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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 Im/s
High H=]l 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 par ) [ Vaes 1 ? Crig Cayn

Where: Crg = Kar Ki Cy
and Kar = 1 K =
2 For smooth circular cross-sections for which AFg. g = 10 m:.-"s, Cy4 shall be as follows:
Cy = 1.0+ 0.033 [logg (Vaes.0-1:)] — 0.025 [logio ( Ms, 8- r’a'r)]2 or 0.6, whichever is the greater
where
h, = average height of surface roughness

Some typical values of &, are as follows:

Glass or plastic: 1.5 x 10 m

Steel, galvanized: 150 x 107® m; light rust 2.5 x 107" m; heavy rust 15 x 107 m

Concrete, new smooth: 60 x 107° m; new rough: 1 x 107 m
Metal, painted: 30 x 10™° m

Timber: 2x 107 m

The C4 values for the different wind zones are below based on galvanised steel:

Cq
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)
=] 0.121
=] 0.164
=] 0.235

VH =] 0.306

EH =] 0.373

2.0 Flue Capacity

The flue capacity was defined as:
D Mpe =0 f, 2z = 0.9 f, = 250 MPa
z=[TA4 (125%-124.45% 1/ 125
= 26820.4 mm’
D Maye = 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:
@ Mge = W H*/ 2

H= V(23 Mge!/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:

@ Mgpjice = 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:
D Mgpice = W H3?/ 2

H3 = \/ ( 2 @ Msplice/W)
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Hz (m)
L=] 227
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 d= 0.7

2 X @ Niying = (wa12+2xwa1xH2)/(2xH2)

0=wxH{*+2xwxHy xHz -4 x Hy X @ Niing T = —b+vVbZ—4ac
2a
Using the quadratic formula to slove for H, Quadratic formula
X:H1 a=w b=2XWXH2 C:_4XH2X®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.

H, H, for different Wind Zones

(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 Note: This capacity assumes

0.3 2.07 1.75 1.42 1.21 1.07 that two angle brackets are

0.4 235 1.97 1.59 1.36 1.20 fixed at each level to infill timber
) ’ ’ ) ’ framing which is securely

0.5 2.58 2.16 1.74 1.48 1.30 attached to the roof structure, in

0.6 2.78 2.33 1.87 1.58 1.39 accordance with the diagrams

0.7 2.87 247 1.98 1.67 1.47 attached in Appendix A

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
11 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

Hy(m) | 227 1.95 1.63 1.43 1.29
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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 serew = 1.2 kN > (0.8 KN , as such Nyyqg 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:

@V, =0.77 kN Vp =154 kN >0.8kN where & = 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:

OM,=09xfyxz J= 0.9
IM, = 0.28 kNm fy = 250 Mpa
z=1x50%/6
= 1250 mm®
OM,=PxL/4
L=4xQBM,/P P = 2 X @ Ngying
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 M, . factor.

For Terrain catergory 1 the M, ., 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 11/ 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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BLIND RIVETS

P JW iy
“CERT:
1S09001:2008

R
¥ h wd’ Stainless Steel Rivets With Steel Mandrels
T LT
i H wied! Stainless Steel Rivets With Stainless Steel Mandrels :; ::fﬁ%: a'i";“,g'.’,ll"
T st
aiver | RIVET [ HOLE [ RIVET GRIP HEAD | HeAD |STANDARD STRENGTH
cope |PAMETER| SIZE | LENGTH| ~RANGE  |DIAMETER|THICKNESS Lbs (min.)
D (inch) L(max.) G H T(max) | SHEAR | TENSILE
4 0.212 |[1/32 - 1116
42 0.275 116 - 1/8
43 0.129 0.337 1/8 - 3/16 0.238
44 1/8 & 0.400 316 — 1/4 7 0.040 420 530
46 ' 0525 | 516 - 3/8 |90 /J ;3&;0,\1
8 |7 .?.,-,w« 0.650 | 3/8 - 12
410 0.775 1/2 -~ 5/8
52 0.300 1/32--1/8
53 0.362 1/8 - 3116
54 0.425 316 — 1/4
55 532 | 0160 | 0487 |1/4- 5016 0.296
! ¢ 0.050 650 820
56 0.1562 0.164 0.550 516 - 3/8 0.328
58 0.675 | 3/8 - 112 >8 oA [3b SD/J
510 0.800 1/2 - 5/8
512 0.925 5/8 - 3/4
62 0.325 1/32 — 1/8
63 0.387 1/8 — 316
64 0.450 316 — 1/4
65 0.192 0.513 1/4 - 5116 0.356
610 ' 0.825 | 1/2-- 5/8 3o
0
612 0.950 5/8 — 3/4 “’15
614 1.075 3/4 -- 718
616 1.200 7/8 — 1
84 0.500 1432 - 1/4
86 0.625 1/4 - 318
88 1/4 0.257 | o750 | 358 112 0475
{ i ! 0.080 1700 2100
810 0.250 0.261 0.875 1/2 — 5/8 0.525
812 ' 1.000 | 5/8-- 3/4 f)gr)g,\} 9350
814 ; 1.125 314 - 7/8
i 1"=254mm (1 inch=25.4 millimeter) 1"=25.4mm (1 inch=25.4 millimeter)
i Using stainless steel for the rivets Damead Hed
hodies, the rivets are available for _L

assembling with the stainless steel
mandrels (ST738) or steel mandrels
(8T8) according to the actual
applictions.

The rivets are ideal for setting
requiring high strength and
corrosion resistance.

G

_T_

Due to continuous development we reserve the right to alter specifications without prior notice,
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AXIAL WITHDRAWAL FORCES — 0
SELF DRILLING SCREWS FOR METAL - CHARACTERISTIC CAPACITIES m I
STEEL PURLINS AND STEEL SUPPORTS >
TABLE 20 z

A : - 0 0 ===
' ! : - ¢ 4.0 8.0 (@)

: : : BV : : : : :
) 110 L1 4o 490 490 UU DU UU ;

6-18 2.0 2.5 3.3

6-20 2.0 2.4 3.4 w

8-18 25 2.9 3 5.3 6.6 v
| 10-16 ' 28 3.0 4.3 5.2 6.7 1.2 9.8 o

10-24 2.4 2.8 3.5 2.5 7.0 7.4 8.3

12-14 2.8 3.2 4.0 5.0 5.8 7.6 97

12-24 2.4 2.8 3.9 4.8 6.4 7.8 10.0 15.0

14-10 ' 3.0 el 4.6 6.4 8.4 9.8 12.0

14-14 2.8 3.6 4.5 6.1 8.0 9.2 12.8
| 14-20 2.6 3.4 4.3 5.8 745 9.4 1255
AXIAL WITHDRAWAL FORCES

SELF DRILLING SCREWS FOR METAL - CHARACTERISTIC CAPACITIES
THIN METAL BATTENS AND METAL STUDS

TABLE 21
Pull O 0 :
D.42m U.oom D./om ). Y |
BV H BIV] BIV] 2 BM' B

OR 50 450 : \ ] 50 50
6-18 0.8 1 1.2 1.5 1.6 )
6-20 ; 0.8 0.9 Tl .2 11,75} P
8-18 0.8 1.2 1.8 27 2.4 2.6
10-16 0.9 1.0 1.8 2.1 2.2 2.6
10-24 0.8 14 1.8 2.1 2:3 25
12-14 0.9 1.0 T 2.0 2.1 2.6
12-24 0.8 0.9 1.6 1.8 1.9 2.0
14-10 15 1.1 1.8 2.1 25 N
14-14 1.0 1.1 1.9 2:3 2.6 2.8
1420 0.8 ) 1.9 Zia 2.9

AXIAL WITHDRAWAL FORCES

NEEDLE POINT AND STITCHING SCREWS - CHARACTERISTIC CAPACITIES
THIN METAL BATTENS AND METAL STUDS

TABLE 22

OR 50 450 : 50
6-9 0
6-18 0
7-16 1

1
1
1
1

8-10

8-15
|_10-8

10-12

~leo| =l ool o
— | P — P
oo wls| ==~

Please Note: The above data represents characteristic capacities obtained under laboratory conditions and are (mly
applicable to Bremick products. The design professional must apply appropriate safety factors.
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