Matn W Foorce leststing Susienn At h
Table 6-9 | Force Cocthercns. C, )
Open Budldings Monoslope Roofs
Roof angfe 9 L/B
degrees 5 3 2 v b v | oam 15
10 02 025 03 925 035 7 075
13 035 045 ps 0 07 1 ooss 09 085
20 03 06 075 {09 | 10 095 09
25 07 08 09 L ris Lo 105 095
30 0.9 10 12 12 p 12 11 10
Center of Pressure X/1,
Roof angle 8
degrees L/B
2to05 | ] 1/5 to 1/2
10 10 20 035 ‘ 0.3 03
23 0.35 035 04
30 0.35 0.4 0.45
Notes:

1. Wind forces act normal to the surface. Two cases shall be considered: (1) wind forces
directed mward, and (2) wind forces directed ourward.

2. The roof angle shall be assumed to vary = 10° from the actual angle and the angle resulung
n the greatest force coefficient shall be used

3. Notation:

B: dimension of roof measured normal to wind direction, 1n feet (meters);

Dimension of roof measured parallel to wind direction, in feet (meters),

L.
A Dastance to center of pressure from windward edge of roof, in feet (meters); and
8.

Angle of plane of roof from horizontal, in degrees.
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Gilier Structures All ke
Table 6-10 l Farce Coefticients. C, Chimneys, Tanks & Simila
Structures
Cross-Section Type of Surface /D —
R 25
Square {wind normal to face) All 13 14 24
Square (wind along diagonal) All 1.0 R I3
Hexagonal or octagonal All 10 12 L=
Moderately smooth 0.5 ‘ 0.6 0.7
Round (D,/q. >2.5) -
, Rough (DD = 0.02) 0.7 0.8 09
DJjg, >53,Dinm,q, inNm
(D1, >53, 7 ) | Very rough (DD = 0.08) | 0.8 1.0 12
Round (D g, €£2.5)
) All 0.7 08 1.2

(D\Jg, <53,Dinm,q_in N/m?)

MNotes:

i. The design wind force shall be calculated based on the area of the structure protected on a
plane normal to the wind direction. The force shall be assumed to act paraliel to the wind
direction

2. Linear interpolation is permutted for A/D values other than shown
3. Notatien:

D diameter of circular cross-section and least honzontal dimension of square, hexagonal or
octagonal cross-sections at elevation under constderation, in feet {meters);

D" depth of protruding elements such as ribs and spoilers, 1n feet (meters); and
h: height of structure, in feet (meters); and

g.: velocity pressure evaluated at height z above ground, in pounds per square foot (N/m’).




Oither Structures

Alth

fable 6-11

|

Fotve Coclticients

Solid Freestanding
W alls & Solid Signs

At Ground Level , Above Ground Level
[ :
Y l Cy 3N Cr
a2 <6 1.2
S
. {3 10 13
S ’ |4 16 14
10 1.5 20 15
20 1.75 40 1.75
30 1 835 &0 1.85
240 | 20 20 | 20

Notes:

1.

The term “s1gns” 1n notes below apphes also to "freestanding
walls".

Signs with openings comprising less than 30% of the gross
area shall be considered as solid signs.

Signs for which the distance from the ground to the bottom
edee 1s less than ©.25 aimes the verucal dimension shall be
considered to be at ground level.

To allow for both normal and oblique wind directions, two
cases shall be considered:

a. resultant force acts normal to the face of the signon a
vertical line passing through the geometnc center, and

b. resuitant force acts normal to the face of the sign ata
distance from a vertical line passmg through the
geometric center equal to 0.2 tmes the average width of
the sign.

