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Analysis of Dynamic Characteristics and Evaluation of

Wind Acceleration Response of Tall Building

Moon, II Kwon

Department of Ocean Architectural Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Many high-rise buildings as landmarks are designed and constructed. Its
appearance is also becoming diverse, including the Diagrid Structural
System. Generally, the behavior of high-rise buildings are more affected
by wind loads than seismic loads, and The assessment of acceleration
response induced by wind load is required. This study examined the
characteristics of the structure system of high-rise buildings and analyzed
the characteristics of wind-response acceleration in the high-rise buildings.
This study looked for the dynamic characteristics (height, number of floors,
and frequency) of high-rise buildings in and out of Korea. The wind
response velocity was obtained by using MIDAS GEN, a structural analysis
program using KBC2016 type based on architectural structures, for
high-rise buildings with Diagrid structural systems. This study also
compared and analyzed the wind response velocity of high-rise buildings
with Diagrid structural systems according to height using the NBCC95

expression.
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The conclusion is as follows

1) The 60-story high-rise Diagrid structure meets the displacement
standard of 0.48m(H/500) of the high-rise, The Along-wind acceleration of
[SO10137(resident performance evaluation curve) is satisfied with the
reference value, but the Across-Wind acceleration significantly exceeds the

reference value.

2) For ISO 10137 residential performance evaluation curve acceleration
criteria, acceptance criteria vary with frequency. For high-rise Diagrid
structural systems, the acceleration of wind response is deemed difficult to

satisfy the permissible level.

3) A Diagrid structure with more than 50 stories is applied to the wind
response Estimation of NBCC95. For a attenuation ratio of 1%, The
Along-wind acceleration and The Across-Wind acceleration will result in
values exceeding the permissible value of 2.5%. But below the 48th floor
are expected to meet the acceptable 2.5% of NBCC95.

4) Comparing the existing Diagrid structure with the Diagrid structure
that changed the plane, The results showed that Along-wind acceleration
increases as the displacement of the building increases, and Across-wind

acceleration decreases as the average density of the building increases.

5) Place an internal core in a 60-story high-rise diamond structure
system. The attenuation ratio is increased to 0.825%, increasing the mean
density of the building. Thus, Along - wind acceleration and Across-Wind

acceleration can be reduced.

KEY WORDS: High-rise Building, Diagrid, Along-Wind Acceleration,
Across-Wind Acceleration, Assessment of Acceleration response

Usability Evaluation
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(e) Lotte World Tower, Seoul, Korea (555m)
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= an’(cm/s?)
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A7IA, n: AFEY 1AL FX155(Hz)
Table 3 %l 44
Table 3 a,,,. = an’(em/s?)2] A4 a,be] 3k
P 0.=n<1 1.5<n<2 2.5<n=<1

b= Ry
07]—"! }\\j. a b amax a b
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3.2.3 ISO 6897(Z#| 7] %)
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A4 W 13HEY FSH 54

) Manning and
Architect .
Associates
Wass Buller and
Structural engineer )
Associates
Year of completion 1991
Height from street to roof 116m (380 ft)
Number of stories 29
Building use Office
Frame material Concrete
Typical floor live load 3.5kPa (70 psf)
Basic wind velocity 50 m/sec (112 mph)
Design fundamental period 2.9sec
Design acceleration 10 mg peak '
Design damping 1% serviceability Majestic Building (110.06m)
Earthquake loading C, = 0.0432

Fig. 18 =29 =74 E 7§ & (Majestic Building, 110.06m)
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(@ 450 Lexington Avenue (168m)

(e) 780 Third Avenue (174m)

Fig. 19 =9 1.5




() 77 West Wacker Drive (203.6m)

!

() Four Allen Center (210.5m)

(k) Carnegie Hall Tower (230.7m)

Fig. 19 =] 1

() 181 West Madison Street (207m)

T = " o
() ACT Tower (211.9m)

