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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

Prapared for
Energy Networks Association Limited
Pawer Pole and Cross-arm Forum

by
TimberED Services Pry Ltd

A R, 37
Amended Bnuary, 7018

Tomtarta L vy 38

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
51 24 100 84
S2 67 80 67
53 55 65 55
54 42 50 42
55 40 40 36
56 35 35 31
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Diameter factor
Koo

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
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CHARGE NUMBER AND MONTH

TREATED

REGISTERD PLANT,
PRESERVATIVE TYPE AND
HAZARD CLASSIFICATION

SPECIES IDENTIFICATION AND -

POLE LEWGTH SERVICABLE STREMGTH LIMIT

ULTIMATE SREMGTH LIMIT

YEAR TREATED

F5 DESIGN CAPACITY

F5.1

Bending strength

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

ki
k:ﬂ
k2|

ka2
kq

oM 2 M* ... Fa
OM =Bk, kag ks, Koy by (1Z) vu B8

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

8kN

9kN

10kN
11kN
12kN
13kN
14kN
15kN
16kN
17kN
18kN

Py=LEN

P4 =6kN

Py =BkN

91812”‘

ing| Strength
Rating (kN)
(Note 2)

2 .

3

S

8
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8kN
9kN
10kN
11kN
12kN 9kN
| 13kN }—f 13kN
14kN 17kN
15kN 21kN
16kN
18kN
8kN
11kN
12kN 9kN
13kN 13kN
14kN 17kN
15kN 21kN
16kN
T7kN \\\\\\\\\\\\\ 10kN
18KN 14kN
18kN
____________——————"“"'___—_* 22kN




CATAN File review
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11m 12kN (Class A) Softwood

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

m Factored tip load capacity

® Factored tip load capacity calculated from bending stress

11m 12kN (Class A) Softwood

35
30
25
20
15
10

11m 12kN Hardwood

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

EDB-4

W Factored tip load capacity

® 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

EDB-7

EDB-3

EDB-2

CATAN EDB-1
default

EDE-6

EDB- 4

EDB-5

Busck 11m

Organisation

Factored tip load

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)
Published on; 2021-07-30

=) Current English - pdf -

I£3

AS/NZS 1170.2:2011 Amd 5:2017 (Amendment) Enaiteh - oot “ v
soefneded ng HEN - DN e — o

Published on: 2017-06-30 (Historical)

AS/NZS 1170.2:2011 Amd 4:2016 (Amendment) = Enalish - pf “ i

Published on; 20160810 (Historical) 2t o = =

AS/NZS 1170.2:2011 (Standard)

ipergeded English - pdf + o el
F on: 2011-03-30 (¢

AS/NZS 1170.2:2011 AMDT 1 {Amendment) ) -
sunarseded English - pdf «
Published on; 2011-01-01 (Hi

AS/NZS 1170.2:2011 AMDT 2 (Amendment)
iparseded English - pdf - n . C
Published on: 2011-31-01 (Historical)
AS/NZS 1170.2:2011 AMDT 3 {Amendment) .
nerseded English - pdf L Wt
Published on: 2011-01-01 (Historical)
AS/NZS 1170.2:2002 (Standard) N
ibie Sup English - pdf ﬂ 2 a
Published on: 2002-06-04 {Historical)

AS/NZS 1170.2:2002 AMDT 1 {Amendment) § X .
i per English - pdf ~ e O
Published on: 2002-01-01 (Historical)

NP7
Egﬂgiﬂﬁb New wind loading standard released

On 30 July, Standards NZ released AS/NZS$1170.2:2021 - Structural

o e S design actions - Part 2: Wind actions. Key updates are:
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.

AS/NZS 1170.2:2021 Structural DESig The Standard isn't yet mandated by MBIE - so is currantly o ~ltarnative

. AL . solution. vve expect i.'\! hecome part of regulati.n in November 2022, win
\Ctions, Part 2: Wind Actions a 12 month grace perior’. It'll affect all Kiwi enginecrs' work and »=yresents

the pwot available infZ, mation.

