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1.0 Introduction

The earthworks, roading construction and services installation were completed on 23 April 2004
for stage 5 of the Mayfield Subdivision in Bethlehem. 57 Residential Lots were created, with
access from the new roads of Crater Avenue, Redhaven Place, Harkin Close and Hawkridge
Heights constructed in this stage.

The locations and sizes of the 57 lots are shown on DP 330110 (3 sheets). A house exists on
lot 14. Lots 5, 50 and 57 have been created for future subdivision in the Mayfield development.
Copies of DP 330110 are contained in Appendix | of this report.

This report describes the earthworks undertaken in the formation of this stage of subdivision
including the relevant standards adopted for the placement of filling to support residential
buildings and recommendations for developing sites on sloping ground including building
restrictions where relevant.

During the report reference is made to drawing 16992-21 which is included in Appendix I. This
drawing shows the road and lot [ocations, areas formed in cut and fill, compaction test positions
and the sites of pre and post subdivision subsoil test bores.

2.0 Earthworks

The earthworks undertaken in the Stage 5 area comprised:

e The reduction of a ridge and higher ground to the south west within lots 22 and 36 and
the road reserve area of Redhaven Place to ease sloping ground faliing to the north.

e The reduction of a ridge line that extended up the alignment of Hawkridge Heights from
the north east. The earthworks eased the road gradient and the steeper slopes within
lots 49 to 54 that faced to the north west.

» The placement of filling to the standards contained in NZS 4431:1989 and the Tauranga
City Council Code of Practice for Development.

« The placement of filling to ease the slopes facing north west within lots 6 to 13, 39, 40
and 43 to 48.

+ To infill silt detention ponds required during the earthworks on lots 3 to 5, 34, 41 and 42.

o To infill minor depressions in lots 16 to 18 and 31 to 33.

Areas of original ground were left undisturbed in lots 1, 2, 14 (around the existing house), 15, 19,
23, parts of 24 to 26 and part of lot 56.

The depths of filling shown in 16992-21 were derived from surveyed contours of the finished
surface taken on completion of the earthworks compared with a topographical survey
undertaken by 8 & L Consultants Ltd prior to the subdivision construction.




The earthworks for stage 5 were undertaken by A & R Partnership subcontracted to Higgins
Contractors Bay of Plenty Ltd during the 2003-2004 earthworks season in compliance with
consent 61698 issued by Environment Bay of Plenty.

3.0 Pre Subdivision Investigations

Prior to obtaining subdivision approval in 28 August 2003 for stage 5 of the Mayfield
development a geotechnical assessment was undertaken by S & L Consultants Ltd and the
report on that investigation was contained in the subdivision consent application document
reference 16992 and dated June 2003.

That investigation involved the putiing down of eight machine drilled boreholes at locations
shown on appended plan 16992-21. The summary logs of the soils found in the boreholes are
contained in Appendix IV. Boreholes 1, 2, 3 and 8 were located on upper levels to identify the
soils present in areas that would be cut while boreholes 4, 5 and 6 were located in areas where
filling was proposed and has subsequently been placed.

Each borehole showed the presence of in situ ash derivative soils with no past filling or disturbed
ground found. The soil types were typical of the Bethlehem area and are as described in
Appendix A of Section 2 of the Tauranga City Council Code of Practice for Development.

The investigation concluded that:

« The soils to be obtained in areas of cut would be suitable for placement as filling to
support future houses.

+ Areas of ground not to be disturbed by construction earthworks would be suitable for the
support of future houses in accordance with NZS 3600.

« As the volcanic ash stratigraphy varies in type and relative strength foundation bearing
conditions may vary across building sites formed in areas of cut.

» Similar variations in soil type may be encountered in road subgrades and in situ testing
would be required to determine pavement depths applicable to the subgrade conditions
present.

4.0 Earthworks Standards

The performance specification required of the Contractor for the earthworks was based on the
guidelines contained in NZS 4431:1989 “Code of Practice for Earthfill for Residential
Development”. Enforcement of the compaction requirements listed below safisfies the standards
listed in Section 7 of NZS 4431.

Air voids percentage (as defined in NZS 4402:Part 1: 1980)
Structural Fill - average value less than 10% (any 10 tests})
- Maximum single vaiue 12%




Undrained shear strength (measured by in situ vane}
Structural Fill - average value not less than 150 kPa (any 10 tests)
- Minimum single value 100 kPa

The earthworks were observed by an engineering technician from this office and compaction
and strength control testing was undertaken by local IANZ accredited soil testing laboratories in
Tauranga both on site and in the laboratory.

41 compaction tests were undertaken within the areas of filling at locations shown on 16992-21.
The compaction test results are summarized in the tabulation contained in Appendix H1. The
tests were generally taken after 0.5 metres of filling in the deeper fills had been placed and 0.3
metres to 0.4 metres below the completed surface in other areas.

All test resuits fall within the acceptance criteria with most developed shear strengths being so
high that the probe could not be pushed in or the readings exceeded the dial capacity.

5.0 Post Construction Testing

Post construction handaugered boreholes were put down on each lot that does not contain
supervised filling at locations shown on 16992-21. These boreholes were generally 1 metre
deep and were intended to confirm ground bearings conditions for shallow building foundations
that were identified in the pre-subdivision boreholes and pits and during observations of services
trench cuts and exposed soils prior to the placement of topseil and grassing.

As the boreholes were being drilled undrained shear strengths were recorded with a hand held
shear vane pushed in advance of the auger.

Summary logs of these boreholes and the shear strengths recorded are contained in Appendix
V.

6.0 Summary and Recommendations

6.1 Subdivision Construction Filling

Supervised structural filling as shown on drawing 16992-21 was placed in accordance
with the methods and standards quoted in NZ$ 4431 under the supervision of S & L
Consultants Ltd. Compaction testing on site confirmed that a high and uniform degree of
compaction has been achieved suitable for the support of buildings. Post construction
bareholes also confirmed this suitability.

Our statement in support of the suitability of the filled areas for the erection of buildings in
terms of NZS 3604 is appended in Appendix 1l of this report.




6.2

6.3

Within areas of structural filling on which buildings may be erected, however, the
possibility of variation of soil type and strength may exist away from our observation or
compaction tests locations. The normal inspection of foundation conditions during
construction of buildings by competent tradesmen as described in NZS 3604 and by
building certifiers should therefore be undertaken. If for any reason areas of low soil
strength are found professional geotechnical advice

should be sought.

Areas of Cut

In areas of cut as shown on 16692-21 the subsoils presént on these lots will be ash
derivative soils typical those found in the Tauranga area.

The varying depths of cut have however exposed a variety of different soil types
immediately below the topsoil overlay. This is because the more recent ashes which
extend the original ground level and which comprise a stiff upper mantle of light brown
friable silt overlying bands of yellow or light grey pumiceous sand have been partially or
totally removed. These differing soil types are described on the pre subdivision borehole
logs contained in Appendix IV.

Each soil type identified in the boreholes and by visual observation during constructions
had varying undrained shear strengths or degrees of compaction. The tests undertaken
showed that undrained shear strengths in the in situ soils are sufficient for the
construction of shallow building foundations.

For all lots located in areas of cut the post construction boreholes indicated that ultimate
ground bearing pressures for foundation design may be taken as 300 kPa in the fimit
state. This capacity meets the definition of “good ground” as defined in NZS 3604. In
situ and as tested, the soils present in the cut areas are of adequate strength for bearing
capacity of 300 kPa. However if they are disturbed or are found to be variable during
construction, foundations detailed in accordance with NZS 3604 may have to be
deepened or widened accordingly.

Areas of Undisturbed Ground

Areas of ground not aitered by the subdivision earthworks are shown on 16992-21. Pre
and post subdivision investigations indicate that in situ soils exist in the areas not
modified during the subdivision construction. Tests taken during these investigations
indicate that shallow building foundations can be constructed and that ultimate ground
bearing pressures for foundation design may be taken as 300 kPa in the limit state. This
capacity meets the definition of “good ground” as defined on NZS 3604.




6.4

Land Stability

Most of the area on the lots contained in Stage 5 at Mayfield comprises near flat or gently
sloping as a result of the subdivision earthworks. In these areas no global stability issues
exist that may restrict or prevent buildings being erected. Slopes such as those through
lots 35 to 37 and lot 40 do not exceed 12 degrees.

A house exists on lot 14. The platform for this house was formed in cut with a near
vertical batter being present along the southern boundary of lot 14. The same batter
used to extend north eastwards along the north western boundary of new lot 55 but
reshaping work as part of the subdivision earthworks have eased the batter slope. A
building restriction line has been imposed on lot 55 to to limit future building to be not
closer than 5 metres from the existing batter in lot 14 and the upper steeper ground
where the batter slope was eased on the lot 13/lot 14 boundary. This building restriction
line is shown on DP 330110 in Appendix .

Slopes have been formed by cut and filling to be not steeper than 20 degrees along the
north western sides of lots 49 to 34 (formed in cut) and the rear south eastern sides of
lots 6 to 13 (mostly formed in filfing placed at the base of the slope) No building

restriction lines are considered necessary to limit the locations of buildings on these
slopes as future instability that may affect the houses on these lots is considered unlikely.
However, care should be exercised in planning any building development. In particular
the following types of development are possible.

