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been preserved, and is accurately reflected and referenced in any subsequent spoken or written
communication.

While Waikato Regional Council has exercised all reasonable skill and care in controlling the
contents of this report, Council accepts no liability in contract, tort or otherwise, for any loss,

damage, injury or expense (whether direct, indirect or consequential) arising out of the provision
of this information or its use by you or any other party.
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Executive summary

The Pohue community is located on the west coast of the Coromandel Peninsula,
fourteen kilometres north of Thames on State Highway 25. In response to the severe
floods generated by the “Weather Bomb 2002”, Waikato Regional Council established
the Peninsula Project to address river and catchment issues across the Peninsula
through soil conservation, river management, animal pest control and flood protection
measures. The work included risk assessment, technical investigations, a business case
to Central Government, community consultation and establishment of a funding system
to provide for undertaking flood mitigation works.

Pohue is one of the five priority communities identified as having a very high risk to life
and property, requiring actions that address these risks. Since the introduction of the
Peninsula Project in 2004, Waikato Regional Council and Thames Coromandel District
Council, worked with the Pohue community to develop a flood mitigation strategy to
address the Pohue Stream flood hazard. Interim flood mitigation works have been
completed at Pohue, the details of which are provided in this Design Report.

For the success of this project it was essential that the community was involved with the
development of the project. A flood working group was set up with members of the
Pohue community and representation from TCDC, DOC and the local Iwi. The working
group met at regular intervals to scope the issues, discuss options and to work together
to implement the project.

Engineering investigations were undertaken by Waikato Regional Council to better
understand the flood issues in Pohue, including a hydrological assessment of the Pohue
catchment, a hydraulic assessment of Pohue Stream and the development of potential
flood mitigation proposals. Several flooding issues were identified at Pohue, including
the limited capacity of the stream channel and an undersized culvert causing blockages
and overland flows during flood events.

Consultation was undertaken with the Pohue community with regard to preferred flood
management options and over the period 2005 — 2008 a number of actions were agreed
upon and implemented by Waikato Regional Council and Thames Coromandel District
Council (TCDC), including the following:

e That annual channel maintenance work be undertaken to ensure blockages in the
channel are cleared and sediment deposition on the stream bed is removed to
maintain channel capacity.

e That the culvert under Pohue Creek Road be upgraded or replaced with a new
culvert or bridge capable of carrying the bank full flow of the stream channel
(40m°/s or the flow from the 5% Annual Exceedance Probability (AEP) event).

e Channel improvement works be undertaken including reshaping the Pohue
Stream channel upstream of the bridge and partial bank protection.

The Pohue Creek Road culvert was identified as a significant restriction to flow and bed
load movement. TCDC commissioned the upgrade of this culvert and a replacement
bridge has been constructed. The new bridge is designed to have sufficient capacity to
pass the existing 1% AEP flood flows (67m%s). The bridge design complies with
Waikato Regional Council’s design assessment.

From initial assessments of the Pohue Stream channel, it was apparent that the capacity
of the channel was inadequate for greater than the 5% AEP event. A hydraulic
assessment was undertaken to design channel works, which along with the new bridge,
would provide protection to the Pohue community for up to the 1% AEP event. To
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improve the existing performance of the Pohue Stream channel the following works were

recommended:

1. Channel enlargement from cross sections 1 to 4 inclusive (180m length).

2. Riprap protection (upper reach) on one side only from cross section 1 to a point
approximately 20m upstream of cross section 3 (100m length).

3. Riprap protection (lower reach) on both sides of the channel from a point 20m
upstream of cross section 3 to cross section 4 (80m length).

The indicative cost estimate for the full engineering works on the Pohue Stream was
$179,500. Consultation was undertaken with the Pohue community and the community
decided that it could only afford to pay for $50,000 worth of works. Council advised that
the benefit of doing partial works would be limited, however the community wanted to
progress on this basis.

Council assessed what works could be undertaken within this budgetary constraint and
works were undertaken as a part of the Peninsula Project during the summer 07/08. The
works focussed on the length of stream from the new bridge upward as far as the budget
would extend. The works extended along approximate lengths illustrated in the figure

below.
Cross
section 2

Cross
section 3

» “ ‘ / Channel enlargement
)Jﬁb 1 ; o / Riprap protection
™~ Gabion baskets

v

New bridge

o | Vx | “" i o
Completed engineering works at Pohue Stream

At this stage no further capital works are proposed for Pohue Stream. If at some point in
the future the community decides it requires additional protection, and is able to fund the
works, then council would look to extend the works further upstream. Subsequent
stages of bank stabilisation and erosion protection works are to be undertaken over a
longer term and on an as-required basis, using a consistent design approach.

The main channel of the Pohue Stream is monitored and periodically maintained by the
Waikato Regional Council to remove accumulated sediment and debris. This work
maintains the capacity of the Pohue Stream and reduces the risk to adjacent land that
would otherwise be inundated more frequently.
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‘Residual flood risk’ is a term used to describe a river flood risk that exists due to the
potential for ‘greater than design’ flood events to occur. Residual flood risk applies to the
Pohue community from factors such as the incomplete nature of the works, the greater
than the design event, the impact of debris flow during a flood event and that the model
excludes obstructions such as buildings and walls which may have localised effects.

Based on the flood hazard status of land in the community, TCDC has various planning
controls in place via the Thames Coromandel District Plan, that restrict what land use
activities can be undertaken. Refer to the Thames Coromandel District Plan and TCDC
staff for details.

The flood mitigation scheme for Pohue community should be reviewed in accordance
with the Coromandel Zone Management Plan. In addition if there are any significant
changes in land use in the community the scheme would need to be reviewed. Due to
funding constraints the full flood mitigation scheme was not constructed. |If feedback
from the community indicates that the community wants to increase their level of
protection and are able to fund the works, then the scheme would be reviewed and
completed if practicable.
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1.1

1.2

Introduction

Background

The Pohue community is located on the west coast of the Coromandel Peninsula,
fourteen kilometres north of Thames on State Highway 25. The Pohue community is
located immediately adjacent, and to the north, of Waiomu. Although Pohue and
Waiomu are located in two separate catchments they are generally regarded as one
community, however for the purposes of this design report, Pohue is being dealt with
separately to Waiomu.

In response to the severe floods generated by the “Weather Bomb 2002”, Waikato
Regional Council established the Peninsula Project to address river and catchment
issues across the Peninsula through soil conservation, river management, animal pest
control and flood protection measures.

Under the Peninsula Project WRC and Thames Coromandel District Council (TCDC)
worked together on flood mitigation plans for five Thames Coast communities, including
Waiomu/Pohue which are considered to represent one community. The work included
risk assessments, technical investigations, development of risk mitigation options,
development of a business case to central government for funding support and
establishment of rating mechanisms. There was extensive community consultation on
plans for these Thames Coast communities.

Since the introduction of the Peninsula Project in 2004, Waikato Regional Council and
Thames Coromandel District Council, worked with the Pohue community to develop a
flood mitigation strategy to address the Pohue Stream flood hazard. Works have been
undertaken at Pohue to reduce the flood hazard from Pohue Stream, the details of which
are provided in this Design Report.

Scope of report

The purpose of this Design Report is to provide a summary of the works that have been
undertaken at Pohue to reduce the flood hazard from Pohue Stream, including the
rationale behind the scheme development, the agreed levels of service, the design
details, as built information, the operation and maintenance requirements of the scheme,
the residual flood risk and the scheme review requirements.

The Design Report includes the following sections:
Catchment overview

Scheme design

Flood mitigation scheme

Agreed levels of service

Operation and maintenance

Residual flood risk

Planning controls, and

Scheme review.
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Catchment overview
Catchment description

The Pohue community is located on the west coast of the Coromandel Peninsula, 14
kilometres north of Thames on State Highway 25 (refer to Figure 1).

L Waiomu
Thames @ ~

e, angamata
#

ames-Coromandel

Figurel

The total area of the Pohue catchment equals 350 hectares (or 3.5 square kilometres).
Around 96 percent of the catchment is covered by native forest while only 2.9 percent is
in farmland. About 77 percent of the catchment is managed by the Department of
Conservation (DOC). The urban area adjacent to the Pohue Stream makes up just 0.9
percent of the total catchment. Figure 2 below shows the boundary for the Pohue
Stream catchment.
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2.2
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Figure 2 Pohue Stream catchment

Pohue Stream

The Pohue Stream flows out of the Coromandel Ranges and through the Pohue
community before discharging to the Firth of Thames (refer to Figure 3). The Pohue
Stream drains a very steep, hilly area, and the stream channel is deeply incised as a
result. The stream is fed by approximately eight smaller tributary streams that are also
deeply incised. During periods of heavy rain it takes about 30 minutes for water to get
from the top of the catchment to the bottom.

¥

Pohue Creek
Road™ 7=~

Pohue
Stream,

Figure 3 Pohue commuity
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2.3

The existing channel performance prior to the scheme works being implemented was
assessed to be the following for Pohue:

e Upstream of the culvert 5% AEP (20 year ARI) event

e Downstream of the culvert Not assessed

Flooding issues

The Pohue community is located within the valley created by the Pohue Stream.
Residential development within the main portion of the community is located on the true
left bank of the Pohue Stream, with many of the houses in the community located
immediately adjacent to the stream. The Pohue catchment is susceptible to short
duration but high intensity rainfall events causing flash flooding and debris flow in Pohue
Stream with little or no warning.

