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1.  INTRODUCTION

Subsequent to the submission of the report of the wind-tunnel study
of the Taikoo Shing City Plaza building,* modifications were made to the
building including an enlarged sloping glass atrium roof on the north
side and vertical triangular slots in the face of the towers. In addi-
tion, some concerns arose over the area extent of the single largest
pressure measured on the building. To determine the appropriate wind
loading on the atrium roof, the influence of the vertical slots on peak
pressures in and near the slots and to examine the area extent and pres-
sure magnitude of the large peak pressure near tap location 917, the
model was modified to reflect the new geometries and additional wind-
tunnel tests were made. This report provides that data and comments on
its implications for design. Data presented in this report have Figure
and Table numbers which correspond to numbers for similar data presenta-
tions in the main report to facilitate integration of the data in this
supplement with that of the main report.
2.  EXPERIMENT

The model was modified to include the glass atrium ceiling and roof
details between the two towers as shown in the photographs of Figure 5.
Slots were cut into the northwest face of the east tower. Pressure taps
were installed on these areas as shown in Figure 3. In addition, taps
were installed near tap 917, as shown in Figures 3d and 3e, in order to
obtain a better definition of the area distribution of peak pressures.
For the purpose of this supplemental test, tap 917 was renamed tap 2209

and was measured with the surrounding taps.

*WIND-TUNNEL STUDY OF TAIKOO SHING CITY PLAZA SITE B, HONG KONG by
J. A. Peterka and J. E. Cermak, Report CER82-83JAP-JEC10, Fluid
Mechanics and Wind Engineering Program, Colorado State University,
July 1982,



The model was installed in the Environmental Wind Tunnel, Figure 5,
in Configuration A of the original report without the modified hill.
Data were obtained at each tap location of Figure 3 for 36 wind direc-
tions at 10-degree intervals. This data was called Configuration C
for presentation here to distinguish it from Configuration A data of
the original report. Pressure taps at and near tap 917 were remeasured
at 2-degree azimuthal increments for wind directions from 360 degrees
through 0 to 20 degrees. This data was identified as Configuration D
in this report.

For taps 2208, 2209 (tap 917), 2210, 2213, 2214 and 2215, data were
recorded at 2-degree intervals from 358 through 10 degrees, repeated S
times. These 5 sets of data were identified as Configurations E, F, G,
H and I and were used in a statistical analysis of the peak negative
pressure coefficients to provide an improved determination of the peaks
in that area.

3.  RESULTS

Appendix A lists the data obtained for data Configurations C and D.
Table 6 shows the largest peak pressure coefficients measured at each
pressure tap location and the corresponding peak local pressures for
the design wind speed selected for the original report. Tap 2209 (917)
had peak pressures of about -5500 Pa for both Configurations C and D.
The data of Table 6a is plotted in contour plots in Figures 10a-10f.
These figures show that peak pressures on the atrium roof were gener-
ally no more than a little over 1500 Pa. One local area on the north
elevation showed a value of 2160 Pa.

Pressures in the slots on the northwest face of the east tower,

Figure 10e, showed one tap adjacent to a slot at the roof level with



a somewhat elevated pressure which might be due to slot geometry. No
evidence of elevated pressures in the slots was noted.

Figures 10g and 10h show contours of peak negative pressure and
pressure coefficient for the area near tap 917. These figures were
obtained from the data of Configurations E, F, G, H and I which are
tabulated in Appendix B. A recently developed technique for using
multiple samples éf a measured peak* was used to process the data, A
copy of the paper describing the technique is included in Appendix C.
The method used was to average the largest peak negative pressures
obtained from each of the five repeat runs of data. The average was
then increased by 1.07 as explained in the research paper. The result
of the analysis is a peak pressure at tap 917 of -5400 Pa or a coeffi-
cient of -2,5, The extent of this high pressure is quite small as
shown in Figures 10g and 10h.

The wind flow pattern near tap 917 for the wind direction giving
the high local pressures is shown in a photograph in Figure 5. A vortex
formed over the north wing of the east tower which brought high speed
flow down on the roof impinging at the location of tap 917. Thus high
speed winds were observed just above the parapet at location 917. The
resulting separated flow near tap 917 then caused the elevated pressures.

The remaining parts of Figure 10 beginning with 10i show contour
plots of peak positive and peak negative pressure coefficients for the
entire building. These plots were requested as part of this data

supplement,

*Peterka, J., A,, "Selection of Local Peak Pressure Coefficients for
Wind-Tunnel Studies of Buildings,' to be presented at Sixth Inter-
national Conference on Wind Engineering, Gold Coast, Australia,
March 21-25, 1983, CEP82-83JAP9.
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Model Installed in the Wind Tunnel
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Flow near tap 917 when high pressures were measured.

Figure 5. Model Installed in the Wind Tunnel

cl



BASE, MODIFIED MODEL

ROOF

PEAK NEGATIVE CLADDING LOADS (PA)
FOR 58-YEAR RECURRENCE WIND
REFERENCE PRESSURE = 2178 PA

152 ° NeJ| ©

o

o <o

o )

e

2 | 500° °
o o o

1000 1008
o 1208
1289
o o/lo 1508

Figure 10a. Peak Pressure Contours

¢T



BASE, MODIFIED MODEL

ROOF

PEAK POSITIVE CLADDING LOADS (PA)
FOR 50-YEAR RECURRENCE WIND
REFERENCE PRESSURE = 2178 PA

1R=121

Figure 10b.

Peak Pressure Contours

14!



