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OUTLINE

History & impacts of the Utiku
Landslide

Emergency response to landslide
movement in 2023

Remedial design:
Pavements, roading and drainage
Inclined drains

Instrumentation and monitoring
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HISTORY OF THE UTIKU LANDSLIDE

P A sl

o i " R e
Relict-(old).inactive Iands?ide TRl S
m » Active landslide = y
B e et I, y . x
)" ¥ * 2 > . -
= N <

»>

- h
.k
~
.

Location of.recent lensian

Boundary of - £ T

active landslide

cracks in.State Highway 1

Massey et al (2016)

= ) “,‘!-. b\ et
- 1964 feactivated

landslide boundary; <™

_/4” “.ﬁA‘_

E7 -
Ao X A
PLi b .

Confluence Landslide

Located 10 km south of Taihape

The active landslide is crossed by the
NIMT and SH1

Total landslide area of ~800,000 m?

Various remedial works completed
historically when landslide reactivates
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EMERGENCY RESPONSE: WHAT HAPPENED?

August 2023: significant tension cracks observed
across the landslide following prolonged above
average rainfall.

Emergency response consisted of:
Temporary road reinstatement and TTM
Monitoring and establishment of a TARP

Landslide assessments
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FAILURE MECHANISM OF THE UTIKU LANDSLIDE
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Tarare Sandstone

Taihape Mudstone

Large, reactivated, deep-seated
landslide

Failing along a clay seam about 45-
75m below road level

Landslide movements are caused by
elevated groundwater levels, related to
long periods (12-20 weeks) of above
average rainfall
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REMEDIAL DESIGN

Highway needed to be reinstated to a normal state
highway level of service by Easter 2024

Multi-faceted design:

Minor road realignment including undercut and subgrade
improvement, with surface water and pavement drainage
improvements;

Installation of fanned inclined drains to relieve groundwater
pressure and improve landslide stability;

Ongoing instrumentation and monitoring
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REMEDIAL DESIGN: INCLINED DRAINS?

Management of groundwater levels is key to reducing the
likelihood of landslide movement.

Fanned inclined drains (up to 100m long) chosen as preferred
solution. Designed 4 drain platforms between SH1 and NIMT,
based on:

Geology and hydrogeology

Efficiency s ..

Cost | Drain 1-15 | SUSEIEE :
N

Resilience 2

‘

o e (Y

Constructed two platforms (1B and 1C) & total of 24 drains
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INCLINED DRAIN FLOW RATES

REMEDIAL DESIGN

Utiku Landslide- Inclined Drain Flow Rates and Daily Rainfall
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REMEDIAL DESIGN: INCLINED
DRAIN IMPACT ON GROUNDWATER

r Level (mBGL)

Wate|

Drains almost immediately had significant
impacts on groundwater levels

Rainfall (mm)

Groundwater lowered by up to 9 m

Performance based observational approach
(real time monitoring used to guide drain
installation) enabled the team to:

Water Level (mBGL)

target drain construction and maximize the
effectiveness of the drains

utilise the available budget as efficiently as
possible.

Rainfall {mm)

Time
BN BH09-16m-mBGL Bl BHO9-58m-mBGL B WS- Historical Daily Rainfall B8 RG - Daily Rainfall
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NSTRUMENTATION AND MONITORING

Tiltmeters - measure shallow A~
surface movements. They provide
@ warning of surface movements in prEse——
the proximity of SH1. C 2524
Rain gauge to automatically record 3 5
rainfall and correlate it to groundwater
levels and drain performance.
Inclined drains - to lower NIMT Tiltmeters -
groundwater levels and maintained by KiwiRail, but
improve slope stability. we have access to their Multi-level piezometer - to confirm the effect
- data under existing data of inclined drains on wetlands (consent),
T } 1 sharing agreements. extent of groundwater lowering (drain
R _Ml[ﬁ y . sHi performance), wider landslide monitoring
------- N — (early indicator of global stability risk).
e \ |

Shallow piezometer - to !

confirm the effect (if any) ]

of inclined drains on the —_

wetland (consent).
No monitoring of
Y lower landslide
PR Basal failure plane area and toe,
| except during
\ walk-overs
ShapeArray at BHO1a - to — | - -
Multi-level piezometer - the shallow piezometer monitor landslide movement Inclinometer tube at tfje downslope boreholg location - to monitor
measures water entering the landslide body at source. The beneath SH1 and across the movement across the entire depth of the landslide as needed. Togather
deep piezometer measures water pressures on the entire depth of the landslide wnr! the ShapeArray at SH1 th]z::. prpwdas a cross section of wider
landslide failure plane (which is the trigger for movement). (including the basal failure plane). landslide movement (global stability risk) which might impact the road.

The instrumentation and monitoring has been, and continues to be, utilized for multiple purposes:
Landslide risk monitoring (TARP)
Inclined drain construction

Inclined drain performance
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C O N C I_ U S | O N S i Beca a Nz&éﬁ&é&om Utiku Landslide

The scarp of the Utiku Landslide crosses SH1, and the cracking
observed in August 2023 aligned with the scarp of the landslide.

Following the August 2023 landslide
movement, works along the road
included undercut and subgrade

improvements, minor road
realignment, as well as surface water
and pavement drainage improvements.

Approximate locations of the fanned splays of inclined drains at
platforms 1B and 1C. The inclined drains are designed to lower
groundwater levels and improve slope stability. Each drain is
up to 100m long, and to date 24 drains have been installed.

Utiku Landslide
outline (red)

The road was back to normal operating conditions in time (by
Easter 2024)

Long term above

average rainfall The NIMT

. causes railway line

increases in crosses the

Public access facilitated through monitoring and use of the TARP
for landslide

Integrated design solution provided successful outcomes:

Optimised design using performance-based observational approach.

The basal failure
plane of the

Lowered groundwater levels improving landslide stability and the apdioe s55 75 m
resilience of this section of SH1.

Extensive tension
cracking was observed
in 2023 in the lower

Remote monitoring of drain performance and provides proactive partof the andsiide.

Hautapu
River

m On ItO rl n g Of th e reS I d U a | rl S k . Restored the highway to two standard traffic
The active landslide is about 400 m wide and lanes and normal 100 km/h operating speed on
1000 - 1100 m long. time by the Easter 2024 deadline.
Re-activated landslide movement has been To date the inclined drains have lowered the
ongoing since at least the 1960s. 7 groundwater levels by 2 to 9 metres.
No landslide movement since the 1960s can Partnership and trust. Established relationship with
be attributed to earthquakes. v, local iwi. Early engagement with Horizons

Regional Council resulting in no Section 92 RFls.
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