() Hirst Interstate World Center (310.3m)
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=8 A& Fo], TF, AFF7], AFF7] 484 Table 5o YRS
Table 5 =29 A==9 =old W& &7
. AfrF7] AR
H A |5 L -
_ AE olF N Fol/46 | ¥°I/66.67 | Z4/10
- Eolm) | & | F716)
(CTBUH) | (AIJ 2000) | (CTBUH)
Sumitomo Lift
1 o 75.3 21| 2.08 1.64 1.13 2.1
Insureance Building
2 Sanwa Bank 99.7 25 3 2.17 1.50 2.5
Kamogawa Grand
3 105 33 1.92 2.28 1.57 3.3
Tower
Kobe Commerce,
4 Industry and Trade 110.06 26 3.42 2.39 1.65 2.6
Center
5 Kobe Portopia Hotel 112 31 3.6 2.43 1.68 3.1
6 Majestic Building 116 29 2.9 2.52 1.74 2.9
7 | Tokyo Marine Building 118 27 3.95 2.57 1.77 2.7
8 Taj Mahal Hotel 128 42 3 2.78 1.92 4.2
9 Hotel de las Artes 137 43 5.2 2.98 2.05 4.3
10 | Embassy Suites Hotel 146.3 46 7.4 3.18 2.19 4.6
Nankai South Tower
11 147 36 3.24 3.20 2.20 3.6
Hotel
12 Riverside Center 150 39 3.8 3.26 2.25 3.9
13 Waterfront Place 158 40 5 3.43 2.37 4
14 Casselden Place 160 43 5 3.48 2.40 4.3
15 17 State Street 167.3 44 5 3.64 2.51 4.4
16 | 450 Lexington Avenue 168 40 5.5 3.65 2.52 4
17 Morton International 170 36 4 3.70 2.55 3.6
18 Central Plaza One 174 44 4.1 3.78 2.61 4.4
19 780 Third Avenue 174 50 4.8 3.78 2.61 5
20 | Marriott Marquis Hotel 175 50 5 3.80 2.62 5
21 Cen Trust Tower 178 48 3.5 3.87 2.67 4.8
Hongkong Bank
22 180 45 4.4 3.91 2.70 4.5
Headquarters
23 | Dewey Square Tower 182 46 5.5 3.96 2.73 4.6
Telecom Corporate
24 o 192 47 4.5 417 2.88 4.7
Building




Table 5 =9 A=E2] Folo w}

i
M

=
T

THFI 44

| AN |35 A .
) AE o8 N ¥0l/46 | &°1/66.67 | F/10
= Eolm) | & | F716)
(CTBUH) | (AIJ 2000) | (CTBUH)
25 Trump Tower 202 58 5.2 4.39 3.03 5.8
77 West Wacker
26 ) 203.6 50 6.67 443 3.05 5
Drive
181 West Madison
27 207 50 6.7 4.50 3.10 5
Street
28 Four Allen Center 210.5 50 4.03 4.58 3.16 5
29 Melbourne Central 211 54 4.2 4.59 3.16 54
30 ACT Tower 211.9 47 4.73 4.61 3.18 4.7
31 Chifley Tower 215 50 5 4.67 3.22 5
32 Metropolitan Tower 218 68 5 4.74 3.27 6.8
33| Figueroa at Wilshire 218.5 53 6.5 4.75 3.28 5.3
A Two Union Square 220 56 6 4.78 3.30 5.6
35 Bourke Place 223 54 4.8 4.85 3.34 5.4
36 Georgia Pacific 230 52 6.2 5.00 3.45 5.2
37 Carnegie Hall Tower 230.7 62 4.8 5.02 3.46 6.2
Singapore Treasury
38 234 52 5.6 5.09 3.51 5.2
Building
39 First Bank Place 236.5 56 6.48 5.14 3.55 5.6
40 Bank One Center 240 60 6.8 5.22 3.60 6
41 CitySpire 248 75 5.5 5.39 3.72 7.5
42 World Trade Center 252 55 5.3 5.48 3.78 55
Nations Bank Coporate
43 256 62 5.3 5.57 3.84 6.2
Center
4 Mellon Bank 259 55 6 5.63 3.88 55
AT&T Corporate
45 270 61 6.5 5.87 4.05 6.1
Center
46 | Two Prudential Plaza 278 64 7.2 6.04 4.17 6.4
47 Citicorp Center 279 60 7.2 6.07 4.18 6
Oversesa Union Bank
48 280 63 7.3 6.09 4.20 6.3
Center
49 One Liverty Place 288 61 5.5 6.26 4.32 6.1
Columbia Seafirst
50 288 76 5.3 6.26 4.32 7.6
Center
First Interstate World
51 310.3 75 7.46 6.75 4.65 7.5

