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In 2016 TimberED Services were
engaged to use all available
Australian timber pole
destructive test data to
determine the relationships
between species or Strength
Group, years in service and
treatment on their residual
strength. The project included
data for 971 pole tests.

The findings of the project are
detailed in ‘Report on project to
review destructive test data on
power poles to determine the
influence of preservative
treatment type and species on
residual fibre strength’
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Reduced timber
strength

Modification of characteristic
timber strengths to align with

AS1720.1
Strength Group Recommended design values (MPa) Published design values (MPa)
AS/NZS 7000 AS 1720.1
S1 84 100 84
52 67 80 67
S3 55 65 55
S4 42 50 42
S5 40 40 36
S6 35 35 31
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Factor k,, for capacities
Pole GL diameter (mm)
75 100 125 150 170 200 225 250
Eucalypt and corymbia 0.80 0.90 1.00 1.00 1.00 1.00 1.00 1.00
Others 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.00
Pole GL diameter (mm)
250 | 300 [ 350 | 400 | | | |
All species 1.00 | 095 | 090 [ 0.5 | [ [ |

A diameter factor is proposed to
model both the immaturity
factor for small poles and size
effects on larger poles. This
factor would still be referred to
as k20
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The Outcome

Design life (years)
Duration of load factor(k,)
Load application distance from top

ULS Tip load
Rated tip load | Pole length | Embedded | S"de | 5y P (kN)
Wood type Provenance (kN) (m) length (m) diameter Proposed Current

Proposed changes to

pole markings
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Standard for Distribution Line Design Overhead
Table 7-3 — V.P.I. Wood Poles Diameters and Maximum Masses
Pole Description Minimum Pols Diameters and Maximum Masses
Lengm Standard Setting| Strength Strength Group 51 (Note. trength Group 52 (Note 3|
™ Depth (m) | Rating (k) | Diameter 2m | Diameter at| Maximum | Girth 2m from | Diameter 2m | Diameter at | Maximum | Girth 2m from
(Note 1) (Note 2) | trom But (mm) | Head (mm) | Mass (kg)| Butt (mm) _| from Butt (mm) | Head (mm) | Mass (kg)| _Butt (mm)
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S 3 40 738 550 785 = s {11 S50 810 60 (1] {1 S60 0 &1 60 %0
8 275 170 864 295 927 01 n.8 82 .5 60 sn n 5.58 8.2 L&)
12 315 200 990 335 1052
140 200 3 210 120 660 220 681 ~ 5 = e =5 = o T
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8 290 170 911 305 958 L
[ 550 205 057 350 o M ] X Ex ] 25 # ' ] ¥ ] 29 " ]
155 215 B 260 155 817 275 FEZE
8 300 180 542 320 1005 | o7 4 25 28 # 24 285 ’ 28 ] 9 23§ ]
12 345 210 1084 385 1147
20 410 355 1288 a3 er__ | " 25 " 2 it ® 3 ] ] 2] 29 [
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20 | [
20 420 25 | 1319 450 1814 = e
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) 320 155 1005 340 1068 | -
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20 435 270 1367 485 el | .
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2 2 = g i - 23 us | ows | o 2 75 9 29 [
12 380 730 1181 400 s |
20 450 280 1414 475 1492 |
215 275 s 260 175 511 310 574 | ied. iCi desqn section) Nale
& 340 205 1068 360 131 Where desiy
12 390 240 1225 415 TR - tno wind
20 450 265 4955 1445 450 1539
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CHARGE HNUMBER AND MONTH

TREATED

REGISTERD PLANT,
PRESERWVATIWE TYPE AND
HAZARD CLASSIFICATION

POLE LEWGTH SERVICABLE STREWGTH LIMIT

SPECIES IDENTIFICATION AND - ULTIMATE SRENGTH LIMT
YEAR TREATED

F5S

F5.1

DESIGN CAPACITY

Bending strength

The design capacity of poles in bending (¢M) for the strength limit state, shall satisfy the
following:

ky
/f]'-
A’wo

ka2

kg

oM > M* ... F4
OM = Pk, kyy gy by Ky (£17) ... F5

the duration of load factor

the stability factor for compression, determined in accordance with Paragraph F4.8
the immaturity factor

the shaving factor

the processing factor

the degradation factor
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The calculation for the disc ULS value should be standardised:

*Pole top = 100mm below pole top

*Embedment = Standard embedment recommended by manufacturer
*Phi = As per table F3

K, =1

*K 4 = As relevant for 50yr design life

*K,o = as applicable under table F6

*K,, = as applicable under table F7

*K,, = as applicable

8KkN B PT & FD ing] strena

9kN ToP DU DT Rating (kN) | [
2o [BOTTOR T (Note2) | fn
10kN Py= 2kN W_:"“’) 3
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35
30
25
20

10

11m 12kN (Class A) Softwood

EDB-7 EDB-5 CATAN EDB-1 EDB-6 EDB - 4 EDB-2
default

W Factored tip load capacity

W Factored tip load capacity calculated from bending stress

11m 12kN (Class A) Softwood

35
30
25
20
15
10

11m 12kN Hardwood

EDB-5 CATAN NZ EDB -3 EDB-2 CATAN EDB-1
default default

EDB-4

M Factored tip load capacity

m Factored tip load capacity calculated from bending stress

11m 12kN Hardwood

. Factored tip load . Factored tip load
o Factored tip load ) o Factored tip load R
Organisation B capacity calculated from Organisation . capacity calculated from
capacity ) capacity X
bending stress bending stress
EDB -7 6.8 EDB-5 18.7 27.3
EDB-5 10.2 7.8 CATAN NZ default 21.6 17.2
CATAN default 12 10.9 EDB-3 21.6 15.4
EDB-1 12 12.2 EDB -2 24 33.6
EDB-6 12 12.2 CATAN default 30 15.0
EDB -4 12 9.0 EDB-1 30 20.2
EDB -2 12.8 EDB -4 34.07 34.0
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Busck 11.0m
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EDB-7 EDB-3 EDB-2 CATAN FEDB-1 EDB-6 EDB-4 EDB-5 Organisati Factored tip load
default rganisation .
capacity
EDB -7 13.2
EDB -3 15.84
EDB -2 19.8
CATAN default 22
EDB-1 22
EDB -6 22
EDB -4 22
EDB-5 22