BASE, MODIFIED MODEL

NORTH ELEVATION

PEAK NEGATIVE CLADDING LOADS (PA)
FOR S8-YEAR RECURRENCE WIND
REFERENCE PRESSURE = 2170 PA

Figure 10c. Peak Pressure Contours

ST



BASE, MODIFIED MODEL

NORTH ELEVATION

PEAK POSITIVE CLADDING LOADS C(PA>
FOR S58-YEAR RECURRENCE WIND
REFERENCE PRESSURE = 2178 PA

. . 2126
L e

2819~
;KS/ ] \\\\» 2382~

‘1590

L

k . . Nsee, . I ]

Figure 10d. Peak Pressure Contours

91



17

EAST TOWER, MODIFIED MODEL

NORTHWEST ELEVATION

PEAK NEGATIVE CLADDING LOADS (PA>
FOR S8-YEAR RECURRENCE WIND
REFEREZNCE PRESSURE = 2178 PA

2027 2448\ 3176~

i’/ . | . | | \
{500 {500

%

1500 15ee

2158

1500

isee

Figure 10e. Peak Pressure Contours




18

EAST TOWER, MODIFIED MODEL

NORTHWEST ELEVATION

PEAK POSITIVE CLADDING LOADS (PA)
FOR 58-YEAR RECURRENCE WIND
REFERENCE PRESSURE = 2170 PA

2008

1500

Figure 10f.

Peak Pressure Contours




DISTANCE
FROM CORNER

41.2' 4 21 ) 26. 50.0'
- | | 10.4 J‘ 125 | 0 | 0 -
2.1\ ‘
°2207 1 %2211 %2212

-3260

-2710 Pa

DISTANCE FROM
PARAPET TOP

%216

EAST ELEVATION
EAST TOWER

%2217

TAP®2218

SOUTHEAST ELEVATION
EAST TOWER

DETAILED PRESSURE INVESTIGATION NEAR TAP 9(7
PEAK PRESSURE CONTOURS IN Pa

Figure 10g.

Peak Pressure Contours

61



DISTANCE
FROM CORNER

L 412 50.0 N
l" |
2.1
2207 It %2212

-15
26.0‘\___/

-1.25

o [
DISTANCE FROM e2ir TAP“2218
PARAPET TOP

%216

SOUTHEAST ELEVATION
EAST TOWER

EAST ELEVATION
EAST TOWER

DETAILED PRESSURE INVESTIGATION NEAR TAP 917
PEAK PRESSURE CONTOURS IN COEFFICIENT FORM

Figure 10h. Peak Pressure Contours

0c



KEY TO CONTOUR DRAWINGS ON WEST TOWER

DEVELCPED VIEW
NORTH END

WEST

SOUTH-
WEST

NORTH—
- WEST

DEVELOPED VIEW
SOUTH END

Figure 10i.

Peak Pressure Contours

NORTHEAST

EAST

SOUTHEAST



22

KEY TO CONTOUR DRAWINGS ON EAST TOWER

" DEVELOPED VIEW
ORTH END
NORTHWEST
SOUTH—
_ // EAST
WEST EAST
NORTH—

EAST
SOUTHWEST

DEVELOPED VIEW
SOUTH END

Figure 10j. Peak Pressure Contours



23

WEST TOWER
DEVELOPED VIEW

NORTH END
PEAK NEGATIVE PRESSURE COEFFICIENTS

Y"29 .54 .62 1.439

.&/ : .’:; K .
Ugichies

L[] ) .ﬁ p . ol
| 1.28
1.25
1

S

Figure 10k, Peak Pressure Contours -



24

WEST TOWER

SOUTHWEST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

.42

Figure 101. Peak Pressure Contours



25

WEST TOWER

WEST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

Figure 10m. Peak Pressure Contours



26

WEST TOWER

NORTHWEST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

/-l.'49

Figure 10n. Peak Pressure Contours



27

WEST TONER
DEVELOPED VIEW

SOUTH END
PEAK NEGATIVE PRESSURE COEFFICIENTS

rl.es

Figure 100o. Peak Pressure Contours



28

NEST TOWER

SOUTHEAST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

1.1

™

2.75

Figure 10p. Peak Pressure Contours



29

WEST TOWER

EAST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

Figure 10q. Peak Pressure Contours



30

WEST TOWER

NORTHEAST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

Figure 10r. Peak Pressure Contours




31

WEST TOWER

DEVELOPED VIEW
NORTH END
PEAK POSITIVE PRESSURE COEFFICIENTS

f’</ \ K‘?:;;m\

Figure 10s. Peak Pressure Contours



32

WEST TOWER

SOUTHWEST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10t. Peak Pressure Contours



33

WEST TOWER

WEST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

>8.5

<e.75

Figure 10u, Peak Pressure Contours




34

WEST TOWER

NORTHWEST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10v. Peak Pressure Contours



35

WEST TOWER
DEVELOPED VIEW

SOUTH END
PEAK POSITIVE PRESSURE COEFFICIENTS

1.13-‘

\‘\1/'.. ’\\/ /

.7

Figure 10w. Peak Pressure Contours



36

WEST TOWER

SOUTHEAST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10x. Peak Pressure Contours



37

WEST TOWER

EAST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10y. Peak Pressure Contours



38

WEST TOWER

NORTHEAST ELEVATICON
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10z. Peak Pressure Contours




39

EAST TOWER

DEVELOPED VIEW
NORTH END
PEAK NEGATIVE PRESSURE COEFFICIENTS

r-34 1.7iz ~ 1.57;p1.21 1.349
>~ 1
> [ e o5 J o e

Figure 10A. Peak Pressure Contours



40

EAST TOWER

NORTHWEST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

' 8.75, —

Figure 10B. Peak Pressure Contours



41

EAST TOWER

WEST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

t.

Figure 10C. Peak Pressure Contours



42

EAST TOWER

SOUTHWEST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

<2.75

Figure 10D. Peak Pressure Contours



43

EAST TOWER

DEVELOPED VIEW
SOUTH END
PEAK NEGATIVE PRESSURE COEFFICIENTS

.23 _ .24 1.281

/.

Figure 10E. Peak Pressure Contours



44

EAST TOWER

NORTHEAST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

Figure 10F, Peak Pressure Contours



45

EAST TOWER

EAST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

Figure 10G. Peak Pressure Contours



46

EAST TOWER

SOUTHEAST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

Figure 10H. Peak Pressure Contours



47

EAST TOWER

DEVELOPED VIEW
NORTH END
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10I. Peak Pressure Contours



EAST TOWER

48

NORTHWEST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

~

.75

.75

Figure 10J.

