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i\
History of é:g%
Caribbean Wind-loading Standards {JA\

IStructE
Pre-1950s

CP3: Chapter V : Part 2 - 1952
South Florida Building Code
Ronan Point - 1968
CCEO-BAPE Standard - 1970
OAS-NCST-CCEO-BAPE Standard — 1981 (BNS CP28)

CUBIC : Part 2 : Section 2

A Brief Overview éﬁ%
of Some Important In\
Wind-loading Standards IStructE

ISO 4354 and CUBIC:Part-2:Section-2
ENV 1991-2-4

ASCE 7-98 and DRBC-03

AlJ Recommendations

AS1170.2

Barbados Standard BNS CP28

Tony Gibbs
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111}
0 [
Different International Wind Standards ¢fA\
IStructE
Standard Identification
ISO International Standard Organization
CuUBiC Caribbean Uniform Building Code
ENV Eurocode
DRBC Dominican Republic Building Code
AlJ Japan Standard
AS Australian Standard
BNSCP Barbados Standard
i
" [
()
IStructE
Standard Averaging Time Return Period(s)
1SO 4354 10 minutes 50 years
CUBIC 10 minutes 50 years
ENV 1991-2-4 10 minutes 50 years
ASCE 7-98 3 seconds 50 years
Al 10 minutes 100 years
AS1170.2-1989 3 seconds 20 and 1000 years
BNS CP28 3 seconds 50 years

Note: Canadian and British standards now use 1-hour averaging time.
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Comparative table with different ways

VY

(L)

of reporting wind veloci’cy IStructE
Averaging time Wind Velocity (mph)
1 Hour 120 113 91 79
10 minutes 127 120 96 84
Fastest mile 158 149 120 | 105
3 second gust 181 171 | 137 | 120
The Institution of Siru
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Differences and similarities for calculating N7,

design wind speeds and dynamic pressures

(L)

IStructE
Standard Speed Pressure Building
Pressure/Force
1SO 4354 v Qref =1 pV? W = (0 JC. S Coy)
. _1 2 _
CUBIC Y, Oref = 5P \% W = Qs (Cexpxcfig )Cdyn
D =C. _1 2
ENV 1991-2-4 | Vet =CgirCremCaitCrer 0 Qref = i p ( Vref ) W, = qrefcexp(ze)cpe
_1 2
DRBC-03 V/(3s - gust) 4z =5PKKxKglV?| p=0,(GCp)-ap(GCy;
_ 2
AlJ UH—UgEngR Qh :%pUH Wf =thfoA
_ . 2
AS1170.2-89 | V; =V, catMsM(M;|q, =%PVz Pe = Cp eKaK K,
BNSCP28 v q=Lp(VS:S,S3) P=qC
2 P 19223 =0Cpe
b3
yall
i
Building Shape or ISO | CUBIiC| ENV | ASCE AlJ [AS1170 | BNS
Type 4354 191 798 2 CP28 ‘.\
P,
stepped roofs no no no yes no no yes IStructE
free-standing walls, yes yes yes yes no yes no
free-standing roofs no no yes no no yes yes
attached canopies no no no no no yes yes
multispan roofs no no yes yes yes yes yes
multispan canopies no no yes no no no no
arched roofs yes yes yes yes yes yes yes
domes no no yes no yes no no
bins, silos, tanks yes yes yes no no yes no
circular sections yes yes yes yes yes yes yes
polygonal sections no no yes no no yes yes
structural angle yes Ves Ves no no yes yes
bridge decks no yes yes no no no no
lattice sections yes Ves yes yes no yes yes
flags no no yes no no no no
spheres '_ no yes yes | no no no Ves
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The trend for Caribbean standards
is to adopt and adapt
the ASCE-7 approach