AS/NZS7000 review

Changes to AS/NZS51170.2
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AS/NZS 1170.2:2021 (Standard) ‘

2 Current ‘ English - pdf « S|
Published on: 2021-07-30 —_

(e
o

AS/NZS 1170.2:2011 Amd 5:2017 (Amendment)
Published on: 2017-06-30 (Historical)

English - pdf » B N Q

AS/NZS 1170.2:2011 Amd 4:2016 (Amendment)
Published on: 2016-08-10 (Historical)

English - pdf « S| & Q

H

AS/NZS 1170.2:2011 (Standard)
Published on: 2011-03-30 (Historical)

English - pdf M8

[
(3
o

AS/NZS 1170.2:2011 AMDT 1 (Amendment)
Published on: 2011-01-01 (Historical)

English - pdf « S| = Q

AS/NZS 1170.2:2011 AMDT 2 (Amendment)
Published on: 2011-01-01 (Historical)

english-pdf « S & Q

AS/NZS 1170.2:2011 AMDT 3 (Amendment)
Published on: 2011-01-01 (Historical)

English - pdf « S| B O

AS/NZS 1170.2:2002 (Standard)
Published on: 2002-06-04 (Historical)

English-pdf GEE & QO

AS/NZS 1170.2:2002 AMDT 1 (Amendment)
Published on: 2002-01-01 (Historical)

English - pdf « S}

(¢
o

govt.nz/resources/asnzs-1170-22021/##resource-detail ] ‘
A
2 I

i New wind loading standard released

On 30 July, Standards NZ released AS/NZS1170.2:2021 - Structural
design actions - Part 2: Wind actions. Key updates are:

& About this portal Latest updates

regional wind speeds and their multipliers have changed

lee effect multipliers have changed for parts of the country

wind calculations have changed - this is particularly relevant for large
structures

there's more information around design loadings for solar panels, for
both roofs and those on the ground.

\S/NZS 1170.2:2021 Structural DESig The Standard isn't yet mandated by MBIE - so is currently 2= aitarnative

. . . . solution. vve expect i\ hecome part of regulatinn in November 2022, witn
\ctions, Part 2: Wind Actions ‘ a 12 month grace perioc.. It'll affect all Kiwi enginecrs' work and r=resents

the bsct available inf2,mation.

Resource detail Citations

bbreviation: 1170.2:2021

ALl =0/07/2021 We'll be providing information about the changes and how they are applied

pplaces: in the coming weeks. And as a member, did you know you get discounts
when you purchase standards from Standards New Zealand?

fformation provider: Standards New Zealand

Lithor: Standards New Zealand, Standards Al

[formation type: New Zealand Standard

brmat: PDE _Hard cony

10
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Scope exclusion

The scope of AS/NZS1170.2 now specifically excludes power transmission and
distribution structures, including supporting poles and towers

Yet AS/NZS7000 specifically refers to AS/NZS1170.2, this should be continue. Note 4

states that excluded structures may draw on the standard for some aspects of wind

load determination.

1.1 SCOPE

This Standard sets out procedures for determining wind speeds and resulting wind actions
to be used in the structural design of structures subjected to wind actions other than those
caused by tornadoes.

The Standard covers structures within the following criteria:

(a)  Buildings less than or equal to 200 m high. 2011
(b)  Structures with maximum unsupported roof spans of less than 100 m.
(c)  Structures other than offshore structures, bridges and transmission towers.
1.1 Scope 1
This Standard sets out procedures for determining wind speeds and resulting wind actions to be used
in the structural design of structures subjected to wind actions other than those caused by tornadoes.
The Standard covers structures within the following criteria:
@ Buildings and towers less than or equal to 200 m high.
(b) Structures with unsupported roof spans of less than 100 m.
(] Offshore structures within 30 km from the nearest coastline.
(d) Other structures apart from: offshore structures more than 30 km from the nearest coastline,
bridges, windfarm structures and power transmission and distribution structures, including
supporting towers and poles. 2021

NOTE 4 For structures excluded by (d), wind loads are specified by other Australian or New Zealand Standards
(bridges and power transmission and distribution structures), or by international standards (structures more
than 30 km offshore, and windfarm structures). These may draw on this Standard for some aspects of wind load
determination.

11
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Wind region changes (section 3.2)

Introduces significant wind speed changes for New Zealand
Action: modify AS/NZS57000 Appendix B to change the NZ map in Figure B2
Action: modify AS/NZS57000 section B4 heading to reference regions NZ2 and NZ4

instead of A7

Action: Various changes to the handbook will be required

REGION A&

L
ura - ]

REGION W

LEE MULTIPLIER, M|ae

North-west wind
”]m”]] Shadow zone : 0-12 km

]
wwwww ! @ Outer zone : 12-30 km

South-east wind

E shadow zone : 0-12 km
ﬁ' § Outer zone : 12-30 km
Distances measured in the

down wind direetion of the
wind from the initiating ridae.

FIGURE B2 WIND REGIONS FOR NEW ZEALAND

2011

. REGION NZ1

. .
Blenheim

REGION NZ3
Christchurch
REGION NZ2 .