Peak Pressure Contours




49

EAST TOWER

WEST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

1
//;.75 a.g\
2.5
e.s :
2.5
e.7s([ 117
/

Figure 10K. Peak Pressure Contours



50

EAST TOWER

SOUTHWEST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10L. Peak Pressure Contours



51

EAST TOWER
DEVELOPED VIEW

SOUTH END
PEAK POSITIVE PRESSURE COEFFICIENTS

r!.32

Figure 10M. Peak Pressure Contours



52

EAST TOWER

NORTHEAST
PEAK POSITIVE PRESSURE COEFFICIENTS

<@.75

Figure 10N. Peak Pressure Contours



53

EAST TOWER

EAST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 100. Peak Pressure Contours



54

EAST TOWER

SOUTHEAST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

fors l\/a.;é\
. <> . .

8.75

Figure 10P. Peak Pressure Contours



1.

BASE

NORTH ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

Figure 10Q.

Peak Pressure Contours

.75

SS



BASE

WEST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

.46

NN

i

1.25+

1.

t.293 Lg. 75

Figure 10R. Peak Pressure Contours

9S



BASE

SOUTH ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

[~ " sew ] ~ 4] 0 i 0
'a .' .75
0.75. * ° ? 2 5
. . . 8.5 &

it L oo 00 e

Figure 10S. Peak Pressure Contours

LS



BASE

EAST ELEVATION
PEAK NEGATIVE PRESSURE COEFFICIENTS

t.32

1.25

Jy-i.iss

Figure 10T. Peak Pressure Contours

8S



BASE

NORTH ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

2.75> * * . . .
8.75
Ps . P C:o\\: : .8'754

Figure 10U. Peak Pressure Contours

6S



BASE

WEST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10V. Peak Pressure Contours

09



BASE

SOUTH ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

Figure 10W. Peak Pressure Contours

19



BASE

EAST ELEVATION
PEAK POSITIVE PRESSURE COEFFICIENTS

.75

Figure 10X. Peak Pressure Contours

Z9



63

TABLES



HONG KONG (MODIFIED MODEL)
= 217¢ Pa

RE

.
:

PEAKX LOADS FOR CONFIGURATION C

ST YALUES OF CLADDING LOAD

6R.

TRBLE
LARGE

[ k.8

POSITIVE
PEAY

NEGRTIVE
PEZAK

PEESS
COEFF

"
— -
~ND
L 3

TaF

HEGRTIVE
PEAK

PRESS
COEFF

I-
TH

<42

]
]

TaP
PEAK

FOSITIVE

NEGRTIVE
PEAY

PR ----

PR ----

64

FFWIOP NPT DGR QOO - OOt QO ot I et o = O IO U DN - 1) e
ORI O FUIDOPIO N CI DO YD QO UI W v =t (N YT OF D W) O et W3 O 1= <F ot v 017 G4 C0
et B et D I N ADUI P Y S D OO D0 S v AR D Ot OO G e Dot
P M WD Wt o 10 20D D U0 02 $0 - (N 40 O I WD D 1Y o7 o O 6% O 00D - D W D

B R R bk L D B B L T pop P

MM ONERMOUIC SO OUIMINEOMNUMIOON SO MDD MO
WOt vt WM WO SOOIt NONIO W vt M) O O M P B e e o (VO D0 O WD)
WIN QO WINWORO O NS O OIYI00 QD WP (N O AD vt I vt P 1 C0 0 P D S NI (N
QAN Nt DI M NI Ot MR ANt PR COPTROCOC Mttt Wer SO
vt vl et et vt vt v wt el vt et o vt | vt | whvt vt | | et ot | oot | ot vt ot ot | vt ot et vt v et
LI T T I N O N O O O O IR B LI I | LI T I I A I LI R I O I |

WA ONOCNNANNOSWOMYETTRIIMEN OO0 ANNONINMCI
86-(?706566??7.?.7?.3??07?08?7 WA 0300 0000 02 M- Wi P b
. - . .(.. . 1 ..... \

DOODVDOODVOOCODOOOITOOAOCOVRIQOIRIOOICCOHDOOOTO
N MNMIDIDDINM D PN Y DS (X a R X ROl A Aol EE T o R
r Lizdazd irtov] L] MM MM BN MYMBY ra

Ot NMIF W DNOOONGC NI TEDIDNOT O NI DB O O I WD k00
vt et vt vt 9t vt vt et et v NI NI NN NN NN M FIM MMM M MMM S T
SRR NONRCOTNONORNATOHNACNENDONINONOO OO
50 N O O O O O D OOV O O O OO O IOV OO OO OO OO O 0 OO OO OO NN OO (N0

~

7.965097.05900292201 108521_5‘81{ P vt DM PIN NI N D
91364797‘55132 051!7360 ?4730( QD rtrmt et O C N O WO Y
Mt OO OO DIORAORANMOOR O DN DS TTOMMOCNOMGM C N
POWINFI-T BN SRS PN - DM MM BT O Be N 0800 0 1 9% 00 00 €0 O~ 10 ¢
et v vt gt gt et vt =t vl DN Pt 90 (] vt P vt et v vod o vt vt e 9ol el v vt (V] oottt 9ot od vl -t et vy

F-O=INWOMINEORMI <D MO R 0 99567 MW OO O N ,5

N O D DO NS ¢ 8—‘057&.98@.;v?52° e 38&.:‘.‘.7-‘.‘46-(
VOGNt CTOMBMNCMOINWOP-N N D DO OCWMMMOWMEIW T OINWP O
CTONRRPOCCOOOORN~NMENTO—OCTNNIETTOODNOT-FTONN DD
B B B I s s R By N e TR L I L B I L s R pas el i SR s g S
[ | LI O I I { N O T T T T N TN AN Y O TN R T A TN A N NN N N BN O N

SIMERNTMUI—CENMODOOTNETEM OGO Wt O L Rad S Sndt Iial 4
88766783?087“.82556134211006 3 .386887-(75

84

- 4 vt (N 9t ot et 1ot et ety ot e | it t i
L2 T I T T O U N I )

‘

DTROOCCLVOOCOINVOOOOCOITCTOOOUOTTOOOOCTICOOOOT
=N TMTEMRD ot DD i I I NSV i) NGO
oMM MM Lot O N e T AT o T ) PRIMMMMPM e Ll

