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(A HAZARD is a potential or existing risk of UNKNOWN effect) DISTRICT l

COUNCIL

Property Address: 96 PUKUATUA STREET Property File No: P00858
ROTORUA CENTRAL
ROTORUA

Legal Description: Lot 2 DPS 82612

Type: HAZARD - Inundation Class ID 10110
HAZARD - Geothermal PRODUCTION BORE AND Class ID 10109
DISCHARGE
HAZARD - Fill TOP AND SUBSOIL - ALL Class ID 10108
TYPES

. Explanation: -kecated in low lying wet area. Variable ground conditions and water table
levels. Specific subsoil variations will require specific design for any
foundation. Some areas of fill on this site. There are known hot spots as
well as geothermal production bores and geothermal easements.

References: Attached Tonkin & Taylor report 19 September 1997. Ref. 15549.
Also refer to property file P 00858.

Initiating Officer Authorising Officer

Name: PatLawrence Name: Nigel Wharton

Position: Building Controls,Manager Position: Director Environmental Services
Date: 10/05/2000.~ Date: 17/01/2003

‘ Signature:

Signature: Wé z é
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TONKIN & TAYLOR LTD. EHviRGHMENTAL & EHGINEERIIG Z2NSULTANTS
19 MORGAN STREET  HEWMARKET AUCKLAND  NEW ZEALAND
"POBOX 5271 WELLESLEY STREET AUCKLAND 3036  NEW ZEALAND

" PH 64-9-355 5000 FAX 64-9-307 0265

cL Our Ref: 15549
| ‘ - 19 September 1997

BSK Consulting Engineers Ltd
P O Box 23
ROTORUA

3R I n’* ED SUBJECT TO ALL
.l.;ln THE BUILDING ACT
FULLY COMPLIED WITH

. : Date ) Con. :
Attention: Mr John Kronast - Consent Number.
Officer,

i Dear Sir

PROPOSED COMMERCIAL DEVELOPMENT
PUKUATUA STREET, ROTORUA

In accordance with your request of 15 August regérding the review of the "subexcavation /
replacement” option for the above project. we confirm completion of the study and this

. correspondence summarises our findings.

The use of shallow footings is an acceptable alternative for the site development subject to.
allowing for subexcavation of the upper soft subsoils and backfilling with a lightweight fill.
There is a low risk of settlement under a design seismic event due to possible liquefaction of
underlying loose sand lenses. Construction of the foundation and pavernent works will need to
be carefully planned to avoid remoulding of the weak soils.

1.0 BACKGROUND AND OBJECTIVES

.’} The subject site, situated at the comer of Pukuatua Street and Ranolf Street, Rotorua, was the
subject of a previous investigation carried out by our company in 1992 (ref 1). The results of this
work show the site subsurface conditions are dominated by the presence of soft silts characterised
by low shear strength and high compressibility. Below these weak materials, medrurn dense to
dense sands were encountered at approximately 4 m depth in the eastern part pf the site and 12
m in the western part. The measured groundwater levels ranged from 0.9 to 1:2 m depth below

existing ground level. _ |

We understand the proposed development concepts provide for either one or two storey timber -
frame lightweight buildings with cast in-situ concrete ground floors. Design (Dead plus Live)
loads advised by BSK range from 12 kIN/m for the perimeter walls to 21.5 kN/m for the internal
walls. The objective of this requested geotechnical review has been to assess the concept of
"subexcavation and replacement” of a sufficient thickness of the upper materials beneath the
footings in order to provide acceptable tounding corditions. Our previous foundation concepts
were for pile foundations, taken down to the underlying medium dense sands.

ﬂﬁ% Experience
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BSK Consulting Engineers Ltd . ‘
19 September 1997

2.0 SCOPE OF REVIEW

The scope of the review which has been carried out has comprised an assessment of appropriate
foundation design parameters, estimates of likely settlements and issues to be considered for
foundation construction. The review has been based upon the results of our geotechnical
investigation and the structural loading information provided by BSK. .We have also assessed
pavement design concepts assuming concrete pavers would be used and details are presented

below.

3.0 GEOTECHNICAL ENGINEERING

. 3.1 Introduction

Recommendations and opinions in this report are based on data from field tests previously
carried out. The nature and continuity of the subsoils away from the test locations is
inferred but it must be appreciated that the actual conditions could vary from the assumed

model:

3.2 Shallow Foundations

On the basis of the field test results and providing for subexcavation to "2 x B" (B =
footing width) below founding level, we consider an ultimate bearing capacity of 150 kPa
can be assumed for design purposes. For the advised structural loads, the required footing

" widths are 0.40 m (perimeter) and 0.45 m (internal). The sub-excavation would need to
extend " 2 x B" beyond the side of the footing to allow for load spreading.
Recommendations for backfilling are presented in section 3.6.

