
WIND LOAD CALCULATION
BNBC-2020
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 Calculate the design load of the following building. Rectangular
(72X48m). Hospital building (6 storied). Storey height = 3m. City Dhaka,
Exposure = A Calculate as per BNBC-2020.

Follow Method-2: Analytical Procedure
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Problem
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Wind Load Calculation Methods
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Method 2 : Analytical Procedure
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Design Wind Pressure, P
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Design Procedure
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Topographic Factor, Kzt
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Wind Directionality Factor, Kd
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Basic Wind Speed , V (m/s)
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Occupancy Category
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Occupancy Category
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Importance Factor, I



1. Storey : 6

2. Building Height : 6@3 = 18 m

3. Size : 72 m × 42 m

4. Type : Hospital

5. Occupancy Category : IV ( Hospital)

6. Importance Factor, I : 1.15

7. Location : Dhaka

8. Exposure : A

9. Kzt : 1

10.Kd : 0.85

11.Basic Wind Speed , V = 65.7 m/s.
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Data for Calculation
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Velocity Pressure Exposure Coefficient, Kz



Sample Calculation

For floor 1 :

Kz = 2.01× (4.57/365.76)2/7  = 0.57

qz =0.000613 × Kz × Kd × Kzt × V2 × I 

=0.000613 × 0.57 × 0.85 × 1 × 65.72 × 1.15

=1.48 kPa

For floor 2 :

Kz = 2.01× (6/365.76)2/7  = 0.62 

qz =0.000613 × Kz × Kd × Kzt × V2 × I 

=0.000613 × 0.62 × 0.85 × 1 × 65.72 × 1.15

=1.61 kPa
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Calculation of qz



Floor

Height 

above 

ground     

(m)

α Zg(m) Kz qz (kPa)

F1 3 7 365.76 0.574648 1.486311

F2 6 7 365.76 0.621131 1.606539

F3 9 7 365.76 0.697421 1.803861

F4 12 7 365.76 0.757167 1.958393

F5 15 7 365.76 0.807013 2.087317

F6 18 7 365.76 0.850166 2.198931

Zg and α are taken according Table 6.2.10  
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Calculation of qz
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Design Wind Pressure, p
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Rigid Structure 
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Fundamental Time Period, T = Ct(hn)m

For Concrete moment resisting frames, Ct = 0.0466 , m = 0.9

Fundamental Time Period, T = 0.0466 × (18)0.9

= 0.628 sec

Fundamental Frequency = 1/T 

= 1/0.628 Hz

= 1.59 Hz

As Fundamental Frequency > 1 Hz, The structure is Rigid.

Gust Factor, G can be taken as 0.85.

Rigid Structure 
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Gust Factor, G
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Gust Factor, G
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External Pressure Coefficient, Cp
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Internal Pressure Coefficient, GCpi



B = 72 m

X

Y

L=48 m

Wind
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Wind in X Direction



Calculating External Pressure Coefficient:

• For Wind at X Direction:

• L/B = 48/72 = 0.667

• Windward Wall, Cp = 0.80

• Leeward Wall, Cp = -0.50

• Side Wall, Cp = -0.70
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Cp for X Direction

B = 72 m

X

Y

L=48 m

Wind



L = 72 m

X

Y

B =48 m

Wind
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Wind in Y Direction



Calculating External Pressure Coefficient:

• For Wind at Y Direction:

• L/B = 72/48 = 1.5

• Windward Wall, Cp = 0.80

• Leeward Wall, Cp = -0.40 ( Interpolation)

• Side Wall, Cp = -0.70

Structural Analysis and Design 1

Cp for Y Direction



External Pressure Internal Pressure

Location Floor

Height 

above 

ground 

(m)

α Zg(m) Kz qz (kPa) G Cp
qz*G*Cp 

(kPa)
qi=qh Gcpi ±

qi*Gcpi 

(kPa)

W
in

d
w

a
rd

 W
a
ll

F1 3 7 365.76 0.58 1.51 0.85 0.8 1.03 2.23 ±0.18 ±0.40

F2 6 7 365.76 0.63 1.63 0.85 0.8 1.11 2.23 ±0.18 ±0.40

F3 9 7 365.76 0.7 1.82 0.85 0.8 1.24 2.23 ±0.18 ±0.40

F4 12 7 365.76 0.76 1.97 0.85 0.8 1.34 2.23 ±0.18 ±0.40

F5 15 7 365.76 0.81 2.1 0.85 0.8 1.43 2.23 ±0.18 ±0.40

F6 18 7 365.76 0.86 2.23(qh) 0.85 0.8 1.52 2.23 ±0.18 ±0.40

Leeward 

Wall
All All 7 365.76 2.23(qh) 0.85 -0.5 -0.95 2.23 ±0.18 ±0.40

Side Wall All All 7 365.76 2.23(qh) 0.85 -0.7 -1.33 2.23 ±0.18 ±0.40
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Wind Pressure For X Direction, B = 72 m
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Wind Pressure For X Direction, B = 72 m