Center




=9 AEQ Eolo WE IFFIE FA4| A, £]/46(CTBUH 1995), 1&]aL
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=W AEe S, =ol, FHALFF7], =°1/46(CTBUH 1995), *=°1/66.67(AlJ
200071<8), Z+4i¥l, 183 S/10(CTBUH)E Table 60l e It

Table 6 =U] A=E2] Fo]o W& EF
= L= A
W % | ®ol | ]
o AR | DU | wols | wol6ET | FH0 | A
m
N 27](9) | (CTBUH) | (ALI2004) | (CTBUHD
1| AEZE AE | 33 | 148.2 | 4.167 3.22 2.22 3.30 0.8
2 | AlEEZ X BE | 34 | 152.4 | 3.378 3.31 2.29 3.40 2.11
AEATT
3 42 | 152.7 | 3.077 3.32 2.29 4.20 0.67
I B
4 AlE a3 51 | 153.0 | 2.545 3.33 2.29 4.70 0.73
5 old g] ~ 47 | 157.7 | 2.924 3.43 2.37 4.70 1.43
AEATT
6 47 |1 161.3 | 3.521 3.51 2.42 4.90 0.56
| A%
AEATD
7 49 | 1746 | 3.571 3.80 2.62 5.10 0.59
NI C=s
8 54 | 182.0 | 3.460 3.96 2.73 5.40 0.49
105%
9 2E}ALE] 60 | 204.0 | 4.049 4.43 3.00 5.70 1.63
10 Al g ~e} 60 | 209.6 | 4.329 4.56 3.14 6.00 0.84
ErEPNT]
11 57 | 217.0 | 4.425 4.72 3.25 6.00 1.1
105%
HEFE T 2
12 b6 | 248.7 | 5.556 5.41 3.73 6.60 0.57
101%
13 olo| = 72 1292.0| 4.329 6.35 4.38 6.80 0.36
14 NEATT 68 | 305.0 | 4.808 6.63 457 7.20 1.29




oW AEY Fold WE AFF7IE FAAM, F0]/46(CTBUH 1995), 18]aL
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Fig. 25 =7} 153 =9] wold wWE F7]

U A& 5o wE IFF71E FA4, S/10(CTBUH 1995)E Fig 2691
e LT,

I nEHEL| E4=0f [E F7| y = 0.0405x + 1.7251

——Z2=/10 (CTBUH)

--------- M (F=7](s)

32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 T4
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4.2.1 NBCC 1995 o]-&-3%

ST

HE

o
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A4

F7 Aadel

2220
TT=
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Ho
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Hlo
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NBCC 199594 +=

X A9k, JtEEe] F7)7F FEE R 0.5%g~1.5%g2] M7}

o

WA= 7

Fd TH7FEE] 1%g~3%g

S|

71t F<5el o

o

il

i
o

=
=

NBCC95

466.13kg/m?,

across-wind 0.1778Hz, along-wind 0.1501Hzo]l™ &

<] 0.287mo] T

of mzt 0.9%

&T2I%

il

Hl&= 7]1& 2% 4kl Table 73 KBC2016

A~
T
7]_0 A
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1.2%%] 75%) Table 8l g|s
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Table 7 74171 2% (NBCC 1995)

NBCC 1995 (Z&|A<H] 2%)

=9 334.8m

& 60.5m, 67.1m
24 2] across-wind 0.1778Hz
along-wind 0.1501Hz

AEY FAEE

466.13kg/m?

2] (m) 0.287m
Peak acceleration in along-wind )
. 0.1095m/ s
direction (aD)
aD/g*100 1.1%
Peak acceleration in across -wind
. 0.081m/s?
direction (@W)
aW/g*100 0.83%g

Table 8 7+& A s8] KBC2016 Ad=7=x7]F 0.9%

NBCC95 (74 <711 0.9%)

Eo| 334.8m
z = 60.5m, 67.1m
24 =] across-wind 0.1778Hz
- along-wind 0.1501Hz
AEe FEE= 466.13kg/m?
2] (m) 0.287m
Peak acceleration in along-wind )
. 0.1372m/s
direction (aD)
aD/g*100 1.4%
Peak acceleration in across -wind
L. 0.122m/s*
direction (aW)
aW/g*100 1.24%g




Table 794 Across - wind direction Dir. 0.8%g<$} Along - wind direction Dir.

he FAA

3

35

7} "t} Along-wind direction Dir.d] 7}&=

3

35

11%g FFo=

ox

™
o

=y
N
~|
o
il

AEA D 1%

<

Across - wind direction Dir. 1.24%g$} Along - wind direction

| —
)