(Dominican Republic, new CUBIC, Cayman, Bahamas)
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\u
iy
Method 1: Simplified A
The building must be: L..\
1. a simple diaphragm building; IStructE
2 a low-rise building;
3. enclosed and conform to the wind-borne debris
provisions;
4, a regular shaped building or structure;
5. not classified as a flexible building;
6. not assessed as having unfavourable aerodynamic
characteristics and not having an unfavourable site
location;
7. of a structure with no expansion joints or separations;
8. not subject to unfavourable topographic effects;
9. of an approximately symmetrical cross section.
\
[
Summary for Method 2 %y
i,
IStructE
* MWEFRS
g p — q GCP g qi (chl) g;g?fselgtri]vzrizslgz:eitypressure
. C&C fOl‘ h< 60 ft G = gust effect factor (gef)

C,, = external pressure coefficient
q; = velocity pressure (internal)

+ P =0 [(GCp) 1 (GCpl)] GC,; = gef + internal pressure coefficient
» where:
) qz - 000256 Kz Kzt Kd V2 I K, = exposure velocity pressure coefficient

GC,, = gef + external pressure coefficient

K, = topographic factor

. K4 = directionality factor
. O, = 0.00256 K, K, K4 V2 1 = pasic wind speed

| = importance factor

Tony Gibbs
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The first step in Method 2 is to determine the i

appropreiate parameters for evaluating the W
velocity pressure, g (1)
IStructE

Parameter | Symbol What does it mean?

Takes into account the probability that the
Directionality Ky maximun wind has the same direction than
that of the maximun pressure

Converts a 50-year return period into a

Importance | 100-year return period recommended for
hospitals
Exposure Kz Represents the wuf\d v.elomty at helght z
above the ground in different terrains
K Takes into account the fact that the
Topography zt structure be located on top of a hill or on a

escarpment increasing the wind velocity

Meaning of factors in ASCE-7 ;';
(L)
IStructE
Name Symbol What does it mean?

Represents the turbulence-structure
Gust Factor G interaction and the corresponding
dynamic amplification

External Pressure C Represents the wind pressure on the

Coefficient p building’s external walls

Internal Pressure Reflects the internal pressure due to
= C,i . . .

Coefficient pi quantity and sizes of wall openings

Design Pressure p Represents the design pressure

Represents the net force on open

Design Force F structures

Tony Gibbs 8
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Method 2: Analytical

1. basic wind speed V and wind directionality
factor K

2 importance factor |

&l exposure category or exposure categories and

velocity pressure exposure coefficient K, or K,
topographic factor K,

gust effect factor G or G;

enclosure classification

internal pressure coefficient GC;

external pressure coefficients C, or GC, or
force coefficient C;

9. velocity pressure g, or g,

10.  design wind load p or F

CORRCR) OIS

-i:-?.\'v..] —
1L )N OF 2TV

)5
(L)

IStructE

140(63)

Special Wind Region
10(40)

100(45) /1130(58) Location v h
110(489) 120(54) Hawaii 105" ng !
Puerto Rico 145 (65)
Guam 170 (786)
Virgin Islands 145 (65)

American Samoa 125 (56)

Notes:

1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s)

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 promontories, and special wind regions

shall be examined for unusual wind conditions,

FIGURE 1609—continued
BASIC WIND SPEED (3-SECOND GUST)
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Notes:

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

2. Linear interpelation 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 terraln, gorges, ocean
promontories, and special wind regions shall
be examined for unusual wind conditions.

BUST)
EASTERN GULF OF MEXICO AND SOUTHEASTERN U.S. HURRICANE COASTLINE
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Zg = Height wind gradient
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Effects of terrain
roughness and
height on wind
speeds

EXPOSURE B -
FOREST, SUBURB

17 March 2005
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Effects of exposure and altitude

(L)

IStructE

Ex
400

posure B

300

200

100

0 .

v

0 10 20 30 40 50

TnemsmuTon or Sir

400
300
200
100

0

Exposure C

0 10 20 30 40 50

CIUIC

CIg:

Exposure type C
Exposure Exposure
Height Z (m) B C Height Z(m) B C
NOTE: Casel Case2 Casely2 Case 1 Case2 Casely2
1. Case 1 shall be <5 .70 .57 .85 32 1.03 1.03 1.30
used for all primary | .70 .62 .90 34 1.07 1.07 1.34
systems in
ol wiien 8 .70 .67 .96 36 1.10 1.10 1.37
height ‘h’ less than 10 .72 .72 1.00 38 1.14 1.14 1.4
;‘:C':n;'g,f:;stems 12 .76 .76 1.04 40 1.17 1.17 1.43
of any type of 14 .79 .79 1.07 42 1.20 1.20 1.46
B LCii= 16 .82 .82 1.11 44 1.23 1.23 1.48
18 .85 .85 1.13 46 1.25 1.25 151
20 .88 .88 1.16 48 1.28 1.28 1.53
22 .90 .90 1.18 50 1.30 1.30 1.55
24 .92 .92 1.20 52 1.32 1.32 1.57
26 .93 .93 1.21 54 1.35 1.35 1.59
28 .96 .96 1.24 56 1.37 1.37 1.61
30 .98 .98 1.26 58 1.39 1.39 1.63

Tony Gibbs

17 March 2005
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o K, and K,

Velocity Pressure Coefficients, K, and K,

(L)

IStructE
Height above
ground level,
z ft (m) A B C D
0-15 (0-4.6) 0.32 0.57 0.85 1.03
20 (6.1) 0.36 0.62 0.90 1.08
25 (7.6) 0.39 0.66 0.94 1.12
30 (9.1) 0.42 0.70 0.98 1.16
40 (12.2) 0.47 0.76 1.04 1.22
50 (15.2) 0.52 0.81 1.09 o7
60 (18) 0.55 0.85 1.13 1.31
70 (21.3) 0.59 0.89 1.17 1.34
80 (24.4) 0.62 0.93 1.21 1.38
90 (27.4) 0.65 0.96 1.24 1.40
100 (30.5) 0.68 0.99 1.26 1.43
The Institution of Structural Engi

111}

Topographic Factor K .

zt (L))

i,

IStrUCtE
- 2
Ky = [1+ K1K2K3]
The Institution of Structural Engi
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4 Sketch showing effects of topography

on wind velocity on a hilly island
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g 100 !
_ wl|B80
10 m
Open sea Winward Speed up over Sheltered leeward
Coast hill crest coast
11
4 Topographic effect ;';
showing wind velocity increase A
A\
IStructE

speed up

X
(leeward)

[THT Escarpment

17 March 2005
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Topographic Factor, K;; — Method 2 I

Figure 64 I

*(Upwind) | A= x(Downwiad) Ma |
—- s T T
)
A H
& L | 7 ; ‘
b 1 | S A

s

ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL

)5
(L)

IStructE

Topographic Multipliers for Exposure C K it = [1 aF Kle K3]2
K; Multiplier K; Multiplier K; Multiplier
HLy | 2D 2D 3D iy [ 2D Al | 2L, | 2D | 2D 3D
Ridge | Escarp. | Axisym. Escarp. | Other Ridge | Escarp. | Axisym.
Hill Cases Hil
0.20 0.29 017 | o021 0.00 1.00 1.00 0.00 1.00 1.00 1.00
0.25 0.36 021 | 0.26 0.50 0.88 0.67 0.10 0.74 0.78 0.67
0.30 0.43 0.26 0.32 1.00 0.75 0.33 0.20 0.55 0.61 0.45
0.35 0.51 0.30 0.37 1.50 0.63 0.00 030 | 041 0.47 0.30
0.40 0.58 0.34 0.42 2.00 0.50 0.00 0.40 0.30 0.37 0.20
045 0.63 038 0.47 2.50 .38 0.00 0.50 0.22 029 0.14
0.50 0.72 0.43 0.53 3.00 0.25 0.00 0.60 0.17 0.22 0.0%
3.50 0.13 0.00 0.70 0.12 0.17 0.06
4.00 0.00 0.00 0.80 0.09 0.14 0.04
| 0.90 0.07 0.11 0.03
T 1.00 0.05 0.08 0.02
1.50 001 0.02 0.00
200 1 oon 000 000

Gust Effect Factor G or G;

Gust intensity
Gust frequency
Gust size
— Integral scale longitudinal and lateral
Frequency of structure
Structural damping
Aerodynamic admittance
Gust correlation

The Institution of Structural Enc

oy
(L)

IStructE

Tony Gibbs
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Gust Effect Factor G i

Rigid Structures: Complete Analysis IStructE
[1"‘1 . 7g 0 I ZQ] 0o = peak factor for background response

I, = intensity of turbulence

G :O 92 Q = background response factor
1_|_1 i 7g | g, = peak factor for wind response
Vz

2_ 1
Q 0.63

B up h L, = integral length scale of turbulence

1+0.63 ="

L_
4

MWERS for flexible buildings and other structures
IStructE

B Gust Effect Factor G é:}é
(L))

1+1.71-,/92Q?g2R?
1+1.7g,1.

