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STATEMENT OF PASSING OVER INFORMATION:

i This Information has been supplied to us by a third party.
Mr & Mrs J' DaVldson' Accordingly the Vendor and Austar Realty Limited are merely
. passing over this Information as supplied fo us by others. While
1 Land'ng Roadn = we have passed on this information supplied by a third party, we
have not checked, audited, or reviewed the records or
LA]NG}“OLM. documents and therefore to the maximum extent permitted by

law neither the Vendor nor Austar Realty Limited or any of its
salespersons or employees accept any responsibility for the
accuracy of the materials, infending purchasers are advised to
conduct their own investigation.

Dear Sir,

PROPOSED BASEMENT DEVELOPMENT
AT 1 LANDING ROAD, LAINGHOLM

BUILDING CONSENT NO. ABA 2001/2815

CONSTRUCTION OBSERVATION

Prior to the issue of the above Building Consent, our firm carried out a Geotechnical

Appraisal and prepared Structural Design Calculations for the building work. Conditions
7, 8 and 19 of the Consent require inspections by the geotechnical engineer and
designer, to confirm satisfactory construction of the foundations, as well as the Grade B

masonry walls.

Accordingly, at the request of yourself and the Builder, Mr Mike Abernethy, the following
mnspections were carried out by representatives of our firm:

29 October 2001, 2 pm

—

At the time of this inspection, vitually all the bulk earthworks for the basement
development had been completed, as well as excavation of the strip footings / piles,
along the lower edge. !t was noted that the piles were 300 mm diameter x 2.0 metres
decp as specified and that the reinforcement comprised 2/D12 bars with RE links-at
600 mm centres in both the piles and the footing.

The use of polystyrene to ensure fill depths are no greater than 0.5 metres was
discussed with the Builder, who was advised that the next engineering inspection
should be to view the reinforcement in the masonyy retaining wall footings. i

13 November 2001, 3 pm

Inspection of footings and associated reinforcement for the masonry retaining walls. At

:h% Umedof t'he mspfection. the footing excavations were completed, the polythene DPC
- lad, and all the footing reinforcement placed. Final. placing of th

reinforcement was under way. : { e

| /% i



it was noted that the footing dimensions and reinforcement complied with our design
specifications. Site staff were advised that the mesh reinforcement should extend to
within about 100 mm of the vertical starter bars (D16's at 400 mm / 800 mm centres).

It was odnﬁrmed that the retaining wall footings were being constructed in accordance
with our design specifications, and hence placement of concrete could proceed.

| advised that my next inspection would be prior to grouting of the wall — this being due
for 22 November. The Builder advised that the masonry would be constructed as one

 unit with clean-outs at the vertical bars.

22 November 2001, 3.30 pm

Masonry retaining wall blocks all installed ready for grout placement. Reinforcement all
as per design calculations. Clean-outs at all vertical bars and have all been well
cleaned out.

Confirmed to builder that placement of grout could oroceed.
Summary
In summary, as a result of our inspections as outlined above, it is our opinion that the

foundations and masonry retaining wall have been constructed in accordance with our
design specifications. :

Yours faithfully,

s o

Dr H.D.W. Fendall
Director
HUGH FENDALL CONSULTANTS LIMITED
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Mr & Mrs J & J. Davidson,
" 4 Landing Road,
Laingholm,

WAITAKERE CITY.

Dear Sir & Madam,

PROPOSED BASEMENT DEVELOPMENT
AT 1 LANDING ROAD LAINGHOLM

_-_'_-.___-—l—-—'__—'

GEOTECHNICAL APPRAISAL

1. INTRODUCTION

_ This report has been prepared to accompany a Building Consent Application for the
proposed basement development beneath the existing dwelling.

Our investigations for this report have included 2 visual appraisal of the site and
inspection of soils exposed in existing cut faces. We have also reviewed the 1997
Geotechnical Report prepared by Ormiston Associates’Limited for the existing dwelling,
as well as a 1999 report previously prepared by our firm for the garage, deck and
driveway retaining wall at the north-western end of the dwelling. ‘

it is the conclusion of this report that the proposed basement development as described
on drawings by Mr M. Saunders (Reference 69901, dated 9/01) can be satisfactorily
constructed in terms of the ground strength and stability. Note that this conclusion
assumes. that all the recommendations in Section 5 herein are implemented. These
recommendations include the need for specific foundation design for all proposed
foundations and retaining walls. Recommendations are also made with regard to

minimum foundation depths and allowable scil bearing pressures. '

Please note that this report only considers only the issues of the soil strength and -
stability in relation to the proposed basement area construction, and nét to any other.
aspect of the proposed development. ’ ; -




2. SITE DESCRIPTION

2.1 GENERAL

The legal description of the property is Lot 2, DP 140604 and it is located to the south
of the intersection of Laingholm Drive and Landing Road. Vehicle access to the site 1s
via a common accessway off Laingholm Drive approximately 85 metres north-east of
Landing Road. The property has a irregular shape with a road frontage to Laingholm
Drive of 74.1 metres and an area of 3,298 square metres.

The existing dwelling is located near the centre of the site and the existing garage is
located at the north-western end of the dwelling.

The ground surface in the vicinity is characterised by a large east-west trending ridge to
the south of the site. The site is located at the north-western end of a broad crested
side spur extending off the main ridge. The spur falls down towards the north with
average ground slopes of around 15 - 20 degrees with some steeper areas also
present.

Most of the slopes have a uniform, stable appearance although past slumping of the
road cutting along the eastern side of Laingholm Drive is apparent. In addition, down
hill soil creep in the form of curved and leaning trunks of the vegetation is apparent on
most of the moderate to steeper sloped areas.

2.2 GEOLOGY

The New Zealand Industrial Series Geological Map for the Comwallis Area
(Sheet N 42/7 - 1-25.000 scale), indicates that the propesed building area is underlain
" by a residual soil (s23) which has been derived from in-situ weathering of the underlying
Waitemata Formation rocks. The soils are described as greyish white 10 yellowish
brown, soft to very stiff, clays and sits which grade down into the underiying
sandstones and mudstones within around 8 metres of the ground surface. The
underlying Waitemata Formation sandstones and mudstones were laid down in @ sea
floor environment during the early Miocene Period (around 19 - 24 million years ago).
Subsequent uplifting has occurred and the normal forces of erosion have produced the
topography now evident.

The clays and silts derived from in-situ weathering of the Waitemata Formation
normally have a safe allowable bearing capacity of at least 100 kPa for the support of
standard, shallow dwelling foundations. However, the near surface clays in particular
can be subject to significant shrinkage and sweliing movements as a result of seasonal
moisture content variations. This ¢an detrimentally affect shallow footings and can
result in cracking of brittle veneers, etc.

in addition, downhill creep of the near surface soils ¢an occur on slopes greater than
around 15 - 20 degrees and slumping can occur on slopes greater than around
20 degrees, depending upon groundwater conditions, vegetative cover, etc.