Notation:

v: rato of height to width;

M: larger dimension of sign, in feet {(meters); and

N: smaller dimension of sign, n feet (meters).
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Othier Struclures

Allh

[able 6-12

{ Force Coclficients. C, Open Signs &

Open Structurces

Lattice Framewor ks

Rounded Members

e Flat-Sided D fq_ <253 DJg. >2.5
Members - _
(DJa, £33 | (D Jfq, >53

<0.] 2.0 1.2 0.8
0.1t00.29 1.8 b3 0.9
031007 1.6 1.5 1.1

Notes:

L.

t~

Signs with openings comprising 30% or more of the gross area
are classified as open signs.

The calculation of the design wind forces shall be based on the
area of all exposed members and elements projecied on a plans
normal to the wind direction. Forces shall be assumed to act
parallel to the wind direction.

The area Arconsistent with these force coefficients 1s the solid
area projected normal to the wind direction

Notation:
e: ratio of solid area to gross area;
D: diameter of a typical round member, in feet (meters),

q.: velocity pressure evaluated at height z above ground in
pounds per square foot (N/m’).




Other Structures adln
Table 6-13 ] Force Coclticients. Cp
Onpen Structures Trussed Towers
Tower Cross Section (OF
Square 10z2-59e+40
Triangle 342 .47 +34
Notes:

L.

For all wind directions considered, the area 4, consistent with the specified
foree coefficients shall be the solid area of a iower face projected on the piane
of that face for the tower segment under consideration.

The specitied force coeflicients are for towers with structural angles or similar
flat-sided members

For towers contaiming rounded members, il 1s acceptable to multiply the

spacified force coefficients by the following factor when detenmmning wind

forces on such members:
0.5t €2+ 0.57, butnot > 1.0

Wind forces shall be applied in the directions resulting m maximum member

forces and reacttons. For towers with square cross-sections, wind forces shall
be multiplied by the following factor when the wind is directed along a tower
d:agonal.

1+0.75 ¢, butnot>1.2

Wind forces on tower appurtenances such as ladders, conduits, hghts,
elevators, etc., shall be calculated using appropnate force coefficients for these
elements.

Loads due to ice accretion as described in Section 11 shall be accounted for.
Notation:

€. ratio of solid area to gross area of one tower face for the segment under
consideration.
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7.Snow Loads

7 1 Symbols and Notation

B

gable roof dnft parameter as determined

from Eq. 7.3

= exposure faclor as determined from Table 7-2

= slope factor as determined from Fig. 7-2

= thermal factor as determined from Table 7-3

= height of balanced snow load determined by

dividing p; or p, by ¥, in fect (meters)

clear height from top of balanced snow load to

{1) closest point on adjacent upper roof. {2) lop

of parapet, or (3} wop of a projection on the

roof, in feet (meters)

hy = height of snew dnfi. in feet (meters)

h, = elevauon difference between the ridge line and
the eaves

h, = heaight of obstructon above the surface of the
roof. in feet {meters}

[ = importance factor as determined from Table 7-
4

l, = length of the roof upwind of the dnft, in feet
{meters)

L = roof length parallel to the ridge line, in
feet {meters)

p, = maximum intensity of dnfi surcharge load. in
pounds per square foot (kilonewton per square
meter}

Pr = snow foad on flat roofs ("flat” = roof slope <
5°), in pounds per square foot (kilonewton per
square meter}

p, = ground snow load as determined from Fig. 7-1
and Table 7-1; or a site-specific analysis, 1n
pounds per square foot (kilonewton per square
meter)

p, = sloped-roof snow load, in pounds per square

foot (kilonewton per squarc meter)

ono
|

f=n
3
|

=3
o
1]

$§ = scparanon distance between buildings. n feet
{meters)

8 = roof slope on the leeward side, in degrees

w = width of snow drift, in feet {meters)

W = horizontal distance from eave to ridge, in
feet (meters)

-
|

= snow density in pounds per cubic foot
(kilonewtons per cubic meter) as determined
from equation 7-4

