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WIND LOADING (ASCE7) 

WIND LOADING 

In accordance with ASCE7-10 

Using the components and cladding design method 

Tedds calculation version 2.1.14 

  
 

Building data 

Type of roof Flat 

Length of building b = 82.00 ft 

Width of building d = 126.00 ft 

Height to eaves H = 32.00 ft 

Height of parapet hp = 3.00 ft 

Mean height h = 32.00 ft 

End zone width a = max(min(0.1×min(b, d), 0.4×h), 0.04×min(b, d), 3ft) = 8.20 ft 

General wind load requirements 

Basic wind speed V = 250.0 mph 

Risk category IV 

Velocity pressure exponent coef (Table 26.6-1) Kd = 1.00 

Exposure category (cl 26.7.3) C 

Enclosure classification (cl.26.10) Partially enclosed buildings 

Internal pressure coef +ve (Table 26.11-1) GCpi_p = 0.55 

Internal pressure coef –ve (Table 26.11-1) GCpi_n = -0.55 

Parapet internal pressure coef +ve (Table 26.11-1) GCpi_pp = 0.55 

Parapet internal pressure coef –ve (Table 26.11-1) GCpi_np = -0.55 

Gust effect factor Gf = 0.85 
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Topography 

Topography factor not significant Kzt = 1.0 

Velocity pressure 

Velocity pressure coefficient (T.30.3-1) Kz = 0.99 

Velocity pressure qh = 0.00256 × Kz × Kzt × Kd × V2 × 1psf/mph2 = 158.7 psf 

Velocity pressure at parapet 

Velocity pressure coefficient (T.30.3-1) Kz = 1.01 

Velocity pressure qp = 0.00256 × Kz × Kzt × Kd × V2 × 1psf/mph2 = 161.6 psf 

Peak velocity pressure for internal pressure 

Peak velocity pressure – internal (as roof press.) qi = 158.72 psf 

Equations used in tables 

Net pressure p = qh × [GCp - GCpi] 

Parapet net pressure p = qp x [GCp - GCpi_p] 

Components and cladding pressures - Wall (Table 30.4-1 and Figure 30.4-2A) 

Component Zone Length 
(ft) 

Width 
(ft) 

Eff. area 
(ft2) 

+GCp -GCp Pres (+ve) 
(psf) 

Pres (-ve) 
(psf) 

<=10 sf 4 - - 10.0 0.90 -0.99 230.1 -244.4 

50 sf 4 - - 50.0 0.79 -0.88 212.5 -226.8 

200 sf 4 - - 200.0 0.69 -0.78 197.3 -211.6 

>500 sf 4 - - 500.1 0.63 -0.72 187.3 -201.6 

<=10 sf 5 - - 10.0 0.90 -1.26 230.1 -287.3 

50 sf 5 - - 50.0 0.79 -1.04 212.5 -252.0 

200 sf 5 - - 200.0 0.69 -0.85 197.3 -221.6 

>500 sf 5 - - 500.1 0.63 -0.72 187.3 -201.6 

>500 sf 5 - - 500.1 0.63 -0.72 187.3 -201.6 
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Components and cladding pressures - Roof (Figure 30.4-2A) 

Component Zone Length 
(ft) 

Width 
(ft) 

Eff. area 
(ft2) 

+GCp -GCp Pres (+ve) 
(psf) 

Pres (-ve) 
(psf) 

<=10 sf 1 - - 10.0 0.30 -1.00 134.9 -246.0 

25 sf 1 - - 25.0 0.26 -0.96 128.6 -239.7 

50 sf 1 - - 50.0 0.23 -0.93 123.8 -234.9 

>100 sf 1 - - 100.1 0.20 -0.90 119.0 -230.1 

<=10 sf 2 - - 10.0 0.90 -1.80 230.1 -373.0 

25 sf 2 - - 25.0 0.84 -1.52 220.1 -328.8 

50 sf 2 - - 50.0 0.79 -1.31 212.5 -295.3 

>100 sf 2 - - 100.1 0.74 -1.10 204.9 -261.9 

<=10 sf 3 - - 10.0 0.90 -1.80 230.1 -373.0 

25 sf 3 - - 25.0 0.84 -1.52 220.1 -328.8 

50 sf 3 - - 50.0 0.79 -1.31 212.5 -295.3 

>100 sf 3 - - 100.1 0.74 -1.10 204.9 -261.9 

5 54

65.6 ft

Elevation of side wall

5 54

109.6 ft

Elevation of gable wall
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WIND LOADING (ASCE7) 