G, =0.925

0o = peak factor for background response
gr = peak factor for resonant response

R = resonant response factor

I, = intensity of turbulence

Q = background response factor

g, = peak factor for wind response

17 March 2005
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Building, Enclosed (L))

A building that does not comply with the requirements for |StructE
open or partially enclosed buildings.

Building, Open

A building having each wall at least 80%.

This condition is expressed for each wall by the equation:

Ao >0.8 Ag, where

Ao = total area of openings in a wall that receives positive
external pressure, in ft?
Ag = the gross area of that wall in which A, is identified, in ft2

. Building, Partially Enclosed \m
1. The total area of openings in a wall that receives positive N [
external
pressure exceeds the sum of the areas of openings in the balance of the' ‘ 1\
building envelope (walls and roof) by more than 10%, and IStructE
2. The total area of openings in a wall that receives positive

external pressure exceeds 0.37 m? (4 ft?) or 1% of the area of that wall,
whichever is smaller, and the percentage of openings in the balance of
the building envelope does not exceed 20%.

1. A,>110A

2. A, ,>4ft2or>0.01 Ay whichever is smaller,
and A/A;; < 0.20

where

A, Ay are as defined for Open Building

A.; = the sum of the areas of openings in the

building envelope (walls and roof) not including

A, inft?

17 March 2005
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: 5
GC,; Gust Factor combined with I

Internal Pressure Coefficient IStOCIE
Enclosure Classification GCpi
Open Buildings 0.00
Partially Enclosed Buildings +0.55
-0.55
Enclosed Buildings +0.18
-0.18

B Analytical Method é:}é
for MWFRS M)

q, = 0.00256 K, K, K4 V? I
p=0GC; - 4i(GGCy)
for all rigid buildings
P = du[(GCpy) - (GCpi)]
alternate for low-rise rigid buildings
p= quCp - CIi(GCpi)
for flexible buildings

IStructE

Tony Gibbs 21
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‘Main Wind Farce — Method 2 All Helgais
66 (oon't) | External Pressure Cosflicimts,
Walls & Roofs
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Main Wind Foree Res. Sya. [ and Clwd. ~ Mithod 1 Al Heights
Extrrnal Fresure Coefliciets,
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Wind Tunnel Results (GC)
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hEen
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i |0 percent of isast horizonisl Simension or 0,43, whichever ix smalier, but not les thas either 4%
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R Mean ol height, in fo wrea thar
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for 8 5 16°.

i i L
g 3 i . %
o7 Yy \\ h\—a-
E.‘ ﬁ B‘:“ - ] : =
- i 10 W 8GO B000S
o " B OA EBI DU SRR
! J - Eftective Wind Ama, 1" (v )
Ml — T

1 0 M B0 100 390 9009050
L] BN N RN s my
EMtective Wind Area, 17 ' |

Sutry:
1. Vertical seabe denates GG, tn be used with gu.
i . ?

yummeMnmnmhﬁmw.

i

4

& Ifa parapet equal 1o o tegher tham 3 #{0.9m} i » tmeter of the poal wih B T,
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B Eave height shall be used for 8 £ 107,

H Angle of plane of roof from horsomel, & degren.
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Exlernal Pressure Coofficent, GCp

BERR AREEREEL

13
2
3
o4
Y
a
1
L

Each

hs@ i

Gable/Hip Roofs 7°< § £ 27°

f

]

=
-]
=
zs}
E
E
i

Far hip mafs with T* < B 5 27,

apply on esck hip.
Far hip roofs with £ 247, Zons 3 shall be treated ms Zane 3
Notason:

-

heripamal dimession o 3 11 (0.8 =i

et
ke Mean roof beigh, i feet (meters), except that save beight shali be ued for 6 5 107,
hosizoomal, in degees.

