EXAM 1

CIEG 301: STRUCTURAL ANALYSIS
FALL 2006
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PROBLEM 1 [30 points]

The roof trusses shown in the figure below are uniformly spaced at 15 feet. The
roofing material and purlins have an average combined weight of 6 Ib/ft*>. The
building is located in New York where the anticipated snow load is 20 Ib/ft2. These
loadings occur over the horizontal projected area of the roof. Determine the force
in members AB, HC and FD using the method of joints for member AB and
the method of sections for member HC. Ignore the self weight of the truss and
all other loads other than those given. Assume the support at A acts as a pin and
the support at E acts as a roller. Hint: First determine the governing load
combination, '

= 1.4D

= 1.2D + 1.6L + 0.5*max(Lr, 5, or R)

* 1.2D + L.6*max(Lr, 5, or R} + max{0.5L, 0.8W)}
»  1.20 + 1.6W + 0.5L + 0.5%max(Lr, 5, or R}

» 1.2D+ 1.0E + 0.5L + 0,25

= 0.9D+ 1.6W

* 09D+ 1,0E

Where: D = dead load, L=live [oad, Lr = roof live load, S=snow load, R=rain lcad, W=wind load, and
£ = seismic load
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' PROBLEM 2 [35 points]

Determine the displacement at point B in the structure shown below using
virtual work. Note the following: Member CD is connected to Member AB via a
pin connection at point D; Member AB has a moment of inertia of 1200 in* and an
area of 18.00 in*; Member CD has a moment of inertia of 0.750 in* and an area of
3.00 in?; and both members are made of steel with E = 29,000 ksi.
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PROBLEM 2 [35 points]

Determine the displacement at point B in the structure shown below using
virtual work. Note the following: Member CD is connected to Member AB via a
pin connection at point D; Member AB has a moment of inertia of 1200 in* and an
area of 18.00 in*; Member CD has a moment of inertia of 0.750 in* and an area of
3.00 in?; and both members are made of steel with E = 29,000 ksi.
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. PROBLEM 3

| (a) Determine the maximum displacement in the beam shown below as a

function of EI. Pis equal to 8 kips, resulting in the shear and moment diagrams
shown below.

(b) If E is equal to 29,000 ksi and the maximum allowable displacement is 1,57,
what values of I would render an acceptable design for this member?

Yo He l?ol\ow"wbcourdmivi (@) libeqiake et ogut-
. —

!. ) e}l ( VJ\: Ay

Vs B
i r[ { e S p
\‘\ - i Yoy ¥ N A
\}‘:-./“i L o ! ! t ‘;—-‘
CF S
o=t O .
i
o ll' t g.)_\‘:\‘ :,{, - LM
v 4 . \ ‘ ) ] L : S
leﬂs {__['}"\\ t_l &S ,:‘. -7y i‘z,: :’; e m Y2 v,
! | L
' TR R R I NIy,
-2 kips o
s —
L2 Apole B s
M 4 36 ft-kips Pphy

- _
} CA s .
,,,,,, i . SZ5 2.
AR TIE Uf PR T TP L S R AN |
S R

Xaov 4584
74

R R Ve A T E

' T ETh 5
o  vn - 5547 - e Tl Ly

"




PROBLEM 3 [35 points]

(a) Determine the maximum displacement in the beam shown below as a

function of EI. Pis equal to 8 kips, resulting in the shear and moment diagrams
shown below.

(b) If E is equal to 29,000 ksi and the maximum allowable displacement is 1.5”,
what values of I would render an acceptable design for this member?
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EXTRA CREDIT

1. In addition to strength, list three other factors a structural engineer must
consider in his / her design? [3 pts]
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2. List three examples of environmental loads that must be considered in
structural engineering. [3 pts]
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3. Which of the following structures ¢an be analyzed using statics? Expiai
answers. [4 pts]
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