7.2 Ground Snow Loads, p, . Ground snow loads, p,, 10
be used in the determination of design snow loads for roofs
shall be as set forth in Fig. 7-1 for the contiguous United
States and Table 7-1 for Alaska Site specific case studies
shall be made to determine ground snow leads in areas
designated CS in Fig. 7-1. Ground snow loads for sites at
elevations above the limits indicated in Fig. 7-1 and for all
sites within the CS areas shall be approved by the
authority having junsdiction. Ground snow load
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determination for such sites shall pe based on an extreme
vatue stabstical analy sis of data available in the viciniry of
the site using a value with 2 2% annual probabimn of bewng
enceeded (30-vear mean recurrence (nterval}

Snow loads are zero for Hawau. except in mountainous
regions as determined by the authenty having junsd:iction

7.3 Fiat-Roof Snow Loads p;. The snow load, p;, on a
roof with a slope equal to or less than 3 degrees (1 inJ/fi =
4.76°) shall be calculated in pounds per square fool
(kilonewton per square meter) using the following formuia

p;=07CClp, (Eq. 7-1)

but not less than the fotlowing mimimum values for low
slope roofs as defined 1n Secuon 7 3 4

where p, 15 20 /7 (D 96 kN/m?) or less,
pr={Dp, (Imporiance factor times p

where p, exceeds 20 Ib/ft? {0.96 kN/m?).
pe=20(1} (Importance factor tmes 20 (b4r)

7.3.1 Exposure Factor, C, . The value for C, shall be
deterrmined from Table 7-2

7.3.2 Thermal Factor, C,.The value for C, shall be
determined from Table 7-3

7.3.3 Importance Factor, I, The value for | shaill be
determumed from Table 7-4

7.3.4 Minimum Values of p, for Low-Slope Roofs.
Mimmum values of p; shall apply to monoslope roafs with
slopes less than 15 degrees. hip and gable roofs with
siopes less than or equal to (70/W) + 0 5, and curved roofs
where the vertical angic from the eaves to the crown 15 less
than 10 degrees,

7.3 Sloped-Roof Snow Loads, p,. Snow loads acting on a
sloping surface shall be assumed to act on the herizontal
progection of that surface. The sloped-roof snow load, p,,
shall be obtained by multiplying the flat-roof snow load. p,
by the roof slope factor, C:

p,= Cs Py (E'q ?"2)

Values of C, for warm roofs. cold roofs, curved roofs, and
multiple roofs are determined from 7.4.1-7.4.4. The
thermal factor, C,, from Table 7-3 determines if a roof is
“cald” or "warm." "Slippery surface” values shall be used
only where the roof's surface is unobstructed and sufficient
space 15 available below the eaves to accept all the shding
snow. A roof shall be considered unobstructed if no objects
exist on it which prevent snow on it from sliding. Shippery
surfaces shall include metal, slate, glass, and bituminous,



rubter and plastic membranes with a smcoth surface
Membranes with an imbedded aggregate or mineral granuie
surface shall not be considerea smooth Asphalt shingles.
wooc shingles and shakes shall not be considered shppery

7.4 1 Warm-Roof Slope Factor, C, . For warm roofs (C, =
1 G as determined from Table 7-3) with an unobstructed
slippery surface that will aliow snow 10 shide off the eaves,
the 1oof slope factor C, shall be determined using the
dashed hine ir Fig 7-2a, provided that for non-ventilated
roofs. their thermal resistance {R-value) equals or exceeds
30 fi* hr °F/Bru (3 3 K-m*W) and for venulated roofs,
their R-value equals or exceeds 20 fi*hr °F/Btu (3.3

K m¥W) Exterior ai; shall be able to circulate freely under
a veninated roof from its eaves to 1ts ndge For warm roofs
that do not meet the aforementoned conditons, the sohd
iine in Fig 7-Za shall be used 10 determine the roof slope
facior C,