. ] We have checked the likely settlement of the foundations based upon assessed
consolidation parameters of m,=3x10” m%kN for the upper silts, and m =2x10* m*kN
for the compacted fill. This latter value is a lower bound for granular fili, taken to reflect
the likely low standard of compaction which may be achieved due to the soft subgrade.
The estimated settlements are 10 to 15 mm for the perimeter footing an 15:t0 20 mm for

the internal footing. J

)

3.3 Ground Floor Slab

We understand that there will be minor filling (#0.2 m) carried out for the ground floor
slab construction. Whilst only 0.2 m thickness may be required above existing ground
level, we consider a thickness of not less than 0.3 m should be provided by way of
subexcavation to improve the "raft" effects of this layer. Provision should be made for
a geotextile over the subgrade and a geogrid reinforcement layer (i.e. Tensar 5520) would

~

further improve the stiffness of the fill. ‘ S
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34 = Seismic Risk

We have previously commented on the likely. risk of liquefaction of the loose sand layers
which are inferred to underlie the site. The results of the investigation appear to show that
the sands are generally discontinuous lense formations. These materials are also of
limited thickness which we consider unlikely to present a risk of severe damage due to
liquefaction - under a design seismic event. Some minor isolated settlement may occur
which should be relatively minor, provided the provxsxons for "stiffening"” the backﬁll

material are incorporated.

35 Pavement Construction and Design

The construction of the pavement for the site access would need to be carefully carried
. ' out given the soft subgrade conditions. It will be critical to avoid remoulding the insitu
materials given their sensitive characteristics. ' The works will need to be progressively
constructed, ensuring an adequate thickness of compacted pavement material beneath the

construction plant.

We have prepared a .ﬁfeliminary design for the concrete block pavement based upon
published charts and assuming a CBR of less than 3%. Vehicle loadings should be
confirmed prior to detailed design. The concept design details are as follows:

Option 1:
80 mm ICB paving

20 mm Sand blinding
- 150 mm 3% cement stabilised M4 basecourse

Option 2:
80 mm ICB paving

. " 20 mm Sand blinding
100 mm M4 basecourse
100 mm sub-basecourse
1 layer Tensar SS30 geogrid o~
50 mm sand ( N\
I layer of filter cloth (eg Terram 1000S) ]

3.6 Construction Issues - .

For the subexcavation and backfilling works associated with the foundatlon construction
it will be essential to consider the following issues:

1) Groundwater level ,
The measured groundwater level was relatively shallow and it will be necessary to make
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4.0

provision for dewatering during construction. From our experience we would anticipate
a relatively high level of contamination and Regional Council are expected to require

discharge to a dlsposal pit on site..

11) Fill Material and Compaction :
The completed excavation would need to be lined with a suitable geotextrle prior to

backfilling. In addition, the geogrid layer beneath the floor slab should drop down and
extend into the fill beneath the footing. The backfill material should comprise a suitable
lightweight material such as a (quarry) pumice placed in the layers of say 100 to 200 mm
loose thickness and lightly compacted W1th a roller. A detailed specification can be

provided for construction.

CONCLUSIONS AND RECOMMENDATIONS

On the basis of the results of our previous investigation and the review presented in this report

we summarise our conclusions and recommendations as follows:

5.0

1) Shallow footings would be appropriate for the lightweight development, subject
to the provisions for subexcavation and backfill using compacted pumice fill.

i1) A 0.3 m thick layer of purnice fill should be used beneath the ground floor slab.

ii1) The use of a suitable geotextile over the excavation subgrade and incorporation

of a layer of geogrid within the fill would be appropriate beneath the building and
foundations. :

1v) The construction works will need to be carefully planned in order to avoid
remoulding and disturbance of the sensitive weak subsoils.

V) Provision for dewatering of the foundations during construction will need to be
considered and appropriate consents obtained for the on-srte disposal of
groundwater which is likely to be contarmnated ( N\

vi) A concept pavement design comprising a thick layer of granular material would
be appropriate for the carpark/access area. A detailed design should be carried out

once actual vehicle loadings are available. : :

Y

APPLICABILITY

This report has been prepared for the particular brief given to us and data or opinions contained
in it may not be used in other contexts or for any other purpose without our prior review and

agreement
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During excavation and construction, the site should be examined by an engineer competent to
judge whether the exposed subsoils are compatible with the inferred conditions on which the
report has been based. We would be pleased to provide this service to you and believe your
project would benefit from the continuity. However, it is important that we be contacted if there

is any variation in subsoil conditions from those described in the report. ' -

© Yours faithfully
TONKIN & TAYLORLTD

C J Freer
SENIOR GEOTECHNICAL ENGINEER

CIF:MCS
INIS54\9CIFI1909.LTR
19 September 1997
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