Resource detail Citations

pbreviation: 1170.2:2021

(b We'll be providing information about the changes and how they are applied

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

formation provider: standards New Zealand

Jithor: standards New Zealand, Standards AL

formation type: New Zealand Standard

hronat POE Hard cony
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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 n the structural design of structures subjected o 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:
(a) 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

NOTE4  For structures exciuded 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



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

LEE MULTIFLIER, M5,

North-wes! wind

S MM snadow sene « 012 km

South-sast wind

Outer zane :

12-30 km

E Shadow zone | O-12 km

FIGURE B2 WIND REGIONS FOR NEW ZEALAND

2011

. REGION NZ1
.

* Hotorua
New Plymouth

REGION NZ2

.
Blenhaim

REGION NZ3
Ciffsteh
REGION NZ2 ». .

REGION NZ4
{includes Chatham and Auckland lslands)

Figure 3.1(B) — Wind regions — New Zealand

2021

10/08/2022
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| AS/NZ51170.2:2011

| AS/NZ51170.2:2021

TA
REGI \hble\&l{B] — Regional wind speeds — New Zealand
Regional wind speed Region
i dpniog &~ Non-exclanic s NZ(1102) NZ3 N\-:n

AiltaT) W | V_'l ET 37 8
= = - Vs 35 2 2
Vi 37 L 43

Fio 34 41
Vo A 43 Vao 39 46 44
Vs 7E i Vas 39 46 45
o =5 e Vs 41 48 46
Fis 141 47 Voo 42 50 47
e 4 49 V200 43 51 48
Paso 43 a0 Vaso 44 5l 49
Vson 15 1 Vsoo 45 53 50
Fiow 16 53 V1000 46 54 50
Fraoe 43 54 Vz ooo 47 55 51
Fason 48 15 Vasoo 47 55 52
Fioon 50 56 Vs goo 48 56 52
Viaoao 51 5 Vio oon 49 57 53

Vi (R 25 years) | 67-41891 | 104-T0R 004 Vi 61-30R-0.1 71-34R-01 63-25R-91

Wind pressure change based on

Wind pressure change

regional wind velocity changes only

Design life 25 years NZ1 NZ2 NZ3 NZ4
I 111% 111% 114% 145%
[ 107% 107% 112% 136%
i 105% 105% 111% 132%
Wind pressure change
Design ife 50 years NZ1 NZ2 NZ3 NZ4
I 107% 107% 112% 138%
] 105% 105% 111% 132%
n 102% 102% 109% 127%
Wind pressure change
Design life 100 years NZ1 NZ2 NZ3 NZ4
1 105% 105% 111% 132%
I 102% 102% 108% 127%
] 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@a Table 3.2(B) — Wind directjon multiplier (Mg) — New Zealan
directions A6 v/ w Cardinal directions Region NZ1 Regiyn NZ2 Region NZ3 Regign NZ4
N 0.85 0.90 1.00 N 0.90 085 1.00 095
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 0.95 090 0.85 0.75
5 0.85 0.90 1.00 i S 0.90 095 095 0.85
SW 0.95 0.90 1.00 5w 1.00 1.00 095 0.95
w 1.00 1.00 0.90 w 1.00 1.00 0.90 1.00
NW 0.95 1.00 0.95 NW 095 1.00 1.00 1.00
Any \ NOTE In all New Zealand regighs, extra-tropical synoptic winds are donﬂﬁm.
(Iirccr'inn TR \1 e 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 (154) defined for the 8 cardinal dir 7 T ToTET

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

Ving = Va Ma (Mra M M) 722
where
Ve = regional gust wind speed. 1 meres per second, for annual probability of

exceedence of I/R. as given in Section 3

My = wind directional multipliers for the & cardimal direcuons () as given in
Section 3

M. .= terrain‘height muluplier. as given in Section 4
A, = shielding multiplier, as given in Section 4
Ay

topographic multplier. as given i Section 4

Generally, the wind speed 15 determined at the average roof height (7). In some cases ghis
varies, as given in the appropriate sections, according to the structure

3.4 limate change multiplier (M)

The climate change multiplier (M.} shall be as given In Table 3.3,

Table 3.3 — Climate change multiplier (M.)

Region M
A(0ta5) 10
Bl 10

B2 105

C 1.05
o LS

NZ (1 to 4] 10

ROTE  The chimate change multiplior allows for possible
changes in climate affecting extreme winds during the life
of structures designed by this Standard, Valoes of M. may be

dj d in future d i ing on observed or
predicted trends.