7.4.2 Cold Roof Slope Factor, C,. Cold roofs are those
with a C, > 1 0 as determuned from Tabée 7-3 For cold
roofs with C,= | 2 and an unobstructed shippery surface
that will aflow snow to shde off the eaves, the roof slope
factor C, shall be determined using the dashed hne in Fig
7-2b For all ather cold roofs with C, = 1 2, the solid line
in Fig. 7-2b shali be used to determine the roof siope factor
C, Forcold roofs with C, =11, C, shall be determuined by
taking the average of values obtaned from the appropnate

C, < | Qcurve mn Fig 7-22 and the appropriate C, =1 2
curvez (n Frg 7-2b

7.43 Roof Slope Factor for Curved Roofs. Portions of
curved roofs having a slope exceeding 70 degrees shall be
considered free of snow load, (i.e, C, = 0). Balanced loads
shall be determinied from the balanced load diagrams in
Fig 7-3 with C, determined from the appropriate curve in
Fig 7-2.

7 4 4 Roof Slope Factor for Multiple Folded Plate,
Sawtooth, and Barrel Vault Roofs. Multiple folded plate.
sawtoath, or barrel vault roofs shall have a C,=1.0, with no
reduction 1n snow load because of slope (i.e., p, = py).

7.4.5 Ice Dams and Icicles Along Eaves, Two types of
warm roofs that drain water over their eaves shall be
capabie of sustaining a uniformly distnbuted load of 2 p,
on all averhanging portions there: those that are
unventilated and have an R-value less than 30 ft*-hr-°F/Bru
(5.3 kem*W) and those that are ventilated and have an R-
value less than 20 f-hr °F/Btu (3.5 k*m®/W). No other
lpads except dead loads shall be present on the roof when
this uniformly distributed load is applied.

7.5 Partial Loading. The effect of having selected spans
loaded with the balanced snow load and remaining spans
loaded with half the balanced snow load shall be
investigated as follows:

7.5.1 Continucus Beam Systems. Continuous beam
svstems shatl be ivestigated for the effects of the three
wadings shown n Figure 7-3

Case b Full bajanced snow load on either extenor span
and half the balanced snow lead on zil other spans
Case 2 Half the balanced snow load on either exierior
sezn and full balanced snow toad on all other spans

Case > All possible combinatons of full balanced
snow load on any ewo adjacent spans and half the
balanced snow load on all other spans For this case
there will be (n-1) possible combinations where n
equals the number of spans i the continuous beam
svsiem

I 2 canulever is present in any of the above cases. 1 shail
be considzred to be a span.

Partial load provisions need not be apphied to struciural
membe~s which span perpendicular to the ndgeline in
gable roofs with slopes greater than 70/W ~ 0 3

7.5.2 Other Structural Systems. Areas susiainung only
half the balanced snow load shall be chosen so as to
produce the greatest effects on members beng analyzed

7.6 Unbalanced Roof Snow Loads. Balanced and
unbalanced loads shali be analyzed separately Winds from
all directions shall be accounted for when estabishing
unbalanced loads.

7.6.1 Unbalanced Snow Loads for Hip and Gable Roofs
For hip and gable roofs with a slope exceeding 70° or with
a slope less than 70/W - 0.5, unbalanced srow loads are
not raquired to be applied For roofs with an eave to ndze
distance. W, of 20 fi. or fess, the structure shall be designed
10 resist an unbalanced umiform snow load on the jeeward
side equal to 1.3p,/ C, for roof slopes of 53° or less, ana
1.5p, ¢ C, for roof slopes exceeding 5° For roofs with

W > 20 fi and with slopes {1a degrees} greater than

275 Bp, / YW , the structure shall be designed (o resist an
unbalanced uniform snow load on the leeward side equal to
1241 ~ Br2)p/C, with B given by equation 7-3

0.5 LW <1

B={033+0.167UW 1<L/W <4 Eq 7-3
1.0 LW > 4

Where L is the roof length paralle] to the nidgeline and W
15 the horizontal eave to ridge distance. For roofs with W >
20 fi. and slopes (in degrees) equal to or less than

275 Ppy/ YW the structure shall be designed to resist a
linearly varying snow load on the leeward side. This
linearly varying load is 1.2 p,/ C, at the ndge and

t 2 {1 +B)p/ C, at the eave. However the intensity of the
surcharge at the eave, 1.2 p,/ C,, need not be taken as
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larger than the producet of the snow density, y. and the
clevation dilierence between the ridgeline and the eaves,
h.

