ARCH 331 Worth 50 points Sw2017abn

ARCH 331: Practice Quiz 5
Note: No aids are allowed for part Dne side of a letter sized paper with nageallowed
during part 2, along with a silenhon-programmablecalculator. Thereare reference chasgfor
part 2, shown on page2-6.

Clearly show your work and answer.

Part 1) Worth5 points  (conceptual questions) o = 980Ib/ft W= 1150b/ft

Part2)  Worth45 points Weeltwt
L 13t S v vy LS_ﬂ,

(NOTE: Thdoading typdex, live, dead, wind...4nd sizegan
and will be changed for the quvgth respect tdhe beam
diagrams and formul@rovided. The support conditign
section,and bracingfor the columrcan and willbe changeg A 32t

A wide flange beam of A992esel (F, = 50 ksi, E =29x 10° ksi) is

needed to span 32and support uniformly distributed loads 280 Ib/ft of dead load (from materials),
the self weight, and150 Ib/ft of live loadover a length of 11 feet as shawhhe beam is simply
supported with a maximum unbraced lengti®b ft.
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a) Select the most economical beam adequate for flexural strength using LRFD designeamadlabke
momentchart providedincluding self weight)Assume that the dead load detares the location of
the maximum moment and superimpose the live load moment there.

b) Determine the minimum moment of inertia required such thadehd loadleflection does not
exceed 1.25 inchesssuming aelf weightof 60 Ib/ft [or live load deflection using
Dhax= WIY(152E1) because there is no equatibmloes not excee@l8in; or total deflection
assuming that the dead load determines the location of the maxdafleuationi using
D=5wx(3-31x*+2x%)/(192E)) becausehere is no equatiofor the partial distributed load does not
exceed I’5in.]

A W 250 x 49 metric column is 5.75 m tall of A36 stegl¥R50 MPa, E = 200 x fMPa). The basis
fixed and the top is pinndd the weak axis, while the strong axis is considered pinned at the top and
bottom (no picturend approximated conditionsThe section properties are

A =6260 mm, Ix=70.7 x 16 mnt, r,= 106 mm, § = 15.2 x 16 mn, r, = 49.3 mm

¢) If the columnis to support @0 kN of dead load and 600 kN of live loaid it adequate fodesign
using LRFD?

Answerd Not provided on actual quiz! NO

wers have
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a) My=279k-ft, use WV21x55 (My* < 319 k-ft)

b) Ir e q—_() 677 |n4 (dead Only [Ir e qi\ieqbnly = 591 |n4, Ir e qm’jaﬂ: 751 |n4] a

c) fP,=886kN\ Not OK (weak axis governsecausé Py.strong= 1199kN) peen P
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