Example 2 – A medium-height office building in a tropical city (NEW MODEL)
Design wind loads are required for a proposed office building.  
The relevant information is as follows : 

- Location : A tropical city in a typhoon/cyclone zone 

- Terrain : Suburban terrain for all directions   

- Topography : flat (ground slope less than 1 in 20) for greater than 5km in all directions. 

- Design wind speed at 48m (all-direction):     
3-second gust   56 m/s 

10-minute mean  36 m/s 
 1-hour mean    33 m/s 

- Dimensions :  average roof height : H = 48m
Horizontal dimensions: 30m × 60m (rectangular cross-section). 

- Reinforced concrete frame construction. 

- The building is air-conditioned with non-opening windows, and can be considered effectively sealed.   

- Mullions for glazing panels are spaced at 1.5m. 

- Roof is flat with a 0.9m high parapet.   

- Sway frequency  f1 = 1.2 Hz
- Damping ratio  (1 = 0.02

- Turbulence intensity at 48m  Iu,48m = 0.2

Please calculate using your code/standard : 

1) The along-wind base bending moment (MNm) and base shear (kN) for wind directions normal to the 60m wall  

2) Cladding pressures (kPa) on window elements 4.5m2  in area, within 3m of corners, for the top level (45 to 48m above ground level) on all walls. 
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Worked Example 2  NEW MODEL

	Economy
	Basic wind speed

U0  (m/s)
	Frequency

fsway (Hz)
	Damping

(sway
	Power-law index (
	Gradient height ZG(m)
	Design wind speed at top UH  (m/s)
	Design velocity pressure at top qH  (N/m2)
	Tip Turbulence intensity IH
	Tip Turbulence scale LH (m)

	AS/NZS
	3s-gust  46

44
	1.2
	0.02
	
	
	Overall load 56

Cladding 56
	
	0.2
	

	China
	10min-mean  32
	
	
	0.22
	
	36
	
	
	

	Hong Kong
	3s-gust  50
	
	
	0.11
	500
	56
	
	
	1480

	India
	3s-gust  45
	
	
	
	
	56
	
	
	

	Indonesia
	AS/NZS 3s-gust
	
	
	
	
	56
	
	
	

	Japan
	10min-mean  33
	
	
	0.20
	450
	36
	790
	
	126

	Korea
	10min-mean  34
	
	
	0.22
	400
	36
	795
	
	126

	Malaysia
	3s-gust  52
	
	
	
	
	56
	
	
	

	Philippines
	3s-gust  53
	
	
	
	
	56
	
	
	

	Singapore
	3s-gust  45
	
	
	
	
	56
	1,882
	
	

	Taiwan
	10min-mean  37
	
	
	0.25
	400
	36
	761
	
	139

	Thailand
	1h-mean  33.5
	
	
	0.25
	317.5
	33
	681
	
	1,220

	Vietnam
	3s-gust  42.3
	
	
	0.18
	400
	56
	
	
	

	ASCE
	3s-gust  49.5
	
	
	0.14, 0.25
	366
	
	1,440
	
	165

	NBCC
	1h-mean  33
	
	
	0.3
	
	33
	
	
	

	EUROCODE
	10min-mean 32.9
	
	
	
	
	36
	1,940
	
	


Worked Example 2  NEW MODEL

	Economy
	Dynamic response

factor Cdyn
Gust loading factor GD
	Windward Cp
for overall load
Cpe1
	Leeward Cp
for overall load
Cpe2
	Net peak

cladding force

coefficient

Ĉc+
	Net peak

cladding force

coefficient

Ĉc-
	Equivalent

internal pressure

 coefficient

Cpi*
	Base

Shear

Q
(kN)
	Base

Bending

Moment M
(MNm)
	Cladding

Pressure

P+

(kPa)
	Cladding

Pressure

P(
(kPa)

	AS/NZ
	Cdyn 1.0
	0.8 varying with z
	(0.5 lee

(0.65 side
	1.2
	(1.95
	(0.2 and 0
	5,727
	150
	2.25
	(3.67

	China 
	GD 1.0
	0.8
	(0.5
	1.0
(GD 1.73)
	(2.0

reduction (0.87)
	
	3,282
	99
	1.22
	(2.44

	Hong Kong
	n/a
	n/a
	n/a
	1.0
	(1.4
	n/a
	4,573
	116
	1.87
	(2.62

	India
	
	0.7
	(0.4 lee

(0.5 side
	
	(1.2
	(0.3 and 0.2
	4,957
	131
	1.55
	(2.26

	Indonesia
	1.0
	0.8
	(0.5. (0.3
	?
	?
	?
	5,975
	169
	2.24
	(3.64

	Japan
	GD 2.04
	(0.17Z2() 
0.732
	(0.5
	2.71
	(3
	(0.5 and 0
	5,061
	132
	2.14
	(2.37