M D DF-0I N NN G UG CO O O (NI WID I~ QO N e U @ D D v~ I o W) A [ OO
TN EYE T LOOOCCIOOTOMMrrt At Mt = O OO OTTOOOCOCOO
b vt vt vt vt e vt~ NN N CI I NI NI CI NN NN CE NI NI N < - o o o o 6 OV OV O O O O O
INCIN NGO NN O I OIS N O OO I NN N O S I I N N I DI T CI N NI CU G Y

-eO?‘l.’a‘l00825.{2732269 llgcoq 9 U?Gge.‘o 154353...
HOMem DM T ODE M 0999502W.325(5‘37°.I45395534.39
NOOINNBRO'DIN=ENGT D = DOWNNDNNONTODOCOIMNOE T NN SOOI MM.Cd
DENNMIT-CH NS~ OOWVNWO DN - WA OO ra S UIID IO D
0wt vt O (N O8O v O OV N V) vt vot O\ vt wmt ot ond 34 vt wmt (] o8 v=t w4 vt vt vt wed ol vt (W] v~0 4 0od oot vt v6 v=d vt

RDOBMNFTNTINWONNDOPRETETT TNINWTOINMIIDIMOBNCIT wMO N

NBMON—INOINOONMNNMOATAEMNAANOHCE S NATO~ I WOO Wit O
Wt OWMOO ~ OOV DWINAHNONINNONEDBINCNINCIMONON— G0
PIMEAFO AN DO NSMNAN et NI NN OmNRCHNON NN OOOONN D

O ot et et vt vt vt P ot vt vt vt 9t (Nt vt vt et ot | gt ot | vt | e | edet ettty | | e
LI O T T T A T N N N T T U A U T A T T IR A T R | 1 (I T T T T | ]

5894-(7.608243060‘86868‘0.091640«16003
?5?00299909997098888781.’883838?9 o

COOOVOOVOO0OCOOOOOOOOOOOOOCOOVCOOOOLCCOLRLOOOCOD
THONO =t NOFTCTCTNNMPNIMIM <IN MMNE ~“NENMOEMIMI Tt D
mMaMmmMMmMMIMM MN M mMmMHM MM MMM ™

NN DDOO~NMIPINOROIONNMITNIDNOND - MIF DN —
CODOOOVOOOOrrivivivitrtrt et vt kit NN NI I NI NN MM MM MMM <
O V0t vt ot ot et vt Tt @ ool VoS Od S ek vt P wad Pt Wb O @l ond ond Pt Pl vl Vel gt W Pl Vo 9t w9l Gl v ot vt 9od d

NN I NI NN N NN NN NN NN NN N NI NI NNNN NN N



.  PEARK LOA
YALUES GF C

DS
La

[P}

FOR
IN

H

co

NF
Loa

GURQT!ON c

* * 15

TAP

2209
2210
2208
2213
2212
2297
21986
2214
2216
2211
2213
2123
‘2105
2927
2292

— pt
e |

[ oo o¥]

A
1My
10

330
33¢

330

310
330

34¢

330
310
3t1¢

30

GRERTEST

<N
A3
mm
ST

PRESSURE MAGNITUDES

s
CF

.32
.64

54
.46
.33
.28
.27
.20
.16
.14
.14
.19
.97
.95
.94

NE

-3463 .
-23¢67.

~-33359%

-313¢.
-28792.
-2782.
-11086.
-2609.
-2307.
-2475.
-2463 .
-10292.
-1081.
-112%.
-109%.

GATIVE
PEAK

9

»e

g

0 0N 4 0 N

n N U O &

()

Pa

- W b =

O A

ny Ll o

N wa

S9



ONG C(MODIFIED MODELS

P

FIGURATION D
ab

CON
Lo
PGS

66

PERK

PRESS MNEGATIVE
COGEFF

K

AZ1
LR

TAP

POSITIYE

Q.

t
L2y
™Mo
X

T4P

IVE

PERK

RESS MNEGATIVE
PEARFK

1- P
TH COEFF

Az
nu

TRP

PR

PA  ----

O
NN
O N0

O NM
>
NNy
SN

@M
Mo
W re
+ oo

-

LA & 4
0 N
-t M

oo
oo
SNy
SN



T

gGURQTIBN D : TAIKOGO g

WD
N

D
X3~
m
x
"o
x
rey

sgﬁg {MODIFIED MODEL:

174 PR

l'f"‘"

SHING CI
REFERENCE

* % 8 GRERTEST PRESSURE MAGNITURES * *

TAP AZlI- PRESS NEGATIYE POSITIVE
MUTH COEFF fEEE Pe fggg

2209 4 -2.30 -3433 .4 217.32
2213 338 -2.06 -4473 .1 834.9
22908 334 -1.76 -3812 4 1069 .8
2210 4 -1.72 -3732.4 297 .4
2207 4 -1.67 -3618.56 1473 . 28
2212 4 -1.39 -3344.3 733 .¢
2213 2 -1.37 -2963.8 799 .8
2214 354 -1.26 -2734.3 726 .2
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DATR FOR FROJECT 3049

TAP “IRN Fne
2202 242 21¢
2209 -.227 .228

DATAR FOR PROJECT 5S040

THP MERN Fils

22¢8 247 .221

220 -.223 L2292
ODRThH FCGR FROJECT 5040

ThP MEAN rME

22v8 -.2590 L2210

2209 .217 . 225
FRESC : W04 TQP 2208

DATA FOR FROJECT So40

Tap NESH rns
2208 242 244
2209 ‘1ee .22z

DATR FOR PROJECT S049

TRP MEAN RHMS
22038 -.172 .204
2209 -.17¢ . 197

PRESC : V04 TaP 2209

CONFIGURATION E

CONFIGURARTION E

CONFIGURATICGHN E
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NO. 190

MAX MIN
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HO. 10

MAX MIN
.346 -1.432
.243 -1.536

HO. 19

NAX MIK
286 -1.261
232 -1.347

NO. 10

MAX MIN
.277 -1.759
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HO. 12

BER MIN
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.327 -1.837
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DATA FOR PROJECT 5040 CONFIGURATION E WIND DIR.