On steeper slopes such as this, adequate protection must be provided against the risk
of soil slumping, and pile foundations that are specifically designed to resist lateral
pressures caused Dy downhill soil creep are often required. '




3. PREVIOUS REPORTS

3.1 ORMISTON ASSOCIATES .L|M|T§D REPORT, MARCH 1997

This report was prepared for the original dwelling construction. The investigations
_ included the drilling of four test boreholes and the carrying out of Scala Penetrometer
tests. : .

The report concluded that the proposed building site is suitable in terms of the ground
strength and stability provided that the foundations were specifically designed in
accordance with the report recommendations. “These recommendations included the
use of 3.0 metre deep drilled and concreted pile foundations with allowance for creep
pressures over the upper 1.0 metres of soil depth. Recommendations were also made
with regard to the design of masonry retaining walls as follows:

Design Parameters

(i) Soil Friction Angle (assumed) K] = 30 degrees

(i)  Active Earth Pressure (Ko conditions) K, =0.5
(i)  Soil Density ¥ = 18 kN/m®

(iv)  Surcharge Loadings from the slope above the proposed wall
(v)  Factors of safety as outlined ......... .

Recommendations were also made with regard to possible basement development.
The report notes: :

*Where the proposed basement is to be founded on a level cut platform rather than on
the existing sloping ground, then it will be possible to found all or part of the
_load-bearing walls of the structure on either conventional near surface pad or strp
footings.- Conventional shallow foundations on cut natural ground should be embedded
- a minimum depth of 0.45 m below the finished ground level into firm natural ground.

Where footings come within 2 m of the downslope edge of any cut bench, the’
. embedment depth should be increased to 0.6 m minimum below the final ground level,

Refer drawing 388/503-3 for schematic foundation layout. Piles 2.5 m minimum depth

should be used to support the basement foundations along the downslope penmeter.

These piles are not intended as load bearing piles, merely as a precaution to protect

the strip footing against the detrimental effects of seasonal shrinkage and swelling of
the site soils and soil cresep .”

A copy of the drawing 388/503-3 taken from the report is included herewith.

3.2 REPORT BY HUGH FENDALL CONSULTANTS LTD, DATED 18 JUNE 1999

This report was prepared to assess the ground conditions within the proposed garage
and driveway areas so as to determine what slope stabilisation measures and -
foundation types would be appropriate. Three test boreholes were drilled and the
report recommended the installation of subsoil and surface drainage measures, as well
as the use of specifically designed deep pile foundations. - - ,




4. DISCUSSION
41 SLOPE STABILITY

The Omniston Report concluded that the proposed dwelling site was sufficiently stable
for residential development provided that certain foundation recommendations were
implemented. The ground slopes within and below the dwelling area are around
16 degrees (1:3.5) with slightly steeper gradients up-slope (around 20 degrees, 1:2.75)
which extend for a significant distance. A concrete driveway traverses these slopes
approximately 15 metres above the dwelling and this is acting as a surface water
diversion drain to reduce runoff flowing across the building area.

This stormwater diversion would be improving the stability of the dwelling site and given
the moderate slopes, combined with the generally firm soil strength, itis considered that
the conclusion of the Ormiston Report with regard to the satisfactory stability of the area
was, and still is, appropriate. Note that the proposed basement development will not
extend beyond the existing building platiorm area, and hence the above conclusion is
applicable to the basement area.

It is further considered that the Ormiston recommendations with regard to the basement
development foundations are also satisfactory and shouid be implemented.

The steeper slopes adjacent to Laingholm Drive (to the west of the garage / dnveway)
are considered to be sufficiently clear of the proposed basement area, and in any
event, the stability of these slopes has been improved by the instaliation of the subsoil
drainage measures which were specified in our 1989 report and have since been
installed. -

it will be important that the proposed basement development does not include any
actions - that “would significantly reduce the existing slope stability. Hence, all
excavations must be fully retained with walls designed for "at rest” pressures, and the
placement of fill should be avoided as far as possible. The proposed underslab filling
must be limited to 2 maximum depth of 0.5 metres if normal density fill is used (eg.
GAP 40), and 0.8 metres if low density scoria is used. Greater depth "fills" should use
either polystyrene fill or a suspended slab system.

4.2 SOIL BEARING CAPACITY

The existing cut faces beneath the dwelling reveal generally firm, orange — grey, silty
clays, which are consistent with those derived from in-situ weathering of the underlying
Waitemata Group rocks. These soils have a peak, “undrained” shear strength of
90 kPa or greater, and hence a safe allowable bearing capacity of 100 kPa can be used
for foundation design. ' '

Note that pile foundations extending to a depth of 2.5 metres below the existing ground
surface will be required along the lower edge of the basement area to provide some
assurance against the effect of downhill soil creep and near surface
shrinkage / swelling movements.

All the proposed basement foundations must be specifically designed by a Registered
Engineer experienced in Geomechanics who is familiar with the site and this report.




5. SUMMARY AND RECOMMENDATIONS

Outlined above are our findings regarding the soil strength and stability which have been
based on a visual assessment of the property together with previous survey and subsoil
investigations. As a result, it is our professional opinion, not to be construed as a
guarantee, that the site is sufficiently stable for the proposed basement development.
This conclusion is based on the assumption that thé following recommendations will be
implemented:

A.

The proposed basement development must be constructed in accordance with the
drawings provided to us - by Mr M. Saunders — Ref 69901.

No actions must be undertaken which would significantly reduce the existing
ground stability. In particular:

« All cut faces must be fully retained with walls designed for “at rest” pressures
(Ko=0.5),

+ The placement of filling on or adjacent to the slopes shouid be avoided as far .
as practicable, and in any event, the proposed undersiab filling must be
limited to a maximum depth of 0.5 metres if normal density fill is used (eg.
GAP 40), and 0.8 metres if low density scoria is used.

e Stormwater control measures must be adequately maintained to ensure that
no concentrated discharges of stormwater occur onto the ground surface. All
runoff from roofed and paved areas must continue to be collected and piped to
the stormwater disposal system.

The basement area foundations must be specifically designed by a Registered
Engineer who is familiar with the site and this report. A safe allowable bearing
capacity of 100 kPa is considered appropriate for working load design, with shallow
450 mm depth) footings within level, excavated areas. Along the lower side of the
basement, the footings should--comprise 2.5 _metre_deep/ piles which can be
designed for a safe allowable &rid bearing pressure of 150 kPa.

Note that norrhal inspection ‘of the soils at the base of all excavated foundation

holes must be undertaken prior to the placing of cgncr.ete_tb ensure that sufficient

depth has been achieved and that sufficient soil bearing capacity is available. -

6. LIMITATIONS -

This Report has been prepared for the purpose of asseséing the ground strength and
stability in relation to the proposed basement development, so as to ascertain appropriate
foundation types / depths. The Report shall not be relied upon for any other purpose.




During excavation and construction tf)e”...'_sile_shoglq-_t_x_s_'e'x‘arhinﬁf by an Engineer of
Engineering Geologist compétent to judge whether the exposed subsoils are compatible
with the inferred conditions on which the report has been based. It is possible that the
nature of the exposed subsoils may require further investigation and the modification of

the design based upon this Report.