	Korea


	GD  2.2
	0.8
	(0.5
	1.92
	(3.2
	(0.52 and 0
	5,534
	134
	1.53
	(2.54

	Malaysia
	Cdyn 1.0
	0.8 varying with z
	(0.5 lee

(0.65 side
	1.22
	(1.95
	(0.2 and 0
	5,698
	152
	2.26
	(3.70

	Philippines
	Cdyn 0.8
	0.8
	(0.5
	0.8
	(1.6
	(0.18
	5,026
	128
	1.32
	(2.85

	Singapore
	
	0.8
	(0.5
	1.0(0.8(1.25)
	(1.95((0.65(3)
	(0.2 and 0
	6,556
	163
	2.26
	(3.67

	Taiwan
	GD 1.73
	0.8
	(0.5
	GCp only 1.7

parapet  1.8
	GCp only (3.5

parapet  (1.1
	GCpi   (0.375
	3,738
	99.5
	1.58
	(2.95

	Thailand
	2.06
	0.8
	(0.5
	+2.25
	-3
	(0.15 and 0
	3,737
	97.1
	1.86
	(2.23

	Vietnam
	n/a


	0,8
	(0.6 lee

(0.6 side
	parapet 1.4
	n/a
	n/a
	6,423
	165
	2.44
	(1.83

	ASCE
	0.825
	0.8
	(0.5
	0.8
	(1.6
	(0.18 and 0.18
	4,108
	117
	1.41
	(2.56

	NBCC
	2.0
	0.8
	(0.5
	2.5(0.9
	(1.2(2.5
	(0.15(2.0
	5,332
	142
	1.80
	(2.11

	EUROCODE
	1.0
	0.8
	(0.53
	5.57
	(1.27
	(0.3 and 0.2
	6,042
	182
	1.69
	(2.47


Worked Example 2  ORIGINAL MODEL
	Economy
	Basic wind speed

U0  (m/s)
	Frequency

fsway (Hz)
	Damping

(sway
	Power-law index

(
	Gradient height

ZG(m)
	Design wind speed at top  UH  (m/s)
	Design velocity pressure at top

qH  (N/m2)
	Turbulence intensity at the top IH
	Turbulence scale at the top LH (m)

	AS/NZS
	3s-gust  52
	
	
	
	
	Overall load 63.2

Cladding 66.6
	
	n/a
	

	China
	10min-mean  35
	
	
	0.22
	
	38.8
	
	0.100
	

	Hong Kong
	3s-gust  52
	1.2

1.4
	n/a
	0.11
	500
	58.6
	2.06
	0.113
	1480

	India
	3s-gust  52
	
	
	
	
	55.7
	
	n/a
	

	Indonesia
	
	
	
	
	
	
	
	
	

	Japan
	10min-mean  35
	1.2
	0.02
	0.20
	450
	38.0
	882
	0.175
	126

	Korea
	10min-mean  35
	-
	-
	0.22
	400
	37.0
	851
	0.143
	

	Malaysia
	
	
	
	
	
	
	
	
	

	Philippines
	3s-gust  52
	
	
	
	
	55.0
	
	n/a
	

	Singapore
	3s-gust  52
	
	
	
	
	64.9
	
	n/a
	

	Taiwan
	10min-mean  35
	1.2
	0.02
	0.25
	400
	34.5
	693
	0.250
	139

	Thailand
	1h-mean  31
	
	0.02
	
	
	37.0
	856
	n/a
	

	Vietnam
	3s-gust  52
	1.2
	n/a
	0.18
	400
	69.2
	
	
	


Worked Example 2  ORIGINAL MODEL
	Economy
	Dynamic response

factor Cdyn
Gust loading
factor GD
	Windward Cp
for overall load
Cpe1
	Leeward Cp
for overall load
Cpe2
	Net peak

cladding force

coefficient

Ĉc+
	Net peak

cladding force

coefficient

Ĉc-
	Equivalent

internal pressure

 coefficient

Cpi*
	Base

Shear

(kN)
	Base

Bending

Moment

(MNm)
	Cladding

Pressure

+

(kPa)
	Cladding

Pressure

(
(kPa)

	AS/NZ
	Cdyn 1.0
	0.8 varying with z
	(0.5 lee

(0.65 side
	1.2
	(1.95
	(0.2 and 0
	7,310
	191
	3.17
	(5.19

	China
	GD 1.0
	0.8
	(0.5
	1.0
(GD 1.73)
	(2.0

reduction (0.87)
	
	3,148
	108
	1.42
	(2.84

	Hong Kong
	1.0
	1.045based on drag coefficient
	n/a
	1.0
	(1.4
	(0.3 and 0
	4,986
	127
	1.62
	(2.27

	India
	
	0.7
	(0.4 lee

(0.5 side
	
	(1.2
	(0.3 and 0.2
	5,442
	141
	??1.55
	(2.67

	Indonesia
	
	
	
	
	
	
	6,447
	181
	1.93
	(3.14

	Japan
	GD 1.92
	(0.17Z2() 0.732
	(0.5
	2.54
	(3
	(0.5 and 0
	5,312
	135
	2.24
	(2.65

	Korea


	GD 2.2
	0.8
	(0.5
	1.92
	(3.2
	(0.52 and 0
	6,713
	187
	1.63
	(2.72

	Malaysia
	
	
	
	
	
	
	
	
	
	

	Philippines
	Cdyn 0.8
	0.8
	(0.5
	0.8
	(1.6
	(0.18
	4,787
	118
	1.89
	(2.65

	Singapore
	
	0.8
	(0.5
	1.0
	(1.95
	(0.2 and 0
	8,804
	219
	3.03
	(4.93

	Taiwan
	GD 1.71
	0.8
	(0.5
	(GCp only)1.7

parapet  1.8
	(GCponly)(3.5

parapet  (1.1
	GCpi

(0.375
	3,366
	90
	1.39
	(2.68

	Thailand
	2.09
	0.8
	(0.5
	Gc=2.5
	
	(0.3 and 0
	3,171
	82
	1.94
	(1.50

	Vietnam
	n/a
	0,8
	(0.6 lee

(0.6 side
	n/a
	n/a
	n/a
	6,676
	181
	3.09
	-2.32
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