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 ARCH 331.  Practice Final Examination 
 

Note: No aids are allowed for part 1.  For part 2, a reference document and any necessary charts will be 

provided (also posted), and two single sides of letter sized paper with notes are allowed along with a 

silent, non-programmable calculator. 

Part 1) Worth 10% (conceptual questions) 

Part 2) Clearly show all your work and record your final answers in the boxes. 

Question 1) Worth 45% 

 Solid slabs 5 in.-thick are integrally supported on three beams in a two-story 
frame.  The center to center beam spacing is 25 ft. 

 The floor slab has a dead load of 30 lb/ft
2
 (not including self weight), and a 

live load of 50 lb/ft
2
.   

 The roof slab has a dead load of 25 lb/ft
2
 (not including self weight) and live 

load of 20 lb/ft
2
. 

 The cross section geometry of the girders which support the beams is shown 

in Figure 1a. The 12 in. by 20 in. section has 6 #-8 bars (two layers),  
#3 stirrups, and I = 5200 in

4
.  The self weight is 233 lb/ft. 

 The material is light-weight concrete (140 lb/ft
3
) with  

E = 3,460 ksi and f’c = 4,000 psi with grade 60 reinforcement. 
 Figure 1b shows the factored total loading on a girder in the 

frame from live, dead, and wind loading. 

FIND: 

a) If the first floor slab is adequate for shear assuming d=4 in. 

and the clear span, ln,= 24 ft. 

b) The completed bending moment diagram and maximum 
factored moment for the girder (Figure 1b & c). 

c) If the girder is adequate for bending and reinforcing when  

Mu = 275 k-ft,  knowing  d = 16.625 in.. 

d) The recommended reinforcement ratio, , for the girder when 
the design moment, Mu = 180 k-ft. 

e) The most economical W section of A992 (Fy = 50 ksi) steel 

that could be used for a 29 ft simply supported beam using the 

provided Beam Design Moment diagrams if the unbraced 
length is 12.5 ft and Mu

 
 = 150 k-ft at midspan when no self 

weight has been included (yet). 

f) The maximum deflection of the beam shown in Figure 1b 
for a W 12 x 53 when end A is considered pinned and end D is  

considered fixed when there is an unfactored distributed load of  

1600 lb/ft over the entire length.  E = 29 x 10
3 
ksi, Ix = 425 in

4
, and Iy = 95.8 in

4
. 

g) The minimum dimension required for a square footing 18 in. deep  
when the dead load is 105.7 kips and the live load is 36.5 kips for a soil  

with qallowed = 1800 lb/ft
2
 and a density of 80 lb/ft

3
.  Assume normal weight concrete (150 lb/ft

3
).  

h) The maximum two-way design shear in a 10 ft. square footing having the loads in part g) when the 
column is 18 in. square and d = 13.5 in.. 

a) yes (2567 lb/unit < Vc) b)   

c) no ( > .005, Mn = 280.3 k-ft) d) 0.013 e)  

f) 0.86 in g) 9.16 ft h) 172.5 k 
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Question 2) Worth 45% 

 A parallel chord truss is shown in the Figure 2a supports 
dead load and 7 day roof live load.  It also has a lateral 

live load at B of 3 kips.  The reactions at the pin and 

roller supports have been determined to be: 

Ax = -3 k, Ay = 7.33 k and E
 
= 8.67 k. 

 The truss is constructed with 5 1/8 in. x 12 in. glu-lam 

lumber for the top and bottom chords having  

E =1.85 x 10
6
 psi,  = 3.8 x 10

-6
 /F, Fc = 1700 psi (no 

adjustment factors); F'p = 750 psi (with adjustment factors). 

 The top chord is connected to a vertical web member as shown in 
Figure 2b with 2 – ¾” A 325-SC bolts (class A), standard bolt  

holes and 3 in. spacing. 

 The truss is constructed with a L 4 x 3.5 x ½ in. steel angle welded 
flush to a 0.75 in. x 3 in. plate for the vertical web members as 

shown in Figures 2b and c.   

 The truss is constructed with C 3 x 5 steel channel sections for the 
diagonal members as shown in Figures 2 b and c.  There is a lap 

splice as shown.   

 All steel is A36 (Fy = 36 ksi, Fu = 58 ksi).  The weld material is 

EXX60. 

FIND:  

i) The member forces in BC and HC using the method of sections. 
j) The moment of inertia about the x axis for the vertical steel web 

members by completing the chart of Table 2 when ŷ  = 1.196” from 

the top of the section. 
k) The maximum (factored) compressive load for the vertical steel web 

members when rx = 1.01 in. and ry = 1.80 in.. 

l) If the top glu-lam chord from C to D is adequate with a member 
force of 75 kips in compression and a maximum unbraced length of 

9 ft. laterally.  The ends are pinned in the plane of the truss. 

m) The size of the weld required for the lap splice with a factored member 

force of 40.5 kips in tension. 
n) The maximum (factored) shear in the bolts of the connection shown considering the vertical member only. 

o) The design capacity of the bolted connection shown with respect to bearing in the diagonal member 

(tw = 0.258 in.) and the top chord.  
p) The design capacity of the bolted connection shown with respect to tension for the vertical steel member 

assuming a shear lag factor, U = 0.80. 

 

 

 

 
 

 

 A (in2) Ix (in4) dy (in) Ady
2 (in3) 

angle 3.5    

plate 2.25    

i) BC = 11.25 k (C) j) 5.80 in4 

k) 115.6 k l)  m) 3/8 in. 

n) 19.0 k o) 5.8 k (78.3 k) p) 184.9 k (186.3 k) 
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(Values with respect to orientation 
with longer leg vertical) 