This report has been prepared solely for the benefit of Mr and Mrs Davidson as our client
with respect to the brief, and for the Local Territorial Authority to assess compliance with
the Building Act. The reliance by other parties on the information or opinions contained in
the Report shall, without our prior review and agreement in writing, be at such parties sole
risk. :

Yours faithfully,

e Folowr

Dr H.D.W. Fendal!
Director
HUGH FENDALL CONSULTANTS LIMITED
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Civil and Structural Engineering
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D.G. Bishop AUCKLAND, 8.
B.E. (Cnvil), N.Z.C.E. Civil, M.IPENZ Ph. & Fax 09-836-1853

Ref. 89122/ds2
11 September 2001

PROPOSED BASEMENT DEVELOPMENT
AT 1 LANDING ROAD, LAINGHOLM

DESIGN CALCULATION SUMMARY

INDEX PAGE

n P Producer - Statement Design 1

2.  Masonry Retaining Walls _ : " =8
Refer summary sketch details on Page 5.

3. Footings : 6-8
.For Masonry Retaining Wall Footings: Refer details Page 5.

For Other Footings: Typically use 300 mm wide x 200 mm deep
footings reinforced with 2/D12 longitudinal bars and R6 links at
600 mm centres. Footings to be 450 mm deep, and founded within
firm, natural soils. .
Support outer edge footing on 300 mm diameter x 2.5 metre deep
piles at 1.5 metre centres — refer summary sketch details on
Pages 7 and 8. .

General Notes:

1: Any parts of the structure which are not covered by the specific design included with these
caicuiations must comply either with the New Zealand Building Code or specific desian as detziled
by others. Any exceplions to this should be referred back to this Design Office.

2. This design does not include any assessment of site conditions regarding ground slability andior
soil strength. It has therefore been assumed for the purpose of the design that the site is stabie

. and that the soils have a safe allowabie bearing capacity of 100 kPa. Compliance with Section 3
of NZS 3604:1990 must be verified on site by others afier excavation 2nd prior to.the placing of
concrete in any foundation hole, A ‘ : ,

The preparation of this design has dbeen based on information shown on the d}awings proviied lo

us (particularly with regard to existing ‘structures, ground levels etc), and we have not
independently verified this information and are not endorsing that information as to its accuracy.
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) (Guidance notes on the usa of this form are printed on the reverse side)
ISSUED BY: DR K. D. W. FENDALL
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(D winii)
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(Eatent of Fngagemant) 2 .
requirements of ClAUSE(S) ..c..vvw.vsurrerereereree ! 4 B e ae TR of the Buikling Regulations 1992 for
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of the building work. The design has been prepared in accordance with .............. Bt L.l 9/’)‘\.‘&
(veriScaty aptable soiudion(s))

(respectively) of the approved documents issued by the Building Industry Authority and the work is described on

Hugh Fendall Consultants Ltd calcu)ation " arawings TG ...

{Dezign Fim)
and numbered....heference P22 and the specification and other documents according to which the
ing is proposed to be constructed.

As an independent design professional covered by a current policy of Professional Indemnity Insurance to a manimum
value of $200,000, | BELIEVE ON REASONABLE GROUNDS that subject to:

() the site verification of the following design assumptions ... 3table Site. 100 kPa safe.. ...

......................................................................................................................................................................

ard (i) -all proprietary products maeting the performance specification r'eq.sirements.

the drawings, speciﬁcétions. and ather documents according to which the building is proposed to be constructed

comply with the relevant provisions of the building code. : A :
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ERB/AERE RegNo. .. 8114 . . .
Member ACENZ [ | '
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This form 10 accompany Form 3 of the Bullding Heguiations 1992 for the application of a auﬂdlﬁg Consant.

181392




GUIDANCE ON USE OF PRODUCER STATEMENTS

This producer statement has been prepared by 2 combined task commiltes consisting of members of the
New Zealand Institule of Architects, Institution of Professional Englneers New Zealand, Association of
Consulting Engineers New Zealand, Bullding Officlals Institute of New Zealand, New Zealand Master Builders
Federation and New Zul.md Contraclors Federation.

Four producer statements are available and brie! details on the purpose of each are as follows:

Design: Intended for use by the parly responsible for the design when the territorial
authorily carries oul a less rigorous review of the documents.

Design Review: Intended for use by a suitably qualified independent design professional where the
territorial authority docs not undertake an internal review and relies on the
independent design professional’s revicw to issue the bullding consent.

Construction: Intended for the use by the contractor of the building works where the territorial
authority requires & produccr statement at the completion of construction.

Construction Review:. Infended for usc by the design professional required by the building consent to
ALY L C o S undertake construction monttoring of the bullding works,

The producer statcments system Is intended to. proirldc territorial authoritics with reasonable grounds for the
issuing of a Building Consent or Code Compliance Certificate without having to duplicate design or
construction checking by others. : _

The following crlu:rla are recommended to Territorial Authorities with respect to the use of the producer
statements.

Definition of Suitably Qualified Design Professional

A suilably qualibed design professional should have recognised qualifications and wcpcrlencc for the work
underiaken and should be sither:

1) an aclive member of Lhe Associalion of Consulling Engineers of New Zealand (ACENZ) or;
(i)’ & corporate member of the lustitution of Professional Engineers of New Zealand (IFENZ) having & currenl
. policy of Prolessional Indemnity Insurance for a sum not less than $200.000 or:

(i) a member of the New Zealand Institute of Architects (NZIA) having & current policy of Professional
Indemnity Insurance for a sun of 1ot less than $200,000.

De.si@ Build Contracts

If the design professional is engaged by the contraclor, the lerrilorial authority should sa.tlsfy itseli that it is
appropriate for the territorial authorily to rely upon a producer slaiement from Lhe design professional.

Consulting Services during Construction Phase

There are several levels of service which a design professional may provide during the construction phase of a
project. The territorial authorily is encouraged to require that the service (o be provided by the duly:
profcssional is appropriate for the project concerncd.

Requirement to provlde Producrr Stltemenl

Tewritorial authorities should easure that the applicant is aware of any circumstances in which there muy be
a requirement for producer statements for the construction phase of bullding work at the time the building

* consent is iasucd a3 no design professional should be expected to provide a producer statement unless such
a requirement forms part of the desipn professional's engagement.