TAP

22¢8
2209

HEAN

-.233

-.19

RMS
.222

o.232

MAX MIN
.594 -1.69%6
.392 -2.5¢0

TAP MEAN
2210 -. 173
2213 -.222

DATA FOR FPRCJECT So040 CONFIGURATION E WIND DIR.

TAP

MEAN

RNMS

MAax MIN
.449 -1.571
L4357 -2.205
TROUBLE=

TAP MEAN

2210 -.17¢

2213 -.212
10.234

S 1)
—pma
[+ 2N

rn

FNS
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DATA FOR PROJECT 35040

TAP MEAN R4S

2298 -.270 .214
2209 -.249 .232
PRESC ! MC4 THRP 2210
FRESC : Wod4 TRP 2214

DATA FOR PROGECT 5049

TRP MEAH RHMS
2208 - 287 . 229
2209 -.2372 .22¢6

PRESC : UWo4 TapP 2210

DATA FOR FROJECT 5040

TaP MESN RMS
2208 -.2%7¢ 221
2209 -.217 237

DATA FOGR FPRQUECT 50490

THP MEAN RES

2208 - . 24¢ .224
2209 -.200 . 224
FREST : W04 TAP 22072

DATA FOR PROJECIT 50490

TAP HEAN RNS

2298 -.233 .226
2209 -.191 .214
PRESC : W04 THRP 22¢2

COHFIGURATION F

MAK MIN
.312 ~-2.043
.408 -2.345
TROUBLE=
TROUUBLE=

CONFIGURATION F

fAX NIN
. 423 -2.019
477 -2.1¢€4
TROUBLE=

CONFIGURRTION F

MAX MIN
.3%¢ -1.8432
444 -2.383

CONFIGURATION F

MAX MIN
.431 -1.58¢
L4001 -2.497
TROUBLE=

CONFIGURATION F

MAX MIN
. 4¢3 -1.281
L3073 -2.4232
TROUBLE=
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DATA FOR PROJECY 5040 CONFIGURATION F WIND DIR. 8 TUBING NO. 10
R

—_——

(. Bt ]

- X

TAP MEAN 2NS MAX MIN TARP CMEAN RHS Hax MIN TAP MEAN R
2208 -.az? . 233 .400 -1.815 221¢ -.181 173 279 -1.7¢2 2214 -. 186
2209 - 19% . 229 .456 -2.20¢ 2212 -.220 126 211 -1.211 2219 L171
DATA FOR PROJECT 5040 CONFIGURATION F WIND DIR. 10 TUSING NO. 19

TaP MEAN RMS MAX MIN TARP MEAN RNMS MAX MIN TAP MEAN R
2208 -.217 .219 .636 -1.754 2210 -.163 . 163 .384 -1.423 2214 ~-. 166
2209 193 .221 L4276 -2.247 2213 -.224 . 199 .278 -1.425 2213 172
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DPATA FOR PROJECT 59040 CONFIGURATION G

WIND DIR. 358 TUBING HO. 190
TapP MEAHN RNMS MAax MIN Taf MERN RNMS NAX MIN TAP MEAN RNS LR MI
2208 -. 2869 . 226 .420 -1.512 2210 -.218 . 188 .218 -1.86456 2214 19¢ 62 137 -1.1
2209 -.226 . 241 .324 -2. 261 2213 -.241 . 183 .226 -1.582 2215 -.121 1335 152 ~-.%
DPATA FOR PROJECY 3040 CONFIGURATION G VIND PIR. o TUBING NO. 1¢
TAP HERN RHNS Rax HIN TR?P HESQH RHS HaX MIN TAP MEAN RNS MAX NI
2208 -.252 . 221 .49%8 -2.19%¢6 22190 -.200 L1786 . 452 -1.291 2214 -.128 . 169 .281 -1.1
2269 -.22g L2353 . 287 -Z2.347 Z2Zi3 -.231 .191 L340 -1.403 2218 -. 181 . 141 .1e7 -.8
PATA FOR PROJECT %040 CONFIGURATION G WIND DIR. 2 TUSING HO. 19
TapP Heay Rns MAX LB g:} Tar MEQN nns nay nIiy TaF MEQN fNs 1ax 81
2208 -.247 .223 325 -1.922¢ 2210 -. 187 173 336 -1.622 2214 -.189 163 .228 -1.35
2209 -.211 L2230 39% -2.282 2212 -.2%¢8 127 221 -1.%602 2218 -.172 149 .258 -.9
DATA FOR PROJECT 3049 CONFIGURATION G WIND DIR. 4 TUBIMG KO. 19
TAP MEAN RNS HAX MIN Tap MEAN RNS NARX MIN TAP MEAN RNS MAX N
2208 -.248 . 233 .376 -1.738 2210 -.173 L1352 L2590 -1.127 2214 -.184 . 133 293 -t
2209 -.200 .222 L3122 -2.342 2213 -.22¢0 .184 .246 -1.613 2213 -.17¢ . 134 2353 -
DATA FOR PROJECTY S040 COHFIGURATION & WIND DIR. 6 TUBING HO. L9
TAP MEAN RNS HAX 7 MIN TapP MEAN RHMS MAX MIN TAP MEAN RNS Max MI
2208 -.234 L2386 .390 -2.335 2219 -.172 171 315 -1.935 2214 -.172 163 .273 -1.9
2209 -.18¢ .21¢2 .441 -1.9221 2212 -.221 122 L2853 -1.4c¢éE 2215 -. 166 141 .22t -1.¢

PRESC : W04 TAP 2210 TROUBLE= 10.311
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DATA FOR PROJECT 5040 CONFIGURATION G

TAP MEAN RNS MAX MIN
2268 -.222 .221 .916 -1.628
2203 -.192 . 229 . 367 -1.948

TaP MEAN RNS MAX MIN
2208 -.213 .21¢ .927 -1.457
2202 ~.182 .229 .323 -2.267

S TUBTIHNG HNO.

[
g o
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DATR FOR PROJECT 3040
TaP HEAN RMS

[IVIN]
>8]
I
D

2
o<

Do

1
27

1=

< & .
20 -.228 .