During significant rain events the Pohue Stream breaks out of its banks and flows along
Pohue Creek Road before re-entering the stream downstream of Pohue Creek Road
crossing. A portion of the Pohue community is subject to a significant flood hazard from
Pohue Stream. Figure 4 below illustrates the predominant flooding mechanism.

Figure 4 ~ Predominant flooding mechanism at Pohue

The significance of the flood hazard to the Pohue community was demonstrated during
the storm event that occurred on June 21, 2002 (also referred to as the ‘Weather Bomb’).
This event brought torrential rainfall to the Coromandel Peninsula (with unconfirmed
intensities of up to 125 mm in 25 minutes) and caused widespread damage across the
Thames-Coromandel and South Waikato Districts (Munro, 2002). The Pohue community
sustained significant damage during this event.

Figure 5 below illustrates the damage sustained to properties in the Pohue community
during the ‘Weather Bomb’. Damage within the Pohue community is focused on those
properties located on the true left bank of the Pohue Creek.
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2.4
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Figure5  Property damage within the Pohue community during the ‘Weather Bomb’

Following the ‘Weather Bomb’, the Waikato Regional Council and Thames Coromandel
District Council initiated the Thames Coast Project to better understand the river flooding
issues that affect the communities on the Thames Coast. This project also involved the
identification of works to mitigate the impact of river flooding on people and property
along the Thames Coast.

The Thames Coast Project focused on the five most vulnerable communities that were
identified as being worst affected by both the weather bomb and historical flood events,
which included the Pohue community.

Flood hazards

During the development of the Peninsula Project, WRC collected a significant amount of
technical information covering the Pohue Stream catchment. This information is
presented in WRC’s Technical Report 2004/13 and includes:
e Historical research
Catchment hydrology
Lower channel hydraulics (1 dimensional)
Floodplain hydraulics (2 dimensional)
Flood hazard analysis (including extent and severity).

The main flooding issues identified in Pohue from these investigations are outlined
below:

1. Pohue Stream channel capacity

The initial hydraulic assessment evaluated the bank full capacity of the Pohue Stream to
be around 40m®/s or the 5% Annual Exceedance Probability (AEP) event, hence the
stream channel is overtopped in events greater than this, causing damage to some
residential properties.

2. Channel stability
Bank stability and erosion have been identified along sections of the Pohue Stream.
These sections require erosion protection works.

3. Capacity of the Pohue Road culvert

The Pohue Road culvert was evaluated as having a capacity of approximately 20m?/s,
which was significantly less than that of the stream channel. This reduced capacity lead
to stream channel overtopping and contributed to flooding and associated property
damage. This restriction also contributed to the accumulation of sediment within the

Doc # 2870441/v3 Page 5



channel which further reduced the channel capacity and increased maintenance
requirements.

4. Aggradation of the stream bed
Channel aggradations and channel blockages are an ongoing issue with the Pohue
Stream that will require ongoing maintenance.

5. Catchment stability

While the majority of the catchment appears to be in indigenous forest/scrub vegetation,
the under-storey vegetation is in poor condition due to pest animals (wild goats and
possums).

Catchment management initiatives such as pest control, fencing and planting of stream
banks have been proposed for this catchment and are currently being implemented to
restore the catchment health and reduce the amount of soil erosion and slips. These
catchment management measures are expected to reduce the amount of floating debris
and soil erosion in the more frequent events (50% - 5% AEP events), however they are
less effective for more significant events.
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3.2

Scheme design

Technical information

During the development of the Thames Coast Project, Waikato Regional Council
collected a significant amount of technical information covering the Pohue Stream
catchment. This information is presented in WRC’s Technical Report 2004/13 and
includes:

e historical research
catchment hydrology
lower channel hydraulics (1 dimensional)
floodplain hydraulics (2 dimensional)
flood hazard analysis (including extent and severity).

Some of the key data sources and findings that have informed technical investigations
are summarised below.

Table 1 Summary of technical reports covering flood events on the Thames coast

Flood Event Technical reports

April 1981 HCB Report 109 and 123 (Sep 1981 and June 1982)
February 1985 HCB Report 190 (October 1985)

Cyclone Bola No technical reports located

Cyclone Drena No technical reports located

January 2002 No technical reports located

June 2002 EW Report 2002/10 (July 2002)

Table 2 Technical reports covering flood mitigation and management at Pohue

Community Previously completed technical investigations

Pohue No technical investigations previously completed

Table 3 Summary of completed flood mitigation works at Pohue

Community Previously completed works

Pohue No flood hazard mitigation works have been previously completed within
the Pohue community other than periodic clearing of the channel.

Initial investigations

The performance of the Pohue Stream channel was initially assessed using Manning’s
equation for open channel flow.

This hydraulic assessment of the Pohue Stream derived the following facts:

e The bank full capacity of the Pohue Stream is around 40 m®s. This flow was
assessed as the 5% AEP event.

e The Pohue Creek Road culvert had a capacity of 20 m%s. This represents a
significant restriction in the Pohue Stream channel and has resulted in sediment
accumulation upstream of the culvert.
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3.3

Design principles

To address the flood issues present in Pohue, Waikato Regional Council undertook to
develop a flood mitigation strategy for the community.

The main flood issues for Pohue included limited channel capacity, a collapsing culvert
under Pohue Creek Road with insufficient capacity and channel stability issues. The
Thames Coromandel District Council agreed to upgrade the culvert to a single lane
bridge, and Waikato Regional Council agreed to undertake channel works to increase
channel capacity and stability.

When undertaking the channel design for Pohue Stream, consideration was made of the
natural processes which occur within a stream. The channel works have been designed
for the purpose of reducing flooding; hence channel profiles have been designed to
accommodate flows in the 1% Annual Exceedance Probability (AEP) events for existing
climatic conditions.

While the less frequent and more significant events are important to consider for flood
management purposes, the more frequent and less significant events, or “channel
forming flows” (all flows up to the annual flood or 50% AEP event), should also be
considered as these flows are responsible for defining the stream’s velocity profile,
carrying the majority of the sediment and for forming the natural stream channel.
Channel forming flows will also have the greatest effect on the ecology and natural
environment of the stream. When designing for channel forming flows an attempt to
mimic the natural stream processes should be made. The design of a channel should
include:

1. Retaining the natural velocity profile

This may be achieved by mimicking the natural cross section up to the annual flood
water level. Where this is not possible a similar area to depth relationship should be
retained. Also important is the gradient of the stream. This should not be altered from
the natural system as aggradation and/or degradation may be accelerated. Gradient
control structures may be necessary in some cases.

2. Retaining the native substrate

It may be necessary to excavate the bed to form a desired profile. Where the excavation
causes an alteration to the bed material makeup, the surface layer of excavated material
should be stockpiled and replaced to retain as much of the native substrate as possible.

3. Retaining natural features

Where natural features such as pools and overhangs exist, and these features are to be
removed as a result of the works, consideration should be given to artificially reinstating
these features.

Whilst the channel works have been designed for the purpose of reducing flooding; the
design has also been developed to mimic the existing stream features, as outlined
above, as much as possible.

Streams are complex systems that are constantly in a state of flux, hence while it is
important to undertake the design so as to retain as many of the natural features as
possible, it is likely that the natural stream processes will form the long term
characteristics of the stream.

For small communities costs are always an important factor to be considered when
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3.4

developing a flood mitigation strategy. The Pohue community is not large; hence the
rating base cannot fund significant works. Based on feedback from the community, a
maximum sum of money was agreed upon that could be financed by the community, it
was then up to the Waikato Regional Council to assess what could be achieved within
this budgetary constraint.

Hydrological assessment

To evaluate and design the channel capacity for the Pohue Stream it was necessary to
undertake hydrological analysis to determine the likely flows in various events. A similar
method of hydrological assessment was employed at Pohue Stream catchment as at
other catchments along the Thames Coast. This used the Rational Method in
conjunction with site specific rainfall data produced by the High Intensity Rainfall Design
System (HIRDS) Version 2.0 (this was the most current version of HIRDS at the time of
the design).

This rainfall-runoff methodology was validated by:

o Comparing the results with the rainfall intensities and peak flood flows observed
during the significant event in October 2002 (the ‘Weather Bomb’).

e Comparing the results with the flood frequency analysis for the adjacent
Kauaeranga River catchment which is a gauged river (Council’s Smiths Recorder
is located on the Kauaeranga River).

Using the Rational Method and using the physical characteristics as described above, a
hydrological assessment was undertaken. A summary of the hydrological assessment
completed for the Pohue Stream catchment is presented in the following figure.