& Amgle of plane of o fiom.

S8 N
Gable Roofs 27°< 8 < 45°

3]

(D5 g 3

i | £
LR
B (LB o6 A3 U8 SR

Effective Wind Ares, 1t (nf )

Hosimntal =
sy pr
10 percemi o lesst dimension or 0 Ah, whichever i smalies, bt not ke then sither 4% of
Teast dimemsion ee 3 (0.9 mi.
ol beight,
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%60 fr.

Stepped Roofs

ITRTY
|

b belSh,
> B<100R.(30.5 m)

L]
I
Y o207
= 02510 0.78

=03w07

Lot § W JTh

| .

Nates:

1. Om e lower level of fla,
coefficens shown in Fig. 6118 shall sppdy,

6-12. 1 ignancs s

I Mean oo beight, in fest
width in Fig.
@ Angle of plane of roaf from

reof-upper wall Zone
5 shull be teated s Zsne 1 and Zone: 2 shall be wvated as Zone: 1. Positive values of GG, sgual 10
these for walls in Fig. 6-1 | shall apply om the cross-hatched sress show in Fig, 6-11.

be B3k in Fig. 612 but not grester than 100 £ (30.5 ),
hi By o by i Fig G125k =y + A by 2 10 (3.1 m; hfhm 03 0.7,
B el T 13 h=h b by 2 00031 bR 03 10,7

W B, on Wy o W in Fig, 6-12, W= W, & Wy e W) = Wy s Wi W= 02510073,
harizommal, in degrees.

i : |
- ——— 1§ L “
) e M B e oI o:m—"l"f 1 “
L Lo '.“'_"“ 1 10 @ 50 10RO S00N
‘Efactiva Wind Area, i in | P BN A B3 D RSB
Ettective Wind Ares, i’ (o |
Nesiens
1. Viertical scale dessies G,  be used with i
1 wffcsive: A, quaTe mets |
3. Phes and i sigm signify nd gy fram ol
4. Each shall be and reganve proveee.

ot snimum
For fl £ 167, values of GC, from Fig. £11 shall be used.

i ateast af » agh

04A, whichever is.
alier, but mot Jess them eifher 4 pescems of st hortasntal dmession of & single-span

wmaller,
module or 3 1 (0.9 ml

e wmed for 85 10°,

b Mean roof height,
W: Dsilsing module widsh, in fest (meters).
@ Asghe of plane af roof from boriroml, in degrees.
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bS6n
Muonuslope
reosio
i
b 10 100
] ¢ T [
'
1 g N o
; " hY
'
| ; AN
g i N a8
= o I
T ! I I =
{ 1 y AR L% 4
" P il § i B
1RO iuﬁ Sam
i it 8 < T
25 |
w : !
ALL ZONES |
o ] 3
) P LT 1
1 0@ 5100200 500100
\ b L] (R R U]
Effective Wind Area, ft (m?)
—t
Notes:
1. Vertical scale denaies e s with
1 Horizeesmi sesh i 'L‘-lqnn gt meteri).
3: Eﬂﬂmﬂ‘?‘?ﬂ'm““ﬂﬂmﬂwﬁmm
3. For 0S¥ values of GG, from Fig. &1 1B shall be used.
6. Mowtion:
@ 10 percent of et horiznntal dimension or 046, smaller, bet mot besi tham
ither 4 percent of beast hoeizonial dimension ar 3 ft (0.9 m).
f Eave height shall be used for § < 10"
W BleiMing width, in feet (meters).
B Angle of plane af reaf fm harisonial, in degress.