Invercargill

REGION NZ4
(includes Chatham and Auckland Islands)

Figure 3.1(B) — Wind regions — New Zealand

2021

12
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| AS/NZ51170.2:2011

| AS/NZ51170.2:2021

T2
REGIO? W.I(B] — Regional wind speeds — New Zealand
) ) Regional wind speed Region \
R 1 wind q
cpced (m'sy &~ Noncyclonic (m/s) NZ (1t02) NZ3 NZ4
A(ltoT) W 7 = = =
v

’ - = Vs 35 2 2

Vs 32 390
Vip 37 44 43

Y10 34 41
Va0 39 46 44

Vo 37 43
Vo P = Vas 39 46 45
Vso 39 45 Vso 41 48 46
Vioo 41 47 Vioo 42 50 7
V0o 43 49 V200 3 51 48
Faso 43 49 Vaso 44 51 29
Vsoo 45 51 Vsoo 45 53 50
Viow 16 53 Vio00 46 54 50
Vaooo 48 54 V2000 47 55 51
Vason 48 55 Vasoo 47 55 52
5000 50 56 Vs 000 48 56 52
Viooon 51 58 V10 000 49 57 53

V& (R =5 years) | 67-41R-91 | 104-70R-0.0%5 Vr 61-30R-0-1 71-34R-01 63-25R-0.1

Wind pressure change based on

Wind pressure change

regional wind velocity changes only

Design life 25 years NZ1 NZ2 NZ3 NZ4
! 111% 111% 114% 145%
] 107% 107% 112% 138%
mn 105% 105% 111% 132%
Wind pressure change
Design life 50 years NZ1 NZ2 NZ3 NZ4
I 107% 107% 1M12% 138%
Il 105% 105% 111% 132%
(] 102% 102% 109% 127%
Wind pressure change
Design life 100 years NZ1 NZ2 NZ3 NZ4
! 105% 105% 111% 132%
Il 102% 102% 109% 127%
n 100% 100% 107% 123%

13
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Wind direction multipliers (section 3.3)

Introduces significant changes to wind direction multipliers for both New Zealand and
Australia

Now states in section 3.3 that a M of 1.0 shall be used on circular and polygonal
poles. Possibly this is part of the reason why OHLs were excluded. It should not apply
for OHLs since generally a significant portion of the windage is direction sensitive.

Action: Significant change to the handbook will be required

Action: Add a statement to the standard and handbook that clause 3.3(b) does not
apply for OHLs

Wind direction multiplier changes
L(My)
Cardinal Region Region //R@u Table 3.2(B) — Wind direcsjon multiplier (Mg) — New Zealan
directions A6 AJ/ w Cardinal directions Region NZ1 Regiyn NZ2 Region NZ3 Regign NZ4
N 0.85 0.90 1.00 N 090 095 1.00 0.95
NE 0.95 0.90 0.95 NE 0.95 0.90 0.75 0.75
E 1.00 0.80 0.80 E 0.95 0.80 0.75 0.75
SE 0.95 0.90 0.90 SE 0.95 0.90 0.85 0.75
S 0.85 0.90 1.00 S 0.90 0.95 0.95 0.85
SW 0.95 0.90 1.00 SW 1.00 1.00 095 0.95
W 1.00 1.00 0.90 w 1.00 1.00 090 1.00
Nw 0.95 1.00 0.95 NW 095 1.00 1.00 1.00
Any \ NOTE Inall New Zealand regighs, extra-tropical synoptic winds are dory.ifn/;nt.
direction 1.00 .\1 .00 1.00

| AS/NZ51170.2:2011

| AS/NZ51170.2:2021

14
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Climate change multiplier (M

3.4

<) (section

A new climate change multiplier has been introduced

It only affects Australian regions B2, Cand D

It represents a 5% wind speed velocity (10% pressure) increase

Otherwise this site wind speed equation stays the same

Action: modify Appendix B to include the climate change multiplier variable in the site

wind speed equation

2.2 SITE WIND SPEED

AS/NZS1170.2:2011

The site wind speeds (Vi) defined for the 8 cardinal dir T

(2) above ground (see Figure 2.1) shall be as follows:

Viep = Ve Mg (Myea M, M) 22
where
I'r = regional gust wind speed. in metres per second, for annual probability of
exceedence of 1/R. as given in Section 3
M; = wind directional multipliers for the 8 cardinal directions (f) as given in
Section 3
M; o= terrain/height multiplier, as given in Section 4
M. = shielding multiplier, as given in Section 4
M, = topographic multiplier, as given in Section 4

Generally, the wind speed is determined at the average roof height (/7). In some cases tffis
wvaries, as given in the appropriate sections, according to the structure.

3.4 Climate change multiplier (M)

The climate change multiplier (Mc) shall be as given in Table 3.3.

Table 3.3 — Climate change multiplier (M)

Region M.

A(0to5) 1.0

Bl 10

B2 1.05

C 1.05

D 105

NZ (1to4) 1.0
NOTE The climate change multiplier allows for passible
changes in climate affecting extreme winds during the life
of structures designed by this Standard. Values of M. may be
dj: d in future d d ding on observed or

predicted trends.

The site wind speeds (Vsit,g) defined for the 8 cardinal directions
ground (see Figure 2.1) shall be calculated from Equation 2.2:

1 AS/NZ51170.2:2021

Vsu,B = VRMch(MLCalMSMI) 2.z
where
R = regional gust wind speed, in metres per second, for average recurrence interval of
R years, as given in Section 3
h climate change multiplier, as given in Section 3
d = wind directional multipliers for the 8 cardinal directions (f) as given in Section 3
Mgeat = terrain/height multiplier, as given in Section 4
Ms = shielding multiplier, as given in Section 4
My = topographic multiplier, as given in Section 4

Generally, the wind speed is determined at the average roof height (k). In some cases, this varies
according to the structure.