Pohue Extremne Events Fohue Stream
=Lag. (Pohue Stream)

100 g : ey : . g : T Debri=flove triggered by high intensity rain.
o0 Liehy return period of 1 in 500 ywears and ower.
3 Senvere Damage Likdy

Flaw[mds)
a

1 10 100 000 0000
Return Period [Years)

Figure 6 Pohue Stream flood frequency graph

This hydrological data was then used to inform the hydraulic assessment of the Pohue
Stream.
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3.5

Model development

A MIKE-11 one dimensional model was developed to represent the Pohue Stream using
existing channel cross section information and the hydrological information discussed
above.

The model inputs included:

e Cross section survey data was used to define the channel dimensions. The
survey was undertaken by FW Millingtons Ltd in September 2004 (refer WRC
DM# 2962965 for details). Cross sections were surveyed at nominal 50m
intervals. These cross sections were input into the MIKE-11 model to define the
channel capacity.

e Upstream flow hydrograph - representing the 1% AEP flow (existing) of 66m®/s
for the Pohue Stream.

e Downstream water level - a constant water level equating to the Mean High
Water Spring in the Firth of Thames at chainage 259.63m in Pohue of RL19.0m.

e A Manning’s n value of 0.06 was applied to the channel design.
The MIKE-11 hydraulic model is located on the WRC system in the following folder:
G:\RCS\Technical Services\Projects\Coromandel Zone\Pohue\Hydraulics\MIKE11\6.
Proposed Design_Dec 07 (a readme file is located in this folder providing an explanation

about the model files).

This hydraulic model was then used to develop a design for the channel works and
associated design components.
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4.2

4.3

Flood mitigation scheme

Overall objectives

The overall objectives for the flood protection scheme at Pohue included:

¢ Improvement of the performance of the Pohue Stream channel and floodway
over the section that is within the Pohue urban area.

e Relieving the restriction created by the Pohue Creek Road culvert.

The key limitation to undertaking engineering works in the lower Pohue Stream was the
limited number of properties that would directly benefit from any works.

The following sections outline the components of the flood protection works, including
the upgrade of the Pohue Creek Road culvert, channel improvements and catchment
management works.

Pohue Creek Road culvert upgrade

The Pohue Creek Road culvert was identified as a significant restriction to flow and bed
load movement. TCDC commissioned the upgrade of this culvert and a replacement
bridge has been constructed.

The new bridge is designed to have sufficient capacity to pass the 1% AEP flood flows
(67m?/s). Based on TCDC design drawings dated December 06 (refer Appendix 3 for
details), the new bridge has been designed as follows:
e existing culverts excavated to bed level and riprap as directed
12.0m nominal span bridge
proposed bed level RL5.75m (existing bed level RL7.16m)
road design level RL8.86m
bridge soffit approximately RL8.35m
cross sectional area beneath bridge approximately 25m?
300mm reno mattress stream bed protection
1m x 1m gabion basket bank protection
batters shaped to suit (1:1.5 nominal slope)

The bridge design complies with Waikato Regional Council’s design assessment.

Channel improvements

From initial assessments of the Pohue Stream channel, it was apparent that the capacity
of the channel was inadequate for greater than the 5% AEP event. Using the MIKE-11
hydraulic model discussed above, a hydraulic assessment was undertaken to design
channel works, which along with the new bridge, would provide protection to the Pohue
community for up to the 1% AEP event.

Channel excavation works were proposed upstream of the new bridge. The existing
channel had sufficient capacity at Cross Section 5; hence only minor works were
required at this location to tie the bridge structure into the stream channel. Figure 7
below illustrates the location of works.
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Figure 7 Location of works
The design of the channel excavation works was developed to:

¢ Increase the capacity of the channel so that it can pass the 1%AEP event (67
m?/s) without spilling out of channel.

e Achieve a similar gradient to the existing channel (0.035m/m).
e Maintain a bed width of 4.0m and a bank slope of 1.25:1 to 1:1.

¢ Minimise the amount of excavation required to reduce the potential effects on the
stream and surrounds and the associated costs.

To improve the existing performance of the Pohue Stream channel the following works
were recommended:

1. Channel enlargement from cross sections 1 to 4 inclusive (180m length).

2. Riprap protection (upper reach) one side only from cross section 1 to a point
approximately 20m upstream of cross section 3 (100m length).
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3. Riprap protection (lower reach) both sides of the channel from a point 20m
upstream of cross section 3 to cross section 4 (80m length).

The works are summarised in Figure 8 below. Further design details are provided in
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Appendix 1. Also refer to WRC DM#1073191 for design calculations.
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Figure 8 Proposed engineering works at Pohue Stream

A summary of the key dimensions of the existing and proposed channel profile is

provided below.

Table 4  Existing and proposed channel profiles
Existing Proposed
Bed width | Top width Depth Bed width | Top width Depth
(m) (m) (m) (m) (m) (m)
XS1 3.34 7.11 1.12 4 8.78 1.87
XS2 2.89 5.81 1.06 4 7.39 1.81
XS3 3.63 6.06 1.67 4 9.41 254
XS4 3.22 8.67 2.03 4 11.07 2.59
XS5 3.48 12.21 4.25 3.48 12.21 4.25
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4.4

4.5

Design cross sections were developed and then the design was checked using the
MIKE-11 hydraulic model, to ensure the channel could pass the 1% AEP event (67 m%/s).

A minimum freeboard of 300mm has been achieved at all cross sections except in the
upper portion of the study area — in the vicinity of Cross Section 2. At this location it was
proposed that the left bank would be re-shaped to form a small bund approximately
120m long (from Ch. 5 to Ch. 125) with a maximum height of 570mm, refer to the long
section provided in Appendix 1 for details.

A gradient control structure was required at Cross Section 4 (Ch. 178m).

A low flow channel should be created in the base of the channel that meanders across
the width depending on the alignment of the stream.

Channel stability

Excavation of the channel can lead to increased potential for bank instability. It would be
preferable to have a bank slope of at least 1.5:1, however after site inspection it was
apparent that there is insufficient space for this bank slope taking into account the
proximity of residential dwellings to the stream. The bank slope has been increased to
1:1 for XS1 — XS3 (and steeper for XS2) and is 1.25:1 for XS4, hence bank armouring
will be required to minimise bank instability, particularly on the outward side of bends.
Bank armouring will involve the use of debris deposited along the stream bed and
imported rock and the placement of this material along the stream banks at identified
locations.

Completed works

The indicative cost estimate for the full engineering works on the Pohue Stream was
$179,500 (a cost breakdown is provided in Appendix 2).

Consultation was undertaken with the Pohue community and the community decided that
it could only afford to pay for $50,000 worth of works. Council advised that the benefit of
doing partial works would be limited, however the community wanted to progress on this
basis.

Council assessed what works could be undertaken within this budgetary constraint and
works were undertaken as a part of the Peninsula Project during the summer 07/08. The
works focussed on the length of stream from the new bridge upward as far as the budget
would extend. Summer 2011/12, some gabion baskets were placed on the left bank of
the stream in the vicinity of Cross section 2 to help provide bank stability. The works
extended along approximate lengths illustrated in Figure 9 below.
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Figure 9 Completed engineering works at Pohue Stream

Catchment management works

Catchment management works have been undertaken within the Pohue Stream
catchment covering the following areas:

e Protection of existing indigenous vegetation from livestock through retiring and
fencing land.

e A continued goat and possum control programme.

e Removal of channel obstructions and accumulated sediment in the Pohue
Stream and the tributaries to both (where appropriate access is available).

e Re-vegetation of areas prone to erosion (landslide material and riparian margins).
These works help to improve the health of the catchment and reduce the potential for

erosion occurring in the upper catchment which can lead to increased debris flow in the
stream.

Future works

To achieve the long term community outcomes of safe and healthy living environment,
the flood mitigation strategy for the Pohue community includes the following:

1. The replacement of the culvert by a bridge, with a waterway capacity to
accommodate the 1% AEP flow. This work has been completed.

2. Channel upgrade works to accommodate the 1% AEP flow; this work has been
partially completed.

3. Stream bank stabilisation and erosion protection works to be undertaken in stages,
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the first of which was undertaken in conjunction with the channel upgrade works, and
was designed to address the protection of critical sections of the stream channel (in
the vicinity of the new bridge and at the stream bends). The second stage of bank
stabilisation and erosion protection works are to be undertaken over a longer term
and on an as-required basis, using a consistent design approach.

At this stage no further capital works are proposed for Pohue Stream. If at some point in
the future the community decides it requires additional protection, and is able to fund the
works, then council would look to extend the works further upstream.
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Agreed levels of service

The Coromandel Zone Management Plan (River and Catchment Services et al, 2011)
outlines the agreed levels of service for the Coromandel. The agreed levels of service
provided for the Coromandel zone were initially developed when the Peninsula Project
was established in 2004. The current service levels were confirmed through an
extensive consultation process initially undertaken in 2003/04, and subsequently
updated by the LTP processes in 2006 and 2009.

In the Coromandel Zone Management Plan the Thames coast, including the Pohue
catchment, is identified as a high priority area for flood protection schemes and for upper
catchment protection through animal pest control (feral goats and possums). Additional
works could focus on hill side erosion and stabilising erosion prone pastoral lands. The
Thames Coast has a direct relationship to the Firth of Thames.