Attached Particulars

Attached particulars relerred to in this produocr statement mrf.r to supplcmcnta:y inlormation. appended to
the producer sialement.
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Depth (Thicknsss) = 180 mm
Width = 1000 mm
d= 20 mm
Bar Diameter = 12 mm
Spacing = 600 mm
Number of bars = 1.656667
As = 188.5
Yield = 300 MPa
fe = 4 MPa
Asxfy = 56548.62 N
a= 16.6 mm
3.9 KN-m

Grade C

Balance Conditions Check

Balance Steel ratio = o. 005422
75 % of Balance = 0004817 .
Actual Steel Ratio = 0.002094 -
Hence: OK
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REINFORCED MASONRY DESIGN
Depth (Thicknass) = 190 mm
Width = 1000 mm
d= 90 mm
Bar Diameter = 16 mm
Spacing = 600 mm
: Number of bars = 1.686667 Balance Conditions Check
As = 335.1 Balance Steelratic =  0.006422
Yield = 300 MPa 75 % of Balance = 0.004817
fc = 4 MPa Aclual Steel Ratio = 0003723 -
: Asxfy = 100530.8 N Hence: OK
-y a= 29.6 mm
. i Mus 6.4 kN-m
¥: Grade C
REiSe: R W : i n
~i---{-- REINFORCED MASONRY DESIGN T e
- .L_ Depth (Thickness) = 180 mm :
_i - . Wiagth = 1000 mm

jo odim 80 mm
Sy & Bar Diameter = 16 mm H
=i r° Spacing = 400 mm
_ . Number of bars = 25 Balance Conditions Check
SoTE SAmm 502.7 Balance Steel ratio=  0.012844

b Yield = : 200 MPa 75 % ofBalance =  0.008633
T fe= 8 MPa Actual Steel Ratio =  0.005585
Asxfy = 1507963 N Hence: OK
as= 222 mm :
Mu = 101 kN-m
Grade B
- e Dz P 60 Ged C

L odeT D D b Geske B




“PACIFICY REF. Ko, 717

HUGH FENDALL CONSULTANTS LTD |/08 NAME

PAGE No.

Civil & Structural Engincering | scrioN.

& A Montcl Avénte, - Telephone 0-9-§36-1833 | 108 N. DESIGNED.

Henderson, Aucklond, 8,

DATE. CHECKED.

7~

-, D
rars

: .
/

e ‘omde .
el o af 3 2
. v
' - ’
y - ' 2 -
e g s -
' : { 5
- pemmte - b - H
o . H N '
» ' X > '
—: --4\—-- - f {
- < . ' '
'] . .
v — -t
4 h v
G TR | i
B sl ok R A -— - -
B =& o8 i
B el A -
1 11 a . ;
: H
_l._.._L g .%.._..n — —
_13 | SR B _J.
. 1 O
. 2 . > H
O g ol
> 2 i
— .y wlio - .-
. M '
sed wal -
e PERLOF
]
el -
' - '
. .
' -
- v
e
’

d’e ﬂ7a4a-.3 D?flg\ da-;:

-8
0
-6

r=
=y
L




200 mm MASONRY WALL
S COERTO ALL CELLS FILLED
FREE DRAINING GRANULAR
MATERIAL EG,GAP 20
"RETAINED HEIGHT"
MINWUM LAP
40BAR DIA_.
100 mm DRAINCOIL 8
TO FREE DRAINI /
OUTLET CLEANQUTS AT VERTICAL
S WHERE WALL HEIGHT
8 ISOVER1.2m
¢'!'
e T e —— e —ry— 100 mm SLAB,
200 mm THICK FOOTING = ~ - 665 M=SH CENTRAL
WITH 016 LONGITUDINAL
AT 200 men CENTRES.
——BASE WIDT!
NOTES:
1. A SAFE ALLOWABLE BEARING PRESSURE OF 0
100 kPa 1S REQUIRED UNDER WALL FOOTRG. RETAINED | VERTICAL [HORIZONTAL BASE MASONRY
_ HEIGHT BARS BARS WIOTH GRADE
z—anOE-a'MAsomvasoumss ENGINEERING : :
¢ INSPECTIONS TO BE CARRIED OUT DURING UPTO10m|D12@600 (D12@€00 | "08m c
cousmucrm .
UPTO12m|DIE@600 |D12@ 6CO 10m Cc
4 OWCRETE AND GROUT STRENGTH TO BE
17.5MPa ST
Cot ZBD.AYS UPTO15miD16 @400 |D12 @600 18m ___B__, o
Scales ‘NOT TO SCALE Projoct’ 80422
Orawn HDWF |[Dete 801 Shear .5 of
HUGH FENDALL CONSULTANTS LTD DAVIDSON, 1.LANDING ROAD, LAINGHOLM
(i 3nd Strectiral Engecering - -
6A Montel Avenye. Hendersza ph 8361833 CANTILEVER MASONRY RETAINING WALL

——— -
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2 Foo TG-S

NO\J ’QO—A ﬂa_g/ we ﬂu&s“ wie 2o ~ é’ei‘b {)Jﬂ

"Da\;j;.a Ae, 406“3“/ -ﬂoﬁ_j Joack

RO . & creum

, i ie-l, . i FOOTING LINE: Quter Edge Foating
Koy T A5 : Loads to Footing Are:
g2 A g nem Sze | Densty| Conbioulary | Gravity Load| Uive Load | _Lodds permews |
R ] ) N Wi {09 L aPa)  |C pdim) [ i)
PR SuipFocling | 03 02| 25 15 |
. SublloorWat | 02 06| 20 24 {
M Flocrs 0 a5 5 0 0 |-
r |Deck 0s as 2. 03 12 |
s wall 3 24 2 43 i
LS (Roct 0 | __oss . 0.25 0 0 J
1
- e Totals (xNim 9 1.2
: . Tolzl Woeking Load 10.2 kNfm 0
T . WSloads 14G 125 kNém
-yt or o 1.2G+1.6Q 127 kNim
' PicSpacing 1.5 melres
E Eods Working Load pev File = 7.7 kN (each skde of single span)
and = 15.3 kN (# multiple spans)
Maximum BM in Beam 3.6 kN-m
REINFORCED CONCRETE DESIGN
Deplh (Thickness) = 200 mm
Widhh = 300 mn
d= 100 mm
Bar Dismester = 12 mm
Soacing = 150 mm
Number of bars = 2 Ba'ance Conditions Check
As = 2282 Balance Steelratio= 0.052111
Yielo = 300 MPa 75 % of Balance = 0024083
fec = 20 MPa Aciual Steelt Rato = 0.00754
Ao xfy = £7858 N Hance oK
&= 13.3 mm .
My = 54 kN-m
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HUGH FENDALL CONSULTANTS LTD

: Civil and Structural Engineering
Dr. H.D.W. FENDALL Director 6A Montel Avenue,

B.E. (Civil) Hons., Ph.D, M.IPENZ . . Henderson,
R.N. McLEAN Director AUCKLAND, 8.
B.E. (Civil) Hons., M.IPENZ Ph. & Fax 00-838-1853
Ref: 99121

18 June 199¢

Mr & Mrs J & J. Davidson,

1 Landing Road,
Lainghcim,
WAITAKERE CITY.
Dear Sir & Madam,
PROPOSED A ECK ADDITIONS &
DRIVEWAY RETAINING WALL
AT 1 LANDING ROAD, LAINGHOLM -
GEOQTECHNICAL APPRAISAL
. CTION

As requested, we have carried out a Geotechnical Appraisal Report at the above site in
order to ascertain the ground conditions at the proposed garage, retaining wall and
deck locations, and thereby determine if the building areas are sufficiently stable for the
proposed development. Qur investigations were aimed at determining what, if any, soil
stabilisation measures are required, and also to determine appropriate foundation
types and depths for the proposed structures.