Viip = Vi Ma My M M, ... Bl

| AS/NZ57000:2016

where
M = gust  wind  speed multiplier for terrain  category at heightz.
See AS/NZS 1170.2, for all regions use Table 4.1(A)
My wind direction multiplier. See AS/NZS 1170.2
M, = shiclding multiplier. See AS/NZS 1170.2
M, = topographic multiplier for gust wind speed. See AS/NZS 1170.2
Vg = basic regional wind velocity for the region corresponding to the selected

return period wind. See AS/NZS 1170.2
Designers should be aware that changing land usage may alter the terrain category.

z for the conductors shall be taken as the average conductor height or the average
attachment height.

= for structures under S0 m in height may be taken at the 2/3 structure height or at the
centre of cach panel in lattice towers.

M < 1.00may be applied when determining design loads for sections of lines.

M. is normally taken as 1.0,

15
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Terrain category changes (section 4.2.1

Terrain category 1.5 has been removed. Terrain category 1 and 2.5 have been

redefined.

Terrain category descriptions

4.2 TERRAIN/HEIGHT MULTIPLIER (M;es)

4.2.1 Terrain category definitions

Terrain, over which the approach wind flows towards a structure, shall be assessed on the
basis of the following category descriptions:

(a)

(®)

(O]

(d

(e)

®

Terrain Caregory 1 (TC1) Very exposed open terrain with few or no obstructions
and enclosed, limited-sized water surfaces at serviceability and ultimate wind speeds
in all wind regions, e g flat, treeless, poorly grassed plains; rivers, canals and lakes;
and enclosed bays extending less than 10 km in the wind direction.

Terrain Categ
serviceability and Ul
water, large unenclosed bays on
greater than 10 km in

;1.5 (TC1.5) Open water surfaces subjected to shoaling waves at
wind speeds in all w Fions, e.g. near-shore ocean
eans; lakes; and enclosed bays extending
ain-height multipliers for this terrain
the values for TC1 and
TC2 in Table 4.1.

Terrain Category 2 (TC2) Open terrain, including grassland, with well-scattered
obstructions having heights generally from 15m to 5 m, with no more than two
obstructions per hectare, e.g. farmland and cleared subdivisions with isolated trees
and uncut grass

Terrain Category 2.5 (TC2.5) Terrain with a few trees or isolated obstructions. This
category 1s intermediate between TC2 and TC3 and represents the terramn in
developing outer urban areas with scattered houses, or large acreage developments
with fewer than ten buildings per hectare. The terrain-height multipliers for this
terrain category shall be obtained by linear interpolation between the values for TC2
and TC3 in Table 4.1.

Terrain Category 3 (TC3) Terrain with numerous closely spaced obstructions having
heights generally from 3 m to 10 m_The minimum density of obstructions shall be at
least the eq of 10 per hectare, e.g. suburban housing,
light industrial estates or dense forests.

Terrain Catregory 4 (TC4) Terrain with numerous large, high (10 m to 30 m tall) and

closely-spaced constructions. such as large city centres and well-developed industrial
AS/NZS1170.2:2011

4.2 Terrain/height multiplier (Mz,cat)

4.2.1 Terrain category definitions

Terrain, over which the approach wind flows towards a structure, shall be assessed on the basis of the
following category descriptions:

@

(b)

©

(C)]

O}

Terrain Category 1 (TC1) — Very exposed open terrain with very few or no obstructions,
and all water surfaces (e.g. flat, treeless, poorly grassed plains; open ocean, rivers, canals,
bays and lakes).

Terrain Category 2 (TC2) — Open terrain, including grassland, with well-scattered obstructions
having heights generally from 1.5 m to 5 m, with no more than two obstructions per hectare
(e.g. farmland and cleared subdivisions with isolated trees and uncut grass).

Terrain Category 2.5 (TC2.5) — Terrain with some trees or isolated obstructions, terrain in
developing outer urban areas with scattered houses, or large acreage developments with
more than two and less than 10 buildings per hectare.

Terrain Category 3 (TC3) — Terrain with numerous closely spaced obstructions having
heights generally from 3 m to 10 m. The minimum density of obstructions shall be at least the
equivalent of 10 house-size obstructions per hectare (e.g. suburban housing, light industrial
estates or dense forests).

Terrain Category 4 (TC4) — Terrain with numerous large, high (10 m to 30 m tall) and closely-
spaced constructions, such as large city centres and well-developed industrial complexes.

Selection of the terrain category shall be made with due regard to the permanence of the obstructions

that constitute the surface roughness.

| AS/NZ51170.2:2021
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Terrain height multiplier (section 4.2.2

The M, .. numbers for terrain category 1 have changed

Terrain height multipliers

TABLE 4.1

TERRAIN/HEIGHT MULTIPLIERS FOR GUST WIND SPEEDS
INFULLY DEVELOPED TERRAINS—ALL REGIONS

Table 4.1 — Terrain/height multipliers for gust wind speeds in fully developed terrains — All
regions except A0

Height () Terrain/height (fyen) Terrain/height multiplier (M, cat)
m Terrain Terrain Terrain Terrain Height (z) Terrain Terrain Terrain Terrain Terrain
category 1 category 2 category 3 category 4 (m) Category 1 Category 2 Category 2.5 Category 3 Category 4
<3 0.99 0.91 0.83 0.75 =3 097 0.91 0.87 0.83 0.75
5 1.05 0.91 0.83 0.75 5 1.01 091 0.87 0.83 0.75
10 112 1.00 0.83 0.75 10 1.08 1.00 092 0.83 075
15 1.16 1.05 0.89 075 15 112 1.05 097 0.89 0.75
20 119 1.08 0.94 0.75 20 114 1.08 1.01 094 0.75
30 1.2 L2 1.00 0.80 30 118 112 106 100 0.80
40 124 1.16 1.04 0.85 40 121 116 1.10 1.04 0.85
50 1.25 1.18 1.07 0.90 50 1.23 118 113 1.07 0.90
75 1.27 1.2 L12 0.98 75 127 122 117 112 098
100 1.29 1.24 1.16 1.03 100 131 1.24 1.20 116 1.03
150 131 1.27 121 111 150 1.36 1.27 1.24 1.21 111
200 132 129 124 1.16 200 139 129 127 124 116

NOTE: For intermediate values o

| AS/NZ51170.2:2011

t = and terrain category. use linear interpolation.

