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FIG. 6-1. Basic Wind Speed
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Special Wind Regicn
90(40)
110(49) 120(54) Hawaii 105 (47)
Puerto Rico 145 (65)
Guam 170 (76)
Virgin Islands 145 (65)

American Samoa 125 (56}

Notes: .

1. Values are nominal design 3-second gust wind speeds in miles per hour (fvs)
at 33 ft (10 m) above ground for Exposure C category.

2. Linear interpolation between wind contours is permitted.

3. Islands and coastal areas outside the last contour shall use the last wind speed
contour of the coastal area.

4. Mountainous terrain, gorges, ocean promoniories, and special wind regions
shall be examined for unusual wind conditions.
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Lopooaphue Factor, K, —I

38

Forane -2 ]

b f
Spred-up ]‘ f é/ Speci-up
GRE =

‘ £ {Dawanind) {0 V(Upwind) | x(Dawowind)
" s T 1 x
i a2 172
4 i y
/ < HR2 P B2
i - s
PR RS Ry RS R L
ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL
Topographic Multiplicrs for Exposure C
K; Mulnplier K; Multiplier K, Multipler
H/L, 2-D 2-D 3-D x/Ly, 2-D All 'L, 2-D 2-D 3-D
Ridge | Escarp. | Axisym. Escarp. | Other Ridge | Escarp. | Axisym.
Hill Cases Hill
0.20 0.29 017 0.21 .00 1.00 100 000 100 1.00 100
025 0.36 021 026 G 50 0.88 0.67 010 074 078 067
030 043 026 0.32 100 06.75 032 0.20 0.55 0.61 045 |
0.35 0.51 030 0.37 150 063 000 0.30 041 0.47 030
0 40 Q.58 034 0.42 2 00 g 50 0.00 0.40 030 0.37 0.20
0.45 065 0.28 0.47 250 038 000 0.50 0.22 0.29 0.14
0.50 072 0.43 0.53 300 025 0.00 0.60 Q.17 0.22 0.09
3.50 0.13 0.06 0.70 0.12 G:17 .06
4.00 0.00 0.00 0.80 0.09 0.14 0.04
0.90 007 0.11 003
100 005 0.08 0.02
150 0.01 0.02 0.00
200 0 00 0.00 000

Notes:

1. For values of H/Ly, x/L; and /L, other than those shown, linear interpolation 1s permitted.

2. For H/Ly > 0.5, assume H/L, = 0.5 for evaluating K, and substitute 2H for L, for evaluating K,
and KJ.

3. Multipliers are based on the assumption that wind approaches the hill or escaipment along the
direction of maximum slope.

4. Notation:

H: Height of hill or escarpment relative to the upwind terrain, in feet (meters).

Ly: Distance upwind of crest to where the difference in ground elevation is half the height
of hill or escarpment, in feet (meters).

K Factor to account for shape of topographic feature and maximum speed-up effect.

K;: Factor to account for reduction in speed-up with distance upwind or downwind of
crest.

K, Factor to account for reduction in speed-up with height above local terram.

X: Distance (upwind or downwind) from the crest to the building site, in feet (meters).

z: Height above local ground level, in feet (meters). wreir Sdieg c

5 Horizontal attenuation factor. -

Y Height attenuation factor.




boputrapluc actar, K, ]

Frovure -2 (con't) ]

Equations:
K, =(1+K; Ky Kq)?

K, determined from table below

K. =(1 i )
. I
K, =e@lh

Parameters for Speed-Up Over Hills and Escarpments

K. /(E/Ly) o
Hill Shape Exposure ¥ Upwind Downwind
B C D of Crest of Crest

2-dimensional ridges

(or valleys with negatve | 1.30 1.45 | 155 3 15 i.5

Hin K]/(H/Ih)
2-dimensional escarpments 0.75 085 1 095} 25 1.5 )
3-dimensicnal axisym. hill 0.95 1.05 1.15 4 1.5 .S
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I ternal Pressure Coctlicients. C,

Encloscd, Partially Enclosed Buildings

Walls & Roofs
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Mam MWaund Force Restsitng Sistem ENIER

Fizure 6-3 {con’t) External Pressuic Coctticrents, C,.