H
¥ H H
i st N
® © 9 g TING
| X &
i .
“L R : = =4
] Ll ot LU
s A
a4
E au
Py [0 i : ] @
1 10 0 50100 20 5001000
[ 4] RS (LA MBI LS pRSRES
Efiective Wind Area,f (m)
Notes:
1, Venical scale denotes G, b be unsd with gy
i i ind area A, in egure
3 e
B -
!'s percent of| whihmrver s sralier et ot b tham
IROIm)

Tony Gibbs
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4
A
‘ ik
alm | -
a8 — i
i 1 I a
" I I
& EEBEEER
L]
Elevaiion of Bullding
{2 Mere S Efiective Wind Area, ft” (m’)
Nater:
Wertical scale denotes GG, b be used with g
Aaren A, in squan
Phia and = <fy pressumes sctin the surfaces, repectively

e —

For 0.5 10, vallaes of G, from Fig. -1 1 shall be ussd.
Matation:

a0 percent o |eamt baorlgunal dmemaon or 0.4k, whichevar is smaller, Bt ol beas fhan either &

M percent of kean horisostal dimension or 3 ff (09 m).
3 i fes

hesght ehall be used for 8 5 10%.

W Buildmg width, in feet {mesers).
B Anghe of plane of ool fmm horizomtal, = degres:

;K
4,

Values wpply 00 S D 505, 02 5D S04,
degr =00 degn
apringlne 1o o
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1. Vertical scale & €, to be wad 0T

1 Horizeneal seale d i jaay - "
3. Plus e  from the purt
4 Uwmg ve vakies of GC, and gy of GEy-

2 eiative pr
6. Coefllcients are for ronfi with msgle £ 10°. For ather mol agles and geseeiry, e G, wabise.
from Fig. &1 and atiendam g, based on exposure defined in 6.9.6
7. I 8 parapet equal in or higher Sun 3 t " of the roaf with 1 <
10, Zone 3 shall be treaied as o 2.
1 9
@ 10 pereent ELTULT
b Miean mof heigit, m fret (meton), except that esve height shall be wed for 8 £ 10%,
= height above ground, im feet (meters).
#: Argle af plane of rood From harizntal, in degrees.

Dynamic part of
Bernoulli’s basic

Tony Gibbs
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ol angh LB
3 1 n 18 18
1] [X] 045 [EE] (%] 035
% 5 [ 0.7 [T} 7]
-] [ X3 o [L] 10 0.9
5 [ %] [17] 1 L1 [T
[X] 12 13 [E] Ll (]
‘Center o Pressurs X/L
degrees LB
Jm§ 1 % 5o 172
[%1] ny [X]
25 0,35 0.35 [}
30 033 04 643
Nutes:
1. Wind loressmet norsal 10 the surface. Two cumes whall be considered: 1) wind foroes dimecoed.
imward and (7) wind forces directed outwand.
2 The roof angle shall be assurmed 1o vaey & 10 feom the
reaiest force coefficient shall be used.
3. Notion:

L3
Lt Dimsersion of ool messursd parsllel to wind direction, in fet {mesers};
r D oF roaf, s feet

& Angle of plane of roof frum hortzenal, in degrees.
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Orther Structures - Method 3 T T —
= — Farer Conflicients, Chimneys, Tanks, Rooftop
& Similar
WD
Crose-Section Trw 1 T F1]
Square (wird narmal 1o Eace) Al il B )
& {mind alung diagonsl) All Lo L1 ¥
[ — Al 1 12 14
Moderately smooth [T [ (%]
Round 15
s, > . Rough (D7D = 0.02) [ us | 09
(0§, >53,Dinm,g, n Nim" ) Very g (DD =008) | 08 T 12
Reand (Dg, 525
. Al [ & ox 12
(DJ§, 553, Dinm,g, inNim')
Nofes:
L. The design wind force shall the

16 the wind direction. The wd

3 Linesr issrpolation i permitted for A/00 valuss ofhver than shown,
3. Notation:
& dameter of circwdar “hon momtal

B deper - E nd
e Beight of sucnure, in fost (mmmters); and
g7 velosity pressurs evalanied s beight ¢ above ground, in poends per squss foot (N,

Dther Structure - Method 1 Al Heighty
=0 Taree Cosfficients, C; Salid Freestanding
Walls & Solid Signs
At Gromnd Level Above Grousd Level
w ] N L=
= 12 *% 12
] 13 10 L3
i 14 16 14
10 15 » 15
0 178 a0 118
3 1AS L 18
240 0 280 b1
Netews

L. The fevm “rigns” in sotes belew spplies alio i *fressmding
walls”,

2. Slgna with apenings compeising less than S of fhe grom ares
whalll be eommidered sa solid sigss.

1. Signa for which the dixtsmce from the groand 1o the bottom edpe is
|esm Sam 0,25 times the venical dimession shall be sonsidered 10
e ot round leval.

