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By comparison with Table 2.8, the maximum ratio for this form of construction
would be 5. Therefore the section satisfies lateral buckling requirements.

Deflection
Permissible deflection 8, = 0.003 x span = 0.003 x 4250 = 12,75 mm
5 WL 192M
. _ 5o 192M
Actual deflection 6, = 6,, + 6, 384 EI AE

_ 5 N 4.5 x 10° x 4250° + 19.2 x 2.39 x 10°
384 7 8800 x 33.3x 10° ' 10 x 10° x 8800

=15354+052=1587mm > 12.75mm

Therefore the 50 mm x 200 mm joist is not adequate in deflection.

As a guide to choosing a suitable section for deflection, the I,, required to
satisfy bending deflection alone (ignoring shear deflection) can be calculated in
relation to the permissible deflection. We have

ER

Om =382 E1

Thus for 6, only, rewriting this equation and using §, = 12.75 mm,

S we
384 E5,
5 4.5x10° x 42503

- 2 Y RREN 6.4
=384 X 8800 x 1275~ 009 x 10°mm

I, required =

Comparing this with the I,, properties for sawn joists given in Table 2.4 shows
that the previous 50 mm x 200 mm joist has an I, of 33.3 x 10° mm* and would
not suffice. By inspection of the table a more reasonable section to check would
be 50 mm x 225 mm with an I,, of 47.5 x 10° mm*. Hence

5 — 5 y 4.5 x 103 x 42503 . 19.2 x 2.39 x 108
27384 7 8800 x 47.5x 105  11.3 x 103 x 8800

=10764+046=1122mm < 12.75 mm

Therefore the S0mm x 225mm joist is adequate in deflection, and will also be
adequate in bending.

It would perhaps be simpler in future to adopt this approach for determining
a trial section at the beginning of the deflection check.

Shear unnotched

DL 45
Maximum shear F, = reaction = UT =5 = 225kN=225x 10> N

Grade shear stress parallel to grain (from Table 2.2) r, = 0.67 N/mm?
Permissible shear stress ryg, =r,K3Kg =0.67 x 1.25 x 1.1 = 0.92 N/mm?

3F, 3 225x10%
Applied sh =X . 2 <0. 2
pplied shear stress , 34 2X11.3x103 0.3N/mm?* < 0.92 N/mm

Thus the section is adequate in shear unnotched.
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Shear notched

Check the section with a 75 mm deep bottom edge notch at the bearing as illus-
trated in Figure 2.4. The permissible shear stress for a member notched in this
manner must be multiplied by a further modification factor K 5. For bottom edge
notches,

h, 150
Ki=—=—"—=067
T h 225

Hence

Faam =T K3 Kg K5 =0.92 x 0.67 = 0.62 N/mm?

3F, 3 225x10° , ,
ra—ibhe = 5 X m =045 N/mm < 0.62 N/mm

Therefore the section is also adequate in shear when notched as shown in Figure
24.

he = 150

Notch=75 L

Figure 2.4 Notched joist

Bearing
Maximum bearing force F = reaction =225 x 10°N

Assuming that the roof joists span on to a 100 mm wide wall plate, the bearing
length will be 100 mm and hence the bearing area will be this length multiplied
by the section breadth.

F 225x10°
bearing area 100 x 50

Applied bearing stress 0. 5 perp = = 0.45N/mm?

The grade bearing stress is the compression stress perpendicular to the grain from
Table 2.2. This will be taken as the higher of the two values on the basis that wane
will be specifically excluded at bearing positions. Therefore

Grade bearing stress o g perp = 2.2 N/mm?

Permissible bearing stress o ,am, perp = Tc, g, perp K3 K
=22x125x1.1
= 3.03 N/mm? > 0.45 N/mm?

The section is adequate in bearing

Joist self-weight

Finally, the load that was assumed for the joists can be verified now that the size
is known and given that the timber weighs 540 kg/m3:



