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The following are the design calculations and assumptions for the allowable height of 250mm diameter flue

above roof level for varying wind zones.

1.0 Wind Loads

The wind zones and speeds are based on Section 5.2, NZS 3604:2011, see table below:

Low L = 32 m/s

Medium M = 37 m/s

High H = 44 m/s

Very High VH = 50 m/s

Extremely High EH = 55 m/s

The wind pressure is based on formula 2.4, from AS/NZS 1170.2-2011

p = (0.5 ρair ) [ Vdes ] 
2
 Cfig Cdyn

Where: Cfig = Kar Ki Cd

and Kar = 1 Ki = 1

The Cd values for the different wind zones are below based on galvanised steel:

Cd

L = 0.789

M = 0.798

H = 0.809

VH = 0.817

EH = 0.823

Wind pressures for the different wind zones based on formula 2.4, AS/NZS 1170.2:

kPa

L = 0.485

M = 0.656

H = 0.940

VH = 1.225

EH = 1.493
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The wind pressures calculated above are converted into a uniform load acting on the flue by multiplying

the wind pressure by 0.250 m

w (kN/m)

L = 0.121

M = 0.164

H = 0.235

VH = 0.306

EH = 0.373

2.0 Flue Capacity

The flue capacity was defined as: 

Ø Mflue = Ø fy z Ø = 0.9 fy = 250 MPa

z = [ π/4 ( 1254
 - 124.45

4
) ] / 125

 = 26820.4 mm
3

Ø Mflue = 6.0 kNm

The maximum height of a flue above the roof level is limited by the flue strength is based on a cantilever, where:

Ø Mflue = w H
2 
/ 2

H = √ ( 2 Ø Mflue / w)

H (m)

L = 9.98

M = 8.58

H = 7.17

VH = 6.28

EH = 5.69

3.0 Splice Capacity

The flue splice consists of 3 stainless steel rivets, the capacity of the flue splice is based on the shear of

two rivets (1.87 kN shear capacity each, rivets data sheet attached) acting as a couple:

Ø Msplice = 0.9 x 1.87kN x 0.185m

 = 0.31 kNm

The maximum length from the top of the flue to the lowest splice is base on  a cantilever, where:

Ø Msplice = w H3
2 
/ 2

H3 = √ ( 2 Ø Msplice / w)
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H3 (m)

L = 2.27

M = 1.95

H = 1.63

VH = 1.43

EH = 1.29

4.0 Roof Penetration Fixing Capacity

For flues passing through a ceiling cavity with  two 12 guage screws fixed to two brackets in the ceiling structure, and the 

brackets are attached to the flue with two self drilling screws. The fixings are located at ceiling and top chord levels.

The capacity is assumed to be limited by the pull out strength of 2 of the self drilling screws in pull out

The capacity of the fixings at the roof penetration is based on the wind load and the demand at the ceiling fixing level:

Nfixing= 0.8 kN Ø = 0.7

2 x Ø Nfixing = (w x H1
2
 +2 x w x H1 x H2) / (2 x H2)

0 = w x H1
2
 + 2 x w x H1 x H2 - 4 x H2 x Ø Nfixing

Using the quadratic formula to slove for H1 Quadratic formula

x = H1 a = w b = 2 x w x H2 c =  - 4 x H2 x Ø Nfixing

The above formula is the basis for the Table 1 in the design aid. We note that the allowable heights stated in the 

table have been rounded down.

The maximum height of H1 in the Table is also limited to H3 plus 0.6m to ensure that any potential flue splice

is located in the ceiling cavity so that the splice capacity is not exceeded.

H2

(m) L M H VH EH

0.1 1.26 1.07 0.88 0.76 0.68

0.2 1.73 1.47 1.20 1.03 0.91

0.3 2.07 1.75 1.42 1.21 1.07

0.4 2.35 1.97 1.59 1.36 1.20

0.5 2.58 2.16 1.74 1.48 1.30

0.6 2.78 2.33 1.87 1.58 1.39

0.7 2.87 2.47 1.98 1.67 1.47

0.8 2.87 2.55 2.08 1.75 1.53

0.9 2.87 2.55 2.16 1.82 1.59

1.0 2.87 2.55 2.23 1.88 1.65

1.1 2.87 2.55 2.23 1.94 1.69

1.2 2.87 2.55 2.23 2.00 1.74

1.3 2.87 2.55 2.23 2.03 1.78

1.4 2.87 2.55 2.23 2.03 1.82

1.5 2.87 2.55 2.23 2.03 1.85

H3 (m) 2.27 1.95 1.63 1.43 1.29

Client: New Zealand Home Heating Association

Project / Job: Standfard Flue Height Allowance Calculations - Ceiling Cavity Job No: 69573

Subject: 250mm diameter flue - 1200mm Flue Splices Sheet No: 3 By: R. Tan

H1 for different Wind Zones

Note: This capacity assumes 

that two angle brackets are 

fixed at each level to infill timber 

framing which is securely 

attached to the roof structure, in 

accordance with the diagrams 
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Below are checks to verify that the capacity of the self drilling screws are critical:

Assuming 8 gauge screws in a J5 joint type, NZS 3603, Table 4.5 provides the capacity of a screw in single shear as:

N screw = 1.2 kN > 0.8 kN , as such Nfixing is critical

Check that the capacity of the fixings from the bracket to the flue in shear are not critical, assuming 0.55mm thick G550 steel,

from NZ 4600, table C1.1:

Ø Vb = 0.77 kN Vb = 1.54 kN > 0.8 kN where Ø = 0.5

Check the maximum span of the angle brackets, based on a 50 x 50 x 1mm thick angle, assuming that the

flanged end is in compression, and the load applied is based on the capacity of two fixings in pull out:

Ø Mn = 0.9 x fy x z Ø = 0.9

Ø Mn = 0.28 kNm fy = 250 Mpa

z = 1 x 50
2
 / 6

 = 1250 mm
3

Ø Mn = P x L / 4

L = 4 x Ø Mn / P P = 2 x Ø Nfixing

L = 1.00 m  = 1.12 kN

5.0 Height Modification Factor

The height modification factor shown in Table 2 of the design aid is based on Table 4.1, of AS/NZS 1170.2.

We note that for Terrain catergories 2, 3, and 4, an increase in height reduced the Mz,cat factor.

For Terrain catergory 1 the Mz,cat factors are 0.99, 1.05, and 1.12, for heights of 3m, 5m, and 10m respectively.

Taking the reciporicals of these numbers we get:

z Mz,cat 1 / Mz,cat

3m 0.99 1.01

5m 1.05 0.95

10m 1.12 0.89

We consider that the above is a conservative approach given that the majority of cases would likely decrease

the wind loading requirements.

6.0 Fixing Capacities

The fixing capacities  used are attached at the end of these calculations.
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APPENDIX A : NZHHA Construction/Installation Requirements
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