The site wind speeds (Vyg) defined for the 8 cardinal directions
ground (see Eigure £.1) shall be caleulated from Egquation 2.2:

1 AS/NZ51170.2:2021

Vo = VoMM, (M, MM, 2.2
where
= regional gust wind speed, in metres per second, for average recurrence interval of
3 R years, as given in Seclivn 3
“ climate change multiplier, as given in Section 3
o wind directional multipliers for the 8 cardinal directions [ £] as given in Section 3
Myeat = terrain/height multiplier, as given in Section 4
M. = shielding muitiplier, as given in Section 4
My = topographic multiplier, as given in Section 4

Generally, the wind speed is determined at the average rool helght {#). In some cases, this varles
according to the structure,

Viiep = Ve Ma Mecu My M, i Bl
where | AS/NZ57000:2016

M= pust  wind  speed  multiplier  for  termin  category  at height =,

See ASMNZS 11702, for all regions use Table 4.1(A)

My wind direction multiplier. See ASNZS 1170.2

M, shielding multiplier. See AS/NZS 1170.2

M, = topographic multiplier for gust wind speed. Sce AS/NZS 1170.2

L basic regional wind veloeity for the region corresponding o the selected

return period wind, See AS/NZS 1170.2
Dresigners should be aware that changing land usage may alter the termain eategory,

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

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

My < 1.0may be applicd when determining design loads for sections of lines.

M_is normally tken us 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 TERRAINHEIGHT MULTIPLIER (M, .0

4.2.1 Tervain category definitions

Terrun, over which the approach wind flows towards a structure, shall be assessed on the
basss of the followmg category descriptions:

)

by

e}

)

(&)

(1]

Terrate Cavegory 1 (TCH Very exposed open temmin witl few or no obstruchions
and enclosed, Limited-sized water surfaces at serviceability and nltimate wind speeds
a1l wind regions, e.p. flot, treeless, poorty prassed plains. rivers, canals and lnkes,
and enclosed bays extending less than 10 km in the wind dirsction

Terrain Categeay .5 (TCL.5) Open water surfaces subyjected to shoaling waves ar
serviceability and ul ;i all wy
water, lnrge unenclosed bays of
greater than 10 km in tion. i-herght multrpliers for this terrain
categs obtained by livear mterpolation the values for TCL and
TC21n Table 4.1.

Terrain Categery 2 (TC2) Open temrain, incloding grassland, with well-scattered
obstrichons baving hesghts generally fram 1.5 m to 5 m with no more than twe
obstructions per hectare, e.g. farmland and cleared subdivisions with isolated trees
and uncut grass

Terratn Category 1.5 (T€2.5) Terrain with a few trees or isolated obstructions. Thas
category is intermediate between TC2 and TC3 and represents the terram i
developing cuter urban areas with scattered houses, or large acreage developments
with fewer than ten buwldings per hectare. The ferrmin-height multiphiers for this
terrmm eategory shall be obimned by basar interpolation betwesn the values for TC2
and TC3 i Table 4.1,

Terrarn Category 3 (TC3) Terramn with numerous closely spaced obstructions having
heights generally from 3 m o 10 m The manumen demsity of obstrections shall be at
least the eq of 10 h per hectare, e.g. suburban housing,
light industrial estates or dense forests.

Terruin Category 4 (TC4) Teman with oumerous large, high (10 m to 30 m tall) and

closely-spaced comstruetions, such as large cify centres and well-developed industrial
AS/NZS51170.2:2011

4.2 Terrain/height multiplier (Mg car)

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 deseriptions:

(a)

(b)

(c)

(d)

(e)

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 obstruetions, 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

z,ca

Terrain height multipliers

TABLE 4.1
TERRAIN/HEIGHT MULTIPLIERS FOR GUST WIND SPEEDS
IN FULLY DEVELOPED TERRAINS—ALL REGIONS Table 4.1 — Terrain/height multipliers for gust wind speeds in fully developed terrains — All
regions except AD
Height 2) Terrain/height multiplier (Mzcn) Terraia/height multipher (M.car)
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 | Category2.5 | Category3 Category 4
<3 0.99 0.91 0.83 0.75 =3 097 091 0.87 .83 0.75
3 105 ool 0.83 0.75 5 101 eo1 | per | oss | 075