For the unbalanced siweatign with W > 20 1., the windward
side shall have a umform load equal to 0.3p, when the
angle in question is greater than 273 Bp,/ yW and 0.3 p,
when ike roof slope is equal 1o or less than 275 fp, / yW.
Balanced and unbalanced loading diagrams are presented
in Fig. 7-3.

7.6.2 Unbalanced Snow Loads for Curved Roofs.
Portions of curved roofs having a slope exceeding 70
degrees shall be considered free of snow load. If the slope
of a straight line from the eaves (or the 70 degree poin, if
present} (o the crown is less than 10 degrees or greater than
6Q degrees, unbalanced snow loads shall not be taken into
ACCOuNL.

Unbalanced loads shail be determined according to the
loading diagrams in Fig. 7-3. In all cases the windward side
shall be considered free of snow. If the ground or another
roof abuts a Case IT or Case I (see Fig. 7-3) curved roof at
or within 3 feet (0.91 m) of 1ts eaves, the snow load shalt
not be decreased between the 30-degree point and the eaves
but shall remain constant at the 30 degree point value. This
distribution ts shown as a dashed Yine in Fig. 7-3.

7.6.3 Unbalanced Snow Loads for Multiple Folded
Plate, Sawtooth, and Barrel Vault Roofs. Unbalanced
loads shal! be applied to folded plate, sawtooth, and barrel
vaulted multiple roofs with a sfope exceeding 3/8 m/fi
(1.79 degrees). According to 7.4.4, C, = 1.0 for such roafs,
and the balanced snow load equals p,. The unbalanced
snow toad shall increase from one-half the balanced load ar
the ridge or crown {i.e., 0.5 py) to two times the batanced
{oad given in 7.4.4 divided by C, at the valley (i.e.,

2 p/C,) Balanced and unbalanced loading diagrams for a
sawtooth roof are presented in Fig. 7-6. However, the snow
surface above the valley shall not be at an elevation higher
than tlie snow above the ridge. Snow depths shall be
determined by dividing the snow load by the density of that
snow from Eq. 7-3 which is in 7.7.2.

7.6.4 Unbalanced Snow Loads for Dome Roofs.
Unbalanced snow loads shall be applied to domes and
similar rounded structures. Snow loads, determined in the
same thanner as for curved roofs in 7.6.2, shall be applied
to the downwind 90 degree sector in plan view. At both
edges of this sector, the load shall decrease linearly to zero
over sectors of 22.5 degrees each. There shall be no snow
load on the remaining 225 degree upwind sector,

7.7 Drifts on Lower Roofs {Aerodynamic Shade). Roofs
shall be designed to sustain localized loads from snow
drifts that form in the wind shadow of (1) higher portions
of the same structure and (2) adjacent structures and terrain
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features.

7.7.1 Lower Roof of a Structure. Snow that ferms drifts
comes from 2 highzr roof or. with the wind from the
opposite dirzction. rem the roof on which the drift ts
located. Thesz two k:nds of dnifts (Mezward” and
"windward"” respeciivelv) are shown in Figure 7-7. The
geometry of the surcharge load due to snow drifiing shall
be approximated by a triangie as shown in Fig. 7-8. Dnift
leads shall be superimposed on the balanced snow load. If
h/hy, 15 less than 0.2, drift Ipads are not required to be
applied.