4. Toallow for both nommal and shlique wind dirstions, e e
ahatl be considersd:

. et

e plsiig kg s petdic ot

% distamos
from a ventical line pasing thresgh the geometric center equal
0 012 times the svernpe widih of the sige.

5. Moissien:
e et of height vo whdihg
M larger dimenion of sign, & fet {messral; mnd
M smafler dimension of sgn, In feet (maen).
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- - - = T
re 621 “Foree Cosflicients, C; Open Signs &
Lattice Frameworks
TRuunded Members
. ’mm fg. 525 s »25
(D45, 553) | (0 >53)
<01 20 12 (1}
AR - LB 13 1]
D3w0? L6 14 5]
Notes:
1. Sigm with opesmgs comprising 3% or more of the gress s are
clamsified m opes signs.
1 Thomsk sk
all t
i e wind
directinn.
3. The srea Aeconsliiest with Shess forcs coefficients it the solid ares
projected nemal 1o the wine divection,
4. Matation:
& miio of solid sres o grom sres;
D diameser of a typical round meember, in st (metens).
A v T
square oot (i,

"Other Structures - Meshod Al All Heights
=] Farer Coelheients, |
Open Struchires Trussed Towers
'n.nrmnm (3
Sqare A0&*-59% =40
Triangle Sde’-ate+3d

1 he area dy
‘coefficiens shall be the solid srea of & iower face projected em the plane of dai.
face for the tower segment undor comadaration,

3 Thespeci i i angles or similar Bt
aaded members

3. Fuor it L Afied
faree the - = wch
membeT

051 &'+ 087, batmot> 1.0
4 plied in th foeves.
and reactions. For inwars with sqars conus-sections, wind forces shall be
ing factor when the wil o
Aisgurnal.
1+0.75 €, butwt > 1.3

5. Wind foecei o towet appurenances such i lndders, conduits, lights, shrton,
., shall be caiculated wwng spropraie fore coefliciesss for Sese dements.

Laads due 1o ice sceretion m deseribed in Sectios 11 shall be socourted for.
7. Nowtion:

-

e
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Turbulent flow of wind on
longitudinal and transverse sides
of high rise buildings

~
</

(L)

IStructE

/<l

=

=

due to upwind obstructions

Turbulent flow on high rise buildings é;l;%
A\

i

TuctE
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Wind velocity increase "
due to large openings N7
at lower floors
(L
IStructE
/45‘
\\\ —F
Wind flow over gabled roof buildings "
showing turbulence on leeward roof and it
walls Tt
4
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Pressure increase due to wind on overhanging roofs ;';
A\
tructE
T °
© £
2 3
NAAAIINNININNIINSININISINISRISINSNNIN
SECTION
_
31l
Protection effect of upstream building ;';
L1\

A favorable location of
adjacent buildings can
decrease the hurricane
effects reducing the
wind loads

Tony Gibbs
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Unfavorable location of an adjacent building

A bad location of
nearby buildings might
induce increase of wind
loads

Pressure coefficients on high rise buildings

04 T T 04
SIDE FRONT BACK

\ Pressure
keeps constant
0. - ith heigh
L~ 0.5 I_\ o.s’_l ‘,0 *** ‘(A:.I;ew::—?!)t
06 oe-ds S,
: ROOF j“
f g
WIND ﬂ
Pressure
- p.5 with
- height
J [ (Widward)
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Design pressure diagram on gabled roof building