The flood protection scheme at Pohue is identified as needing to be maintained and
managed to ensure the level of service for flood protection assets is maintained. The
level of service provided by the Pohue scheme is detailed in Section 4 and in Appendix
1.

Routine river management is identified for high priority catchments to reduce the risks of
localised flooding through removal of willow congestion and blockages and to provide
long term environmental benefits through improved water quality, keeping stock out of
stream and fencing and planting of stream banks to reduce stream bank erosion.
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Operation and maintenance

The main channel of the Pohue Stream is monitored and periodically maintained by the
Waikato Regional Council to remove accumulated sediment and debris (refer to Figure
10 for extent of maintenance). This work maintains the capacity of the Pohue Stream
and reduces the risk to adjacent land that would otherwise be inundated more frequently,
and also helps to maintain the performance of the flood protection scheme.

Figure 10 Extent of channel maintenance

The annual maintenance programme includes the removal of accumulating gravel and
sediment in Pohue Stream, based on current cross sectional areas. These works are
carried after annual inspection and monitoring of changes in the streams. The specific
activities associated with this annual work programme include:

e The stream is walked over at least once a year to undertake a condition survey.

¢ Removal of accumulated gravel, sand and debris from a 560 m section of the
Pohue Stream (refer to diagram for proposed extent).

e Some erosion has been repaired immediately downstream of the Pohue Creek
Road Bridge.

e Pest plant spraying is the primary activity between the SH25 Bridge and the
Pohue Creek Road Bridge, due to limited access.

e Above the SH25 Bridge, erosion repair work has been undertaken along the first
300m of the stream channel (several times in the past six years).

o Removal of accumulated gravel, sand, silt and debris from under the SH25
Bridge across the Pohue Stream.

¢ Removal of accumulated sand, silt and debris from the Pohue Stream between
the SH25 Bridge and Firth of Thames (i.e. 40 m length of channel).

e Disposal of excavated gravel, sand and silt on the local foreshore below the high
tide level.
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e After rain events, access is gained to the section of stream upstream of the
Pohue Creek Road Bridge to clear the channel and restack rocks along the bank.

The channel protection works are inspected annually for:

e Any movement of rock rip rap or associated channel erosion and scour and
potential undermining channel protection works.

e Any necessary repair work is undertaken as required.

Residual flood risk

‘Residual flood risk’ is a term used to describe a river flood risk that exists due to the
potential for ‘greater than design’ flood events to occur. The concept of residual flood
risk is relatively new, but provides a more complete assessment of risk when compared
with traditional approaches that rarely look beyond ‘design conditions’.

The residual flood risks that affect the Pohue community are described as follows:

e The river flood model used to design the flood protection scheme is based on a
‘design flood event’. There is however the potential for larger flood events to
occur, resulting in wider, higher and faster flood waters.

e Due to the financial limitations on what works could be completed at Pohue, the
works were only partially completed.

o The river flood model used to design the flood protection scheme is based on
detailed ground level information, but excludes obstructions such as buildings
and walls. These obstructions may result in wider, higher and faster flood waters.

e The river flood model used to design the flood protection scheme incorporates
the impacts of sediment and debris. However, there may be instances where
sediment and debris causes localised changes to the flood extent, depth and
speed. This includes debris flow events that will produce significantly different
flooding characteristics.

e This river flood model used to design the flood protection scheme is only relevant
to flooding caused by the Pohue Stream. However, there is also the potential for
flooding to occur in other waterways and due to the overwhelming (or lack) of
local land drainage infrastructure.

e The river flood model is based on the existing condition of the Pohue Stream
catchment. Any significant change to this condition will affect the river flood
hazard that affects the Pohue community. For example, land use changes,
deforestation and the intensification of development. Where significant changes
do occur, this river flood model and associated flood protection scheme should
be reviewed.
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Planning controls

The proposed engineering works if completed in entirety, combined with river and
catchment management activities, would protect most residential properties in Pohue
against a 1%AEP event. Due to the incomplete nature of the works at Pohue, the
community is generally still at risk from the 5% AEP event. There remains residual flood
risk to the community as outlined in Section 7 above.

Based on the flood hazard status of land in the community, TCDC has various planning
controls in place via the Thames Coromandel District Plan, that restrict what land use
activities can be undertaken. The planning controls include measures such as:

¢ No development or re-development allowed in the floodway, and in residual high
risk areas.

e Minimum floor level restrictions and construction requirements (e.g. flood
proofing) for areas not protected by the works.

e For other protected areas within the present flood hazard areas, limited floor level
restrictions would have to apply.

Refer to the Thames Coromandel District Plan and TCDC staff for details.
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Scheme review

The Coromandel Zone Management Plan outlines agreed levels of service for the flood
protection schemes on the Coromandel, including commentary on scheme reviews. It is
stated that river and flood protection schemes will provide the standard of flood
protection agreed with the community, and that this will be achieved by:

¢ Maintaining stopbanks to the design heights, achieving performance grade 3 or
better.

e Responding to flood events by alerting communities prior to events, continuously
monitoring river systems, undertaking emergency remedial works and reviewing
system performance and maintenance requirements following flood events.

e Undertaking ongoing visual inspections of flood protection structures, reporting
formally on an annual basis and following up on maintenance and repair
requirements following flood events.

e Reporting annually to the subcommittee and Catchment Services Committee on
flood protection performance measures.

¢ Undertaking flood protection works within consent conditions.

e Making the likelihood and consequences of greater-than-design flood events clear to
communities and providing advice for communities on managing these risks
(residual flood risks).

¢ Conducting all flood protection work in accordance with Council health and safety
policies.

The following procedures will measure whether performance targets are achieved:
e Annual performance and condition inspections.

e Yearly performance measures reports to subcommittee and Catchment Services
Committee.

e Assessing ongoing changes to catchments, and undertaking design flood level
reviews once every 5 years as required.

e Annual health & safety audits.

The river flood model and hence the design of the flood mitigation scheme is based on
the existing condition of the Pohue Stream catchment. Any significant change to this
condition, for example land use intensification or deforestation, will affect the
assumptions of the river flood model and hence compromise the basis of the scheme
design. Where significant changes do occur, the river flood model and associated flood
mitigation scheme should be reviewed.

Due to funding constraints the full flood mitigation scheme was not constructed. If
feedback from the community indicates that the community wants to increase their level
of protection and are able to fund the works, then the scheme would be reviewed and
completed if practicable.
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Appendix 1 Design information
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Existing vs Excavated - Cross Section 1 (Ch. 0)
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Existing vs Excavated - Cross Section 2 (Ch. 71.6m)
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Existing vs Excavated - Cross Section 4 (Ch. 178.0m)
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Existing vs Excavated - Cross Section 5
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Appendix 2 Cost estimate

The following are preliminary cost estimates.
Parameters used:

o Channel enlargement from cross section 1 to 4 inclusive.

) Riprap protection on one_ side only from cross section 1 to a point
approximately 20 m u/s of cross section 3. (100 metres long).

o Riprap protection on both sides of the channel from the point 20 m u/s of
cross section 3 to cross section 4. (80 metres long).

1 Riprap protection upper reach
Bank height av 1.5 m — length 100 metres
Volume =3m®mx 100 m
=300 m*solid
= say 400 m? truck
= 600 tonne riprap

Supply and cart rock 600 tonne @ $45 27,000
Place rock 2 days digger 2,000
$29,000
2 Riprap protection lower reach
Bank height av 2.0 m — length 80 metres
Volume =10 m*m x 80
=800 m® solid

= 1000 m® truck
= 1500 tonne riprap

Supply and cart rock 1500 tonne @ $45 67,500
Place rock 5 days digger 5,000
$72,500
3 Channel Enlargement
Amon’s volume for channel enlargement = 1900m®
Add total volume of riprap displacement 1100m?
3000m?®
Allow 3 days digger, dozer and 3 trucks
Excavation cost 3 x $5000 $15000
4 Summary of costs
Supply and cart 2100 tonne riprap @ $45 94,500
Place rock 7,000
Enlarge channel and excavator for riprap 15,000
Filter cloth 5,000
Construct small clay bund 2,000
Subtotal 123,500
Consent 20,000
Design/supervision 19,000
Archaeology 5,000
Contingency 12,000
179,500
Say 180,000

Note No allowance for protection downstream of the road crossing.
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Appendix 3 Bridge design details