I
[
I

DATA FOR PROJVECT 5040
TAP MEARN RMS

2208 -.26¢ . 233
2209 -.224 .219
PRESC i W04 TaAP 2209

DRTA FOR FROJECT 3049

TaAP HEAN RMS
2208 -.234 .210
2209 -.214 .23¢

DATA FOR PROCGECTY 3040

TAP MEAN RMS

2208 - 247 . 233
2209 -.122 .29¢€
PRESC : Yo4 TAP 2209

DATA FOR PROJECT 504¢

TaP MEAN RNS
2208 -.233 .231
2209 ~-.1986 . 222

CONFIGURRTION H
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CONFIGURATION H
NAX

TROUBLE=

CONFIGURATION H
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DATA FOR PROJECT 3040 CONFIGURATION H 8 TUBING NO.

L4

2

ey
-t
oo
i
DN
(31N
n -
o
ENY )
o~
LS 1S B -3
iy 53¢
[¥-T8\}

e

DATA FOR PROJECT 3040 CONFIGURATION H 10 TUBING NO.
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WIND DIR. 338 TUBING NO.

ThP

CONFIGURATION 1

PATR FOR PROJECT J040

RHS MAX NIN TAP BEAN RMS HAX MIN

HERN

HERN RNS HAX MIN

THP
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ORTR FOX PROJECT 5040 CONFIGURATION I
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TUBING NOQ.

2

WIND DIR.

TRP

3040 CONFIGURARTION I
RMS

DATA FOR PROJECT

RMS MAX nIN TAP MEARN RNS RAX RIN

MERN

MIN

MAX

MEARN

TAP

M
e
-

oM

[ 1Y)
Mol

— g
[ 2]
-t

-1 2]
000

-

g 2]
—t—

)
[ 14

oo
[ 1
»nn
-t
1

-
P

oo
™oy
om
—0y
[}
~O

M

~M
Ny
NN

0w
no
ey

oo

NS
(313

110

1¢

WIHD DIR. 4 TUBING NO.

S040 CONFIGURARTION I
RMS

DATA FOR PRQJECT

MIN TAP MEAN RNS MAX MIN TAP MEAN RNS MAX MIN

MAX

MERN

ThP

e

w™M
oWr.

- v

~ U

——t
o
(Y1)

N
NP
Nt
-

oHNO
~i
(1)

<+ O
w5

.-

(V1)
- 24]

iy

oM
——
oY
(Y14

OO
[a3%)
no
-

-
P

MM

L)

&Ny

L 1'y)
1595
Cd e

[ =D

oIy
Ny

1¢

6 TUBING NO.

Se40 CONFIGURATION I WIND DIR.

RES

DATA FOR PROJECT

MIN TaAP MEAN RNS MAX HIN TAP MEAN RNS LLES BIN

MAX

MEAN

ThP

-
~n
oo

[

cun.
w0
N

wMm
Wy

—

o
0w

—

i

-t
oy
(ST 1At

Ped
- M
win

—

wu

N

0N
~m
—c
LI}
[ p Rl

-
L de)

oo
-ty

Ny

Ot
o S
Cdv

[~ L]

[S13]
Ny

1¢

S TUBIHG NO.

CIND DIR.

ThP

DATA FOR PROJECT 5040 CONFIGURATION I

RS MAX HIN THP MEAR RNS HRX MIN

HEAN

MEAN RNS MAX MIN

TAP

D -
NN
o oo

oo
b st
oo

O
wir

—

Y]
DD

-

)

— -
NS
oy

Py}
<S>0
-l

-t

-
-
Moy

oo
[ 1<)

——

< W
D v

-l

om
.
LU e')
NNy

weo
nm
-
v
o
nm

(X 2%
N~
N~

T O
N
N

oo

o
Nt



DATA FOR PROJECT J040 CONFIGURATION I WIHD DIR. 10 TUBING NO. 10

TAP MEAN RMS MAax NIN TAP MEAN RNMS MAX RIN TP BEAN RNS
2208 -.213 .216 .487 ~1.684 221¢ -. 137 . 130 .363 -1.29¢ 2214 -.164 13¢
22909 -.179 .211 .342 ~2.22¢ 2213 -.2t0 . 186 .301 -1.092 22193 -.182 135

111



112

APPENDIX C



113

SELECTION OF LOCAL PEAK PRESSURE COEFFICIENTS FOR WIND TUNNEL STUDIES OF BUILD-
INGS

J. A. PETERKA
Fluid Mechanics and Wind Engineering Program
Colorado State University, USA

SUMMARY

It has been recognized that the probability distribution of the largest peak
pressure achieved during a design storm at a particular location on a building
is skewed with a long tail extending toward higher loadings. Several pro-
cedures have been suggested in the literature for determining the statistical
characteristics of the peak pressure., This paper provides an optimized method
for prediction of the peak pressure from wind-tunnel model studies.

1. INTRODUCTION

Most large buildings are currently designed with the aid of tests in a
boundary~layer wind tunnel. One result of these tests is the distribution over
the building surface of local peak pressures to be used for design of the clad-
ding. It has been recognized for some time that the probability distributiomn
of the largest peak pressure achieved during a design storm at a particular
location on a building is skewed with a long tail extending toward higher load-~
ings. This distribution is sufficiently broad at some locations on the build-
ing, that the peak pressure within the distribution predicted from the single
largest pressure measured during a single one hour record may vary by 950 Pa
(20 psf) or more at a site with reasonably strong design winds. A case is
shown in Figure 1l in which the variation of peak pressure within the distribu-
tion leaving 0.5 percent of the area remaining at each end is 950 Pa (20 psf).

