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What'’s the problem?

> Landslips are disrupting the state highway network more often

»  Climate instability has increased the frequency and severity of weather events,
resulting in less stable highway side slopes and increasing the likelihood of slips:

* In 2023, we had a 200-year storm, followed by a 100-year storm two
weeks later

* Higher rainfall intensity and atmospheric river events

> We could get to the stage where transport authorities cannot afford to repair slips
by conventional engineering practices, we need to try something cheaper

> Road networks are more congested; the cost of journey disruption is increasing

> We need to find a solution to reduce the likelihood of slips, but in a cost-effective
way
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About the Crown Resilience Programme

Established in response to the 2023 severe weather
events (Auckland Anniversary floods and Cyclone

Gabrielle)

$419 million, seven-year programme focused on
proactive resilience improvements

Aims to reduce the impact of severe weather on
state highways and local roads

Seeking to keep communities connected
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What process did we follow?
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Design philosophy based on the draft guide

Project specified : ! Repurposed rough i Project specified
stakes at M @ : logor ponga : erosion control fabric
centres | : :

Hardy native planting ! Planting to toe of : Contour log / kanuka fascine : Planting to top of slope
in backfilled topsoil slope for migration i held by timber stakes and i for migration of species
: of species to mid- i backfilled with topsoil for i to mid-slope area
slope area i planting :
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diameter s : : s'
;J\j )

Contour log detail

Project specified stakes : : Project specifi
at TM centre through : i erosion contro D
fascine/bundle : i fabric Ny

)

. =SSR R e 2 Max 1:2.5
fy CQ'aa & & - | | B gradient
= = |
2_.oy : 0 {[oe
----- Tight bundle of kanuka branches (6-8 x No;
N‘:: 20.mm d'a)' fv_vn;hbf‘olégge aBnd a:)u;d?nt Over-extend erosion control Project specified erosion  Topsoil on scarified Thickened layer of
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Source: draft Land Movement Hazard Design Guidelines- NZTA Landscape Guidelines : Nature Based Solutions. 2024
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SH1 Weiti Stream Northbound

COMPACTED EARTHWORKS N,
REFER SPECIFICATION ((0203) ——————*=-

EXISTING GRADE.
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BETER MTE 3 o ——— . X v/ / REFER NOTE &.

NOTE: :
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SH1 Wilks Road Southbound/ 1064
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SH1 Long Swamp- Whangamarino (Pokeno)/ 1138
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Trial Designs: Wilks Road and Weiti Stream
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Wilks Road
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Design philosophy
\ DB Combine light touch engineering
P YA and nature based solutions

Wilks Road I
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Cross section showing ground anchored logs/ sleepers and benching behind (WWLA 2025)
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Bioswale
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drainage

Gravel filled trench
QOverlain with soll

Gravel surrounded by || I
geotextile fabric 0.6m

©  225mm perforated pipe
for drainage

Subsoil flushing box

Where flushing point is located above the road, survey
location and level, then cap end of pipe and bury 500mm
below finishad lavel.

C o u n te rfo rt Geotextile separating rework fill
and drainage matenal
|
d ra I n a g e Fil from excavation of drain to be recycled

as the capping layer

Geotextile surrounding fill

50-300 mm rock armour set in concrete to !
be placed around pipe outlet with surrounding =l e e e e e e
ground to be shaped 1o suit €
2
W )
: &
Plants as per design spedifications , 3 <o .“.7;.‘{ L3 iU oh A0 U b 1 U iu 1 Al 3 il 41U N b 3l h U _ oS o
0.1m \ . . Z _- =¥ -+ = ‘} e e L “: Ty N T N -+ ‘ ¥ " = — : Sy _': = == 3 P e r
Top soll and grass .I‘\; : P e e o P e o o P e A e e o e e s : e |
' A V ) ) ‘élean (no fines), graded, durable, crushed/angular drainage aggregate. Having a Crushing
v resistance of not less than wher tested in accordance wit est 3.11.
z 110mm perforated drainage pipe i f not less than 100kN test ith NZS 4407 2015 Test 3.11
© | wrapped in filter sock o prevent sediment  \apan tested in accordance with NZS 4407 2015 Test 3.8.1. the drainage aggregate shall
Gravel filled trench 225mm perforated pipe comply with the following grading: Test sieve percentage passing: 200mm 100%, 20mm 2%
Overlain with sod for drainage maximum.

Gravel surrounded by w-0m

geotextile fabric
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SH1 Wilks
Road
Planting Plan

Mow/ trim before
planting; spot
spray weeds

manuka/ kanuka
to provide rapid
canopy cover,
then succession
planting

Compost trial

T cut’ planting
method: taller

plants : .
8 [ Stabilisation planting area [%

", = Staggered 3m logs

s

-

o s Counterfort drains
. [ ] Bioswale planting
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Weiti Stream
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SH1 Weiti
Stream
Planting Plan

Mow/ trim before
planting; spot spray
weeds

Plan includes planting
timing & maintenance

Species mix includes
toetoe, tarata
(lemonwood), and ti
kOuka (cabbage tree)

T slot planting; taller
plants

Extend planting to B A R e Lt N\ | | | [———
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What’s next?



Trials are now
under construction

& planting will
happen in in April
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-"‘ Key learnings

* Soll compaction is a major constraint; topsoil depth matters; the
depth of the slip plane matters; water is a major cause of failure

» Some native plants root more deeply or extensively than others-
but how will they perform on our trial sites?

 There's limited evidence here and overseas, but the evidence
base is growing

* Multiple disciplines and stakeholders need to work together

* You might require departures from specifications (P39-
Landscape Specification; Bridge Manual) and a different
tolerance to risk

* Nature-based Solutions are living assets that need to be looked
after...forever
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Can Nature-based solutions hold our slopes?

Yes, some of them.

In a changing climate, we need solutions that are affordable and that can be
deployed at scale. Nature-based Solutions and hybrid designs won't replace
engineered structures everywhere, but across lower-risk slopes, the resilience they
can offer, adds up.

If we want to roll Nature-based Solutions out more widely, we need to get ready by:

» Understanding which slopes are vulnerable and which could be made more
resilient via Nature-based approaches

 Allocating funding towards preventative approaches
» Sharing knowledge and building our evidence base
» Changing our guidelines, policies and standards to enable Nature-based Solutions

* Maintaining living assets over the long term
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