)5
JAN

4,GCp 4,GCp
0
4,GCp
Wind h
direction Z 9,GCp
\
\
N
A A VAN NN NG
: - AT "\
Design pressure diagram on flat roof building . r
(L
36,6 pst IStructE
‘I‘ ‘I‘ 26.7 psf
Wind 106 plf ——» 1?0 f|t — 106 plf
é
157 ft
17.0 psf 79 ft
120 ft
155 e 100 ft
Notes: SN
1. A similar loading with 80 ft
negative internal 20.9 psf
pressures may be 13.0 psf
considered; it will have
reduced uplift on the 50 ft
roof and will not affect 10.6 psf
total horizontal shear 30 ft 5
2. The load distribution 8.2 psf
steps on windward wall 5.6 psf 15 ft

are the same as g,

NININANINTININTININDSININ NN
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Pressure sketch for wind perpendicular to the ridge it
on 3 pitched-roof industrial building L
(L
IStructE
e 10.9 psf

[ =] ]
M ARSSARSSNANNY AN W AN AN VZASNW/ANTANY AWV ANV KRG ANTANY ANVARVANWA]

200 ft

Pressure sketch for wind parallel to the ridge A
on 3 pitched-roof industrial building W
(L)
IStructE

—=1 -203.16
2094 Internal Pressure (+) ——
11.64 —
3.88 =]
Net Pressure Parallel to Ridge
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Wind load path on pitched roof buildings

(L)

% |
ity yad

T T 1%

'—}Reaction Reaction 1_’

The InSmMUTToOn Or 3MUCTUIT

IStructE

Detail of stud to concrete footing connection é{';%
(1)

Stud to concrete connection

ﬂ"nf* IST JIT O IMUTTUIT

IStructE
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Stud and top plate connection

—
° o

° o doble top plate

T galvanized plate

a
o
stud OO
— . 5

Stud & top plate connection

(L)

IStructE

Rafters and top plates should be anchored
by galvanized straps

galvanized hurricane
strap

Rafter & top plate connection

AL JIL

(L)

IStructE

Tony Gibbs
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Anchorage of timber beams to concrete beams '
(L)
ructE
galvanized hurrical
straps either side
of rafter
Use of galvanized
hurricane straps are
recommended
Timber rafter connection to concrete
111]

Anchorage details between steel joist and masonry walls 2y

(L)

— ~tE

V7 v b= — — —

L

ol ] e B
2 - AN NE
: Open yv_eb - 3 Steel joist,
|5 steel joist e
: A2

A

Idable steel rod
welded to joist
bearing plate

Anchor welded to lintel

As required
for
hold-down

Tension rod in
concrete filled core
at each joist
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Hipped roof recommended over flat roof

E
Hatched area indicates
where more frequent
e fixings are required
PLAN ISOMETRIC
Hipped roof
Gabled roof with slopes of 20 to 30 degrees "
are preferred aqainst hurricanes N\
A\
UCtE

hatched area indicates
where more frequent

fixings are required

[ I
R

PLAN ISOMETRIC

gabled roof
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Connectlon det ?115 be‘cween
metal sheet roof and purlins

VY

e\

N
spacer block

? \_self-tapping screw
N

\ metal sheeting
N

I

ridge connection

i E ! 't
rafter \ purlin %_ﬁ

Metal sheet fixings and
purlin-to-rafter connection

galvanized hurricane strap
fixed to rafter and purlin

valley connection

Permanent window shutter details

oy
(W)

surface bolts to secure

il

Zall[mi
7 -7
7 ]
N m7z7|hl

\

I

ELEVATION

==

shutter panels

PLAN

Tony Gibbs
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housing chamber for
roll-up shutter

| //

i p ®)

shutter guide

7
%
Details of roll-up / %
shutter “ [ ] Z,
ELEVATION
CROSS SECTION
i
[
Summary for Method 2 gn\
IStructE
* MWEFRS
= - Q. . p = design pressure
g p q GCP q' (chl) q = effective velocity pressure
G = gust effect factor (gef)
* C&C for hS 60 ft C,, = external pressure coefficient
q; = velocity pressure (internal)
x p = qh [(GCp) I (GCpI)] GC,,; = gef + internal pressure coefficient
h GC,, = gef + external pressure coefficient
e Whnere.:
— K, = exposure velocity pressure coefficient
2 qz = 0.00256 KZ Kzt Kd V2 I K = topographic factor
. K4 = directionality factor
v Oh = 0.00256 Kh Kzt Kd V2l = G | speed
| = importance factor
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