The development of the experimental understanding of fluctuating pressure
probability distributions has occurred primarily in the last decade. Probabil-
ity histograms of pressure fluctuations at several locations on a full-scale
structure were reported by Dalgliesh [1]. Peterka and Cermak [2] showed that
probability distributions of pressure fluctuations on high-rise buildings could
be separated into two classifications =-- one nearly Gaussian in positive-
pressure areas and one highly skewed in negative-pressure areas. Peterka et.
al. [3] showed that skewing of the distribution is reduced, almost to a Gaus-
sian distribution, in the presence of strong vortex actionm. Stathopoulos [4]
showed that fluctuating pressures skew to higher pressures for both positive
and negative pressures on low-rise buildings. Lou [5] found that skewing can
occur also on high-rise buildings in positive-pressure areas. V

Several techniques have been proposed for prediction of probability distri-
butions of peak pressures. Davenport [6] proposed a peak value theory for

Gaussian processes based, in part, on earlier developments by Cartwright and
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Longuet-Higgins [7] and Rice [8]. This method was developed for integral loads
on a structure but is applicable for any Gaussian or near-Gaussian process.
Sockel [9] proposed a method to predict the probability distribution of the
largest peak from the parent distribution for a family of distributions. Mayne
and Cook [10] proposed to obtain the probability distribution of largest peak
by fitting the largest peak from a series of time intervals to a Type I extreme
value distribution. Dalgliesh and Templin [11] proposed a method for determin-
ing the extreme value distribution by fitting an exponential distribution to a
parent population consisting only of .arge amplitude "spikes" in the data
record. Grigoriu [12] proposed a method based on use of the parent distribu-
tion in which the theory of extremes for Markovian sequences was applied.

All of the various methods described above have shortcomings that make them
impractical for implementation in volume in wind-tunnel tests for cladding
pressures. One of the most-used methods to date has been the Mayne and Cook
method (10). In that method, 16 largest peaks are fit to a Type I distribu-
tion, each peak being the largest in a 15-minute record (full-scale time). The
resulting distribution is then adjusted from a 15-minute record length to a
one-hour record length by shifting the distribution along the pressure axis.
In an effort to reduce the time involved for the wind-tunnel measurements from
the 4 full-scale hours required by the Mayne and Cook method, the writer has
proposed a method [13,14] which is based on using most or all independent peaks
in a single one hour record for prediction of the probability distribution of
largest peak. That method did not work as comsistently as was desirable. The
method has since been optimized to obtain maximum accuracy with minimum experi-
mental time. The results of that investigation are presented herein.

2. THEORY

The theoretical approach has been presented previously [13], but is summar-
ized here in slightly different form for clarity. Let Cpp represent all nega-
tive peaks (minima) in the pressure fluctuation record. Change sign on the C
values for simplicity so that Type I analysis may be applied in the usual sense
with extremes increasing on the positive axis.

Let p(C__) be the probability density of all independent peaks in the
record. Then P(Cpp), the probability density of the largest of the peaks, will
be
p(c_) = N{1-q(c_ )1V pec ) ' (1

124 PP PP
if the peaks of p(CPp) are independent. In this equation, N is the number of

independent peaks in time T and
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= C ,
) cj p(c ) d (2)

(c
d P PP
PP

P

the complementary cumulative distribution of all peaks.
From theoretical considerations [15,16] and from empirical experience [5],
q(cpp) may be an extreme value distribution of Type I:
€ y=1-eC ( ) (3)
C = - e = a (C -
"pp Y PP
where U and 1/a are the mode and dispersion of the distribution. The expres-

sion, y, is the "reduced variate."

oo da_ oy e
Thus p(CPP) Ic a(e )(e ) (4)
PP
N
- P 4
and P(CPP) = aN(e y)(e € ) . (5)

P(Cpp) has the same shape as p(C__) but is shifted along the Cpp axis to larger
values. The mode Uo of P(Cpp), from the maximum of (5), is

- 1
U, =U+g In N (6)

The form of P(Cpp) is that of an extreme value distribution of Type I:

- 4
o ( -e °)
P(C_ ) =a (e ") \e ,y =a(Cc_~-U) (7)
PP [} o o pp o
where Uo, I/ao are the mode and dispersion of P(C_ ). Equating (5) and (7) at

a particular point, say Cpp =V, and incorporating (6) for the value of U,
a =a. (8)

The cumulative distribution for the largest peak is then
_e--yo 9)
(C )=1-e
Q PP

The preceding analysis shows that the probability distribution of the 1larg-
est peak in time T can be represented by an extreme value distribution of Type
I whose mode and dispersion are functions only of the mode and dispersion of
the Type I extreme value distribution and the number, N, of independent peaks

in T.
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N can be represented by
(10)
N = vT

where v is the number of independent peaks per unit time. Rice [8] showed
that the number of extrema per unit time could be found from ratios of moments
of the spectral distribution of the parent time series. Because this technique
requires a large amount of computer time if many cases are to be studied, an
alternate scheme was used to estimate the value of y. The autocorrelation, Rk’
of the sequence of peaks was formed, where k is the delay in peaks. The peaks

become essentially uncorrelated, and hence independent, when R, < r, a small

k
value. kc is the count of peaks from one independent peak to the next and TM

is the length of the record to obtain M peaks. Then

(11)
=~
YTk Ty

Two factors act to make (11) an acceptable estimate for v: 1) the proba-
bility distribution P(Cpp) is not highly sensitive to the value of v, and 2)
peaks become uncorrelated rapidly so that a small number of terms of Rk need be
computed with a reasonably small sample, M, of peaks.
3. APPLICATION AND OPTIMIZATION OF THE METHOD

Early use of the method of predicting peak pressure distributions wusing N
independent peaks in one record showed mixed results. Some one-hour pressure
records showed good agreement with results using the method suggested by Mayne
and Cook, described above, but others were not as satisfactory [13]. A series
of pressure measurements were made on several model buildings placed 1in the
boundary-layer wind tunnels at the Fluid Dynamics and Diffusion Laboratory at
Colorado State University. Details of the modeling procedure, which space lim-
itations prohibit here, are available in several sources [17]. Fluctuating
pressure records with negative means were stored in digital form on the labora-
tory data-acquisition system and subsequently analyzed as described above.

The criteria for selecting peaks was that a peak had to be at least 0.05 in
cp away from the adjacent valley to qualify. Correlations of pressure peaks, a
typical example of which is shown in Figure 2, showed some variation in shape
but were reasonably consistent in number of peaks to be skipped to obtain
independent peaks. Results reported in [13] used a value of correlation coef-
ficient of 0.2-0.3 to indicate independence of peaks. On this basis, a value
of kc of 2 or 3 was used so that 1/3 to 1/2 of all detectable peaks were used

in the analysis. A Type I fit to these peaks fit well in some cases, Figure
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3a, but failed to fit well in other cases, Figure 3b. Cases where the Type 1
fit was good tended to provide better predictions of peak pressure probability
distributions than those with poor fits, but goodness of fit of peaks to the
Type 1 distribution could not be used reliably as a basis for how well the
resulting probability distribution of largest peak would compare to the actual
distribution.