It is concluded that the building areas are sufficiently stable for the proposed
developments provided that the recommendations contained in Section 5 herein are
implemented. These recommendations include subsoil and surface drainage measures,
and the requirement for deep pile foundations specifically designed to resist lateral
pressures resulting from the downhill creep of the near surface soils.

Please note that this report only considers the issues of soil strength and stability
issues in relation to the proposed structures and not to any other aspect of the
proposed development nor any issues relating to the existing dwelling.



2. SITE DESCRIPTION

2.1 GENERAL

The legal description of the property is Lot 2, DP 140604 and it is located to the south
of the intersection of Laingholm Drive and Landing Road. Vehicle access to the site is
via a common accessway off Laingholm Drive approximately 85 metres to the north-
east of Landing Road. The property has a irregular shape with an area of 3,298 square
metres and a road frontage to Laingholm Drive of 74.1 metres.

The existing dwelling is located near the centre of the property while the proposed new
garage will be located towards the north-west as indicated on Drawing 1 attached.
New deck areas are also proposed to the south of the dwelling as shown.

The ground surface in the vicinity is characterised by a large east-west trending ridge
to the south of the site. The site is located at the north-western end of a broad crested
side spur extending off the main ridge. The spur falis down towards the north with
average ground gradient of around 15 - 20 degrees although some steeper areas are
present. :

Most of the slopes have a uniform, stable appearance although past slumping of the
road cutting along the eastern side of Laingholm Drive is apparent. In addition, down
hill soil creep in the form of curved and leaning trunks of the vegetation is apparent on
most of the moderate to steeper sloped areas.

To the north and west of the proposed garage location are fill batter slopes which fall
down away from the garage at about 30 degrees. The natural slopes below are
typically 20 degrees although about 13 metres to the west of the garage is a road
cutting which slopes at about 45 degrees over a vertical height of about 6 metres.
Around 5 — 10 metres to the south of the garage is an apparent old slump that extends
up towards the driveway. This slump was presumably a result of the road cutting
below. -

2.2 GEOLOGY

The New Zealand Industrial Series Geological Map for the Cornwallis Area
(Sheet N 42/7 - 1:25,000 scale), indicates that the proposed building area is underiain
by a residual soil (sz5) which has been derived from in-situ weathering of the underlying
Waitemata Formation rocks. The soils are described as greyish white to yellowish
brown, soft to very stiff, clays and silts which grade down into the underlying
sandstones and mudstones within around 8 metres of the ground surface. The
underlying Waitemata Formation sandstones and mudstones were laid down in a sea
floor environment during the early Miccene Period (around 19 - 24 million years ago).
Subsequent uplifting has occurred and the normal forces of erosion have produced the
topography now evident.




The clays and silts derived from in-situ weathering of the Waitemata Formation
normally have a safe allowable bearing capacity of at least 100 kPa for the support of
standard, shallow dwelling foundations. However, the near surface clays in particular
can be subject to significant shrinkage and swelling movements as a result of seasonal
moisture content variations. This can detrimentally affect standard shallow (about
450 mm deep) footings and can result in cracking of brittle veneers, etc.

In addition, downhill creep of the near surface soils can occur on slopes greater than
around 15 - 20 degrees and slumping can occur on slopes greater than around
20 degrees, depending upon groundwater conditions, vegetative cover, etc.

On steeper slopes such as this, adequate protection must be provided against the risk
of soil slumping, and pile foundations that are specifically designed to resist |ateral
pressures caused by downhill soil creep must be utilised.

3. INVESTIGATIONS

Our investigations to ascertain the soil strength and stakility in the vicinity of the proposed
garage, driveway retaining wall and southern deck included a visual appraisal of the
property and surrounding areas, the surveying of three cross-sections through the
proposed building areas, and the drilling of three boreholes each to a depth of 3.5 metres.
Shear vane measurements of "undrained” soil strengths wera undertaken at approximately
0.5 metre intervals within the boreholes using a Geonor hand shear vane.

The locations of the boreholes and cross-sections are indicated on Drawing 1 attached and
the survey cross-sections are plotted on Drawings 2, 3 and 4. The Borelog Records which
include the shear vane strength results are also inciuded herewith following the drawings.

_Fill material comprising mainly silty clays and some clayey silts was initially encountered in
boreholes 1 & 3 and extended to 0.8 metres and 0.9 metres depth respectively.

~ The natural soils within all three holes initially comprised mainly grey & orange with some
brown colouration, clayey silts and silty clays, and these materials extended to 2, 3.5 &
2.5 metres depth in Boreholes 1, 2 and 3 respectively. Undemeath these layers in all three
Boreholes, firm to stiff silts were encountered and it is inferred that these latter matenials are
transitioning into the less weathered underlying rocks.

The watertable was noted to be at 0.9 metres depth in Borehole 1, and 3.1 metres in
Borehole 3 at the time of drilling. The fill material in particular was moist fo wet due to
extended wet weather.

The peak shear strength measured within the fill ranged between 44 to 66 kPa, while the
remolded strength ranging between 26 and 40 kPa,

The weathered silty clays and clayey silts were reasonably firm with the peak shear
strengths typically ranging between 116 and 188 kPa, and the remolded strengths ranging
between 48 and 100 kPa. The deeper silts encountered within all three Boreholes were
noticeably stronger with the peak strengths measured being 228 kPa or greater and the
remoided strengths being 55 kPa and 126 kPa,



in general, the soil sensitivity (ratio of peak shear strength to remolded shear strength) was
reasonably low, being mostly between about 1.4 and 2.7 with one high value of 4.28. This
indicates that the soils do not unduly lose strength upon shearing.

4. DISC ON

4.1 GARAGE
A) Fill Stability

The existing ground slope (fill surface) within the southern half of the proposed garage
building area is quite gently being about 5 - 6 degrees. However, within the northern
portion and immediately to the west are fill batter slopes which slope at up to about
30 degrees over a vertical height of around 1.5 metres. Based on our test boreholes
and cross-section surveys it is inferred that the natural ground surface slopes in the
immeadiate vicinity slopes at typically 15 to 20 degrees — refer cross-sections A-A and
B-B.

When placing fill on a siope, it is essential that all topsoil be first removed, and that
slopes greater than around 10 degrees are "benched" prior to commencement of filling
- to help ensure the stability of the fill. It is considered unlikely that this work was
carried out in this case and therefore it must be concluded that the existing fill is at risk
of downhill creep and / or slumping. Hence, it is recommended that sufficient fill is
removed to ensure a maximum fill depth of 0.5 metres, and that the proposed garage
be constructed with a suspended floor system supported on deep pile foundations.

B) Overall Slope Stability

Even though removal of the fill will take some weight off the slopes below, the slopes
must still be considared to be potentially unstable with respect to the steep road cutting
to the west. To ascertain the slope stability safety factors and thereby determine if any
stabilisation measures are required, a slope stability analysis has been carried out
using the computer prcgramme UTEXAS2. The computer model is shown on
Drawing 5 on which is indicated the assumed effective stress soil strength parameters:

Although the watertable was encountered at 0.9 metres to 3.1 metres within our test
boreholes, a significant rise in groundwater level is likely to cccur during wetter, winter
conditions - particularty in view of the extensive siopes uphill of the site, Hence, the
groundwater table was initially taken to be at the ground surface for the analysis.

