
Ta= Coha = 0.02(26)°7% = .93 s
5|5 (T=0235) = 34
/ =1 -P,,-.— T=0.2% see
b) Gi = (.22
[ G[m CS 0 L?a'u"\\’.z[ e ["I,.' Wy L"l;h
V= (W = 022700 = [54F | 400 4" 5Goo¥
Z - 13,4008

400
R = 3900 154" = 890"

o= F /o = qugk oty shusn i Jrowa)
Fo, = \"Iz [W*/T}ﬁj = 53,3;#




CE 120 — Spring 2021
Midterm Exam 2

Problem 3 (25 points) —The beam shown is subjected to a single point live load of 2 kips that can be applied
anywhere and a 1 klf distributed live load which can be applied to any portion of the beam. All loads only act
downwards.

(a) Draw the influence line for the shear at point E.
(b) Draw the influence line for the moment at point E.

(c) Determine the maximum magnitude (either positive or negative) of the moment at point E due to the
moveable live loads.
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Problem 4 (25 points) — A beam supported by a cable at point C is shown in Figure 3. The axial stiffness of the
cable is £4 = 4000 kips. The bending stiffness of the beam is EI = 5x10° kip-in?. Assume the beam is axially rigid,
which means that the axial extension of the beam is zero.

A 10 kip point load is applied at point B resulting in a cable tension of 5/2 kips, as shown.

Use the method of virtual work to determine the vertical displacement of point B due to bending of the beam and

extension of the cable. , )
Vivkual 44as+uwu -

Cable tension = 5v/2 kips
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