10 Lz 100 0.83 0.75 10 108 L00 | 0.92 083 0.75

15 116 105 089 0.75 15 112 105 | 097 0.89 0.75

20 119 108 0.94 0.73 20 114 1.08 | 1.01 094 075

30 122 L2 1.00 0.80 30 118 112 [ 1.08 100 0.80

40 124 118 14 0.83 40 1.21 116 L.10 1.04 0.85

50 125 118 1.07 0.90 50 | 123 | e | 113 107 | 090

& 127 12 L1z 0.98 75 1.27 I 122 | L7 L1z 0.98
100 129 1.4 1.16 1.03 100 1.31 124 | 120 1.16 LO3
150 131 1.27 1.21 111 150 1.36 1.27 | 1.24 121 111
200 132 129 124 116 200 139 129 | 127 124 | 116

NOTE: For intermediate values of Tresghyt = and terrain category, use linear interpolation Nlil]TE 1 InRegion AD, My cat 2 for all 2 < 100 moin all terrains. For 100 m= z = 200 m, take My ;a5 1.24in
all terrains.
NOTE 2 other regions, for Intermediate terrains use linear interpolation,

TE3  For intermediate values of height 2, use Hnear interpolation

| AS/NZ51170.2:2011 > | 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)

Hamilton o

@
Walouru

Ohakuna
|- Paimerston North

LEE MULTIFLIER, M,

North-wes! wind
LS ﬂ]]]]] Shadow zehe ¢ 0-12 km

Outer zare : 12-30 km

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

B shadow zone
Bl outer zane
Bl vateral transition zone

¢ 15
Cromwell ‘.gﬁ
Alexandra

South-gast wind
E Shadow zore | 9-17 km

@ Qutar zore : 1E-30 km j}

Distances measured In the
dawn wing direction af the
wind from the Inltiating ridge.

| AS/NZ751170.2:2011 | | AS/NZ51170.2:2021

Troore_ B2 WIND REGIONS FOR NEW ZEALAND

olnve:c argill Dunedin

18



10/08/2022

Wellington

Kaikoura

REGION A7

-

REGION W

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

Ldlverden

LEE MULTIPLIER, M,

‘hristchurch

—44° S5

North-west wind
ﬂ[[l]l Shadow lee zone : 0-12 km

QOuter lee zone : 12-30 km

South-east wind

g 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.

| AS/NZ51170.2:2011

Hange I Direction Miee -[ Shadory [ Quter
Clan) Gn)
North Island
1. {Kaimai E&SE L0 Ot 8 Bto20
2.|Taranaki Any, taken to be 135 Oto12 12to 30
90" sector from
mountain top
downwind ta
location
3. |Ruapeha NW and SE 135 Oto12 12 to 30
4. Tararua SE 1.20 Oto # 8 1to 20
5, |Tararua and Rw 120 Ows 8to 20
___|Oronparonga
. | Coastal Walrarapa | KW
South Lsland
7.|West Coast North |E and SE 120 OwE Bta 20
8. |West Coast Alps  |SE 135 Qtoi2 |12t 30
o [Awaters NW 135 Toteiz (within Inland
Kafkoura)
10.|Inland Kalkoura [NW 1.35 0t 12 (within Southarn
Alps)
11 |Southern Alps NW 135 Otoi2 12 ta 30
1.2' Hunter sw 1.20 Otel Bto Zlﬂ
13.|Hakat NW 120 Oto 1o 20
14. |5t Mary's sw L0 Oto 8 Bto20
15, |Plsa NW ] Otod Hto20
16| Dunstan Rw Lo Oto B Bto 20
17.|{Rockand Pillar  [NW 1.20 OwE § 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

ABNTS IS 122

LEE SKALTIPLER, W)y

o
wesEL L By
[ ———

; —i s
Stadow gone o O-12 km
/ = il :
i

Niicra Saurs
gﬁr.....,.. o BE oo s w0 W0
= M
b j‘.n»d- Bainh-asst and

=
't)\‘&mmy" = Snadew tone 042 ke

&- = B ovw oo wanum
Distardes medsued in Ho
doun

‘ibd 0rRoTion of iy
wind from tha Wriating 1kps.