NOTE 1 InRegion AD,
all terrains,

NOTE 2

TE 3 For intermediate values of height z, use linear interpolation.

other regions, for intermediate terrains use linear interpolation.

My car2 for all z = 100 m in all terrains. For 100 m < z = 200 m, take M cat as 1.24 in

| AS/NZ51170.2:2021
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New Zealand lee zone changes (section

4.4.3

Introduces significant changes for some New Zealand areas
Action: modify AS/NZS57000 Appendix B to change the NZ map in Figure B2 (as above)

New Plymouth

Wanganui

Palmerston Nortl

Hokitika
dlverden

44°s

*Rotorua

® Taupe Gisborne

a
i sWaio Tu

Ohakune

LEE MULTIPLIER, M)qq

North-west wind
m]]]]]]] Shadow zone : 0-12 km

Outer zone : 12-30 km

Sauth-east wind

% Shadow zone : 0-12 km
§ Outer zone : 12-30 km
Distances measured in the

down wind direction of the
wind from the initiating ridge.

AS/NZS51170.2:2011
B2 _WIND REGIONS FOR NEW ZEALAND

Palmerston North

Ky

KEY:
Lee multiplier, M,
(Downwind from initiating crest)

W Shadow zone
Outer zone
B2 Lateral transition zone

| Dunedin

E‘Invercargil

| AS/NZ51170.2:2021
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£
Culverden

hristchurch

TTTT44° 8

| AS/NZ51170.2:2011

f§SKaikoura

REGION A7

f)"‘-\ REGION W

Table 4.4 — New Zealand lee zones direction and extent of shadow and outer zones

LEE MULTIPLIER, M, ,

North-west wind

I]]I]Ml] Shadow lee zone : 0-12 km

Outer lee zone : 12-30 km

South-east wind

% Shadow lee zone : 0-12 km

Outer lee zone : 12-30 km

Distances measured in the
down wind direction of the
wind from the initiating ridge.

Shadow Outer
Range Direction Miee
(km) (km)
North Island
1.|Kaimai E&SE 1.20 Oto8 8to 20
2.|Taranaki Any, taken to be 1.35 Oto12 12to 30
90° sector from
mountain top
downwind to
location
3.|Ruapehu NW and SE 1.35 Oto12 12to 30
4.|Tararua SE 1.20 0to 8 8to 20
5.|Tararuaand NW 1.20 0to8 81to20
|Orongorongo
6.|Coastal Wairarapa | NW
South Island
7.|West Coast North |E and SE 1.20 Oto8 8to 20
8.|West Coast Alps |SE 135 0to12 12 to 30
9.|Awatere NW 1.35 Oto12 (within Inland
Kaikoura)
10.|Inland Kaikoura |NW 1.35 Oto12 (within Southern
Alps)
11.|Southern Alps NW 1.35 Otol2 12 to 30
12.|Hunter SW 1.20 Oto 8 8to 20
13.|Hakataramea NW 1.20 Oto8 81020
14.|St Mary's SW 1.20 0to 8 8to 20
15.|Pisa NW 1.20 Oto 8 8to 20
16.|Dunstan NW 1.20 Oto8 8to 20
17.|Rock and Pillar  |[NW 1.20 0to8 8 to 20

| AS/NZ51170.2:2021

Pole dynamic response factors (section

6

Introduces dynamic response factors for poles with natural frequencies less than 1Hz
in section 6. Generally overhead lines have natural frequencies greater than 1Hz so
this change may be ignored
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Changes to the standard

ASINZS T000:2016 12

Remove or replace with new map

LEE MULTIPLIER, Mi0p

North-west wind

[ shosew zone - o2
BE ovter some : 1230 b

South-sast wind

E shadow zone : 0-2 km

Outer zone : 12-30 km

Distances measured in the
down wind direction of the
wind from the Initlating rldge.

FIGURE B2 WIND REGIONS FOR NEW ZEALAND

B3 SYNOPTIC WIND REGIONS (AUSTRALIA ZONE I AND ZONE
ZEALAND REGIONS)

T AND ALL

Al structures shall be designed for a peak gust regional wind speed for the relevant retum
petiod wind as defined in AS/NZS 1170.2.

Cyclonic wind amplification factors Fe and Fa provided in AS/NZS 1170 shall be taken as

1.0 for all overhead lines, based on performance of overhead lines in cyclonic areas over Remove paragrap h

time.

CoPYRIGHT
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123 ASNES7000:2016

The calculation of wind forces on structural elements is based on the wind pressure on the
structural element and the net drag coeflicient for the element. AS/NZS 1170.2 deals with
me caleulation of wind velecities (for synoptic conditions) and drag ceeffivients for the
common structural shapes. The equations presented here are intended to provide a
context for the drag (or force) coeficients that are of particular relevance to overhead lines
Designers are referred to AS/NZS 1170.2 as appropriate
The selection of the regional wind speed should be based on the line’s location. Variations
in wind loading may be required 10 take into account variations in terrain, topography and
exposure along the length of line. The site design wind speed is the basic regional wind
speed modified for the effects of the topography and terrain that the line traverses

AS/NZS 1170.2 provides regional wind speeds for various return periods.
The design site wind speed shall be taken as.