WIND LOADING 

In accordance with ASCE7-10 

Using the directional design method 

Tedds calculation version 2.1.14 

  
 

Building data 

Type of roof Flat 

Length of building b = 126.00 ft 

Width of building d = 84.00 ft 

Height to eaves H = 32.00 ft 

Height of parapet hp = 3.00 ft 
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Mean height h = 32.00 ft 

General wind load requirements 

Basic wind speed V = 250.0 mph 

Risk category IV 

Velocity pressure exponent coef (Table 26.6-1) Kd = 1.00 

Exposure category (cl 26.7.3) C 

Enclosure classification (cl.26.10) Partially enclosed buildings 

Internal pressure coef +ve (Table 26.11-1) GCpi_p = 0.55 

Internal pressure coef –ve (Table 26.11-1) GCpi_n = -0.55 

Gust effect factor Gf = 0.85 

Minimum design wind loading (cl.27.1.5) pmin_r = 8 lb/ft2 

Topography 

Topography factor not significant Kzt = 1.0 

Velocity pressure equation q = 0.00256 × Kz × Kzt × Kd × V2 × 1psf/mph2 

Velocity pressures table 

z (ft) Kz (Table 27.3-1) qz (psf) 

15.00 0.85 136.00 

20.00 0.90 144.00 

32.00 0.99 158.72 

35.00 1.01 161.60 

Peak velocity pressure for internal pressure 

Peak velocity pressure – internal (as roof press.) qi = 158.72 psf 

Parapet pressures and forces 

Velocity pressure at top of parapet qp = 161.6 psf 

Combined net pressure coefficient, leeward GCpnl = -1.0 

Combined net parapet pressure, leeward ppl = qp × GCpnl = -161.6 psf 

Combined net pressure coefficient, windward GCpnw = 1.5 

Combined net parapet pressure, windward ppw = qp × GCpnw = 242.4 psf 

Wind direction 0 deg: 

Leeward parapet force Fw,wpl_0 = ppl × hp × b = -61.1 kips 

Windward parapet force Fw,wpw_0 = ppw × hp × b = 91.6 kips 

Wind direction 90 deg: 

Leeward parapet force Fw,wpl_90 = ppl × hp × d = -40.7 kips 

Windward parapet force Fw,wpw_90 = ppw × hp × d = 61.1 kips 

Pressures and forces 

Net pressure p = q × Gf × Cpe - qi × GCpi 

Net force Fw = p × Aref 

Roof load case 1 - Wind 0, GCpi 0.55, -cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A (-ve) 32.00 -0.90 158.72 -208.72 2016.00 -420.77 
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Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

B (-ve) 32.00 -0.90 158.72 -208.72 2016.00 -420.77 

C (-ve) 32.00 -0.50 158.72 -154.75 4032.00 -623.96 

D (-ve) 32.00 -0.30 158.72 -127.77 2520.00 -321.98 

Total vertical net force Fw,v = -1787.49 kips 

Total horizontal net force Fw,h = 0.00 kips 

Walls load case 1 - Wind 0, GCpi 0.55, -cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A1 15.00 0.80 136.00 5.18 1890.00 9.80 

A2 20.00 0.80 144.00 10.62 630.00 6.69 

A3 32.00 0.80 158.72 20.63 1512.00 31.20 

B 32.00 -0.50 158.72 -154.75 4032.00 -623.96 

C 32.00 -0.70 158.72 -181.73 2688.00 -488.50 

D 32.00 -0.70 158.72 -181.73 2688.00 -488.50 

Overall loading 

Projected vertical plan area of wall Avert_w_0 = b × (H+ hp) = 4410.00 ft2 

Projected vertical area of roof Avert_r_0 = 0.00 ft2 

Minimum overall horizontal loading Fw,total_min = pmin_w × Avert_w_0 + pmin_r × Avert_r_0 = 70.56 kips 

Leeward net force Fl = Fw,wB + Fw,wpl_0 = -685.0 kips 

Windward net force Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 + Fw,wpw_0 = 139.3 kips 

Overall horizontal loading Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 824.4 kips 

Roof load case 2 - Wind 0, GCpi -0.55, -0cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A (+ve) 32.00 -0.18 158.72 63.01 2016.00 127.03 

B (+ve) 32.00 -0.18 158.72 63.01 2016.00 127.03 

C (+ve) 32.00 -0.18 158.72 63.01 4032.00 254.06 

D (+ve) 32.00 -0.18 158.72 63.01 2520.00 158.79 

Total vertical net force Fw,v = 666.92 kips 

Total horizontal net force Fw,h = 0.00 kips 

Walls load case 2 - Wind 0, GCpi -0.55, -0cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A1 15.00 0.80 136.00 179.78 1890.00 339.78 