A selection of the slip circles anzalyses are shown on Drawing 5 so as to demonstrate
the safety factor trends. In general, the smaller slip circles encompassing material near
the road cutting have the smaller safety factors, while the stability gradually increases
as the larger slip circles encompass more and more of the gentler slopes.

The table overleaf summarises the results for the slip circles shown on the diagram and
shows the effect of lowering the ground water table. Note that circles with a radius of
23 metres or more extend into the proposed garage building area.



SLOPE STABILITY ANALYSIS

CIRCLE RADIUS SAFETY FACTORS FOR WATER TABLE DEPTHS OF
(Refer Drawing S) 0 (Surface) 1 metre 2 metres 3 metres
10 0.81 1.07 1.30 1.50
{ 15 0.85 1.12 1.35 1.56
% 20 0.88 112 1.36 1.57
L 25 _ 0.89 _ 1.14 1.36 1.57

As can ba seen, the safety factors do not vary significantly with the size of the circle but
are markedly changed by lowering the ground water level. The NZ Building Act
Approved Documents specify a mimimum safety factor of 1.5 and hence it is clear that
the waler table must be maintained below a depth of 3 metres.

The option of utilising a soldier pile retaining wall or similar is not considered
appropriate in this case due to the depth of the potential slip circles.

It is considered that the deeper silty soils are likely to be reasonably porous. Hence, a
system of horizontal drainage bores should be able to provide sufficient reduction in
ground water levels when combined with surface water drainage measures. The bores
would comprise 32 mm diameter slotted uPVC pipes wrapped in filter cloth which are
inserted intoc 40 mm diameter holes bored into the face of the road cutting. As
indicated on drawings 1 and 2, nine bores each 20 melres long are recommended.

C) Soil Bearing Capacity

The fill material within the propesed garage area is of soft to moderate strength and s
not suitable to support any loads from the proposed structure. Hence zll foundations
will have to be taken down and founded within the firm, natural soils beneath. '

Potential downhill creep of the fill may still occur although the resulting forces on the
piles will not be significant provided that the fill is reduced to a depth not greater than
0.5 metres as outlined in Section 4.1A above.

Downfill creep of the upper, more clayey, natural soils could aiso occur and it is
considered necessary that deep pile foundations be utilised — particularly around the
outer edges of the garage. It is considered that the piles must be specifically designed
to resist the lateral soil pressures that could be developed by the downhill creep of the
upper 1.5 metres of soil depth. These pressures should be assessed using an “at-rest”
soil pressure co-efficient (Ko of 0.75) together with an effective width of three times the
pile diameter. Subject to the specific design calculations, a pile depth of at least
3.5 metres should be adopted for the piles along the neorth-eastern and north-western
sides of the garage.

- The natural soils were noted to be reasonably firm throughout, with a minimum peak

shear strength of 100 kPa measured within the upper clays and a minimum of 200 kPa
within the stiff silts below a depth of about 2 — 2.5 metres. Hence, it is considered that
the following soil bearing pressures can be utilised for foundation design:



s

Safe Allowable Soil Allowable Soil Bearing
ITEM Bearing Pressure For Pressure For Ultimate

Unfactored Loads Limit State Loads

Shallow Footings

(minimum 450 mm deep 100 150

intc natural soils).

Piles

(at least 2 metres into 150 200

natural soils).

Note that these bearing pressures and embedment depths apply to the natural soils
only. .

The existing fill is also not considered suitable for the support of "slab-on-grade” ficors,
and hence a suspended floor system will be required for the garage.

4.2 DRIVEWAY RETAINING WALL

It is proposed to retain the outer (north-western) side of the driveway as it approaches
the proposed garage. Cross-section C-C and Borehole 3 reveal the soils in this vicinity
to comprise: )

e up to about 1 metre of existing fill, overlying
« 1.5 metres of moderate strength clays, then
+ firm to stiff silts.

Down hill creep or slumping of the clay soils cannot be ruled out and hence these
cannot be relied upen to provide long term support to a retaining wall. Hence, the
proposed pole retaining wall will have to be designed for an effective retained height of
2 metres of the existing soils plus the depth of any proposed additional fill.

Specific design of the wall will be required, and it is considered that a safe allowable
lateral soil pressure of 100 kPa can be adopted for piles extending into the firm silts.

4.3 PROPOSED DECK TO SOUTH OF DWELLING

As shown on the drawings prepared by Mr M. Saunders, it is proposed to construct a
new timber deck to the south of the dwelling. This area is well clear of the steeper
slopes down to the road with the natural surface gradients being around 15 -
20 degrees.

The dwelling location was the subject of a Geotechnical Appraisal report by Ormiston
Associates Ltd in March 1997 (Reference 388/503). This report indicated that the then
proposed site was suitable for the dwelling provided a number of recommendations
regarding foundation types and depths etc were implemented.




It is our opinion that the previous report is applicable to the proposed deck area and
that the deck can be constructed at the intended location provided that it is supported
on piles which extend to a depth of at least 2 metres below the ground surface. Note
that this depth may be reduced within excavated areas provided that:

.

5

The piles extend to a depth of at least 2 metres below the original ground surface,
and
A minimum pile depth of 1 metre is achieved.

. SUMMARY AND RECOMMENDATIONS

Outlined above are our findings regarding the soil strength and stability which have been
based on a visual assessment of the property together with the survey and subsoil
investigations. As a result, it is our professional opinion, not to be construed as a
guarantee, that the site is sufficiently stable for the proposed garage, driveway retaining
wall and deck. This conclusion is based on the assumption that the following
recommendations will be implemented:

A

The proposed ilems must be located as shown on Drawing 1 attached, and must be
constructed in accordance with the plans provided to us by Mr M. Saunders.

Note however, that the foundations must be constructed as recommended by this
report.

To ensure that the proposed garage and driveway areas have a long term slope
stability safety factor in excess of 1.5 as required by the NZ Building Act Approved
Documents;

+ a system of drainage nine, 20 metre long drainage bores must be installed as
outlined on drawings 1 and 2.

« sufficient of the existing fill within the garage area must be removed to limit it
depth to 0.5 metres.

All structural loads from the proposed garage must be taken down and founded
within the firm, natural soils beneath the fill. A suspended floor system will also be
required.

Specific foundation design Dy a Registered Engineer experienced in
Gecmechanics and familiar with the site and this report will be required.

The proposed driveway retaining wall can be constructed & maximum of 1 metre
beyond the outer edge of the existing drive provided it is specifically designed in
accordance with the recommendations of this report.

The proposed deck to the south of the dwelling must be supported on piles
constructed in accordance with the recommendations herein.



F. Note that normal inspection of the seils at the base of all excavated foundation holes
" must be undertaken prior to the placing of concrete to ensure that sufficient depth
has been achieved and that sufficient soil bearing capacity is available.