TILAMLES
COROMANDEL

ST

THAMES COROMANDEL DISTRICT COUNCIL
POHUE STREAM BRIDGE

Drawing No: 2 [242 1214 6204
Project No: 230255.8E
Date: December 2006

Doc # 2870441/v3
Page 31



300 mm
|

§——l

%
G BN

o 10mm
e O T Y 5 O |

21/12/206 1209

OPUS INTERNATIONAL CONSULTANTS LTD PRORR o 2388 eE
Hamiton Cffice
Opis House, Prinoes Street ST o0
Private Bag 3057, Hamilton
MNew Zealand
WA ODLS CO.NT Tel: +64 (0]7 838 6344 Fax+54 (0)7838 9324
Hamitnfdoous o.nz
DRAV/NG ISSUE REGISTER DATE OF ISSUE !
(PROZCT TILE aay [21] | | |
THAMES COROMANDEL DISTRICT COUNCIL MONTH 12 | |
POHUE STREAM BRIDGE YEAR 08
CHKD DN .
DRAVNG Mo SzE DRAWING TITLE REVISION
LRI At index 1 e l '
24N EAN A1|General Arrangemert RU
UNUNATN42 A1|Setting Out and Pie Details | Ro |
YT A1|Acuimert: Dimensiors and Reinforcemant "ﬂ ]
24243218/72044 A1| Abument. Typical Section and Shear Key Details R !
2AUNATNS A1 Beams: Castin Details and Unit Data Lid
weonnawe | A1|Bzams: PrecastPretensioned OHC Unit Details & |
2HUNTRAN A1'Beams: Comestion and Lirkage Details B I
;nzanaes | M [Guardall Layout and Detais " l
aanae  |A1|Guardrail Handrail Fiing and Assembly Details [R |
UZA2IGTENTO A1 | Gabion Bank Protection: Elevations [P | | |
Y l T
1
| |
I l | |
DISTRBUTON No. OF COPES ISSUED
Chent THAMES COROMANDEL DISTRICT COUNCIL 1
\Archriect
Contractor. 3 J
M& €. 1
Qs |
: |
J i
| | ’ !
|
P |
=D Drawing(s) on Disk ol | i § ‘
= : [+4 =
§ E Drawing(s) Emailed = ; o
w F Drawing(s) Faxed LE = 2
pr A Sl =2
2| 4 Drawingls) By Hand s =l
Qo m
i CHECKED MIE £ { mé  THAMES COROMANDEL DISTRICT COUNCIL
...... o (e v v Hamitton Office POHUE STREAM BRIDGE
e | GBentey T8race NS | . ‘q - W\ | ek
o ] NI | o LB A M ES i Privote Bag 3057 Index
—— o —— * COROMANDEL ormiton, New Zevions
A {h&;}o Dec0B SAELIWIC LS MINSTTY jlae 9807 8% sded ST Building Consent | 230255_8E
Tnis crawing ond it caents cre the property of Gus SCAE RO DATE {raaniee peviven —— [coor  [serr [mevsow
g g S Mgl i As Shown [A1) l 21/12/06 © 1230 2/242/214 16204 0 | RO
(RAPMIC STALES

\

912300000 30255..8! _sohe creek\ccod\T~cmatruction\current\2_242.214_7204_0% - 10.dng - ORD  ORGNA SHEET SUE A1 [B40x59¢,

Page 32

Doc # 2870441/v3



)
|

10mm

(YO T

3810-12 Highway Guordrail " i

Posts ot 1905 crs
[Stee! posts with Hondrail on Bridge)

12700 Overs!l

21/12/2006 1239

!
! o _Nom width overall W-Section hi
%; 12.0m Nemincl span 5! _I W;f:u‘?ﬂonhéghh:%rdl 5/10.0m x ASBaocéeep /_ quardrall owma
! = 5 qu Hoﬂo '
H [5-12.2x458mm Hollow Core Beams] H % aleel et 00-bAdE — w Core Becms / on steel posts on bridge
2 Z . 3000 Single Lane '
| o= e -t - . }
T / ; ' e s g pazs ol Rood Desg-: m""‘
L T i i Lovd 8.86m .
PIS i | | ! [ S
—— | S oad Design Level 8.86m I — eelel® OUO OUC \\
! B Imxim Gebion Boskets -—, 1
Existing Bed Level Nominal 7.16m ) 1 N
5 AV Settiement Siab ¢ Avutment & |Réoducy \
Imxim Gadion Boskets . :
g 4 S / # g Proposed Bed Level 5.75 \
! Proposed Bed Level 5.75 . 2 = Y d ,7om
‘5 ! . opo: tmxim Gobion Boskets p: £ - .
& ] = 1
§ “—300mm Reno Mattress l E | 18 18
~ i 8900 i = e I
&: . 11400 g :
= I J =3
= Al 11 3
LONGITUDINAL SECTION: Road Centreline L [ J
N - (1:50 @ A1) e
TYPICAL CROSS SECTION
(150 @A1)
7
7 o A
Shape batters o 7 ¢ g 9 /
to suit [1:1.8  ~ A 75N
nominal slope] AR d’.
\  Gabion bosket / o Pohue Creek Rocd
\ bank protectm —
" [Refer Sheett1 ,/
)for Elcvohons/
\ // ,
s ) A i s Existing !
—
’ ~— > Access (l
—~—— ,/ N s 7 2
S S \
v Dote & » ¥
Z Looging y %
Panel —— 6w i :
= Firth of Thomes
| <= T0 SH 25
— 4 L 1
I 1 1] 1]
S 2 /
. —"*“‘—""‘“"-:fs—"w—l'—_ ¥ ]
PP
o e
{7 Hendrail on,
Bridge —/
Shope batters P
to sut [1:1.5 / s : /
. nominal sfope] /i ! :
) PLAN T © Remove existing culverts LOCATION PLAN
~. /( e excovate to bec level cnd TS)
1100 @ riprop os directed
? D / \
ar CHEHED o s ME THAMES CORCMANDEL DISTRICT COUNCIL
e — = Homilten Office POHUE STREAM BRIDGE
2RSS B DRARY G Boritdey 1.8e0ce 3 Nov08 ‘ A TR
: m— THAMES i General Arrangement
e i NNED 1 5 COROMANDEL * Homaon, hiew Zesond
e o \ Dec0b RO EETED [ ‘:., ,‘ﬁ; 7;%1;;;‘ SHns Build'lng Consent me o 230255_8E
mmwm lents o the groparty of Cpes — ‘ . SeuE PLOT ONE FEATURE DENTEER woe [ Jenn
AVENTMENT T APD| GUE | pmpkpment o rxeq‘: .L:m::do/ Plog b oo As Shown [A1] | 21/12/06 & 12:30 2/242/214 6204 1 | RO
GRAPHIC SCHES A\ 3220000\ J0255_81 _chue creex\ocod\T-comstracton\curmert\2_242 254, T2 _01-104ng - M0 ORGNAL SHELT SZE A1 [8a0x554]
3 .)

Doc # 2870441/v3 Page 33



’;ﬂm

%0
|

10mm

TR 07 Y

]

23/42/2006 1101

L 500mme

| 010 spial RL A [See Teble] .. 500mm D&
i 010 SPIRAL i
m il [ P ] ! |
o) —— B ! ! . 31ouce7 i
v e | = e © HPILE ‘
—~— H gfg
i (B8 —t— g3 .
? —— __ - § .—E £
~ 1 - &g
i~ —] ’_—’"‘_'— o
g el | R =
i I = 2
.r/ oP INERT LVEL  —=t ||
W . |
1 c{) l | /| SECT: A-A
Le] an | ¢ ‘ e
d |
g / i
b E
‘ El Sheor cleats (stiffeners)
4 ! SLOPL;C£97 g 20mm pate (cut lto size)
@ ABUTMENT B | A 10mm FWAR,IEF
SR 12200 | - !
1 § ' |
PIN 2 [Origin] & :
$ |
BRIDGE SETOUT RL 10.0m 3 '
(1:50 @ A1) =
=)
5 SECT: B-B
ol e
a
B 150x20_fL x300mm LG
g web stiffencts, {oodh foce web)
i 10mm FWAR, EF
£ S
3
CONTROL POINTS PILE SETOUT Z
Mark Easting | Northing | Elevation Mark Easting | Morthing RL A RLB 2
g1 289980.73|699967.89| 8.27 Al 289991.81{700001.96¢ 8.150 -6.85
A2 299989.89 (63699848 8.1%0 -6.85
PIN 2 |300000.43|699398.47| 10 SECT:C-C
5 4 300043.61} 7000175 1128 82 200002.08|699998.44] B.150 -6.85
IS5 |300064.97|700041.16] 10.98 NOTES
S 6 }300097.05|700038.37| 13.08 1. Materiols & Workmanship sholl be in accordance with
157 |300122.61) 7000349 | 14.16 specification T-CES 404,
IS8 |300146,54| 7000459 | 14.79 2. Pile steel to be Gr.350 to ASINZS 3679. Shear cleots,
155 1300157.161700065.3| 16,04 m stitfeners etc Gr.430 to BS 4360 or Gr.250 to AS 3678,
cc
IS 10 | 300168.4 |700083.34| 15.42 — 3. Piles to be 15m nom length. Where longer piles are
A required to ocrieve bearing capacity, odditionol lengths shall
IS 11 1300189.77|700081.59 16.37 g be spice welded together. Ple splice welds fo bs avoiced in
IS 12 |300228.33|700072.08] 18.22 10V S the 2.5m below cop sofft level.
ASSUMED PIN 2] . ; jeve Ulti ; in):
283?301}1&% N?SLAEXEF% :a; v Lo;gcw 2] DRIVING POINT ’ e Anws [See Tabie) 4. FPies to achieve Ultimate Bearing Load (min): 1400kN.
150x20_FL x300mm LG §. Pde posttioning is to be within 50mm of true top position.
wet stiffeners deviction {rom vertical shcll te no more than 1:50 distonce
(each face web) from pile tip to be marked ©2000mm intervals aieng its
fength.
6. Walds: sholl be in rd ith T-CES 301
STEEL BEARING PILE: ELEVATION i1 aceordance v
SCALE 1:10 @A1 7. Once driven, ples sholl be cut to correct length
B | oo 3 z Y e THAMES COROMANDEL DISTRCT COUNCIL
osov | oM Somwy | fedt | Hemilton Office POHUE STREAM BRIDGE
"V oemy Gheley | Vgroor v ‘ ' i > - 7
- i THAMES. : it 2oy 3087 Setting Out ond Pile Details
- s Y COROMANDEL i o, terw Zeolond
: iz A o | DecO$ ST I TN T, ekt ichen — o T3 -
| ; i ol s ng Consent | 230255_8E
1 I T Growng ond B3 Gen '\l;‘\;;mepmpeﬂ,::‘wﬁ’;:‘ - fo 306 AR S SCAE I.q.orw.r AR DOTVER jcox ST |eevsou|
NN TAPD| ONE | smieyronet or reprociesin, ¥ pre g By o ! As Shown [A1] | 21/12/06 € 12:30| 2/242/214 |6204| 2 | RO
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|-Gl :E = Extend backwall rebor into wingwal
' Refer Sht:04 : \ T
il — 2% -9% ——>
| ‘ AN T A TaVaXiTa <
: 7\ i j‘ 7\ 1/ )1/\\11, ] |
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|
- 1 119-D15 UBARS-250 | 4 HU25 =] N — —_—
1 74D15VL~200EF i == = = | 7-D16VL2005F ] e
- ! -D16_Tieg=25 —r ] p
< } e —i 23 _DJGIQLZ.‘-".O_Q_ -:“ . 2 —.
' - l "'“-—.-1: 4 HD25 1 “'-":'ji — | 1 1
- . T hd 1
| | ' |
7 L— 2-HD25 EF [ b
% Anchorage !| | ‘ T Sg_ﬂmgc ‘S
-
% ]| 310UCO7 310UCI7 it
o | \
|| i
| | |
oo 2000 il 2020 |
by | 1
ABUTMENT B : ELEVATION
(120 @ A1)
ABUTMENT A_SIMILAR [HANDED]
} 4200 i
i Setiement Slab
'
— {
g
Iy
£
(=)
[
%
20-D20-200 \
\
14-D16 Lbars—300 \ -
—1
N
J P