Analysis of results indicate three possible difficulties: 1) that correla-
tion coefficients must be closer to zero than 0.2 to guarantee independence of
peaks, 2) that lower-amplitude peaks did not always have the same statistical
character as the larger peaks, thus distorting the prediction of the distribu-
tion of largest peak, and 3) that a single one-hour record is insufficient to
reduce sampling errors to acceptable levels. An experimental program was exe-
cuted to isolate and examine these problems.

A set of 100 time records, each one full-scale hour in length, was obtained
from 12 randomly selected pressure taps (with negative means) on building
models under study in the Fluid Dynamics and Diffusion Laboratory. A Type I
distribution was fit to 100 peaks representing the largest negative peak from
each record. This distribution was used as the "exact" answer for comparison.
For each of the 100 records, a prediction of mode and dispersion for the peak
pressure distribution was made from the analysis of this paper using N indepen-
dent peaks and 100, 50, 20 and 10 largest peaks. The 100 predictions provided
a data base for statistical analysis of the reliability of each prediction
method.

To provide a single value for comparison between methods, an effective peak
pressure coefficient, proposed by Cook and Mayne [18], was calculated for each

case described above. This coefficient is defined as

*
cP = U, + 1.4(1/a) (12)
The effect of record length was investigated by averaging values of C * for the
above cases for 2, 3, 4 and 5 records. This provided 50, 33, 25 and 20 values
of averaged CP* respectively to use for analysis of consistency.

Finally, for comparison the method of Mayne and Cook [10] was applied to 25
sets of 4 records splitting the 4-record length into 16 shorter records and
selecting the largest peak in each of the 16 short records for application of
the Type I distribution.

Results of the various experiments are shown in Figures 4 through 7. Figure

*
4 shows the average difference between 100 predictions of Cp and the "exact"

*
value of Cp , for 12 taps for 1, 10, 20, 50, 100 and N independent peaks per
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one-hour record. For the 1 peak per record case, the single peak itself was
assumed to be the prediction for Cp*. The range of individual differeices
between the 100-record average for each of the 12 taps and the exact Cp is
also shown. Plotted for comparison is the average and range of the average of
25 predictions for 12 taps for the Mayne and Cook method. All methods provide
an average prediction within 0.06 in C *; however, a variation in consistency
of prediction values can be seen in the range of the differences. The range of
the 1, 10, 20, 50 and 100 point calculations using a single record were gen-
erally acceptable in consistency as was the Mayne-Cook method. Use of all N
independent peaks provides a much poorer comsistency.

Figure 5 shows the difference between the largest and smallest Cp* in a set
of predictions at a tap, averaged across 8 taps used for the optimization with
CP*:> 1.0. Data for 1, 10, 22, 50 and 100 peaks per one hour record are
presented for cases where C_ values were unaveraged (l-record prediction) and
averaged over 2, 3, 4 and 5 one-hour records. Also shown for comparison is the
result of the Mayne-Cook procedure. Conclusions to be drawn from this graph
are: 1) that a significant increase in consistency of prediction is obtained
ov:r a one-record prediction of Cp* by*averaging two one-record predictions of
Cp , 2) that averaging myre than two C_ values together provides increasingly
small improvements in prediction comsistency, 3) that averaging two values of
Cp* using 50 or 100 peaks for each C * Erovides a comparable or improved level
of consistency in prediction of C to the Mayne-Cook method with 1/2 the
experimental time, 4) that either of these procedures (100 peaks per record for
2 records and Mayne-Cook) provide an acceptable level of uncertainty in predic-
tion of C *, and 5) an average of two values of C * where each Cp* is assumed
to be the single largest peak in one record provides an acceptable consistency
with an average prediction about 6 percent low in pressure (See Fig. 4).

Use of a single peak in a record to approximate C * should predict the mean
of the distribution P(cpp) (equal to U° + 0.577 il/ao)) instead of Cp* U, ¢
1.4 (llao). The ratio of the mean of P(Cpp) to Cp for the "“exact" distribu-
tion was 0.93 compared to 0.94 for the single peak averages.

Selection of an optimum method for prediction of C * is somewhat subjective
depending on the tradeoff between accuracy of prediction, wind-tunnel time
available and computational capabilities in the data acquisition system. A
reasonable selection of technique is to average two single peak estimates of
C * with the average increased by 7 percent. For an improved precision, 50 or
100 largest peaks per record camn be used to predict Cp* with CP* averaged over
2 one-hour records. Where neither wind-tunnel time nor computational resources

are limited, 100 highest peaks per record averaging Cp* for 4 or 5 records will
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provide further improvement in accuracy. Because the range of variation is
somewhat larger for larger pressures, the 2-record or 4-record analysis is only
needed for larger pressure areas on the building. A single-peak, single record
estimate of C * can be used for small or moderate pressure areas.

Figures 6 and 7 show how well a single-peak, single-record predictio: of Cp*
and an optimized technique using 100 peaks per record averaging Cp over 2
records compare to the "exact" C_ value. Shown are the average, the standard
deviation and the range of 50 predictions. Prediction capability is quite good
for the optimized technique, particularly in comparison with the single peak
method.

4. CONCLUSIONS

On the basis of the preceding analysis, the following conclusions can be
made: )

- Variation in design pressure for local cladding loads can be large at some
locations on a building in wind-tunnel tests which use a single sample of
largest peak in a one~hour record to obtain design pressures.

- Use of multiple peaks in a s8ingle one-hour record can significantly
improve design pressure prediction.

- Use of the average of 2 single-peak estimates of peak pressure with the
average increased by 7 percent can also significantly improve prediction
precision.

- Use of 100 largest peaks per one-hour record with design pressure averaged
for 2 records provides an optimum precision in determination of design
pressure.

~ Previous recommended procedure with similar precision to the optimum
method required 4 records or twice as much experimental time.

- Increased precision over a single peak determination of design pressure is
only necessary for areas on a structure with larger pressures.
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