FIGURE B2 WIND RECIONS FOR NEW ZEALAND

B3 SYNOPTIC WIND REGIONS (AUSTRALIA ZONE | AND ZONE 11 AND ALL
EEALAND REGHINS)

Al structares shall be desipred for o pesk pust regionad wind speal for the relevant retum
period wind a4 defined fn ASTMES 11702

Cyehmic wimd mmplifcation facen £ ¥ provided m ASNES
it for w1l averhizil fines, hasnd in performanes af averhenl lines in
time.

st

whall be tahon as

Remove or replace with new map

Remove paragraph
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o AsmzETIDINN

g |
2] Ilh' drag. \-HII\
Fab shses, Tou kil ond srensed &ind 0% Tt 10 proktde 8
context for the drag for free) ceelTiciens tha are of partioular relesance 10 overhesd Lines.
Designers are nefermad to ASNZS 17102 spproprine

The seleetion of e regiontal wind spesd should he hased i the Laes location. Vartathans
n wind Josding may be required o fake I socvnt vatatas I e, pograply wnd
exposun: along the e fine. The site design wind speed in the basic negional wind
Fpeed menbifbed Fur the effects of e topoprepdy end Tavan thit the ling trveses.

ARINES 1170.2 prviden. fegional wind speeds o

i T perids.
The desiga e wind speoil skall be taken 2

= Vo Mo Ui b M m
whae

g wind pesd  mubiphe T Welin  calpey A
See ARNZE 11702, for all vejlos we Table £ 1441

My owhed dintien s

M, = shiekiing muliphier, See ASNZS 11702

= topopmpkic multiptier for gust wiad speed. See ASTES 117

= busie beponl wind velocity for the replin eocraiponding 1o the selectad
reium peciod wind See ASNZS 11702

Thesigners shuubd be wues thal e

R R e

= fisr the caniicters shall he tikies s the ayirage conbuzior height o the surage
attpchment keight

= o sirciiees wader Slhen In bei
centre af cach yanel in

ray b tmken a fhe 33 siraitars height o at the

T TR ——— |

AR 13 rpemally thea s 110

4 DEWADILATT WIND HE
NEW ZEALAND REGIONS AT)

N ADSTIALLL FONE I AND ZONE DT AND |

BT Gemoral

Cormvective downdemll wind gust son ted referred 0w high itensgy winds (HIW) s

pemeratul by sivere (umdorsiorms and s the durminen) design winds Gl s s

e of Avsiralia sl New Zeslanl They Laks forns uf downidrafls sssocinicd

with cold wir and had usde, meio-cyclenid il mnd tornsles with storm Sroat

spstenn oo matare subirepical thandeniore: celts. Fvidence fmm the danage of meny

M Zibamd sagpuss (hal (hise €venls and ropniitle
1 Lises,

Thuey axceue in hoth zo and e aweiialid with, anid erbeddud is.

ey Asvers Uhun

e

Replace with new equation

Add description for Mc

Add statement: “ including for poles with circular or polygonal cross-sections.”

Change A7 to NZ2

AwhE e e 1

BA2 Dewndealt winds

v trafl winds, mare comminly refemel i om diwnhursis, macrobimis, or microburss;
i

e high v columns o culd sir i con Foem within 1 thnderaore cell, wuily
but ot abways wsociated with o hail solim. The cold uir coburm (alh vecscally from
groat hoight and sirikos the gurand, causing the wwd drai ro cadite from (he impact site

The wanslationsl selogity of the m iz ndded vectorally 40 the miial
rosabting gust widihs sam vary in widih fram fepically o hunidred s

i velogity, The
a kilsmetre.

These guats cieats damasd swaths in vigeiat
o6 moez dpens sbmullanesusly and rendsr the appication of the moeplic win
Apn teddaction. BCtors mappopeaLe,

w ool level and the wind can envebop
hased

A spae reduction Taotor shall be applied s provided in Figure Be.

Studues huve mibcated that downdrafl winds can have significan | vanabitity m dimcdion due

and ook air downdrails and are stso infuencad by lange scale
musimum vebocity sl has beun ohserved in recent filumes o
15 m above ground e a reall of the lociised
Ifence of vegetation and ground surlhce oughness

The setum perledy in ASMNZS 11702 Table 3.0 are sppropsiste 10 badividual snactises
ffected by dther wind types. The semn pesiods will 4 #fledt Be probl

relatinely amall dcale convective .l.m.mmg\ ear crosaing & long iverkead Ene. Hneve
where the wale of the event b8 lange | |I>¢ retne perid refiects e
prohabel by thal sise structres will be nh.e»n:d o the masimuss wiad ipeeds.