1.54 kPa

1.43 kPa

1.34 kPa

1.24 kPa

1.11 kPa

1.03 kPa

0.95 kPa
Internal 

Pressure

0.40 kPa

External Wind Pressure 

(Windward Direction)

External Wind Pressure  

(Leeward Direction)
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Wind Pressure For X Direction, B = 72 m



External Pressure Internal Pressure

Location Floor

Height 

above 

ground 

(m)

α Zg(m) Kz qz (kPa) G Cp
qz*G*Cp 

(kPa)
qi=qh Gcpi ±

qi*Gcpi 

(kPa)

W
in

d
w

a
rd

 W
a

ll

F1 3 7 365.76 0.58 1.51 0.85 0.8 1.03 2.23 ±0.18 ±0.40

F2 6 7 365.76 0.63 1.63 0.85 0.8 1.11 2.23 ±0.18 ±0.40

F3 9 7 365.76 0.7 1.82 0.85 0.8 1.24 2.23 ±0.18 ±0.40

F4 12 7 365.76 0.76 1.97 0.85 0.8 1.34 2.23 ±0.18 ±0.40

F5 15 7 365.76 0.81 2.1 0.85 0.8 1.43 2.23 ±0.18 ±0.40

F6 18 7 365.76 0.86 2.23(qh) 0.85 0.8 1.52 2.23 ±0.18 ±0.40

Leeward 

Wall
All All 7 365.76 2.23(qh) 0.85 -0.4 -0.76 2.23 ±0.18 ±0.40

Side Wall All All 7 365.76 2.23(qh) 0.85 -0.7 -1.33 2.23 ±0.18 ±0.40
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Wind Pressure For Y Direction, B = 48 m



1.54 kPa

1.43 kPa

1.34 kPa

1.24 kPa

1.11 kPa

1.03 kPa

0.76 kPa
Internal 

Pressure

0.40 kPa

External Wind Pressure 

(Windward Direction)
External Wind Pressure 

(Leeward Direction)
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Wind Pressure For Y Direction, B = 48 m



Design Wind Force with Case-1
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Wind Force Calculation (Case-1)



Design Wind Force For X Direction, B = 72 m

CASE-1 Windward Wall Leeward Wall 

Floor

Height 

above 

ground 

(m)

B (m)

Tributary 

Height 

(m)

Area

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,      

Pwx (kN)

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,      

PLx (kN)

Total 

Design 

Wind 

Force, 

Pnetx (kN)

F1 3 72 3 216 1.03 222.48 -0.95 -205.2 427.68

F2 6 72 3 216 1.11 239.76 -0.95 -205.2 444.96

F3 9 72 3 216 1.24 267.84 -0.95 -205.2 473.04

F4 12 72 3 216 1.34 289.44 -0.95 -205.2 494.64

F5 15 72 3 216 1.43 308.88 -0.95 -205.2 514.08

F6 18 72 1.5 108 1.52 164.16 -0.95 -102.6 266.76
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Wind Force Calculation (Case-1)



Design Wind Force For Y Direction, B = 48 m

CASE-1 Windward Wall Leeward Wall 

Floor

Height 

above 

ground 

(m)

B (m)

Tributary 

Height 

(m)

Area

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,      

Pwy (kN)

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,      

PLy (kN)

Total 

Design 

Wind 

Force, 

Pnety (kN)

F1 3 48 3 144 1.03 148.32 -0.76 -109.44 257.76

F2 6 48 3 144 1.11 159.84 -0.76 -109.44 269.28

F3 9 48 3 144 1.24 178.56 -0.76 -109.44 288

F4 12 48 3 144 1.34 192.96 -0.76 -109.44 302.4

F5 15 48 3 144 1.43 205.92 -0.76 -109.44 315.36

F6 18 48 1.5 72 1.52 109.44 -0.76 -54.72 164.16
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Wind Force Calculation (Case-1)



Design Wind Force For X Direction, B = 72 m

428 kN

473 kN

445 kN

495 kN

514 kN

266 kN

Structural Analysis and Design 1

Wind Force Diagram (Case-1)



Design Wind Force For Y Direction, B = 48 m

258 kN

288 kN

270 kN

302 kN

315 kN

164 kN
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Wind Force Diagram (Case-1)



Design Wind Force with Case-2
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Wind Force Calculation (Case-2)



Design Wind Force For X Direction, B = 72 m

CASE-2 Windward Wall Leeward Wall 

Floor

Height 

above 

ground 

(m)

B (m)

Tributary 

Height 

(m)

Area

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,  

Pwx (kN)

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,       

PLx (kN)

Total  

Wind 

Force, 

Pnetx

(kN)

ex = 

0.15*Bx

Design  

Wind 

Force, 

0.75*Pnetx

(kN)

Design  

Torsional 

Moment, MT 

=    

0.75*Pnetx*ex

(kN-m)

