ARCH 331 Worth 50 points S2014abn

ARCH 331: Practice Quiz 6
Note: No aids are allowed for part 1. One side of a letter sized paper with notes is allowed
during part 2, along with a silent, non-programmable calculator. There are reference charts for
part 2, shown on pages 2-3.

Clearly show your work and answer.

Part1)  Worth 5 points  (conceptual questions) b=14in

Part2)  Worth 45 points

(NOTE: The member size, load magnitudes, reinforcement, and materials can and
will be changed for the quiz! The beam supports will not change.)

A 28 ft simply supported reinforced concrete beam (shown) is 14 in. wide by 22 in.
deep with 10-#8 bars (two layers). The effective depth, d, is 17.625 in.. It has 3000
psi concrete and Grade 40 reinforcement (f, = 40 ksi). The beam has a total factored
distributed load of 3000 Ib/ft. There will be #3 U stirrups.

a) Determine if the beam is adequate for flexure and reinforcing requirements
when M, = 294 k-ft.

b) Determine the key values for shear, and determine the lengths over which the 10 - #8 bars
beam requires stirrups for strength and stirrups for crack control. Vyma =42 k.

22in

h=

c) Determine the spacing required for strength with the maximum design shear.

A 9 in. thick solid one-way continuous slab (no figure) with a 13 ft span is to be designed for a maximum
factored moment of 19 k-ft/ft of width. It has 3000 psi concrete and Grade 60 reinforcement
(fy = 60 ksi). Assume d = 8 in.

d) Determine the required reinforcement and spacing in both directions. (Note: checking moment
capacity adequacy is not required for this part.)

e) Find the minimum thickness if deflection will not be computed.
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Answers — Not provided on actual quiz! Vuad= 37.6 k

peen pa
a) oM, =313 k-ft > My pmin < 0.032 £ pax .. Not OK.
b) Vued=37.6 k, $V.=20.3 Kk, %2 oV, =10.1 k, $Vs=17.3 k. See sketch for lengtl
C) Sweqa = 6.721n (and less than d/2)
d) R.=~330psi, p~0.007, Amin-emp = 0.194 in,/ft.; one possibility is #4 at 3.5 in.
e) t=6.5in. 721t 341t

Ve =203k
Vo2 = 10.1k

oVs=17.3
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