Table 8ol A

7,

3

Dz

=

FEL

Dir. 1.4%g

KBC2016 A}

Zral AEN7E 2% A 0.9% 2 WHEo] ¢

g}

=0

1.274)

— -
a1

4.3 KBC2016 8% R SFTAI#HY 7484 & A F4H

4.3.1 KBC2016 7]=l &3 74

Np

Hlo

71 0305.6.2.

pl3Doil A

o 7F3iA

s

ISO 435491 +F

Al

x4y

Tz

| —
) Y

e w) A

3

=
= %

e

S|

ZAYEFZ 0.12x0.75= 0.09)

d L

e Aot (22

bAoAy

Aol o3

A H7F 0.0152 ~ 0.0183,

T a4

2016)

0.75% 2 UEFATH(AS T 272,

o=

o
T

B AE &Y el ALY

(structural damping ratio)¢} &< 3s}ct.
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A 5% 23F tholoias FEEY A4S B

5.1 231%F gololadlt FERA2H FTZREGA

B =FddA Fig. 287 Zo] 2313 F2=2 605 &, 7I&FY T3 4m,
il AstAdtt. =2

71

Eo HA =ole 240me ThelolaglE T2 Aoz A

T 54 dotry] {8 AAN(HES Eol/[AdEY F) 6.7 AEE I

o 21= AE gololad s Fx A2Ho] thd] Moon(2007)0] AAE A

2L H =29 R pdz AsYt Moone AZ )7k

Z A|z"lo] AA|ZHolx HA HdAzHAOSZ MAH7L 5014, 7ol AA

7k 69° 4 W WF A Aol ¢stthe Aol ZAS 69.44° o iz

7N el A S AASAY. Fig 29+ 235 AE dA 2E Fx HHE
o

bts

ik

240m

3@32m




36m

Flange Frame

Web l;;;me

36m

Fig. 29 233 A& oA 249 Fx=3d% (HAS, 2013)

Table 10 & H, 22 ®H FAAlo]=

2 A % o
Gl H-488x300x11x18
G2 H-440x300x11x18
Bl H-300x300x10x15
B2 H-350x150x9x15
B3 H-300x150x6.5x9




Table 11 tiZ47HA, T8 7]& FAA Aol

A
40

R BIEE PRES

Y75 FAAol=

Tier

< o

15

215 x 215 x 12

14

285 x 285 x 15

13

340 x 340 x 20

12

395 x 395 x 22

1

435 x 435 X 25

10

475 x 475 x 27

520 x 520 x 29

950 x 550 x 31

580 x 580 x 33

605 x 605 x 35

645 x 645 x 36

670 x 670 x 38

735 x 735 x 41

770 x 770 x 42

@ 9
O -730 x 25
O -840 x 29
O -970 x 34
O - 1,040 x 37
O - 1,080 x 39
O - 1,100 x 40
O - 1,120 x 40

O - 1,140 x 40
O - 1,160 x 40
O - 1,180 x 40
O - 1,190 x 40
O - 1,210 x 41
O - 1,210 x 41
O - 1,240 x 41
O - 1,260 x 41

805 x 805 x 43




T3S 47 =

oNr
|1]O

< O8] EXE st RA Ael2E FLsHA F2AA s
AT 3kN/m®, BFS 24kN/m’s HEStPoH, M2 aPo R =
MIDAS GENS AFg3tH T Moone] =&EdA= dizd A 4=7F 69° o of 5
7]»‘:— 3.71%, % WHele 043m= 43 Q| 7]+ H/50000.48m)& THE3s1H,

=59 dA FREY IHFFIHS, LFF7]E Table 120 e AT
Modeloll A4+ 0.2563 Frequency, 3.9period2 v+gkth.