Walls & Roofs

Enclosed. Partinily Enclosed Burldinas
Wall Pressure Coctlivients,
Surface L/B 5 C, L Lse Math
Windward Wall Allvalues | 08 } q.
01 EE | B
Leeward Wall 2 ; -0.3 G,
24 ‘ 02
Side Wal) Al values -07 a4
Roof Pressure Coeflicients. C,. for use with g,
Windward Leeward
Wind . Angle, §
Direction Angle, O (degrees) (decfrees\
h/L TEE 20 [ 25 [ 30 | 33 45 | 260= | 10 | 15 [ 220
07 |03 |03 [ 02 |02 o 0" 031 051 06
Normal | <025 00" | 02 | 03 30 04 | 04 joore] P9
o -0.9 07 ~-04 -053 02 -02 G.0* - . .
ridgefor | G5 00°{ 02 |02 03 | o4 Jooig} P 0306
§210° 3y a10 07 05 (031 02 0.0* Rrarne
<10 i % o0 L o2 ¢2 103 looctel " | ¢
Horiz distance from C
Normal windward edge P | *Valuz is provided for interpolation purposes
to 0to /2 . -095
ridgefor { <0.5 | h210h -0.9 **Value can be reduced hinearly with area over
8<10 hioZh 08 which 1t 1s apphcable as follows
and >2h -0.3

Parfﬂlel 016 W2 )y s Area (sq 1t} Reduction Factor

toridge [ 21.0 < 100{9 29 sqm) 10

forali g 200(23.23 sqgm) 09

> .
h/2 07 57500 (52 9 sqm) 53

Notes:

1 Plus and munus signs signufy pressures acung toward and away from the surfaces, respectively

2 Linear interpolation 1s permitted for values of L/B, A/L and & other than shown. Interpolanion shall cnly be
carmed out between values of the same sign. Where no value of the same sign is given, assume 0.0 for
interpolation purposes.

3. Where two values of C, are listed, this indicates that tte windward roof slope is subjected to either positive
or negative pressures and the roof structure shall be designed for both conditions. Interpolation for
wntermediate ratios of h/L 1n thus case shall only be carned out between C, values of like sign.

4. For monoslope roofs, entire roof surface 1s either a windward or leeward surface.

5. For flexible buildings use appropriate Gyas determined by rational analysis.

6. Refer to Table 6-8 for arched roofs.

7. Notation:

B: Horizontal dimension of building, in feet (meter), measured nommal to wind direction.
L- Horizontal dimension of building, in feet (meter), measured parallel to wind direction.
h. Mean roof height in feet (meters), except that eave height shall be used for 8 < 10 degrees.
z: Height above ground, 1n feet (meters).
G- Gust effect factor.
q.qs: Velocity pressure, in pounds per square foot (N/m?), evaluated at respective height
0. Angle of plane of roof from herizontal, 1n degrees,
§. Formansard roofs, the top honzontal surface and leeward inclined surface shall be treated as leeward

surfaces from the table.

#For roof slopes greater than 80°, use C,=08§




Mo Wond Foree Resisting System Lol it

Frouie -4 l Exteraald'tessure Coelficienis, GChyr

Walls & Gable Roofl

Enclased. Parually Enclosed Buildings

’\b ’,
. ‘l .
MIND BIRECTION /Tmi% E RECTIO
RANGE 3

CASE A
_:;gfefe Building Surface
(degrees) 1 2 3 4 IE 2E 3E | 4E
0.5 0.40 -0.69 037 029 0 &1 -1 07 053 | 043
20 0.53 -0.69 -0.48 043 080 -107 -0 69 ? -0.64
30-45 0.56 0.21 -0.43 -0 17 0.69 0.27 0.53 | 048
90 0.56 0.56 .0.37 -0 17 0 69 0.69 048 | -0.48
CASE B
AIIESI(:%[E) Building Surface
(degrees) | 2 3 4 5 6 | 1 | 22 | 38 | 48 | s | 6E
0-90 | -045 ) 069 | 037 | 045 | 040 | 029 | 048 | -1.07 | 053 | 048 | 061 | -043

Notes:

1.
2

Case A and Case B are requured as two separate loading conditions to generate the wind actions,

including torsion, to be resisted by the mam wind-force resisting system.