{(a) On lots 49 to 54
Levelled areas may be required for building sites or the development of the rear
yards by earthworks which could require the placement of filling on the sloping
ground towards the rear boundaries. Such filling should be placed by compaction
in layers on horizontal cut lateral benches after the surface topsoil has been
removed. Retaining walls should be erected to resist lateral earth pressures from
the filling present. Professional engineering advice shouid be sought on
appropriate embedment depths for retaining walls where they are located on
sloping ground. Due regard should aiso be given to the possibility of adversely
surcharging structures or unfaced cut batters that may be present on the
properties below (lots 6 to 12)

(b) Onlots 6to0 13
Leveled areas may be required for building sites by cutting into the sloping
ground rising to the rear boundaries of these lots. For cut faces higher than 1.2
metres retaining walls should be erected. Such walls are to be specifically
designed and a building consent issued if the walls are loaded by any surecharge
from the sloping ground above the wall. With such a surcharge present a
retaining wall less than 1.5 metres high is not exempt from requiring a building
consent under the Third Schedule of the Building Act 1991. In locating cut batters
or undertaking site earthworks care should be given to maintaining support to the
properties above (lots 49 to 54).




6.5 Topsoil Thickness

During the subdivision earthworks areas of cut or fill were initially stripped of topsoil and
this was then replaced to target depths of up to 300mm. Outside of the earthworks areas
where the ground was not disturbed and also close to road berms it is possible that
topsoil depths may be deeper than 300mm where the topsoil depth was developed
naturally or where it was deepened due to past farming activities or where slopes were
eased down to the road berm levels. No guarantee is implied or given that the topsoil on
any part of any lot is 300mm deep or less and it is recommended that future owners or
builders check topsoil depths when preparing site development plans and cost
schedules.

7.0 Professional Opinion

Our statement in the format of Council's Code of Practice for Development (Form G2) that ail
lots are suitable for building is contained in Appendix li. This statement is accompanied by form
G2A which summarizes the information and recommendations within this report.

8.0 Applicability

Recommendations contained in this document are based on data from borehole data,
‘observations of soil exposures, and test results. Inferences about the nature and continuity of
subsoils away from these locations are made but cannot be guaranteed.

_In ali circumstances, if variations in the subsoils occur which differ from that described or
assumed to exist the site should be inspected by an engineer suitably qualified to make an
informed judgment and provide advice on appropriate improvement measures.

This report has been prepared specifically for the development at Stage 5 of the Mayfield
Subdivision and no responsibility is accepted by S & L Consultants Ltd for the use of any part of
this report for other development sites without their written approval.

S & L Consultants Ltd
Congultants, Engineers, Surveyors, Planners

%ﬁ

M W Hughes
Geotechnical Engineer 29 April 2004




APPENDIX |

Drawings - Earthworks Completion Plan 16992-21
Deposited Plan DP 330110 (3 sheets)
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APPENDIX I _
Statement of Professional Opinion as to the Suitability of
Land for Building Development

Lot Summary Report




(" SECTION 2 I

To: The Director of Environmental Services

STATEMENT OF PROFESSIONAL OPINION AS TO THE
GEQTECHNICAL SUITABILITY OF LAND FOR BUILDING

(Name and Address of Firm)
Hereby confirm that;
1) 1am a professional person appropriately qualified with experience in geotechnical engineering to ascertain the
suitability of the land for building development and was retained as the Soils Engineer to the above
development.

2) An appropriate level of site investigation and construction supervision has been carried out under my direction

Code of Practice for Development of the Tauranga City Council.
(c) The completed works give due regard to all land slope and foundation stability considerations.

(d) The filled ground is suitable for the erection thereon of residential buildings not requiring specific.design in
terms of NZS 3604:1999 and related documents providing that:

{e) The original ground not affceted by filling is suitable for the erection thereon of residential buildings not
requiring specific design in terms of NZS 3604:1999 and related documents, subject to the recommendations
contained in my report including those relating to topsoil depths and soil variations away from test or
observation positions.

4. This professional opinion is furnished to the Council and the owner for their purpose alone, on the express
condition that it/Fill not be relied upon by any other person and does not remove the necessity for the normal
dation cogditions at the time of erection for any dwelling.

5
SUITABILITY OF LAND MAY 98
FOR BUILDING DEVELOPMENT

AN TAURANGA CITY COUNCIL G2 A

N L )

COPYRIGHT TAURANGA DISTRICT COUNCIL REPRODUCE IN FULL VERSION 1
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Compaction Test Results
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APPENDIX IV

Post Construction Borehole Logs

Pre Construction Borehole Logs
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EXCAVATION METHOD:  7.§ ’”‘”"Sﬁ MACENE  JugER. + foctons  SPT




Borehole No. mg 5

site: MAYFAIR  SUBDIVISIN  STALE T e

Job No. [6338\ Date Excavated: {1}. [b/[,/(ja RL Ground: 2744 Logged By: ﬂ,t,%

Undrained Shear Strength
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EXCAVATION METHOD: 75 pymn >b MALHINE  AUCER  + Hilisii SPT