For leeward drifis the dnift height h, shatl be determined
directly from Fig. 7- using the Jength of the upper roof.
For windward drifis the drift height shall be determined by
substituting the length of the lower roof for i, in Figure 7-9
and using thr2e-quarters of h, as derermined from Figuie
7-9 as the dnfi height. The larger of these bwo heights shall
be used in design. [fihis height is equal to or less than h..
the drift width, w, shall equal 4 h, and the drift height shall
equal hy. If 1his height exceeds h,. the drift width, w, shall
equal 4 b,*Mh, and the drifi height shall equai h.. However,
the drift width w shall not be greater than 8 h.. If the drifi
width, w, exceeds the width of the lower roof. the dnift
shall be truncated at the far edge of the rouf. not reduced Lo
zero there. The maximum intensicy of the drift surcharge
load, py. equals hyy wheare snow density, v, isqdefmcd in Eq.
T-4:

¥ =0.13 pg + 14 but not more than 30 pef  Eq. 74
{(in SE: y=0.426p, + 2.2 but not more than 4.7 kN/m’)

This density shall also be used to determine h, by dividing
pr{or py) by v. {in SI. also muliply by 102 to get the depth
I meters)

7.7.2 Adjacent Structures and Terrain Features. The
réquirements in 7 7.1 shall also be used to determine drifi
loads caused by a higher structure or terrain feature within
20 feet (6.1 m}) of a roof. The separation distance, s.
between the roof and adjacent structure or terrain feature
shall reduce applied drift loads on the lower roof by the
factor (20 - sy20 where s is in feet ({6.1-5)/6.1 where sisin
meters).

7.8 Roof Projections. The method in 7.7.1 shall be used
to calcutate drift loads on all sides of roof projections and
at parapet walls. The height of such drifts shall be taken as
threc-quarters the drift height from Fig. 7-9 (i.e, 0.75 hy)
with I, equaj to the length of the roof upwind of the
projection or parapet wall. If the side of a roof projection is
less than 15 fi (4.6 m) long, a drift load is not required 10
be applied to that side.

7.9 Sliding Snow. The extra load caused by snow sliding
off a sloped roof onto a lower roof shall be determined




assuming that all the snow that accumulates on the upper
roef under the balanced loading cond:ition shdes onto the
tower rool The sohd hnes in Fig 7-2 shall be used 10
determine the total exira load available from the upper
roof, regardless of the surface of the upper roof.

The stiding snow load shall not be reduced unless a portion
of the snow on the upper roof 1s blocked from shding onto
the lower roof by snow already on the lower roof or 1s
expected to slide clear of the Jower roof

Shiding loads shall be superimposed on the balanced snow
load.

7.10 Rain-on-Snow Surcharge Load. For locations
where p, 15 20 psf (0.96 kN/m?) or less but not zero, all
roofs with a slope less than 1/2 in /ft {2 387). shall have a 3
psf (0 24 KN/m?) rain-on-snow surcharge load applied to
establish the design snow {oads Where the mimumum flat
roof design snow load from 7 3 4 exceeds p, as determined
by Eq. 7-1. the rain-on-snow surcharge load shall be
reduced by the difference between these two values. with a
maxtmum reduction of 5 psf (0.24 kN/m?)

7.11 Ponding Instability. Roofs shail be designed 10
preclude ponding istabiiity. For roofs with z slope less
thar 1/4 10 /f (1 19°), roof deflecuons caused by full snow
lpads shall be investigated when determining the likelihood
of ponding instabihity from rain-on-snow or {rom snow
meltwater (see 8 4).

7.12 Existing Roofs. Exisung roofs shall be evaluated for
increased snow loads caused by additions or alteranions.
Owners or agents for owners of an exisuing jower roof shall
be advised of the potennial for increased snow loads where
a higher roof is constructed within 20 feet (6.1 m) See
footnote to Table 7-2 and Secuon 7 7.2
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Table 7-1 Ground Snow Loads, p,, for Alaskan locations.