1500 DT MR TR ... =
ABUTMENT B : PLAN
(1:20 @ A1}
e | oeoan o ? S TME  THAMES COROMANDEL DISTRICT COUNCIL
[ ONair S Devoy [ Homitton Office POHUE STREAM BRIDGE
R GBentley | LBroce Nov05 ‘ = . . : §
3 e\l THAMES PRpa Abutment: Dimensions and Reinforcement Details
— s OM COROMANDEL R L e
N : [ ; Decdb IS :: ‘_‘;’,%":ﬁ;‘ SIS Bui‘xd?rq Consznt ne 2”255_&E
o i T wowvg ond Jie YoioNd cre e pvoperty of Opor ' SoAE I"ror e FEATRE DENTFER lw'ac"' loar ‘ww
T TR0 G| emotoment o oot 40 or o ot & foriiom. #s Shown [A1] | 21/12/06 & 1230} 2/242/214 16204 3 | RO
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# Shecr key reinforcement crranged to clow for ¢
clear opaning of 200mm obout duct for jack
occess during fronsverse stressing operction.
main abutment reinforcement arronged fo suit,
DIE-UBARS (BACKWALL)
12.2m DHC UNT 250 850 F® © '
S °
6020 ["~516 tbor-300 e‘\"w ‘
o D16 Ubars-2 \ \
5 Beo ! 2000 Settlement Slab Ay — -
Connection Details] \ 2 B = 020-200 Tongit \
. TN 020~200 tronsv ‘
| \ I = D16-300 [Wrap in |TOP=665M mesh/40mm cover ! &; |
[ ] ! o / ‘Denso tope’ 150mm | : 2
- SEATING/JOINT DETAL : [ eoch side of joint ! | Eé
¢ ! ! I
\ { w
D12 Ties 250 ) 4 S
i il | DI = |
= (1 N |
4-HD25- (O ST e : : ! - : = 3 ___L l
F ' = ' T == al L~ Pairs DIO Usars
y HI S - = w DPC, polythens sheeting
~ 5 i3 1T g = for. opproved: equivalat) = MAIN ABUTMENT REINFORCING NOT SHOWN FOR CLARITY
| y O e
. i ~=—T1]| I g2 PLAN: ABUTMENT SHEAR KEY
. e :_,_1—-—‘! . 3 SCALE 1:10 @A1
e o
.g \® 0 .. o/ 4-HD2S
o i
g~ 88 s ar =) W WES
{ K | bt 1. Yhe minimum 28 days compresswe strength of concrete shall be :
i b 0 1 | Abutments 30MPa
_.,.__L..I ! Double Core Units 40MPe
' l 800 H infill Concrete 40MPo 025 x600mm g, welded to D25 Lbars (ful
pe— ‘l - Site Concrete 10MPe strength welds)
‘; —— Settlement Siob 30MPa
= Hoite 2. Reinforcing steel to be Grode 500 deformed bors to AS/NZS4671, supplied, Place ofter
I nondled ond ploced in accordance with NZS 3109, ;:':::‘;e | -
iha — -.___agn
i = 3. Bends, hooks, splices and concrete covers lo reinforcement shall comply =~ ~ f {' ] §!
i) . . O I in. e ¢ |
ABUTMENTS A & B - TYPICAL SECTION 0 NI, s O Ny AL g R | - =
SCALE 1:10 @A 4, Concrete finishes shall comply with NZS 3114, 28 & s | | ¢
| Surfoces hidden - Type F2 8- = 1 S
8 Surfcces wholly or partially exposed — Type 5 oo | o | | s
g & B e | ~H =
5. Exposed corners to have 25x25 chamiers or fillets, =2 | B
\ 6. Construction joints to be Type'B' to NZS 3109. l.
i ; s ’ 2-pre D16 |{bars =!
7. Form work consiruction ond erection to be in accerdonce with T-CES101, f T B
i '
. | g ,
Jl
L oo imes
MAIN ABUTMENT REINFORCING NOT SHOWN FOR CLARITY
ELEVATION: SHEAR KEY DETAIL
& | oExm | o . . fmE  THAMES COROMANDEL DISTRICT COUNCIL
— e Hamiiton Office POHUE STREAM BRIDGE
S 1 Gheley | TBroce NovDS s e e s T s :
- o p C THAMES , ) Abutment: Typical Section and Shear Key Details
13 i wr h Frocte By 3057
g — " PORGVED \ COROMANDEL Yomitoe, New Zectond
;_; e %& J'~. DecOb e N N il ;:K »'egl;’aﬁ'y;:g‘ STATUS Building Consent AL 230255_8E
£ i 2 7 arowrg ong %4 AXcpnis are e property o o | G ¥ : SouE T Taoro FEATRE 0O o0 Im [rosan
S AT JPD| DT | erpiopl o rato\ B 46 o i g & engam ss Shown [AT] | 21/12/06 & 1230 | 2/242/214 6204 4 | RO
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, 40mm O.0. Tube fixed
/ to void former with tope
1. PRESTRESSING FORCE AT INITIAL TENSIONING 5. CONCRETE COVER 8. TOLERANCES 20mm dic. Bor o ony opproved method
Totd Longitudinal Force Per Unit (kN) OUTER BEAM =2355kN, INNER BEAMS =2552kN Cover to all prestressing ponents =40mm 51 Dimensions at time of erection: Actual overcli lenglh and squareness. (removable) | /
125mm Super 7 wire strond siressed 1o 73% of minimum Cover to reinforcement =30mm (or ¢s shown) The unit end surfaces shall lie within the 'tolerance boxes' !
bregking lood (184K trand). in rdonce with AS 1311 Cover to adjocent void formers =20mm minimum shown in Diagram A ]
2. CONCRETE STRENGTH 6. HANDLING L Specified Overcll Length N 3 = Void former
Minimum compressive strength @ tronsfer =30MPo. I Specified Cverall Length | ot T
Specied comaressive strength €28 days =4O0MPo e o A - -.’_\\ 22mm dia. Hoke
3. SURFACE FINISH s 5 S R WA !
T mmmmm———— e e e e o o i . e o > Tolero !_/ 40mm 0.0. Tube fixed 1
6) Top Surfoce: Broom Finish as specified to T-CES:201 /ﬂ_ = - - ——§\\§— ¥‘=/. nee Boxes \ e to void former with tecpe /7 |
b) Sde and Underside Surface =Smeoth Finish N ——— S | % | DIAGRAMA 15 or any approved method —
¢c) Shear Key =Chequer Plote Finish La Lo 7"4 T ]
4. VOID FORMERS L DMAGRAMA o) Overall length =+15mm N A
o7l =\ ] 3 Extremes of vertical lifting points or ground support shown hatched. b) Fione surfoce, deviction from 1.5m stroight edge =6mm
Surfaces &! voids ore to be rendered impermecble to woter penetration for Keep unit os horizontal as possiole when handling or storing. ¢) Cross sectional dimensions {(overall) =+6mm-Omm HOLE DETAILS
ot least days, either by surfoce trestment or use of hollow fightweight i in level of t ricce bet odiocent units | =12m
sofid void fomers of suitable motericl. 7.  UNIT DETAILS 3 melf:::: :mw s ;wxc;:m;e::mm units in ploce =12mm
Proposed mathofl shall be to the Enqneers cc_nmt. . Unit Depth =458mm f)  Smellest web thickness =+6mm
Tolerance on void fomers Bmm Moximum weight of woid formers =6kg/m Unit Overcll Length =12.2m g) Smaliest flange thickness =+6mm, —4mer
Concrete (volume per un't): h) Diaphregm thickness =£6mm
inner Units =3.28 Cu.m, Outer Units =4.17 Cum i) Hogging veriction (see specification) =+12mm
Hondiing Moss (tonnes per unit):
inner Uniis =8.5 tonnes, Quter Units =10.8tonnes 52 Location of steel and cast-in items.
a) Prestressing strands in any direction =xImm
b) Location of on item in reiation to ony other within its group =£10mm
¢) Tronsverse duct position =% 6mm
12200
a 6 Costin post fixings 1905 crs ~ 7 1020 > 3000 ? ]—T
/ |/ Single _one ’ =
/ £ Yransverse Stressing Requirements: Thvee | i ‘
7 — T - —— e = P = —— — . - ‘ Tendon Unit at ecch end ond mid spon— ! ‘L
=z $ I ‘
e e e — — — = § > — % — | |
| / et s e e e T S A Sy g Yy vy e ity S e S e e - // =
7
| e | 3-1YPE 2 L e |
" Cuter Unit Inner Units Outer Unit
TYPICAL SECTION - BEAM LAYOUT
i 1220 ST SCALE 1:25@A1
VA Vi
/e E oS- ——————————="5 Jrem————— === —————,
g/ _ L S \Semnqwtpdnt
§ R R S it e D S L I S e B EE 7 SRS S B A S FARGERS s e L e s A B S /
e o i e i s i B e e = e O i s - I S S ==
7 7 M20 (Class 4.6) golv bolt, with neck
INNER UNIT TYPE 2 turned cown to give ¢ fallwre lood @
Q0KN (£5kN) in tension.
two bolts required per bridge post.
& ABUTMENT A / W)
e e ree—eier— et A 1 / [ i S i e e e et B e e —
I e s R e e e siTron o _ b oo oo e W | a2
/ 8 =
.1__?%_ - a—n e ™ 7/ - . _ __i-_l_
f/
oA 3 FCouin posk s 190 e p BASEPLATE FIXING BOLT
12200 - 10mm1 vent holes SCALE 1:5 BA1
seal to prevent ingress of water with gpproved
OUTER UNIT TYPE 1B seolant after gahvanising
BEAM TYPES
SCALE 125QA1 CASTIN BRACKET DETAIL
& | oo | e i e TME  THAMES COROMANDEL DISTRCT COUNCIL
oesN N | Somy | Mok ’ Hamitton Office POHUE STREAM BRIDGE
o GBentiey Lroce NorD6 ! - - 5
= " - - i THAMES Beams: Castin Details and Unit Data
o - : * Frivofa fop 3057
o= COROMANDEL Homion, New Zesand
" M Ut | o | emgmem ‘ T L | ol YT i 2
f Toe m-'«.;'%s\?’;'agsﬁm w:vav‘;z;;’c:: SCRE | peor our FEATRE CENTFER leoor | RSN
AUENDMENT T25] GTE | emsimmend or roociohgn, 1 %l ov i port, o foctden ' ks Shown [A1] | 21/12/06 © 12:30 | 2/242/214 ‘6204] 5 | RO
SORES S SA2I00\ 0255 _B1_potue creek\0s0d\ T-construction\cumant\2_T42_216_ 7204 0t~ 100wy ~ SR  ORRNA. SHEET SZE A [6405584]
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¢ Beoring Unit Symmetrical about § 't Bearing REINFORCEMENT SCHEDULE (FOR ONE UNIT)
7 e 7 WA | Mo OFF | LoxEm SHPE (W15 TS
5100 | 6100 2 3 s 88 1. Wk designation of bors.
e _._;_I_OO ) ; ) ) | 1100 100t 6 nms 'L:.fr.__.7 " smath o
’ ["——— Transverse Connection [— 40mm dio. Inspection 40mm dia. Inspecticn — 13x13 chamfer 13x13 chomfer — "‘ T 01 = 18 ber mark o wi
! Recess (See Note 1) Hole: (ypical) ‘ Hole (typical)- *1 ! i i S 2 A dends wob comply Wi
. | S e § t _1'1_ g = — I/-Rm o F e
R -l e B i P e (L P (PR Y W -
L3 LIS AN g ) S— 3 | EER
170 | I\__ - 125\ /25..__1....1)5 \.73 \—20x20 chamf £ S M restoroemsnt for ORC
— i 40mm dio. Draino T Connecti omeer o 3
R0 chamer 250200 Hol (ypic) Ed [Zég.['l }Zﬁj Recess (See Note 1) L lm’ : it IR Mol B I G
€ Tronsverse Duct Transverse Duct %
£ € Tronsverse Duct (At 3 Spon) (At § spon) § Transverse Duct - R
¥ ——
" QUTER FACE - OUTER UNIT INNER UNIT 1% e
i PART ELEVATION - DIMENSIONS i
, RET- 5 E
c 8 $ B wlaie] B
o P & 40mm dic. hole ~ s |
3 ° /T on € of void .’8' 165 2 5370 STRAGHT
. 053’ § f " 40mm dic. hole — 40mm Gia. Fole & &
’ / ontofvmd— ot e || on € of void &) ylmt & g .
£ PER ) ! |
/ / } [ 1 1207 | sy | 90 ‘f | —
7 — z e ’—‘E _______ \ T
A Y/ AN ANy A
NOTES

