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Problem 3.4 Solution

2003 I1BC requirements |
Given: The plan and section of the building in Fig. 3.B. The basic wind speed is
100 mph, and exposure B applies. The building is enclosed and has a standard

occupancy classification. Roof dead load D = 15 psf en a horizontal piane. Wind
forces to the primary LFRS are to be in accordance with IBC Sec. 1609.6.

Per iBC equation 16-34, ps = X k. Psa0
From IBC Table 1504.-5, Iw = 1.0 for standard occupancy siructures.
Mean moof height =8t +5ft'2=10.5 ft

From IBC Table 1609.6.2.1{(4), for mean roof height less than 15 ft and Exposure
B,A=10. ‘

ps = ;L Iw pssﬂ = 1.0(1.0)p53‘, = psss.
Roof siope = 5 feetin 14 f 9 = tan™ 5/14 = 20 degrees

From Table 1606.‘6.2.-1'(1 ). for a basic wind speed of 100 mph and a reof siope of

20 degrees:
Zone Design Wind Pressure (psf) = p:3 = ps
A 22.0 :
B -5.8

C 14.6

D -3.2

E -19.1

F -13.3

G -13.3

H -10.1

Eox -26.7

Gon -20.9

“a” Dimension

a =lesser of 0.1 x least plan dimension = 0.1 (28 t) =2.8 ft
0.4 x mean mof height = 0.4 (10.5)=4.2f

butnotlessthan 3ft and0.04 (26f)=1.1f.

Minimum a = 3 ft contrals. 2a =6 f
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a. The wind force on the roof diaphragm in the transverse direction.
Draw the loading diagram.

Following are load diagrams i), ii) and iii). Diagram i} show the basic hofizontal
and vertical wind loading. The vettical loading is applicable to ali of the
diagrams, however there are two other horizontal load cases that need to be
checked for diaphragm design. Diagram ii) sets wind loading for zones B and D
to zero, as required by Figure 1609.6.2.1, footnote 7. Diagram iii) checks for a
minimum load of 10 psf over the entire projected area, as required by IBC Sec.
1609.1.2. Diagram iii) provides the most critical design load. ‘
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Wind ioading diagrams: ptan-
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b. The wind force distributed on the roof diaphragm in the Iongltudmal
direction. Draw the loading diagram.

The load to the diaphragm can vary depending on the appruach taken to framing
the gable end wall and the location of the ceiling (cathedral or sloped versus flat
at roughly eave height). Two common conditions are illustrated in this solution,
however others may exist. The second solution genera!ly leads to a conservative’
design of the diaphragm and shear walls.

Wind zones and unit ioads from transwerse dlrectun are apphcable

‘ Approachl Cathedrai Ceifing with Full Height Studs D @

AZone unit loads 22 psfx 4 ft = 88 pif
22 pstx § ft = 110 pif

CZoneunitloads 14.6 psfx 5 ft =73 pif
14.6 psf x 6.5 ft = 95 pif-
14.6 psf x4 ft = 58 pif
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Approach II: Level Ceiling Braced to the Roof with & Ft Studs

- AZone unitioads 22 psfx 4 ft = 88 pif
' 22 psfx 6 ft = 132 pif
C Zone unit loads 14.6 psf x 6 ft = 88 pif
14.6 psf x 9 ft =131 pif
-14.6 psf x 4 ft = 58 pif
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c. The total diaphragm shear and the uhit diéphmgm shear at Line 1.

‘Maximurn shear V = R = 1224 Ib Approach 1, 1513 Ib Appraach 2

Unit shearv = V/b
b = diaphragm depth in direction of load

Using 28 ftdepth v =1224Ib /50t = 25 pif ASD Approach 1
v= 1513 Ib /50 ft = 30 pif ASD Approach 2
(Elther answer is aweptable)

d. The total dlaphragm shear and the unit diaphragm shear at Line 4.

Maximum shear V=R = 2250 b
Unit shearv=V/b
b = diaphragm depth in direction of load

Note that the diaphragm depth is generally taken as the dimension between
Lines 1 and 2. In special cases, detailing might be provided to make the entire
roof dimension, including the overhangs, the effective depth See Chapter 9 for_
further discussian.

Using 28 ftdepth v = 2250 Ib / 28 t = 80 pif ASD
Using 32 ft depth v =2250 Ib/ 32 = 70 plf ASD

(Either answer is acceptable)
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Note On Roof Uplift Forces:

For wind loads fo the main wind-force-resisting system, IBC Figure 1609.6.2.1
(ASCE 7 Figure 6.20) provides a diagram of forces for a building without an
overhang. Interpretation of the requirements is required for application of uplift
forces to a building with an overhang. The following suggested application comes
from several of the experts invoived: in developing the ASCE 7 wind provisions. Ad
time of writing several guide and commentary documents are going to be
availabie in the near future through SEAW, ATC and ASCE/SEI. Users of this
text are encouraged to go to these resources for further explanation.

Transverse Loading




