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Site Constraints

Access frack accessible from east side only
Road has a tight radius (~38m)

Steep gradients on Kereru Road ~1V:.7H (~14%) on
both sides

Narrow approaches, 5.5m width west side, ém
width east side.

Very steep slopes above and below the road
Minimum waterway area required = ~36m? (Q100)

Local crane confractors (Latteys and Concrete
Structures) state the site is unsuitable for a large
crane
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Temporary or Permanent
Solutione

- Temporary Bailey bridge - not viable due to horizontal and
verhcc):l road geometry (combination of tight bend and sag
curve

« Temporary smaller culvert-requires a larger volume offill to be
Imported rthan the permanent solution and subsequent
removal

« A temporary culvertwouldhave to be located upstream of
the access track to enable the Confractor to access the river
to complete the permanent works — requires shared use of the
access tfrack — safety concerns/potential delays

 Salisbury Road provides an alternative route permitting online
permanent construction

« The cost of a temporary fix wouldn't be foo dissimilarto the
permanent cost once removal istakeninto account.

« A temporary repair (online or offline) was quickly deemed not
practicable
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Permanent Opftions Considered

Option 1: Four x 3.2m dia. HDPE pipes,
vertical headwalls

— Increasedrisk of culvert blockage by flood
debris due to small cross-sectional area
(32m?2)

— Infermediate walls between pipe cells
InCrease risk of blockage

— Pipe sections 3.1 tonne each requiring crane

— Quick pipe manufacture time is countered
by larger fill volume required

() stantec HERETAUNGA



pujw Ul Ajunwiwiod yym ubsag

', " &
MRk 4O QAP ' -
SRy 0 )! -+
Q
=
en STREE e ®
Exisan 2sod ‘.‘-E'Q\:;*: ‘."\‘eb (@)
eveo /
i / H = O v O W
= = (. g =323
\ g : o —
ek T UL | = l’sjl
gacK =T 4%x~329 areowmn ’ H g =
HDPE auND PTPES o O ?
~?_ 112 ‘ '/ - :
e T4 i‘-‘q2 5 v
U 4 £
15 QWO(/ e -
< - =
%t(&(/ ) & g
% X ATTE
v Ezx2| 8
- "]
CROSS SecTZown
s |
HERETAU A

R DISTRICT
HASTING



Permanent Opftions Considered

Option 2: 15m single span multiplate culvert,
vertical headwalls

— The multiplate culvert and headwalls are both
modular and can be assembled on site using a
25t excavaftor.

— The large single span arch has a reduced risk of
flood blockage, and with a cross-sectional area
of 113m?it's well in excess of that required.

— Large arch area reduces volume of imported fill
required

— Product manuftactured offshore - long lead-in
times
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Permanent Opftions Considered

Option 3: Approx. 50m long 3-span

bridge

— Large crane not viable at this site

—Tight horizontal radius and sag curve
problematic for bridge

— Extensive slope stablilisafion required
— 6% superelevation
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Other Permanent Options
Considered

« A longer multi-span bridge (150m total)
downstream. Connects the two
stfraight sections of Kereru Road

bypassing the ‘u-bend’ altfogether
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Other Permanent Options
Considered

* A new greenfield route across private
land — 3km long + 2 bridges
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Other Permanent Opftions
Considered

Both options are time and cost prohibitive
(costing upwards of 4x the price of an
online permanent solufion)
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Preferred Option:
Multl-plate Culvert

« A criticalfactor in deciding the preferred option was
lack of large crane access

« Design comprises sectfional/modular components thaf
can be easily fransported down the access tfrack by a
small truck, excavator or small crane

« Headwalls of modular precast concrete blocks

» Future proof sizing far exceeds the required Q100 +
climate change flood flow capacity (actually more than
2 x Q1000 flood flow!)

« Single span reduces chance of blockage

« Highrise arch minimises fillimportation

 Fill supports approach embankments

 Meets 100-year design life

 Meets HN-HO-72 Bridge Manual vehicle loading
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Investigations to date

« Hydrology study
« Topographical and drone surveys
« Onsite test pitting

« Multi-channel Spectral Analysis
(geophysics) investigation

» Site investigation (5 BHs & 4 CPTs)
 Soll sample testing
» Soil mixing festing
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Design Challenges

« Foundation design

— Upper 4m of streambed is liquefiable material and
the seismic loads from this are unfavourable.
Options are:
« Cut and replace
« A grid of piles driven vertically at close centres
« Soil mixing
— Very high foundation loads (2500kN/lineal m) into
weak Papa bedrock (equates to ~1000t/pile)
Options are:
o Strip footings
« Raft footings
 Lightweight fillover arch
 Piled footings
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Design Challenges

- Foundation design

— Upper 4m of streambed is liguefiable material and
the seismic loads from this are unfavourable.