A2 20.00 0.80 144.00 185.22 630.00 116.69 
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Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A3 32.00 0.80 158.72 195.23 1512.00 295.18 

B 32.00 -0.50 158.72 19.84 4032.00 79.99 

C 32.00 -0.70 158.72 -7.14 2688.00 -19.20 

D 32.00 -0.70 158.72 -7.14 2688.00 -19.20 

Overall loading 

Projected vertical plan area of wall Avert_w_0 = b × (H+ hp) = 4410.00 ft2 

Projected vertical area of roof Avert_r_0 = 0.00 ft2 

Minimum overall horizontal loading Fw,total_min = pmin_w × Avert_w_0 + pmin_r × Avert_r_0 = 70.56 kips 

Leeward net force Fl = Fw,wB + Fw,wpl_0 = 18.9 kips 

Windward net force Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 + Fw,wpw_0 = 843.3 kips 

Overall horizontal loading Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 824.4 kips 

Roof load case 3 - Wind 90, GCpi 0.55, -cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A (-ve) 32.00 -0.90 158.72 -208.72 1344.00 -280.52 

B (-ve) 32.00 -0.90 158.72 -208.72 1344.00 -280.52 

C (-ve) 32.00 -0.50 158.72 -154.75 2688.00 -415.97 

D (-ve) 32.00 -0.30 158.72 -127.77 5208.00 -665.42 

Total vertical net force Fw,v = -1642.43 kips 

Total horizontal net force Fw,h = 0.00 kips 

Walls load case 3 - Wind 90, GCpi 0.55, -cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A1 15.00 0.80 136.00 5.18 1260.00 6.53 

A2 20.00 0.80 144.00 10.62 420.00 4.46 

A3 32.00 0.80 158.72 20.63 1008.00 20.80 

B 32.00 -0.40 158.72 -141.26 2688.00 -379.71 

C 32.00 -0.70 158.72 -181.73 4032.00 -732.75 

D 32.00 -0.70 158.72 -181.73 4032.00 -732.75 

Overall loading 

Projected vertical plan area of wall Avert_w_90 = d × (H+ hp) = 2940.00 ft2 

Projected vertical area of roof Avert_r_90 = 0.00 ft2 

Minimum overall horizontal loading Fw,total_min = pmin_w × Avert_w_90 + pmin_r × Avert_r_90 = 47.04 kips 

Leeward net force Fl = Fw,wB + Fw,wpl_90 = -420.4 kips 

Windward net force Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 + Fw,wpw_90 = 92.9 kips 

Overall horizontal loading Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 513.3 kips 
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Roof load case 4 - Wind 90, GCpi -0.55, +cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A (+ve) 32.00 -0.18 158.72 63.01 1344.00 84.69 

B (+ve) 32.00 -0.18 158.72 63.01 1344.00 84.69 

C (+ve) 32.00 -0.18 158.72 63.01 2688.00 169.38 

D (+ve) 32.00 -0.18 158.72 63.01 5208.00 328.17 

Total vertical net force Fw,v = 666.92 kips 

Total horizontal net force Fw,h = 0.00 kips 

Walls load case 4 - Wind 90, GCpi -0.55, +cpe 

Zone 
Ref. 

height 
(ft) 

Ext pressure 
coefficient cpe 

 

Peak velocity 
pressure qp 

(psf) 

Net pressure 
p 

(psf) 

Area 
Aref 

(ft2) 

Net force 
Fw 

(kips) 

A1 15.00 0.80 136.00 179.78 1260.00 226.52 

A2 20.00 0.80 144.00 185.22 420.00 77.79 

A3 32.00 0.80 158.72 195.23 1008.00 196.79 

B 32.00 -0.40 158.72 33.33 2688.00 89.59 

C 32.00 -0.70 158.72 -7.14 4032.00 -28.80 

D 32.00 -0.70 158.72 -7.14 4032.00 -28.80 

Overall loading 

Projected vertical plan area of wall Avert_w_90 = d × (H+ hp) = 2940.00 ft2 

Projected vertical area of roof Avert_r_90 = 0.00 ft2 

Minimum overall horizontal loading Fw,total_min = pmin_w × Avert_w_90 + pmin_r × Avert_r_90 = 47.04 kips 

Leeward net force Fl = Fw,wB + Fw,wpl_90 = 48.9 kips 

Windward net force Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 + Fw,wpw_90 = 562.2 kips 

Overall horizontal loading Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 513.3 kips 
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