G.  Point discharges of stormwater onto the ground surface adjacent to any structure
could soften the soils and result in foundation problems. Hence, ali runoff from
roofed and paved areas must be collected and piped directly to the road water table.

H.  Any earthworks on the property involving filling or excavation over 0.5 mefres in
depth must only be carried out on the advice of a Registered Engineer experienced
in Geomechanics who can ensure that the existing stability of the building site wouid
not be compromised. :

6. LIMITATIONS

This Report has been prepared for the purpose of assessing the ground sirength and
stability at the proposed building site, so as to determine any required soil stabilisation
measures and appropriate foundation types / depths. The Report shall not be relied upon
for any other purpose.

Recommendations and opinions contained in this report are based upon data from auger
holes put down during these investigations. The nature and continuity of subsoil conditions
away from the borehcles are inferred and it must be appreciated that actual conditions
could vary considerably from the assumed model.

Erosion of steep slopes by soil creep movements and surface slumping is an on-going
phenomenon. Therefore the erection of any building above a reasonably steep slope wili
always be subject to some degree of risk.

Provided the above recommendations are implemented, we would consider that this risk is
acceptable in terms of the erection of the proposed garage and other items. However, it
must be accepted that the value of the property will be reduced in the event of any
significant soil failure, even if this occurs outside the proposed building areas.

During excavation and construction the site should be examined by an Engineer or

Engineering Geologist compstent to judge whether the exposed subsoils are compatible

with the inferred conditions on which the report has been based. It is possible that the

nature of the exposed subsoils may require further investigation and the modification of the
design basad upon this Report.



This report has been prepared solely for the benefit of Mr and Mrs Davidson as our client
with respect to the brief, and for the Local Territorial Authority to assess compliance with
the Building Act. The reliance by other parties on the information or opinions contained in
the Report shall, withcut our prior review and agreement in writing, be at such parties sole
risk.

Yours faithfully,

/e@w%wéw

Dr H.D.W. Fendall
Direclor
HUGH FENDALL CONSULTANTS LIMITED
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HUGH FENDALL CONSULTANTS LTD
BORELOG RECORD

CLIENT: Mr & Mrs J & J Davidson, 1 Landing Road, Laingholm  REFERENCE NO: 89122
DRILLED BY: Aveeri Singh
COMMENTS: Rainy day

BOREHOLE NO: 1
DRILLED DATE: 14 /6 /99

WL = Ground Water Level

Depth Soil GEONOR SHEAR VANE
(m) SOIL DESCRIPTION Graph | WL STRENGTHS (kPa) S
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e
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20 ;‘3 —Q100 : 240 + |
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S = Soil Sensilivity (Ratio of Peak Strength to Remolded Strength)
% = Peak Shear Strength
O = Remolded Shear Strength
UTP = Unable to Penetrate Vane
UTA = Unable to Auger




HUGH FENDALL CONSULTANTS LTD
BORELOG RECORD

CLIENT: Mr & Mrs J & J Davidson, 1 Landmg Road, Laingholm REFERENCE NO: 89122

DRILLED BY: Aveen Singh BOREHOLE NO: 2
COMMENTS: Rainy day DRILLED DATE: 14 /6 /99

“Depth ' Soil T GEONOR SHEAR VANE
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HUGH FENDALL CONSULTANTS LTD
BORELOG RECORD

CLIENT: Mr & Mrs J & J Davidson, 1 Landing Road, Lainghcim REFERENCE NO: 93122

DRILLED BY: Aveeri Singh BOREHOLE NO: 3
COMMENTS: Rainy day DRILLED DATE: 14/6/99
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== ORMISTON ASSOCIATES LTD

CONELUNTS IN GEOTECHNICAL ENGIREERING, GECLOGY & ENGINEERING GECLOGY

54 Ponsonby Rood Ponsonby PO Box 47-822 Pansanby
388/503 g Aucklond 1 New Zealand
Tolophone 09-378 1081  Focsimile 09-378 9834

12 March 1997

" Maddren Homes

P O Box 244
KUMEU

Attention; Lois Green

Dear Madam,

FOUNDATION INVESTIGATION FOR PROPOSED HOUSE
AT 1 LANDING ROAD, LAINGHOLM

1. Introduction
As requested by Lois Green of Maddren Homes, we have undertaken a foundation investigation -

at the above address for a proposed residential dwelling to be constructed at the property.

Qur bricf was to:
(i) ~ Assess subsoil conditions at the property. _
(i1) Assess site stability and provide recommendations on site stabilisation measures if required.

(iii) Provide recommendations on foundation depths and provide foundation desigh parameters.

The findings presented in this report will be used to support a Building Consent application to
the Waitakere City Council.

2. Previous Reports
An investigation has been previously undertaken on Lot 2 as part of an investigation for the
Rudolf Steiner School. The investigation and reporting was undertaken by Works Consultancy

AW, Omiston BSc (Gaol ) MSc [Bng Gool) M Aus.LMM.
L. G. Dooley B.L [Hans)iCivd], N.ZC.E, MIFENZ fing Frg

GEOTECHNICAL ENGINEERING » GEOLOGY » RESOURCE MANAGEMENT » ENVIRONMENTAL ENGINEERING « ENGINEERING GEQLOGY
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Services and their report is entitled “Proposed Subdivision, Landing Road, Laingholm, Lots 1 to
4 for Steiner School - Geotechnical Investigations.” dated 1990, Ref: unknown. This report
provided the location of a recommended building platform on relatively gently sloping ground

adjacent to Landing Road. The report also recommended specific design of foundations.

3. Site Deseription
The property is legally described as Lot 2, DP 140604, with an approximatc arca of 3298m?2.

The property is located on the southem side of Landing Road and at the time of our investigation
was covered in bush. From the northem boundary at Landing Road, the ground slopes up to the
southemn boundary at angles varying from 10 ° to 16° adjacent to Landing Road, increasing to 21°
at the location of the proposed buildiﬁg platform. A concrete right of way is located immediately

above the southern boundary providing access to several properties above the subject site.

At the time of our investigation there were no obvious signs of recent, major decp seated
instability or signs of relic instability observed or; the subject property, however, we did observe
soil creep on the stceper slopes at the property at the location of the proposed building platform.
Soil creep is the slow, downslope movement generally within the upper 0.5m to 1.0m of the
ground surface and is noticeable on ground slopes generally greater than 15°. Vegetation on
slopes assists in the rctention of the upper site soils. Foundations can be designed to

accommodate soil creep loads.

4. Geology
Reference has been made to the Geological Map of New Zealand, Sheets R11, Scale 1:50,000

dated 1992 which indicates that the site is underlain by weathered residual soils of the Waitemata
Group. These soils are derived from weathering of the parent sedimentary sandstones and
siltstones to form a mantle of residual seils typically comprising firm to very stiff clays, silts and
sands of variable plasticity. These soils are prone to shrinkage in the summer when the ground-

water tables are low and also prone to swelling in winter when the groundwater tables are high.

