ARCH 614 Note Set 15 S2011abn

Connections & Stresses

Notation:
A = area (net = with holes, bearing = in f = shear stress
contact, etc...) P = name for axial force vector, asis T
d = diameter of a hole t = thickness
I = bearing stress (see P) 7 = pi(3.1415 radians or 180°)
fi = tensile stress

Bolts in Shear and Bearing

Single shear - forces cause only one shear “drop” across the bolt.

P it th—
k=

(a) Two steel plates-bolted using one bolt. (b) Elevation showing the bolt in shear.

f» = Average shear stress through bolt cross

TN section
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Figure 511 A bolted connection—single shear.
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Double shear - forces cause two shear changes across the bolt.
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{(two shear planes)

Free-bodyy diagram of middle section of the boft in shear,

Figure 5,12 A bolted cosmection in double shear,

Bearing of a bolt on a bolt hole — The bearing surface can be represented by projecting the cross
section of the bolt hole on a plane (into a rectangle).
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Bearing stress on plate,
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E le 1 Finished Heavy timber
LXxample 1 floor / planks
Apipe storage rack is used for storing pipe in a shop. The l'[ = ; T é'fjn
support rack beam is fastened to the main floor beam us- & ===
ing steel straps 4" x 2" in dimension. Round bolts are
used to fasten the strap to the floor beam in single shear. ) i
(a) If the weight of the pipes impose a maximum tension Pipe sections
load of 10,000 pounds in each strap, determmimetheter—
: ' . (b) Also, what di- S O e O
ameter bolt is necessary to fasten the strap to the floor i i i Q__ —
beam if the allowable shear stress for the bolts equals {
F, = 15,000 lby}n‘Z? Determine the bearing stress in the ﬁ,l;p&?;r; beam for
strap from the bolt diameter chosen.
Floor
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