= Ve M M M. M B Replace with new equation
where

Mo = gust wind speed multiplier for terain category at height
See ASNZS 1170 . for all regions use Table 4.1(A)

M wind direction multiplier. See ASINZS 1170.2
M shielding multiplier, See AS/NZS 1170.2

M. = topographic multiplier for gust wind speed. See ASNZS 1170.2

Va = basic regional wind velocity for the region corresponding to the selected

retumn period wind. See ASNZS 1170.2. Add descriptiol’] fOr MC

Designers should be aware that changing land usage may alter the lerrain category

= for the conductors shall be taken as the average conductor height of the average
attachment height

= for struetures under 50 m in height may be taken at the 2/3 structure height or at the
centre of each panel in lattice towers

l . wh

AL &5 normally wken as 1.0

detern

i or stions of lnes. | Add statement: “ including for poles with circular or polygonal cross-sections.”

B4 DOWNDRAFT WIND REGIONS (AUSTRALIA ZONE Il AND ZONE 11l AND
NEW ZEALAND REGIONS A7)

B0 General

Change A7 to NZ2

Convective downdraft wind gust sometimes referred to as high intensity winds (HIW) are
generated by severe thunderstorms and are the dominant design winds that occur across
most regions of Australia and New Zealand. They take the form of downdrafls associated
with cold air and hail columns, meso-cyclonic cells and tomadoes within storm front
sysiems or mature subiropical thundersiorm cells, Evidence from the damage of many
severe storms across Australia and New Zealand suggests that these events are responsible
for many of the wind-related failures on overhead lines

They occur in both coastal and inland regions and are assosiated with, and embedded in,
many severe thunderstorms.

COPYRIGHT

ASINZS 7000:2016 124

B4.2 Downdraft winds

Downdraft winds, more commonly referred o as downbursts, macrobursts, or microbursts;
are high velocity wind columns of cold air that can form within a thunderstorm cell, usually
but not always associated with a hail column. The cold air column falls veriically from
sreat height and strikes the ground, causing the wind drafl to radiate from the impact site
The translational velocity of the siorm is added vectorially to the radial wind velocity. The
resulting gust widihs can vary in width from typically a hundred metres (o 2 kilometre.

These gusts create damage swaths in vegetation at ground level and the wind can envelop
one or more spans simultaneously and render the application of the synoptic wind based
span reduction factors inappropriate.

A span reduction factor shall be applied as provided in Figure B6.

Studies have indicated that down draft winds can have significant variability in direction due
t0 their association with hail and cold air downdrafts and are also influenced by large scale
topographical features The maximum velocity also has been observed in recent failures to
e generally above a plane at approximately 15 m above ground as a result of the localized
influence of vegetation and ground surface roughness.

The retum periods in AS/NZS 1170.2 Table 3.1 are appropriate to individual structures

affected by either wind types. The return periods will not reflect the probability of a

relatively small scale convective downdraft event crossing a long overhead line. However,

where the scale of the event is large (e.g. cyclones), the retum period reflects the

probability that some structures will be subjected to the maximum wind speeds

AS/NZS 1170.2 regions C and D are based on cyclonic wind data. Region B boundaries i I ifi i

el M i e cyclonic and non-cyclonic zones. At P In AS/NZS7OOO the section B4 headi ng SpeCIfICa l |y refers to region A7 (nOt
evidence that small scale convective type events, such as downdrafts, are more severe in

Tegions B, C of . Thercfores ASINZS 1170.2 wind specds for these regrons hall nor be regions A6 or W), yet here within the text generally refers to region A having
used for the downdraft wind design. Region A wind speeds shall be used for downdrafi . . .

wind desi downdrafts. The highlighted sentence needs to be changed to Regions AO-A5
In keeping with observation on the effects of event scale, it is recommended that in . . .

region B until more definitive daia is available, designers should select one higher level of and NZZ Wlnd SpeedS Sha” be Used for downdraft Wlnd de5|gn”_

line security for convective winds to achieve comparable overhead line reliability in all
zones

Wind pressures are to be calculated as for synoptic winds except for modification to M, and
M, factors as provided below.

Terrain-Height Multiplier Mo..: shall be calculated in accordance with Figure B3 and the
following rules

Height (m) Musat
0-50 10
0.5%(H-50)
50-100 10— B2
50
Above 100 0s
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Changes to the handbook

8.2 Wind loading

AS/NZS 7000 Clause 7.2.2 sets out the wind loading requirements for wind storm types as they impact
on the structure.

A complete coverage of wind loadig is given in AS/NZS 7000 Appendix B.

Some simplification of wind loads can be made. The following sets out an approach that could be
adopted for the various wind regions.

Based on information contained in AS/NZS 7000 Appendix B the design site wind speed is taken as in
the following equation:

V, =Vp XMy X M, oy XM, x M, Replace with new equation

where
R SA/NZS HB 331:2019 28 Project: 104521 03. Drafting

M,cat = gustwinds speed multiplier for terrain category at height z (refer to AS/NZS 1170.2—

2011 Table 4.1 for all regions) L
Add description for Mc

Mg = wind direction multiplier

M; = shielding multiplier

M = topographic multiplier for gust wind speed

Ve = basic regional wind velocity for the region corresponding to the selected return

period wind (refer to AS/NZS 1170.2)
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Table 8.1 — Wind pressures for types of equipment (for 50 year return period wind)

Region Al-A7 w1 B C D
Base wind speed 39 45 44 52 £0
(m/s)
Base wind 913 1215 1162 1622 2160
pressure (Pa)
Izq“'pm““ Comment s“‘f:::: Ca Common wind pressures for types of equipment (Pa)
Round Foles 10 913 1215 1162 1622 2160
Smooth
I“““"“l Polas 13 1186 1580 1510 2109 2808
Rough
“I" Section Wide face 1.6 1460 1944 1859 2596 3456
prestressed
concrete pole
|(or Stobie) with |Narrow face 1.0 913 1215 1162 1622 2160
chamfered edges
Octagonal pole 14 1278 1701 1626 2271 3024
Transformers 1.5 1369 1823 1742 2434 3240
IR 1 1.2 1095 1458 1394 1947 2592
Cond = A d 1.0 913 1215 1162 1622 2160
SRF=1 )
Crossarms End 1.2 1095 1458 1394 1947 2592
Wide face 1.6 1460 1944 1859 2596 3456
|Insulators Post/pin 1.2 1095 1458 1394 1947 2592
Strain/
R 1.2 1095 1458 1394 1947 2592
string
NOTE 1 A factor of 1 has been used for Mzcat, Md, Ms, Mt and depending on the location of the line, these
|factors may vary.
NOTE 2 (4 for a stranded conductor is assumed to be 1.0 (can be lower for compacted or smooth bodied
conductors).