Table 12 +%& I/F3tF, AL/FF7]

Mode No. Frequency(cycle/sec) Period(secs)
Mode 1 0.2563 3.9
Mode 2 0.2563 3.9
Mode 3 0.8783 114

s Y Moon(2007)¢] Ry =& 12 F
Fo] ¥Mel= Moon(2007)2 0.43m, oA =4
H/5002 = 048mE wEekith. 719 =38 w99 #2 3.9%, 04Im

2 93 AagS Yepdnh

Table 134 Moon(2007)e] =@ oA ndgo] IFF7]9 HLE vl
7] ™

rE 021. Ll
o oNr

)
o

Table 13 2571, H$ vl

T B
Moon =9 A ndg
= 69° ¥ )
Mode 1 Period (s) 3.71 3.9
Horizontal
) 0.43 0.41
displacement @ top (m)

A%k Moon(2007)9] 17wk ofujg} S eloAe WS 7)Fe] tiE AT

et FEH JHEE Bk Uid A= shA ST
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Topographic Factor at Building Ground Level
Rigid Structure
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[=] Wind Load Parameters
Exposure Category
Basic Wind Speed :
Importance Factor
&verage Roof Height :

Load Case Name : |W.><
Gust Factor

Wind Load Code
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% t}h. Table 149

2 8.64cm/s?, 34.56¢em/ s>

o|t}. Fig. 31 ¥ F 7I&EE 7]+ 15O 10137 A+ 4%
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el
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AF 4% Wk 2ol 84 NEAOMico] Fel tad. oA 0% 2
ol M) 3 4 o] $UF MEE, FHAYY b= g 7 vm
ghth. IS0 10137 AF 4% Bt F4 HEE 7129 A% A5l vt
NEA} B2s] B 23F dolotads Tx Axde B F5G
S7b 58X E BEEY] olele Ao werEth g Table 15168 34
W, AN sl s dehigioh Fig 32, 33, 34, 35, 36, 37 Z7te] %

—1
T2 IS0 10137 AF A% H7F 4ol 23 e it Yehido

T & 563 52% 483
= 9] 224m 208m 192m
A7 6.22 5.78 5.33
Period (s) 3.49 3.09 2.72
Frequency (cycle/sec) 0.2866Hz 0.3228Hz 0.3672Hz
H 2(m) 0.311m 0.234m 0.141m
ZFAE A 1.1 1.1 1.0
Z+a ) 0.75%
THFIEE 7.88¢m)/s* 7.12¢m/s* 6.39¢m/ s>
FAMFIE= 29.25¢m/ s* 24.57em/s* 20.44cm/ s*
Table 16 38 33k, FAPLF 7tE= (443, 403, 36%)
T & 4UZF 0% 363
= 9] 176m 160m 144m
A7 4.89 4.44 4
Period (s) 2.37 2.04 1.74
Frequency (cycle/sec) 0.4218Hz 0.4899Hz 0.5755Hz
H 2(m) 0.102m 0.072m 0.051m
ZFAE As 1.0 1.0 1.0
Z+4]u| 0.75%
FTHFH&E= 5.66cm/ s 4.96cm/ s 4.3cm/s*
A& 16.81cm/ s 13.63cm/ s 10.9¢m/ s>




Peak acceleration (cm/s?)

Peak acceleration (cm/s?%)

50 :

40 | offices

30 . + ....... | = = —Residences |
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8 fm T S — e ——
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4 — -~
|
N |
s L |
|
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1 Lo I | I I
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Frequency (Hz)
Fig. 32 1SO 10137 A+ A5 B7F =4 (663
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........................ _._________
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8[_ _ N e A T
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5 L |
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1 oo | il | I | [
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Fig. 33 1SO 10137 A+ 4% #H7F =4 (6523)



Peak acceleration (cm/s?%)

Peak acceleration (cm/s?%)

50

T
40 | offices
30 [ — — —Residences
20 Across-Wind |
20.44cm/s? |
10—
8 —
6 P— |t —rm—r———r——- —ﬁi_‘ I :.‘—-. : .....
i Along- Wlnd| Rink PO
4 - 6.39cm/s?; |
B |
5 L |
|
|
:0. 3672Hz
1 oo | I | I [ R
0.06 0.1 0.2 0.4 0.6 08 1.0
Frequency (Hz)
Fig. 34 15O 10137 A+ 4% H7F =41 (48%)
50 .
40+ | offices
30 || = = — Residences
!
20 |
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10— S~a 16.81cm/s*
8 Tt ~a
6 _ . .. b —
al ! TTmeal
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B |
5 L |
|
|
:0. 4218Hz
1 oo | I C [ R
0.06 0.1 0.2 0.4 0.6 08 1.0

Frequency (Hz)

Fig. 35 1SO 10137 A+ 4% H7F =41 (445)



Peak acceleration (cm/s?%)

Peak acceleration (cm/s?%)