To obtain the critical wind actions, the building shali be rotated in 90° degree increments so that

each comer in turn becomes the windward corner while the loading patterns in the sketches remain

fixed. For the design of souctural systems providing lateral resistance in the direction paralle] 1o the
ndge line, Case A shall be based on 8 = 0°,

Plus and minus sigos signify pressures acting toward and away from the surfaces, respectively.

For Case A loading the following restrichons apply-

a. The roof pressure coefficient GC,, when negative in Zone 2, shall be applied in Zone 2 for a
distance from the edge of roof equal to 0.5 tunes the horizontal dimensions of the building
measured perpendicular to the eave line or 2.5k, whichever is less: the remainder of Zone 2
extending to the ridge lme shall use the pressure coefficient GC,r for Zone 3,

b. Except for mornent-resisang frames, the total horizontal shear sgall not be less than that
determined by neglecting wind forces on roof surfaces.

Combinations of external and internal pressures (see Table 6-7) shall be evaluated as required to

obtain the most severe loadings.

f}or values of O other than those shown, linear interpolation is permitted.

gtation;

a: 10 percent of least honzontal dimension or 0.4h, whichever is smaller, but not less than ether
4% of least horizontal dimension or 3 fi (I m)

h:  Mean roof height, in feet (meters), except that eave height shall be used for 6 < 10°.

8: Angle of plane of roof from horizontal, 1n degrees.
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Figure 6-3 4 Exterual Pressure Coctticients. GC,,

ir <60t

Enclosed. Purtiatly Enclosed Buildings
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1/
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[R5 T N = ) T & o]

[y

02

+Q04
+)6

1-08 F4‘&1-)

+1.0 —

1.2 L

+07

+10

1 10 20 50 100 200 5001000
(0.1) (09) (19) (45} (93) (186) (465} (529)

Effective Wind Area, ft2 (nf )

Notes:

1. Vertical scale denotes GC, to be used wath g,.

2. Honzontal scale denotes effective wind area, in square feet (square meters).
3.

Sk

respectively

Notation:

Plus and minus signs signify pressures acting toward and away from the surfaces,

Each component shall be designed for maximum positive and negative pressures.
Values of GC,, for walls shall be reduced by 10% when 6 < 10°.

a. 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than
either 4% of least horizontal dimension or 3 £t (1 m1).

A: Mean roof height, in feet {meters), except that eave height shall be used for 6 < 10°.

8: Angle of plane of roof from horizontal, in degrees.
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Figure 6-38 External 'ressure Cocllicienis, GC[,

Gable Roofs 8 € 107

Enclosed. Parnally Enclosed Buldings

L

n

|

1

)&

External Pressure Coelfficient, GCp

L}
gy OO EREONNS,
I I I
i | N
I |
i | ]
H |
~ 1
¢ @ | OO |
I
I I 1
| 1
| L
i I ;
Snj oMo ol
_é_ AN
10 100 T 10 10
12 2 a2 °
30 ' < 30 || :
IO Roof P S 2 KO Overhang ; .
26 o 6
> 5 o . é
: AN O X -
20 2.
a8 19 A -1.8 g a8 OB — 3\ ' 7
18 g — 16
-1.4 !\ $ A& ‘\!
4 - o
a2 A e 42 Y
1O N -1t — \ S 11
-1.0 L 10 = -0 '[
08 i s 5 08 a8
06 08 '
04 - L 1 1020 50 100 200 5091000
02 {01 @9 (19) [46) (93) (186) (455 (929
M raYore) ‘ a2 Effective Wind Area, ft* (nf )
+4
.6 ! .|
1 10 20 50 100 200 5001000
o1 {03 19 {46 (83 (186 {4635){R29)
Effective Wind Area, #? (m2 )
Notes:
1. Verucal scale denotes GC, to be used with g,
2. Honizontal scale denotes effective wind area, in square feet (square meters).
3. Plus and mmus signs signify pressures acting toward and away from the surfaces, respectively
4. Each component shall be designed for maximum positive and negative pressures.
5. If a parapet equal to or higher than 3 ft (1m) is provided around the perimeter of the roof with 8
< 10°, Zone 3 shall be treated as Zone 2.
6. Values of GC, for roof overhangs include pressure contributions from both upper and lower

surfaces.
7. Notation
a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than
either 4% of least horizontal dimension or 3 fi (1 m).
h: Eave height shall be used for 8 < 10°.
8: Angle of plane of roof from horizontal, in degrees.
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Frpure 6-3B {cov 0} External Preasure Coctlicients GC