AS/NES 11702 [ wr based on cpcl wind dua. Region B boundari,
roflect the wansivion n the cychomg and mon-cyclonic rooes. AL s tame there 1 o
evidonce thot small scale omeotive type oven: A..h s dewndrafis, ary morw severe in
regioms 0, or D, Therefore, ASNES 11702 speeds for these regioms shall ani by
used for the downdmfl wind dosign, Rugon A Iuml spuads shall ba used for dinmdm i
wiml desagn

giines

I kespiny with abieriation on the effects of event scale, it it rezommended thal in
¢ data is available, designers shinbd selact o bighes level of
v windi 1 achieve comspamible sverhead ling reliability in W1

il pressiires are fos be valculaed as fir synoptic winds except for wdification b AL and
, Tactnms as provided helms

Tersin-Height Mulliphier Mg shall be caloulated b woordance with Figure B3 asil the
Eollowing rules:

Ehelght f s My

(0

St 1040 I
Above 100 (5

In AS/NZS7000 the section B4 heading specifically refers to region A7 (not
regions A6 or W), yet here within the text generally refers to region A having
downdrafts. The highlighted sentence needs to be changed to Regions AO-A5
and NZ2 wind speeds shall be used for downdraft wind design”
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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)

Regi Al-A7 w1 B C D
Base wind speed
39 45 44 52 &0
(m/s)
Bise whinl 913 1218 1162 1622 2160
pressure [Pa)
Equipment Comment Sng‘p:‘r:: Ca Common wind pressures for types of equipment (Fa)
|Reund Poles
S ooth 1.0 913 12158 1162 1622 2160
Round Poles a
Rough 1.3 1186 1580 1510 2109 2808
“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 . .
Detapiaalpole i 1278 — 1628 2271 — Replace table 8.1 with the following tables
Transformers 15 1369 1823 1742 2434 3240 to reflect the updated wind speeds
|Regulators 1.2 1095 1458 1394 1947 2592
cond 3 ]
SRF =1 1.0 913 1215 1162 1822 2160
Cr End 1.2 1095 1458 1394 1947 2592
Wide face 1.6 1460 1944 1859 2596 3456
1 s Post/pin 1.2 1095 1458 1394 1947 2592
Strain/
1.2 1095 1458 1394 1947 2592
string
NOTE 1 A factor of 1 has been used for Mzcar, Md, Mz, My 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).
Design life = 50 years Region| A1-AS B1 B2 c D NZ1NZ2| 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 0.80 1.00 1.00 1.00
Base wind pressure (Pa)] 913 1,048 1,037 1,449 1629 1,008 1,382 1.270
Equipment Comment Suggested C, factor Common wind pressures for types of equipment (Pa)
Smooth 1 913 1,048 1,037 1,449 1,929 1,009 1,382 1,270
Round Poles
Rough 13 1,186 1.363 1,348 1,883 2,508 1.3 1,797 1.650
“|" Section concrete pole (or Stoble) Wide face 16 1,460 1,677 1,660 2,318 3,086 1.614 2212 2031
e Narrow face 1 913 | 1048 | 1037 | 1,449 | 1920 | 1009 | 1382 [ 1270
Octagonal pole 14 1,278 1,468 1,452 2,028 2,701 1,412 1,935 1,777
Transformers 1.5 1.369 1,573 1,556 2,173 2,893 1.513 2074 1,904
Regulators 12 1,095 1,258 1,245 1,738 | 2315 1,210 1,659 1,524
Conductars 1 913 1,048 1,037 1,448 1829 1,008 1,382 1.270
End 12 1005 | 1,258 | 1245 | 1,739 | 2315 | 1210 | 16508 | 1.524
=
Wide face 16 1,460 1,677 1,660 2,318 3,086 1.614 2212 2,031
Postipin 12 1,095 1,258 1,245 1,739 | 2315 1.210 1,659 1,524
Insulators
Strain/string 1.2 1,085 1,258 1,245 1,739 2,315 1.210 1,658 1.524
NOTE 1: A factor of 1.0 for M.y, M, and M,, and a worst case value of M, have been i for caleulation of wind p in this table. Factors applicable to a
specific design are likely to differ as a function of line location and g Y.
NOTE 2: The C, for stranded conductor of 1.0 (can be lower for compact or smooth body i Jand a span reduction factor of 1.0 have been assumed for
calculation of wind pressures in this table,
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Design life = 50 years Region| A1-AS B1 B2 c D NZ1NZ2| NZ23 NZ4
Security Level = I Base wind speed (m/s) 41 48 48 56 66 42 50 47
Wind return period = 100 years Climate change muitipher (Mc)] 1.00 1.00 1.05 1.05 1.05 1.00 1.00 1.00
S0 * Jaximum wind direction multipier (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 1,680 234 1,058 1,500 1,325
Equipment Comment Suggested C, factor Commen wind pressures for types of equipment (Pa)
Smooth 1 1,009 1,248 1,235 1,680 2,344 1,058 1,500 1325
Round Poles
Rough 15 1.311 1622 1,605 2,184 3,034 1,376 1,850 1,723
" Section concrete pole (or Stobie) | Wide face 16 1614 | 1996 | 1975 | 2689 | 3734 | 1693 | 2400 | 2121
with chamfered edges Narrow face 1 1009 | 1248 | 1235 | 1680 | 2334 | 1058 | 1500 | 1325
Octagonal pole 14 1,412 1.747 1,728 2,352 3268 1.482 2,100 1,856
Transformers 1.5 1,513 1,87 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 2,34 1,058 1,500 1,325
- End 1.2 1,210 1,497 1,481 2016 | 2,801 1.270 1,800 1,590
Wide face 16 1,614 1,896 1,975 2,689 374 1,693 2,400 2121
- Post/pin 1.2 1,210 1,497 1,481 2,016 2,801 1,270 1,800 1,560
Strain/string 1.2 1,210 1,497 1.481 2,016 2,801 1.270 1,800 1,580
NOTE 1: A factor of 1.0 for M., M, and M,, and a worst case value of M,, have been d for n of wind p in this table. Factors applicable to a
specific design are likely to differ as a function of line | and g Y.
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
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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