/"__]’7_/;_1

Z ,%// G /,:// s

/) d
:]_/é‘/f L—_f—-—-

2

Recess for tronsverse connection in outer unit sholl be dimensioned o sut the

g-
1_l'.' = ";'/ ¥ e » tsype of eon:ve:hon system odopted. . .
7 | ) 2. Strands shall be released ond ofter release shal cut and ground fiush
_7/150 / 125 / / Unit / "{5/ ! 28 / / /¢/-5° wi!':nm ooncmtefcl the em the unt. A thick coeting of coal to? epoxy :hnll
/ ,‘225-1 / be appliied after grinding before the unit leaves the cosling yord.
NOTE:  1-GROUP = 1-1002 25 120/ 120 3. Inspection Holes shall extend to the void formers only ond shall be mortared
:::& fofter final :\sp:c{;ounw of tdhc units. Drainage Holes shall extend through the wvoid
% " . L] nto VoI
! OUTER UNIT (see typicol section reinf) INNER UNIT 4. For Iocolions of costin Brockets for Guardrad Pests see Unit Layout.
‘l Voteriol for cost in brockets to be stes Gr.5275 to NZS 3415:1895 or 6r.250 to
AS/NZS 3678. Al welds to be in cccorconce with Opus Specification T-CES 301,
PART PLAN - REINFORCEMENT - [30° SKEW] D B b i b o oL 1 gemies) e Tbeits
(120 @ A1) to Opus Specificetion T-CES 308.
i
' : 914
8.
= 914 B Cast in brodwl\ L
| 25 414 250 1001-100 egch end-- - < 22-Super Strands Void -2
| 4] T !
x Shear key 5§ Void ¢ Void 1. 38 o™ :x\ A [ _57 2 15x15 chomfe ‘\\ |57 .],_ B et by s
| i T\t | 1. 6-D12 x335mm _LE
TAJ : - = i . 1 l\‘ﬁ’f ) : ; °l = / g | [Schedule Mork =1207)
L S i 26mm cover e | /J{\ —26mm COVER g’ s — N T— ¢ 9 L p_o
3 R A S | ® ¥ - 0 - 3 Z ®
o B | “ ¢ i e / {_ T -1002 T s | [
] 8 | } ; g A
N t X :P W. M S \7 | |= j ~4— oo:S—T‘{m l @ * | o
£- i q | e R Tk . :
e 8 3y { | W 1
3 £ L-15x15 chomfer ® _&zjﬁ«; 125|300 |125:100 szl H 8% ‘ 82(100/125| 300 mggo 82| %
o or 15mm. rod. 50crs S0crs S Drip groove 50crs 50crs v T—% e ¢ T e o
TYPICAL SECTION - INNER UNIT o Strond debonded BOOmm ot each end [See detodl] : 8 Srand debanced 1460 eoch end D12x750mm Jg. (Schedule Mork =1208) ——
_Q_W_Ey_’%")‘:‘l_s Reinforcement symmetricol obout ¢ wit TYPICAL SECTION - OUTER UNIT CASTIN BRACKET ADDITIONAL REBAR TIES
1‘202 TYPICAL SECTION - INNER UNIT STRAND LAYOUT (15@A1
e A REINFORCEMENT AND STRAND LAYOUT AND GUARDRAIL CASTIN BRACKET
(1:110@A1) (1:108A1)
NOTE: Typicol reinforcement omitted. See
typical section (inner unit) for detcils.
o 2 o | owa | o T . . TME THAVES COROMANDEL DISTRICT COUNCIL
91-'— o | ke | Somer | Nods ;% Hamition Office SOHUE STREAM BRIDGE
i W.l TEroce Novds /
Romot 1 - R 7 ; " Precast/Pretensioned D.H.C. Beam Details
?E.ns;minf»'"““" = e | T COROMANDEL /A -y
£ i3, hon i | pemmem i geesawoue [ puiding Consent [ 2302558
g DRIP GROOVE DETAIL T Gy w 1 Xojients orw the progerty of Opus | WIS SCAE [ Pior oue FEATUE ONVER (CO6E | SEET | REVSON
g e S T | DU | snopmen or st A 4 8 i . As Shown [A1] | 21/12/06 € 1230| 2/242/214 |6204| 6 'RO
= |
GRAPHT SCRES 1 ) ¢\230000\ J255_B1_pobue creek\ocod\T-commrustion\coment\2, 262214724 _01-10.0wg ~ 6RO ORGNA SHEET SZE A1 [B60x534]
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) D20 x 3000mm LG. Linkage Bar,
Linkage Bor leq B0Omm long cost into | with 1200xSmm thk Rubber Sieeve