Enclosed, Partaily Enclosed Buitdinzs Gﬁble/Hip Roofs 10°< @ < 3(°
a - U
_IL__ . P [
i ORONCORENU
T- H I I
i | b
i | 1
1 | |
! [ |
ofoRe 6,
| 1
B 1 |
1 | i
! i { :
_I_ C— —r~ 1)
SR ORORO ©)
T
i0 100 a
o -24 i T l ')
S a2 HDE- - & 10 100
& i Roof | Z1 —- 4
'2 0 ] 1 fand 0 4 T
<= i N : S e : L]
S ~ I R o |~ Cvernang | i
= 15 4 = i& +
o : . ! = : AN i
= 14 i | 14 g 3 ‘\
o a2 ; o 2z
S kD ; —1 46 @ 30 \\- 5 i
@ 98 Q8 3 28 N ;
=3 46 ! w 26 - -
3 04 *4_. 2 24 I e L
2 ., % 2 10) ! L1
o g ., N A R B
£ o2 & 1 10 20 50 160 200 5001000
I T VoW — — 03 = A 09 {19 (48 (93 186 1465(29)
< e | 405 . 2,2
e T ; Effective Wind Area, ft™ (m")
1 10 20 50 100 20¢ 5001000
01) 09) (5 #6523 (8s 55029
. 2
Effective Wind Area, ft* (m’ )
Notes:
1. Vertical scale denotes GC, to be used with g..
2. Honzontal scale denotes effecuve wind area, in square feet (square meters).
3. Plus and minus signs sigmify pressures acting toward and away from the surfaces, respectively
4. Each component shall be designed for maximum positive and negative pressures.
5. Values of GG, for roof overhangs melude pressure contributions from both upper and lower
surfaces.
6. For hipped roofs with 10° < 8 < 30°, edge/ndge strips and pressure coefficients for ndges of

gabled roofs shall apply on each hip.
7. Notation:
a: 10 percent of least horizontal dimension or 0.4h, whichever 1s smaller, but not less than
either 4% of least horizonta! dimension or 3 ft (1 m).
h:  Mean roof height, in feet (meters).
9: Angle of plane of roof from horizontal, in degrees
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Fizure 0-31 (Lon™) External Pressure Cocflicients, GCE

Gable Roofs 30°< 6 < 45°

Enclosed. Partially Enctosed Buildines

4 | Ty a, a
+ i ! l ] 1 b r
il ONON 6 ONON0
f i I I ! W
| l | i
| | | I
| ] | {
! i | |
1 i B
ONORO ONORO
f | ' !
| } | |
| ] i I
| i i |
_i_ i ) I I
= GHONO6ONONG
—
o 10 10G
(]
— ATEIRTTY I ; -3. : ‘
AN IBI0) 1 T Rool . <_f o T T
& T~ = Overhang
o 10 G —= 10 D 2 -
£ gl a8 S 24
O g5 5 22 6 I :
g 24 | 8 2.0 = —~—— l 20
5 42— | @ 18 , - . 18
oy D [t 18 !
@ = I
L Wz a1 -
O gep— &" 12
S s : = 10 -

S walDEuG f 408 s 10 20 50 100 200 5001000
E +1.0— L ' 05 @ 0 0% (19 o8 B3 {185 059
! 10 20 50 100 200 5001000 = . . 2, 2
oo 05 (19 M8 B3 HER {65 @) w Effective Wind Area, ft° (m")

. . 2, 2
Effective Wind Area, ft* (m")

INotes:
1. Vertical scale denotes GC, to be used with g;.
2. Honzontal scale denotes effective wind area, in square feet (square meters).
3. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively
4. Each component shall be designed for maximum positive and negative pressures.
5. Values of GC, for roof overhangs include pressure contributions from both upper and lower

surfaces,
6. Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than
either 4% of least horizontal dimension or 3 fi (1 m).