Replace table 8.1 with the following tables

to reflect the updated wind speeds

calculation of wind pressures in this table.

specific design are likely to differ as a function of line location and geometry.
NOTE 2: The C, for stranded conductor of 1.0 (can be lower for compact or smooth body conductors) and a span reduction factor of 1.0 have been assumed for

Design life = 50 years Region| A1-AS B1 B2 c D NZ1,NZ2| NZ3 NZ4
Security Level = | Base wind speed (m/s) 39 44 44 52 60 41 48 46
Wind return period = 50 years Climate change multiplier (Mc)| 1.00 1.00 1.05 1.05 1.05 1.00 1.00 1.00
Maximum wind direction multiplier (Md)| 1.00 0.95 0.90 0.90 0.90 1.00 1.00 1.00
Base wind pressure (Pa)] 913 1,048 1,037 1,449 1,929 1,009 1,382 1,270
Equipment Comment Suggested C, factor Common wind pressures for types of equipment (Pa)

P Smooth 1 913 1,048 1,037 1,449 1,929 1,008 1,382 1,270
Rough 13 1,186 1,363 1,349 1,883 2,508 1,311 1,797 1,650
“I" Section concrete pole (or Stobie) Wide face 16 1,460 1677 1,660 2,318 3,086 1614 2,212 2,031
with chamfered edges Narrow face 1 913 | 1,048 | 1,037 | 1449 | 1929 | 1009 | 1382 | 1,270
Octagonal pole 14 1,278 1,468 1,452 2,028 2,701 1412 1,935 1,777
Transformers 15 1,369 1,573 1,556 2,173 2,893 1,513 2,074 1,904
Regulators 12 1,095 1,258 1,245 1,739 2,315 1,210 1,659 1,524
Conductors 1 913 1,048 1,037 1,449 1,929 1,008 1,382 1,270
- End 12 1,095 1,258 1,245 1,739 2,315 1,210 1,659 1,524
Wide face 16 1,460 1677 1,660 2,318 3,086 1614 2,212 2,031
- Post/pin 12 1,095 1,258 1,245 1,739 2,315 1,210 1,659 1,524
Strain/string 12 1,095 1,258 1,245 1,739 2,315 1,210 1,659 1,524

NOTE 1: A factor of 1.0 for M,.,, M, and M,, and a worst case value of M,, have been d for of wind p in this table. Factors applicable to a
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Design life = 50 years Region| A1-AS5 B1 B2 Cc D NZ1NZ2| NZ3 NZ4
Security Level = || Base wind speed (m/s) 41 48 48 56 66 42 50 47
Wind return peried = 100 years Climate change multiplier (Mc)[  1.00 1.00 1.05 1.05 1.05 1.00 1.00 1.00
€t~ Jaximum wind direction multiplier (Md)|  1.00 0.95 0.90 0.90 0.90 1.00 1.00 1.00
Base wind pressure (Pa)| 1,009 1,248 1,235 1,680 2,334 1,058 1,500 1,325
Equipment Comment Suggested C; factor Common wind pressures for types of equipment (Pa)
Smooth 1 1,009 1,248 1,235 1,680 2,334 1,058 1,500 1,325
Round Poles
Rough 1.3 1,31 1622 1,605 2,184 3,034 1,376 1,950 1,723
“I* Section concrete pole (or Stobie) | Wide face 16 1614 | 1996 | 1975 | 2689 | 3734 | 1693 | 2400 | 2,121
R CE TR Narrow face 1 1009 | 1248 | 1235 | 1680 | 2,334 | 1,058 | 1500 | 1,325
Octagonal pole 14 1,412 1,747 1,728 2,352 3,268 1,482 2,100 1,856
Transformers 1.5 1,513 1,871 1,852 2,520 3,501 1,588 2,250 1,988
Regulators 1.2 1,210 1.497 1.481 2,016 2,801 1,270 1,800 1,580
Conductors 1 1,009 1,248 1,235 1,680 2,334 1,058 1,500 1,325
& End 1.2 1,210 1,497 1.481 2,016 2,801 1,270 1,800 1,590
ms
Wide face 1.6 1,614 1,996 1,975 2,689 3,734 1,693 2,400 2121
Post/pin 1.2 1,210 1,497 1,481 2,016 2,801 1,270 1,800 1,590
Insulators
Strain/string 1.2 1,210 1,497 1.481 2,016 2,801 1,270 1,800 1,590
NOTE 1: A factor of 1.0 for M., M, and M,, and a worst case value of M, have been d for calculation of wind pi in this table. Factors applicable to a
specific design are likely to differ as a function of line location and geometry.
NOTE 2: The C, for stranded conductor of 1.0 (can be lower for compact or smooth body conductors) and a span reduction factor of 1.0 have been assumed for
calculation of wind pressures in this table.

86.2 New Zealand

Apart from the probability in some areas of turbulent effects near large mountains, the majority of New
Zealand is within Region A7 of AS/NZS 1170.2. Some caution needs to be applied to locations on hills in
close proximity to sea coasts.

8.6.3 Synoptic wind regions

In AS/NZS 7000 Clause B3, wind direction multipliers M4 as provided in AS/NZS 1170.2—2011
Table 3.2 are taken as 1.0, to provide for multiple changes in overhead line route direction. Where a line
route is in a predominate direction for its entire route and the line design is unique for that line only,
consideration should arguably be given for alower value direction multiplier. However, once created, line
designs frequently have repeat applications on other line projects. These could have multidirectional
characteristics and extreme caution should be exercised if applying reduced values of Mg.