Location iﬁ?—’_&m} Location it s (kN/m°)  Locanen i/l TI-:NIm:]
Adak 30 (14 Galena &0 (29} Petersburg 150 (72}
Anchorage 30 (24) Gulkana 70 (34 St Paul Islands 40 {19
Angoon 70 (3.4} Homer 40 (19 Seward 30 (24)
Barrow 25 {12) Juneau 60 {29) Shemya 25 (1.2)
Barter [sland 35 7 Kenai 70 34) Suka 50 (2.4)
Bethet 40 (1.9) Kodiak 30 (1.4  Talkeetna 120 (58)
Big Delta 50 (24)  Kotzebue 60 (29)  Unalakleet 50 (2 4)
Cold Bay 25 {12} MeGrath 70 3.4) Valdez 160 77
Cordova 100 48 Nenana 80 (38  Whitier 300 (44
Fairbanks 80 (29)  Nome 70 (3.4)  Wrangell T80 (2.9)
Fort Yukon 60 (29) Palmer 50 {24}  Yakutat 130 (73

Table 7-2 Exposure Factor, C,

Terrain Category Fully Exposed Exposure of rool™ Sheltered
Partially Exposed

A (see Section 6.5.3) N/A 11 13

B (see Section 6 5 3 0.9 1.0 12

C (see Section 6.5.3) 69 10 bl

D {see Section 6.5.3) 08 0.9 10
Above the treeline in windswept mountainous areas 0.7 0.8 NFA

In Alaska, 1n areas where trees de not exrst within a 2- a7 0.8 N/A

mile (3 km) radius of the site

The terrain category and roof exposure condition chosen shalt be representative of the anticipated condiuons dunng the life of
the structure. An exposure factor shall be determined for each roof of a structure.

* Definttons

Partially Exposed: All roofs except as indicated below

Fully Exposed: Roofs exposed on all sides with no shelter** afforded by terrain, higher structures or rees Roofs that contain
several large pieces of mechanical equipment, parapets which extend above the height of the balanced snow ioad (h,), or other
obstructions are not in this category.

Sheltered: Roofs located tight in among conifers that qualify as cbstructions.

=* Obstructions within a distance of 10 h, provide "shelter,” where b, is the height of the obstruction above the roof level. If the
only obstructions are a few deciduous trees which are leafless in winter, the "fully exposed” category shall be used except for
terrain category "A_" Note that these are heights above the roof. Heights used to establish the Terrain Category in Section 6.3.3
are heights above the ground.
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Table 7-3 Thermal Factor, C,

Thermal Condition= C,

All straciures except as indicated below 10

Structures hept just above freezing and others with cold. »entilated roofs in wnich the thermal resistance {R- [l
value} between the ventilated space and the heated space evcezas 23 Fhr sg B (4 4 K mYw)

Unheated structures and structures intentronally kept below freezing 12

Continuously heated greenhouses ** with a roof having a thermal 085
resistance {R-value) less than 2.0 F*hrsq f/Buu (0 4 K-mYW)

* These condinions shall be representative of the annicipaied conditions dunng winters for the hfe of the structure.

** Green houses with a constantly mainiained interio- temperature of 3¢ degrees F {10 degrees C) or more at any point 3 feet
above the floor level dunng winters and having either a maintenance arendant or duty at all imes or a temperature atarm system
1o provide warmung in the event of a heating failure

Table 7-4 Importance Factor, I,
(Snow Loads)

Category* 1
1 08
[i 10
it 11}
v 1.2

* See Secuen 1 5 and Table §-1
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In G5 areal, site-specific Caze Sludies are required 1o
establish ground snaw loads. Extrers local variztions
in ground snow foads i Lhese areas preclude mapping
al this scale,

Mumbers in parentheses represeal the upper slevation
i#mits in leet for the ground snow load values presented
below. Site-specific case studies are required 1o establish
ground snow loads al elevations rol covered.

To cosrvert Ih/sq ki to kN/m™. multipty by 0.0479.

Ta conwvert feet 1o meters, mufliply by 0.3048.