50 I

40 offices
30 — — —Residences
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13.63cm/s?|
T ——— T —— - — - —
10—
S
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!
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Frequency (Hz)
Fig. 36 ISO 10137 A+ A& H7F =4 403)
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Fig. 37 1SO 10137 A+ 4% #H7F =41 (363)



5.2.2 NBCC95 F3& AH&4d H7}

NBCCIS5E o]&3te 9 oA =i
TH 7HEE AR S st F5 AdFUIE 10dE VR 3 ARV
= 23.07m/selt}. =o] 240m, & 36m, ¥ 36m=E 7] Across - wind
0.2564Hz, Along - wind 0.2564Hz¢|x A& HH L= 116.
olth. ZHIulE 0018k HGAAT FEMEES BS 1%-3% BA= FH%
T JEd MFAL AFE NMEE WAL FTHAEEY 1%-3% 8 T =

o 20| ghel 25%S F8dto] TS Table 173} o] AnE e Rgtth

Table 17 NBCC95 J8% 7I&% B7F (744 1%)

T NBCC95 (Z+4ju] 1%)
s 7 605
= o 240m
* _® 36m, 36m
A 2 6.67
T e 3.8996
4 = across—@d 0.2564Hz
along-wind 0.2564Hz
¥l BER= 116.1kg/m?
# Hm 0.32m
Peak acceleration in
along-wind direction (aD) 0.304m/ s>
aD/g*100 3.1%g
Peak acceleration in
across -wind direction (aW) 0.457m/s”
aW/g*100 1.66%¢

Z4M 1%91 749 Along - wind direction Dir. 3.1% ¢} Across - wind

direction Dir. 4.66%g T2 = B7} Ho.



Along - wind direction Dir.¢} Across - wind direction Dir. o] 7I&% H7l=

H|FAAA 852 2.5%gS ZFHstar o).

Table 18 NBCC95, KBCC2016 =S¢ 714 7}
T B g & FAZE V&S
KBC2016
0.0864m/ s> 0.3456m/ s*

(Z4&v] : 0.75%)

NBCC95

P31% > 466%
@4 : 1%) 0.304m/s g | 0457m/s g

Table 18914 605 Tiolotazl= T2 AXE FE2=9 I3 7HS
KBC2016% NBCC95 1€ A-gstel F0F 7t&%, FA49F 7155 A%
2]

Hl o] Zpol7b lar w3 KBC20169 F45& 19 AMAF7E 7|Fo= U
[e}

53 AEST mE TIF A4 37 (NBCCIS)

QA 5.2.2. A AHE oAoA NBCCISE ©] &8st XiF trolotagle
Z AN 2H FREY F8F VISR S ST 4 W7 0.0121 739 Along

- wind direction Dir. €} Across - wind direction Dir.9] 7}I<&£&E H7t= ¥ FA

= A
& AE Eol, FUL 2o} FSY HEES Lolnm MFANLY HE g
A 25%F VEHE e

% AzE AR YAk Table 19, 20& 243 NBCCI5 %49 714%
Bhe Uehlol 3% /tEE, 44 S5 GBS Felstel dehy

A



48% (192m)

44% (176m) 40% (160m) 363 (144m)

Fig. 38 S tololaglE 7% Al2H d=



Table 19 &< NBCC9S F&H 7t

L& H71 665, 525 48%

T NBCC95 (Z+4H] 1%)
T 565 2% 48%
= 9] 224m 208m 192m
A7 6.22 5.78 5.33
F71(s) 3.49 3.09 2.72
o =g | across-wind 0.2866Hz 0.3228Hz 0.3672Hz
I1f Fog .
along-wind 0.2866Hz 0.3228Hz 0.3672Hz
AEe] JAEE 117.3kg/m? 118.3kg/m? 119.1kg/m?
M (m) 0.24m 0.18m 0.11m
Peak acceleration in ) ) )
along-wind direction (aD) 0.263m/s 0.226m/ s 0.157m/s
aD/g*100 2.68%g 2.31%g 1.6%g
Peak acceleration in ) ) )
across —wind direction @W) 0.373m/s 0.299m/ s 0.235m/s
aW/g*100 3.8%g 3.05%g 2.4%g

Table 20 S8 NBCC &8 %F 7H&5% B7l (445, 405 36%)