F1 3 72 3 216 1.03 222.48 -0.95 -205.2 427.68 10.8 320.76 ±3464.208

F2 6 72 3 216 1.11 239.76 -0.95 -205.2 444.96 10.8 333.72 ±3604.176

F3 9 72 3 216 1.24 267.84 -0.95 -205.2 473.04 10.8 354.78 ±3831.624

F4 12 72 3 216 1.34 289.44 -0.95 -205.2 494.64 10.8 370.98 ±4006.584

F5 15 72 3 216 1.43 308.88 -0.95 -205.2 514.08 10.8 385.56 ±4164.048

F6 18 72 1.5 108 1.52 164.16 -0.95 -102.6 266.76 10.8 200.07 ±2160.756
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Wind Force Calculation (Case-2)



Design Wind Force For Y Direction, B = 48 m

CASE-2 Windward Wall Leeward Wall 

Floor

Height 

above 

ground 

(m)

B (m)

Tributary 

Height 

(m)

Area

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,  

Pwy (kN)

External 

Design 

Wind 

Pressure 

(kPa)

Design 

Wind 

Force,       

PLy (kN)

Total  

Wind 

Force, 

Pnety

(kN)

ey = 

0.15*By

Design  

Wind 

Force, 

0.75*Pnety

(kN)

Design  

Torsional 

Moment, MT 

=    

0.75*Pnety*ey

(kN-m)

F1 3 48 3 144 1.03 148.32 -0.76 -109.44 257.76 7.2 193.32 ±1391.904

F2 6 48 3 144 1.11 159.84 -0.76 -109.44 269.28 7.2 201.96 ±1454.112

F3 9 48 3 144 1.24 178.56 -0.76 -109.44 288 7.2 216 ±1555.2

F4 12 48 3 144 1.34 192.96 -0.76 -109.44 302.4 7.2 226.8 ±1632.96

F5 15 48 3 144 1.43 205.92 -0.76 -109.44 315.36 7.2 236.52 ±1702.944

F6 18 48 1.5 72 1.52 109.44 -0.76 -54.72 164.16 7.2 123.12 ±886.464
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Wind Force Calculation (Case-2)



Design Wind Force with Case-3
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Wind Force Calculation (Case-3)



Design Wind Force For Both Direction

CASE-3

X- Direction Y- Direction

Floor

Height 

above 

ground 

(m)

Wind 

Force,       

Pwx (kN)

Wind 

Force,       

PLx (kN)

Total  

Wind 

Force, 

Pnetx (kN)

Design  

Wind 

Force, 

0.75*Pnetx

(kN)

Wind 

Force,       

Pwy (kN)

Wind 

Force,       

PLy (kN)

Total  

Wind 

Force,    

Pnety (kN)

Design  

Wind 

Force, 

0.75*Pnety

(kN)

F1 3 222.48 -205.2 427.68 320.76 148.32 -109.44 257.76 193.32

F2 6 239.76 -205.2 444.96 333.72 159.84 -109.44 269.28 201.96

F3 9 267.84 -205.2 473.04 354.78 178.56 -109.44 288 216

F4 12 289.44 -205.2 494.64 370.98 192.96 -109.44 302.4 226.8

F5 15 308.88 -205.2 514.08 385.56 205.92 -109.44 315.36 236.52

F6 18 164.16 -102.6 266.76 200.07 109.44 -54.72 164.16 123.12
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Wind Force Calculation (Case-3)



Design Wind Force with Case-4
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Wind Force Calculation (Case-4)



Design Wind Force For Both Direction

CASE-4

Floor

Height 

above 

ground 

(m)

X- Direction Y- Direction

Design  

Torsional 

Moment, MT =    

0.563*Pnetx*ex

+ 0.563*Pnety*ey

(kN-m)

ex = 

0.15*Bx

Wind 

Force,       

Pwx (kN)

Wind 

Force,       

PLx (kN)

Total  

Wind 

Force, 

Pnetx (kN)

Design  

Wind 

Force, 

0.563*Pnetx

(kN)

Wind 

Force,       

Pwy (kN)

Wind 

Force,       

PLy (kN)

Total  

Wind 

Force, 

Pnety

(kN)

Design  

Wind 

Force, 

0.563*Pnety

(kN)

ey = 

0.15*By

F1 3 10.8 222.48 -205.2 427.68 240.78384 148.32 -109.44 257.76 145.1189 7.2 ±3645.321408

F2 6 10.8 239.76 -205.2 444.96 250.51248 159.84 -109.44 269.28 151.6046 7.2 ±3797.088192

F3 9 10.8 267.84 -205.2 473.04 266.32152 178.56 -109.44 288 162.144 7.2 ±4043.709216

F4 12 10.8 289.44 -205.2 494.64 278.48232 192.96 -109.44 302.4 170.2512 7.2 ±4233.417696

F5 15 10.8 308.88 -205.2 514.08 289.42704 205.92 -109.44 315.36 177.5477 7.2 ±4404.155328

F6 18 10.8 164.16 -102.6 266.76 150.18588 109.44 -54.72 164.16 92.42208 7.2 ±2287.44648
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Wind Force Calculation (Case-4)
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 Calculate the design load of the following building. Rectangular
(80X50m). Hospital building (10 storied). Storey height = 3m. City
Dhaka/Chittagong/Sylhet, Exposure = B. Calculate as per BNBC-2020.

Follow Method-2: Analytical Procedure
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Assignment 2