TSI | 1
o 100 200

—1
00 miles

FIG. 7-1. Ground Snow Loads, p, for the United States (Ib/sq {t)
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Porlion i rost where
Ce = .0 from Figure 7-2
(may inctude entire root)
Case 1 — Slope at caves < 30° '

Balanced Load

e T T T T T Ty e
Yy r r v ¥ L I A A | VY!’T!D
s 'Y F Y
Eaves Crown

Eaves

Eaves

2 pf ‘/ C
wWind q 05 p, '/‘/‘//l/'/l/‘/’
Unbalanced Load '

Crown Eaves
Portion of roof whare

.=
Case 2 — Slope at eaves 30° to 70°

Cg = 1.0 from Figure 7-2

: . 1 : TR
AT

Balanced Load

} l T\ Py Cs.
r ¢ ¥ —+ 0
Eaves 30° Crown 30° Eaves
Point Point
””” 2p GG,
Wind # 0.5 py l AI/I\T? 2 3Gt C
Unbalanced { oad 1
i i
Eaves 30° Crown 30° Eaves
Paint Point
Portion of roof where
L=
Case 3 —- Slope at eaves > 70°

Cs = 1.0 from Figure 7-2

A
Balanced Load A
o
Eaves 30°
Point
70°
Point
Wind #
Unbalanced Load
r I 3
!
Eaves ag°
Point
70°
Point
F_Jse the slope at the eaves to determine C, here
** Use 30° slope to determine C, here

5
- .
* Alternate distribution if another root abuts

Figure 7-3. Balanced and Unbalanced Loads for Curved Roads
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Feried

Full
Half
r b b b’ v L k k. 2 A h
L
o A
Case 1
Full
‘ (
Half Z}
| %
3 3 h Y k y - + Y Y b b 3 L
Rt
. A A
Case 2
Full
Half Half
r BB {
‘E' r 4 ¥ k4 v I L
| 3
.* Y
Case 3

* The left supports are dashed since they would not exist when a cantilever is present

Figure 7-4. Partial Loading Diagrams for Continuous Beams
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Balanced l—l 1

ﬁ] ; 3 l 11.5@»’0@10,‘955”
|

Unbalanced J ' l r‘ y 1.5ps/Cefor8>5°

W <20t

t 0.3pg
Unbalanced T I ! ’ 12 (1 + (B/2))ps/ Ce
W>20f and lLLLfll DR . 2
0>{275 8 pi/ YW)

]

12pyfce

Unbalanced i ('-’T_”—‘I/ﬂ’l/ﬂﬁ\
nbalance
W > 20t and 1 lj yrl ]v i 1 j{ /}

0< (275 B pr/ YW)
: f 1201 +P)p/ Ca€12{p:/Co)+vhe

Figure 7-5. Balanced and Unbalanced Snow Loads for Hip and Gable Roofs

Note: Unbalanced loads need not be considered for 8 2 70° or for 8 < 70/W + 0.5
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Batlanced
Load

.._.,__
T

2p /Gt

!

Unbalanced \[\l\
Load J
0

[]
I

0.op

* May be somewhat less; see Section 7.6.3.

Figure 7-6. Balanced and Unbalanced Snow Loads for a Sawtooth Roof
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Wind -* e ————

‘ ara i~ . Leeward Dnft
Windward Drift ,,//W. ! Winaward Leewara! e

w  Step Step —
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Snow

Figure 7-7. Drifts Formed at Windward and Leeward Steps
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h,, Drift Height (ft)

10|i1-|i

]

- Ifl, > 600 ft, use equation

.= 600 ft

If1, <25 ft,use!l, =25 ft

3 4
hy=0.43 V1, '\/pg+10—1.5

N R R R

0 20 40 60 80
pq. Ground Snow Load (Ib/ft?)

To convert Ib/ft 2 to kN/m 2, multiply by 0.0479.
To convert feet to meters, multiply by 0.3048.

Fig. 7-9. Graph and Equation for Determining Drift Height, h ,.
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