T NBCC95 (Z+4H] 1%)
T 4= 405 365
= 9] 176m 160m 144m
A7 4.89 4.44 4
F71(9) 2.37 2.04 1.738
o =g | across-wind 0.4218Hz 0.4899Hz 0.5755Hz
I1f Fog :
along-wind 0.4218Hz 0.4899Hz 0.5755Hz
A9 JAEE 119.8kg/m? 120.3kg/m? 120.8kg/m?
H $](m) 0.079m 0.055m 0.039m
Peak acceleration in ) ) )
along-wind direction (aD) 0.132m/s 0.1063m/s 0.0868m/ s
aD/g*100 1.35%g 1.08%g 0.88%g
Peak acceleration in ) ) )
across —wind direction @W) 0.183m/s 0.139m/s 0.101m/s
aW/g*100 1.87%g 1.42%g 1.03%g




A& S5 mE IWY HEEG%), TAAHY 7MEE%, 8 #k
(2.5%g) Table 213 Fig. 382 el AT).
Table 21 Z<° W& FTHF 7I&EE, FAAWE V&=
T FTAEF
H3E | 4 | ¥olm 58 (%)
° T Nex%y | AEEG ¢
1 60 240.0 3.1 4.66 2.5
2 56 224.0 2.68 3.8 2.5
3 52 208.0 2.31 3.05 2.5
4 48 192.0 1.92 2.4 2.5
5 44 176.0 1.35 1.87 2.5
6 40 160.0 1.08 1.42 2.5
7 36 144.0 0.88 1.03 2.5
54002 B, ENAUY s
64
y = 10.226x + 28.54 Y = 6.5257x +_ 31.005
&0 e T &
{52 O L
Ko as . & | 0 SZEIEE (%g)
» 0. g & EHAVYIILE (ug
0 o &t 183t (%e)
N ok N (BUBIISE (%
N3 (BNZUBIISE (%g
32
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
M4 (%)
Fig. 39 Sl W& 9%, 4L 7is=
Fig. 395 Sl A& Sl mE IWE FA4LE 7IE=E8 & + Ao
7% AL & Fk 25(%gE stATE ZIFol Wk T 485, 445, 40

L 36=0m Iy = 1.92%g, 1.35%g, 1.08%g, 0.9%g, F= 73 7)<
= 2.4%g, 1.87%g, 1.42%g, 1.26%g= 34 Frol VEakA|qk 52=2 e 7}
= 231%g U wEET TAZWE 1S5 3.05%gS HE 7 25% HE
%M SRS

1 TSR



AEZ9 F50 & HY, &4 HY ASHH/S00)S Table 229} Fig. 392 4
it
Table 22 S0 WE MY 2 +3 AL A
. =55 ¥ 2] A FH(m)
ME | 54 & oltm) H $lm) N
(H/500)
1 60 240.0 0.32 0.48
2 56 224.0 0.24 0.45
3 52 208.0 0.18 0.42
4 48 192.0 0.13 0.38
5 44 176.0 0.079 0.35
6 40 160.0 0.055 0.32
7 36 144.0 0.0393 0.29
S0 HE HEY
b4 y = 81.289x + 35.884 y = 125% + 6513
60 ‘® -
56 . -
F s o =
- o . ® Hgm
40 - l B STHE2HE (m)(H/500)
36 @ . ME (- 2] (m)
32
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
#H 2| (m)
Fig. 40 S5 w2 ¥ 9
ozl g 79 WY A AT A FEHAEA e Z A
=93] A HB00Z 71+ Hodoh Fig. 40014 R+= vle)l o] & & HY
of gk FAAHL 53 WM A FAM st #t Eve AS ¢
AT



54 AERQAF} Fgo] E FTIF AL B7}

523(208m) 483(192m) 443-(176m)

Fig. 41 Volume Design tholol18]= G2 A 2H)



Table 23 =¥ NBCC9 289 71&% Hu)
T ' NBCC9 (Z4H] 1%)
& 52% | 48% | 4% s B ue
T ° ° ° | (362+162) | (362+122) | (362+82)
208m 192m 176m
= °ol(m) 208m 192m 176m
(144m+64m) | (144m+48m) | (144m+32m)
A 7] 5.78 5.33 4.89 5.78 5.33 4.89
Z71(s) 3.09 2.72 2.37 2.92 2.41 2.09
H 2 (m) 0.18 0.13 0.079 0.236 0.143 0.089
I
0.3228 | 0.3672 | 0.4218 0.3422 0.4151 0.4778
F3-4(Hz)
AE A
118.31 119.1 119.75 122.36 122.31 122.03
A= (kg/m®)
Along-wind
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