Options are:
« Cut and replace
« A grid of piles driven vertically at close centres
« Soil mixin Preliminary test results due this week

— Very high foundation loads (2500kN/lineal m) into
wedak Papa bedrock

Options are:
o Strip footings
» Raff footings

* Lightweight fill over arch
* Piled footings
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LONGITUDINAL SECTION - TYPICAL CULVERT XS

SCALES: HOR 1:100 VERT 1:100
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Construction Methodology

« Enabling works (currently underway)
« Soil mixing of liquefiable material

* Piling

* Pile caps

« Arch assembly

 Headwalls, geogrids and backfiling
» Riprap installation upstream, as required
» Shoftcretfing of slopes, as required
 Pavement construction

« Barriers, signs and road markings

« Demobilisation
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Figure 1 Sliszy R overtoped on 14 ah 2023




Runoff flow

« Catchment area: approx. 600 ha

 Runoff flow calculation carried out
using modelling

« Runoff flow 1% AEP or 1in 100 years
storm event: 18 cms




Existing Culvert

« Existing culvert way under capacity

« Tailwater levels at Maraekakaho river
contributes for culvert lack of capacity
and road overtopping

« Overtopping is likely to happen again
during large stormwater events
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Existing culver’r 1% AEP

Water
overtop road

Tailwater level
Maraekakaho
River




Proposed solution

Two possible solutions have been assessed at concept level
to date -

1. Replace existing culvert by a single box culvert 2 x 2 m,
including fish passage, and design the road for
overtopping. Note that is road likely to be closed for short
periods of time during large storm events (Closure fime be
confirmed via modelling.

2. Replace existing culvert by a larger box culvert or a
bridge to accommodate catchment flows and tail water
effects. This solution is likely to require lifting road levels to
completely mitigate the risks of overtopping.




Option 2 — Twin box culvert 3.0 mx 2.5 m

[W! XY Series Editor X

Culvert Properties
1 1 year :

Byear —_—
10year () DISCHARGEDATA
%5 year Discharge Method Recurrence

Discharge List Define...
B0year 120 u . -

() TAILWATER DATA Shape Concrete Box -
100year 180 - - —

Channel Type Enter Constant Tallwater Elevation l] 0 Material Concrete l]
200 )8t Channel Invert Elevation | 113.020 Span 5000000 =

S Constant TalvtrEeton_| 11570 Rse m

Rating Curve 0 Embedment Depth |0.000 mm
0 AY DATA Manning's n 0.012

Roadway Profile Shape Constant Roadway Elevation o Culvert Type Straight |
j0.900 @) Iniet Configuration | Square Edge (909) Headwall (Ke=0.5) ¥ |
jaso @ i Do 1o -]

Crest Elevation 117.070 omﬁ

$mL’ :'_woi | Site Data Input Option | Culvert Invert Data ~|

Inlet Station 0.000
Inlet Elevation 114.560

Outlet Station 24.000

Outlet Elevation 114.000

Number of Barrels 1

Number of flows. d Computed Culvert Slope | 0.023333

Only enter values for recurrence years needed

Help Click on any @ icon for help on a speific topic AOP Energy Dissipation Analyze Crossing




Option 2 — Twin box culvert 3.0 mx 2.5 m

Water level upstream
no longer overtop road




Assumptions and limitations

« The above is for information only and
need confirmatfion via modelling

« Scenarios above consider only 1% AEP

« Culvert grade and road levels
assumed using LIDAR information —
final sizing might differ from the
presented above




Road maintenance spend on Salisbury road

Pre cyclone - $17,277

Cyclone response - $1,200,982

Ongoing maintenance and resealing post
cyclone $413,205
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Bridge:

411-Olrig

Date:

07/02/2024

Location:

True Right Abutment

Comment:

General view of the exposed pile and
scoured section.
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INDICATIVE EXTENT OF ROCK ARMOUR
PROTECTION
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Kereru Road Slip @ Olrig Bridge
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WESTBOUND SLIP AT KERERU
RD RP12.808

EASTBOUND SLIP AT KERERU
RD RP12.808
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Kereru RP 12.808 Olrig Number 2
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Figure 3-1: Aerial view of slip site at RP12.808 taken by drone (dated 30 June 2023, North Upwards)
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Figure 6-1: Indicative sketch showing rip rap wall at the eastern bridge abutment for additional scour protection.

Figure 3-2: Site photo of eastbound road shoulder slip at Kereru Road RP12.808 facing north
remedial works)
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Figure 4-1: Sketches Hlustrating Option 1 and 2 riprap channel for 50-year ARI peak flows and erosion protection

Figure 3-3: Site photo of eastbound road shoulder slip at Kereru Road RP12.808 facing nortt (usetbound)

works)
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