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Consolidation of the ground due to the construction of embankments2.3.1

Consolidation of the ground due to the lowering of the groundwater2.3.2



Mechanical settlement of the ground due to the movement of retaining walls2.3.3

Mechanical settlement of the ground due to vibrations2.3.4
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1. Area of predicted effects is based on extent of groundwater drawdown. Distance tabulated equivalent to
the maximum distance from the stormwater feature that the predicted measurable groundwater drawdown
in peat extends. Measureable drawdown defined for the purpose of this settlement study is defined as
greater than 0.1m calculated drawdown.
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Sector 1 – Raumati South3.2.1

Sector 2 – Raumati/Paraparaumu3.2.2



Sector 3 – Otaihanga/Waikanae3.2.3

Sector 4 – Waikanae North3.2.4
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Dwelling Type 1 – Masonry Construction/Brittle Clad3.4.1
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Dwelling Type 2 – Timber Construction/Flexible Clad3.4.2
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Commercial and industrial buildings3.4.3
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1 - Sensitivity of movement:
Type A - Expected to be susceptible to visual cracking in the event of slight differential ground movement due
to cladding type.
Type B –Not expected to be susceptible to visual cracking in the event of slight differential ground movement.



KCDC wastewater treatment plant3.4.4
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1 - Sensitivity of movement:
Type A - Expected to be susceptible to visual cracking in the event of slight differential ground movement due
to cladding type.
Type B –Not expected to be susceptible to visual cracking in the event of slight differential ground movement.

Waikanae Christian Holiday Camp (El Rancho)3.4.5
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1 - Sensitivity of movement:
Type A - Expected to be susceptible to visual cracking in the event of slight differential ground movement due to
cladding type.
Type B –Not expected to be susceptible to visual cracking in the event of slight differential ground movement.
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Vector Gas transmission pipeline corridor and delivery point station3.5.2

Transpower Bunnythorpe to Haywards A and B Transmission Lines3.5.3
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1) A description of the peat treatment methodologies is given in Section 1.2.
2) Wetland 11B/12B and Flood Storage 11 have been assessed as unlikely to affect groundwater
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Cc – Compression Index
Cr – Recompression Index
e0 – Initial Void Ratio
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Lowering of the groundwater - road embankment4.4.1

Lowering of the groundwater – stormwater features4.4.2
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Settlement methodology4.4.3
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Buildings4.8.1
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1) In assessing the degree of damage, account must be taken of its location in the building or structure.
2) Crack width is only one aspect of damage and should not be used on its own as a direct measure.
3) The table is based on buildings of brick/blockwork masonry construction.

Services4.8.2

Transport infrastructure4.8.3
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Lowering of the groundwater - road embankments5.2.1
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1) Extent of settlement from the edge of the earthworks footprint (m).

Lowering of the groundwater – stormwater features5.2.2



Wetland OA and Offset flood storage area OB (CH3700 – 4000)5.2.3

Offset flood storage areas 2 and 3A, Wetland 3 (CH4950 – 5400)5.2.4

Offset Flood Storage Area 6a5.2.5

Wetland 85.2.6

Wetland 9 (CH11100 – 11350)5.2.7
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Mazengarb Road retaining walls (permanent)5.3.1



Raumati Road retaining wall (temporary)5.3.2
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Residential buildings6.2.1
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Commercial and industrial buildings6.2.2
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1) Building Damage Category is defined in Table 10 and based on Burland 1997.



KCDC wastewater treatment plant6.2.3

Waikanae Christian Holiday Camp (El Rancho)6.2.4

Properties within the designation6.2.5
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General services6.3.1



Vector Gas transmission pipeline corridor and delivery point station6.3.2

Transpower Bunnythorpe to Haywards A and B Transmission Lines6.3.3
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Local road network6.4.1

North Island Main Trunk (NIMT) railway6.4.2
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Survey of general monitoring points7.1.1



�

�

�

�

�

�

�



����� +� � ������ -���
����% ��%���

"��/��
 ",��� =��
���� ������ -���
����% )��B����� ��

)����(��& -��&�

1. ‘active construction’ can be defined as:

� Starting when earthworks commence within 500m of a particular location and ending when
pavement construction is complete at that location, and

� Starting when excavation in front of a retaining wall comes within 50m of a section and ending
when the permanent wall supports are in place beyond a distance of 50m.

Building condition assessments7.1.2
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Retaining wall monitoring7.1.3



Services monitoring7.1.4
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Road embankment settlement contingency measures7.2.1
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Groundwater drawdown settlement contingency measures7.2.2
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Retaining wall settlement contingency measures7.2.3
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Building damage repair measures7.2.4



Structural effects7.2.5

Services repair measures7.2.6
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Transport infrastructure repair measures7.2.7
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Appendix A 

Sector and Cross-section Location Plan 
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