Abutment with Rubder Sieeve turned 150mm 3 P
) | ’ 1000 Anchoro b Joint to be concreted before Tronsverse Conneclion is
St R L ok Shwr s 2 oy {ag. [oee i) \ 2 mtoge Emgrtts Recess ‘ﬁlled 'w'ith Mertor made
"Lt‘m E § \ \ ¢ Beoring »m (NON) crs .‘ {o provide minimum cover —-. -
20mm thick Hardboard 5 A N | L 20l ouerunt /  aner unit
foced Exponded Polystyrene 2 1t i 1 T T
or cpproved equivaient~ __.__\{ = e \/ H + gg
T T !
5 . - e GO0 € | i
§ a . i 1 il —
°§ { HES l@}' 1 g ! ;i " =
S ! | Sheor Key El o E ! - |
2 P cso | 8| ETN : & - A
£ri— A1 8 Fe i - | g =~ i \ (0 d
g i La_, § A / \ | | \ »"/
3§ g 8 \:‘\ \  Transverse Duct \ 4
o e RN : ine H \ RI12 Spiral *
E: , S woll| o 150250 Rubber Strip Bearing Poc ful Grout Gight ea @
,§ . ) ______71____ | g L._l width on 15mm nom thick mortor pad Super strond Anchor Heod
| 3 \
Plostijoint Bituminous Putty " L\ ]
TRANSVERSE CONNECTION REQUIREMENTS:
SECTION [A] (02) + Refer o bl of Fansvorse siessing requrements
SCALE 110aM! TRANSVERSE TIE DETAILS
SCALE 1:10@A1
ABUTMENT: LONGITUDINAL LINKAGE BAR PLACEMENT
SCALE 1:10@A1 * TRANSVERSE STRESSING REQUIREMENTS l
) I Span | Number of | No. of 12.7mm | Stressing® Anchor confining steel
55mm N.B. HOPE Duct (full length) 505 FL (GALY) () transverse | SUPB:rF ::‘fgonds per strand Speas Shiue
70mm NB Duct Former x2xpmm LG i i ,
: | { Pexide | 199 | 4 3 60% UTS . R12/|75ﬁ‘m dlﬂ/ not required
; . borrier | | ) 1 ! 40mm pi }

1. Transverse Strand stressed to 60% of min. brecking load {184kN/strond)-330kN totel/tendon.
Greased super stronds in 19mm dic,

HOPE tubes (full length) 2. Unkege Bors at Abutments to be factured from Gr.300E deformed MS bars to AS/NZS 4871
end to be Hot Dip Golvanised to AS/NZS 4680 after fobrication but before fitting of sleeves.
SUPER STRAND DUCT DETAIL Bend and place to NZS 3109,
3. Soft Rutber Linkage Bor Sleeves may be replaced with on alternative Bond breaking material of
BACKWALL BHC UNITS equivalert thickness as approved by the Engineer. {e.g. 'DENSO’ or 'PROTECTC' tepe).
R LINKAGE BAR SUPPORT _ _ 2
25mm oppr% _;_omt sealont 4 Elostomeric material indiccted to comply with BS 1154/Type Z50.
150x5mm thk, inyer of PMB40Q over 5, infil concrete sholl ottoin 40MPo compressive strength @ 28 days, along full length of beam.
aluminitm tope] side 3 ] Concrete infil to have on opproved non—shrink additive and shall be o minimum of two doys old
2 see [ 1 ) Z00n9 thk Yoot @el—il-‘m before stressing strands.
shalll be opplied to longitudinal joints
T L —1 0 °°°°"°"°° with T-CES:201 6. This drawing sholl be read in conjunction with the current Opus Specification T-CES 201.
g
ES ; p— =
3 — |
ik / + Beom Beam :
§ 1 Bond Breaker=PE Tope S E l
§§ {(PVC Tape NOT Acceptable) =t §
= 28 =4
| D20 Galv.finkege bars x3200mm Lg P 518 ;IE %g IN L. Jo .
Txa50mm leg costin Gbuiment bockwar] 85 DETAIL: 01 Slae s - DETAIL: 03
(Refer Note 2 & 3) - c§it& E . -
e ETAS SRR SRS TR q——‘ig l
= ! Mortor—Y _ seqiing strip |
TRANSVERSE SHEAR KEY BEAM CONNECTION DETAIL Plostijoint Bituminous Putly ‘x_—__.\_ —L : ;
SCALE 120 @A :; m:ﬁ. ecross full widn ,
150x15mm |thk, rubber Becring strip
on 15mm (nom) mefier pad
DETAIL: 02 DETAIL: 04
SCALE 1:5@A1
ar D BAIE i ME  THAMES COROMANDEL DISTRICT COUNCL
650K DNie | SDwoy | o6 Hamilion Office POHUE STREAM BRIDGE
RN GBentey |  TBroce oo ‘ SR - 3 ’ Il
- - THAMES i g 8 Beam Connection and Linkage Details
T e \;};“— COROMANDEL 722 amiton. ow 200004
- ?% gan Dec0b DTG L, LRI l OPUS Jo o84 7 838 36 SIS Building Consent Aaf 230255_8¢
T T oy S{io\orteats re 16 presely o Gouy s SoUE POTOUE | |FARRE BeNmRR |cooE |m revesow|
AVENOMENT APp| W:vw% pirv s “L:“'E‘“m“‘:é&’ As Shown [A1] | 21/12/06 @ 12:30 2/242/214 6204 7 | RO
CRAPNIC SCALES J g \230005\,10255_81_ponue creoi\ocod\7-~consircton\eument\2_2C_216.T20< 0V= 1D dwg ~ RO QRGINK. ST STE A1 [540x584]
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,,’ Timber post
//’ Guarcrail panel
B Timber post— /-Sum End
" /  Terminal
2
= [ [ [ E g ——— ]
T N
\ Ral Anchor Fitting
i !_ Curved End Termingl cnd Cable Assembly
£ - ~ i ~
Curved End Terminal ! 19048 2
9 L 5/2810mm Highway Guordroil Ponels
”, e e g ....———--7‘—-——
. g f ¥ T B 5 &
| | ,
i ‘/
{ PP Sloping P ] Tyoe 2 Panel ¥ Type 1 Ponel | i i : \
& O i Yerminglion |~ End Ponel b “S N Fnd Ponel T~ Termination | ‘ {
| End Rail End Rail 1
Nees . 3810 1905 13335 1905 1905 | \
v T Timber posts Handroil on 7 steel posts © 1305 ¢ 2 Timber posts \
ond blockouts 1905¢rs and blockouts ‘|
: GUARDRAIL LAYOUT PLAN \
—j (150 @ A1) }\
i
|
! ft Stendord Post ¢ Exponsion Post [ Standard Post
8~ | 1905 seguocr oo N9y b : 1905 1905 i
| 1—- ESTtundu:g‘ Y;ss Rail I Expansion End Roil ~ Stoping Termination 1200 Min -
o | e | ¥, e | End Rai [For fixing _ 20mms U-bot | " ~Boseplate central
r 1 i 4 details ses Sht.§] Timber Post = - 200x150x350 long with nuts and / on footing - 20mmé. rod Gr:300
l | : g | ireated timber fiot washers — / P
ex — Sy 1 blockout o — - Drypack mortor 2
- ik o4, 2 : i U-BOLT
5!: == = = — = 8 J ==
b \ ' ~ e i 1/ | §' &) Rad.'\ B
- mesi
- " l 6L 475 x 450 [> ;:_D\
-1 / " SR § dig. {min. (!' | 2/D16 Ubars
Ej Bolt fixing to - l ! : : Sq. neck boit 450mm Lop 150mm)—— ¥ |
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