Topics include
conductor:

* Types

e Parameters
e Hardware

e Calculations

e Engineering design
e Deliverables

e New assignment
format

Stranded conductor

Generally conduttor strands are circulr sinoe these provide the greatest fexdbility and are simplest to
manufacturg, Some conductors are offered with compact or compressea strandngs 1o reduce the conductor's
diameters and surface roughness. Both of thess result in reduced wind drag and tharefore loads. they can also
reduce the ability for snow and ice to adhere to them,

Examples of compact type {sso referred fo as smooth body conductors) conductors used In New Zealand
include Mullet, Poliock. Flounder and Lamprey which are specified under the Canadian Standard C54 C49.2,
These conductors are an ATSR conduclor with outer aluminium tragezoidal strands and a single ciroudar stee|
strand at the centre as shown i the diagram belaw

® @
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Conductor calculations - Sag - Tension

xample. lse equation R12 to calcuiate the tension of 7/3.00 AAAC Fluorine conductar with a sag af 2m and
a gpan of 100m Fhagring has 3 unit mass of 135kg/em, The unit mags can be converted to N/m as Toows:

135kg/%m / 1000m x llom « BEIm/s" = LA24N/m

The numiers can then be put info Equation R12 1o cxiculate the horizontat tension: WO r ke d
W 13A24N/m % (100m)F |

= =gy = BI75N = 083N

Conductor calculations - Sag - Tension

=]

Cuestion - A Lineman has used sag-boards to determine that 2 127m span of 7/3.00 AMAL e
gn‘\:?:ﬁt:é?asa S &2 Fren, Caven that Fiueing conducter has a mase 1.324N,m what wauld the horizental
A BIEN

= B- LA34N

« C-2975M

= D-345N

Questions
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Downloadable

Conductor calculations - Sag by span posltlcm

T interactive
spreadsheet

examples

Pole test facility
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Deflec;tion:
Start Logging Stop Logging
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Force (kN)
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Deflection (m)
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