Cyclonic wind amplification factors F; and Fy provided in AS/NZS 1170.2 Table 3.1 are to be taken as
1.0 for all overhead lines, based on performance of overhead lines in cyclonic areas over time. These
factors are provided in AS/NZS 1170.2 to apply additional security due to some uncertainty with wind
velocities in the light of the incidence of several major Category 5 events since 2005.

Performance of major transmission lines in these regions since the 1960s has been very good, despite
some structure failures occurring. Distribution line network failures in such extreme events occur

regardless of magnitude of wind velocities primarily as a result of airborne vegetation and building
debris. Hence the value of 1.0 has been applied for all lines in these areas.

8.6.4 Downdraft wind regions (Australia Zone II, Zone IIl and New Zealand Region A7)

AS/NZS 7000 provides for all structures to be designed for a minimum design wind return period. The

Change A7 to NZ2

This statement is incorrect and should be removed. Clause B3
does not state this. It is also incorrect since 1.0 is no longer the
highest Md value in regions B, C and D. Remove the first
sentence.

Change A7 to NZ2

10/08/2022
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8.6.6.4 Wind pressures on conductors

The Span Reduction Factor for each wind climate region is a significant issue for de:

recommended for spans less than 200 m.

security should be used for convective winds to achieve comparable overhead line rel

sign of structures.

In Australia in wind Zones II and III and most parts of New Zealand, both downdraft SRF as well as
synoptic SRF should be given consideration in design. When downdraft conditions apply, a SRF of 1.0 is

In the 2016 amendment of AS/NZS 7000 it was stated that there was no evidence that downdraft winds
are more severe in wind regions B, C or D, and that Region A wind speeds should be used for downdraft
wind design. For downdraft wind design in region B it was recommended that one higher level of

liability.

Change the highlighted to read “that AO-AS5 and NZ2 wind speeds
shall be used for downdraft wind design”.

15.6.2 Design data

line is in terrain category 2.5 of Region B and the wind non-directional.

Use a RP of 50 years.

Conductor tensions for 7/3.00 AAAC (FLUORINE) strung at 20 % CBL at 15 °C
Ruling span of 300 m)

[The calculations for a range of load combinations are given in Table 15.7

[The conductor is AAAC (Fluorine) with diameter = 9 mm, weight = 0.135 kg/m and CBL = 11.8 kN. The

Table 15.7 — Calculations for a range of load combinations x
Load condition Load
Everyday load condition Temperature = 15 °C, Wind = 0 kPa Ft=2.36 kN
Sustained load condition Temperature = 5 °C, Wind = 0 kPa F=2.55kN

Short duration load condition Temperature = 15 °C, Terrain category = 2.5, mean conductor|
height = 8 m, Height multiplier M,cat= 091, My =1, Mg =1

(refer to AS/NZS 1170.2—2011Section 3)

Regional wind speed V50 = 44 m/s

Design site wind speed = 44 x 0.91 = 40.04 m/s

Dynamic wind pressure = 0.962 kPa

SRF = 0.59 (refer to AS/NSZ 7000 Equation B11)

Ultimate wind pressure on conductor for tension calculation = 0.962 x 0.59 = 0.568 kPa

Fi=6.2kN

Failure containment loads (refer to AS/NZS 7000 Clause 7.2.7.1) Temperature = 15 °C, Wind
pressure = 0.24 kPa

F.=3.79KkN
Fi= 379 kN

[OTE The conductor loads below exclude the weight of insulators and ancillaries.

This plus subsequent calcs will be affected
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EEA Conductor

Micro-credential

Uosies el cle e

conductor: Stranded conductor

o Type S Generally conductor strands are circular since these provide the greatest flexibility and are simplest to
manufacture. Some conductors are offered with compact or compressed strandings to reduce the conductor's
diameters and surface roughness. Both of these result in reduced wind drag and therefere loads, they can also

([ ] Pa ra m ete rs reduce the ability for snow and ice to adhere to them.
 Hardware B

Compat Copaved  Comantc

e Calculations
o E n gl n ee rl n g d eS Ig n include Mullet, Pollock, Flounder and Lamprey which are specified under the Canadian Standard CSA C49.2.

Examples of compact type (also referred to as smooth body canductors) conductors used in New Zealand

These conductors are an ACSR conductor with outer aluminium trapezoidal strands and a single circular steel
strand at the centre as shown in the diagram below.

® @
N

e Deliverables
e New assignment
format
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Conductor calculations - Sag - Tension

Example. Use equation R12 to calculate the tension of 7/3.00 AAAC Fluerine conductor with a sag of 2m and
a span of 100m. Fluorine has a unit mass of 135kg/km. The unit mass can be converted to N/m as follows:

135kg/km / 1000m x 1km x 9.81m/s? = 1.324N/m

The numbers can then be put into Equation R12 to calculate the horizontal tension: WO r ke d

i WEE  1.324N/m x (100m)? S SRR
B 8 2m e :

examples

Conductor calculations - Sag - Tension

Question - A Lineman has used sag-boards to determine that a 127m span of 7/3.00 AAAC Fluorine
conductor has a sag 627mm. Given that Fluorine conductor has a mass 1.324N/m what would the horizontal
tension be?:

* A-828N

« B-1436N
« C-2975N
« D-345kN

Questions
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Conductor calculations - Sag by span position

Downloadable

Watch this video and download the excel file for a worked example showing how the conductor sag can be - -
calculated for any position along a span: I n e ra C IVe

examples

Pole test facility
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123456

Okg
: OkN
Deflection: Oom

Start Logging Stop Logging

29



10/08/2022

Force (kN)

10

0.1

0.2

03

0.5

Deflection (m)

0.6

0.7

0.8

09
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