;. Mean roof height, in feet (meters),

8: Angle of plane of roof from horizontal, in degrees.
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Figure 6-3C Externul Pressure Coelficionts, GC,

mpanents and Cladding It < GO [t

Enclosed. Parnally Enclosed Butidings

Stepped Roofs

foE 0 (3 an
bh=13h,
A <100 ft (3¢ 3 m)

Notes:

l.

On the lower level of fiat, stepped roofs shown m Fig. 6-5C, the zone designations and
pressure coefficients shown n Fig. 6-5B (8 < 10°) shall apply, except that at the roof-upper
wall intersection(s), Zone 3 shall be reated as Zone 2 and Zone 2 shall be treated as Zone 1.
Positive values of GC, equal to those for walls in Fig. 6-5A shall apply on the cross-hatched
areas shown wn Fig. 6-5C.

Notation;

b: 1 5h, in Fig. 6-5C, but not greater than 100 ft (30.5 m).

h: Mean roof height, in feet (meters).

he morh;mFig. 6-SC;h=h, + Ay, £y 2 10 1 (3.1 m); W/h=031t0 0.7.

#: Building width i Fig. 6-5C.

W Wior Woor Wom Fig. 6-5C. W=W, + Wyor W+ Wy + W5, B/ W=025100.75.

8: Angle of plane of roof from honzontal, in degrees.
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Figure 6-6 External Pressure Coefiicients, GC

Multispan Gable Roofs

Eaclosed. Martiatly Enctosed Guildings

External Pressure Coefficient, GCp

A
Q-
DGR CORENG
A \
SN e
DRONGONO, q ! i
? 3 I |
| i | | ‘! _I
! | l t , " \
. ) § } ' '[_,_____ N
ELEVATION OF BUILDING d_ o b
{2 or Maore Spans) T
PLAN AND ELEVATION OF
A SINGLE SPAN MODULE
10 100 10 100
G 1 50 .
o 10°< f <307 | 27 IO WS |,
: i T 2
241y 3 S— 24 @_— L. | ! 25
22 == 22 S \ —
2.0 "‘\ = 20 . - za
iHu0 e N 2
14 4 g -14 \ ;
-i.2 o -12 T '
-1.0 © -1.0 i
a5 S 18
(/]
a6 b Y
a4 E a4
02 = 92 —
0 s 0 1
02 - T % 2 S—
e —— 04 W04
s AU —] 06 W
8 . 8
1 10 20 50 100 200 5001000 +Tém — } S S RO
o) 08) (1.9 (46 (5.9 (188 (65229 vz 2é |
. - 2 1 10 20 50 100 200 5001000
Effective Wind Area, #? (m2 )
Notes:

1. Vertical scale denotes GC, to be used with g,
2. Horizontal scale denotes effective wind area 4, in square feet (square meters).
3. Plus and minus signs signify pressures acting toward and away from the surfaces,
respectively
4. Each component shall be designed for maximum positive and negative pressures.
5. For 6 = 10°, values of GC, from Fig. 6-5B shall be used.
6. Notation:
a: 10 percent of least horizontal dimension of a single-span module or 0 .44, whichever is
smaller, but not less than either 4 percent of least horizontal dimension of a singlc-span
module or 3 ft (1 m).
h:  Mean roof height, in feet (meters).
. Building module width, in feet (meters).
8. Angle of plane of roof from horizontal, in degrees.
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Fiaure 6-74
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Externat Pressure Cocetfictents. GO,
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1. Verucal scale denotes GG, to be used with g,.

2. Honzontal scale denotes effective wind area 4, 1n square feet (square meters).

3. Plus and minus signs signify pressures acting toward and away from the surfaces,
respectively

o

Effective Wind Area, it? (mz)

Each component shall be designed for maximum positive and negative pressures.
For 0 £ 3°, values of GC, from Fig. 6-5B shall be used.
Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than

either 4 percent of least horizontal dimension or 3 ft {1 m).
Eave height shall be used for @ < 10°,
Building width, in feet (meters)
Angle of plane of roof from honzontal, in degrees.

k:
2
6
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