On steeper slopes the residual soils are prone to a translational failure mode when they become
saturated. Generally movement of the residual soils often occurs at the contact between the
weaker soil mantle and the underlying harder material. Instability can also be associated with the

perching of the groundwater table above the contact with the hard, less-weathered materials. The
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occurrence of deep-seated failures within the underlying sandstones and siltstones is relatively
uncommon, however this is dependent on slope geometry, bedding plane angles, faults and

groundwater levels. -

The presence of the residual soils of the Waitemata Group was confirmed at the site during our

investigation.

5. Site Investigations
Investigations at the site comprised a walkover inspection and the drilling of 4 hand augered

boreholes, BHI to BH4 to depths of 5.0m below the existing ground level. In-situ undrained
shear strength testing was undertaken in each borehole at intervals of depth to obtain a strength
profile. The undrained shear strength values given on the boreholes logs are corrected dial

readings off the Pilcon hand held shear vane. In addition, Scala Penetrometer testing was

‘undertaken from the base of the boreholes BHI to BH4 in order to assess soil strengths at depth. |
. The boreholes were drilled by R & G Soil Search on our behalf and under our direction. The

measurcments of the groundwater table were undertaken in each borehole, with all boreholes dry.
A tape and clinometer survey was undertaken at the site to locate the boreholes and to obtain a
cross-section through the site. It should be noted that these arc approximate survey methods only

and that the existing site features shown are approximate only.

The locations of the borcholes and proposed house are shown on the attached Site Plan Drawing
No. 388/503-1

6. Subsoil Conditions
The subsoil conditions encountered at the locations of the horchnlcs arc summarised below and

arc shown on Cross-Section A-A on Drawing No 388/503-2. A full description of the site soils
is shown on the attached boreholes logs. Subsurface conditions have been éxtrapolated between
the boreholes'and opinions and recommendations are based on this assumption however, even
though such inference is made no guarantee ¢can be made as to the validity of such inferences or
assumplions due to the inherent variability of natural soil deposits, consequently, variations

between the boreholes may exist and may vary away from our cross-section.
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The soil descriptions provided on the borehole logs are generally in accordance with the
descriptions provided in the New Zealand Geomechanics Socicty Published 1984.

¢ Borchole BHI was located upslope of the proposed house location, near the existing concrete
right of way. The soils comprised fill up to.a depth of 0.7m overlying natural ground. The fill
is likely to have been placed during the construction of the existing right of way close to this
borehole.. The natural deposits beneath the fill comprise clayey silts and silts exhibiting in'situ
undrained shear strengths ranging from 72kPa to 152kPa. '

« Borehole BH2 was located near the upslope edge of the proposed house. The natural deposits
comprise clayey silts and silts exhibiting insitu undrained shear strengths ranging from
128kPa to greater than 191kPa and UTP (Unable to Penetrate).

« Borchole BH3 was located near the downslope edge of the proposed house. The natural
deposits comprise clayey silts and silts exhibiting insitu undrained shear strengths ranging
from 99kPa to greater than 191kPa and UTP (Unable to Penetrate).

« Borchole BH4 was located below the proposed house, with the natural soils comprising clayey
silts and silts exhibiting insitu undrained shear strengths ranging from 80kPa to greater than
191kPa and UTP (Unable to Penetrate).

e The groundwater was measured in all boreholes on the 6 March 1997 with all boreholes dry.
These readings répresent a summer condition, consequently groundwater could rise above
the base of the borcholes following prolonged or intense periods of rainfall, pa:ticulaﬂy
during the winter period.

e Scala Penectrometer results from boreholes BIHI, BH2, BH3 and BII4 indicate that the
“inferred” surface of the relatively less weathered sandstone and siltstone (“Bedrock™) ranged
in depth from approximately 5.0m to 5.5m below the existing ground level at thosc locations.
Generally 10 blows per 50mm penetration with the Scala Penetrometer is indicative of the
inferred surface of the less weathered sandstone/siltstone or a more dense layer. The table

below indicates the depth to the inferred “bedrock™ contact below the existing ground level.
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The shallower depths to “bedrock™ in boreholes BHI and BH2 are likely to have resulted

following the removal of the residual soil mantle by land slippage features.

Borchole Number |  *Groundwater Table Inferred “Bedrock™ Contact
A Depth Below GL (m) | Depth Below GL (m)
BHI Dry 55

BH2 . Dry- 5.0
BH3 Dry 54
BH4 Dry 5.0

* Groundwater Measurements taken on 6 March 1997

7. Land Stability
As discussed under the 'Site Description’ section of this report there were no obvious signs of

major recent deep seated instability obscrved at the site, however, there were signs of soil creep
on the moderately steep to stecp slopes at the property and at the location of the proposed
building platform. In ordér to reduce:-the risk of the proposed house béing affected by possible
soil creep extending in an upslope direction piles proposed to support the house will need to be
designed to resist soil creep. This aspect is discussed further under the “Foundations™ Section of

this report,

The stability of the property and the proposed building platform is discussed in the. following

sections.

7.1 Stability - General

A qualitative risk assessment has been undertaken at the site based on the geomorphic mapping

undertaken, observations of the surrounding environs and the information obtained from the soils

investigation.
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The stability of the site has been assessed by taking into account the following factors.

(®

(i)

(iii)

Slope Angle:

In general the steeper the slope below a particular building platform the lower the Factor
of Safcty and the greater the risk is to the proposed building platform from slope
instability. Slopes at this site are considered to be moderately sloping st the location of

the proposed building platform.

The Slope Length:
In general the longer the length of slope the greater the likelihood of instability occurring
on the slope. Slope lengths are in the order of 20m to 50m in Jength.

Existing Instability:

The presence of pre-existing relic slump features and/or shallow surface creep and
erosion features can indicate that the risk of further retrogressive slumping uphill and
towards any proposed building platform or surface creep downslope of the building
platform. As discussed, at the time of our investigation there were no obvious signs of
recent, major deep seated instability or signs of relic instability observed on the subject

property, however, as discusscd, we did observe soil creep at the site.

7.2 Stability Requirements : :
In general, Council require that potential building sites have a theoretical Factor of Safety against

instability in excess of 1.5 for residential development purposes. However, these empirical

values should be used as a guide only in assessing site stability, and should be used in

conjunction with a qualitative assessment based on a walkover inspection of the sitc, an

interpretation of the site features and the information obtained from the boreholes drilled at the

site.

The quantitative assessment of stability of the proposed building platform has been

undertaken and is discussed in the following sections.
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7.3 Stability Analyses A
In order to assess the stability of the slope and to satisfy Council’s requirements, an analytical

check on the overall stability of the building site is-shown on cross-section A-A" on Drawing No.
388/503-2 has been carried out using assumed planar failure surfaces. The stability analysis

models the ground conditions and a groundwater regime for existing conditions and for raised

- groundwater conditions (groundwater raised + 4.0m above that measured on 6 March 1997)

which, in our opinion, represents a worst case scenario. It is our assessment that groundwater is
likely to flow towards the base of the slopes at the site, towards Landing Road.

Assumed lower bound effective stress shear strength parameters have been used in the stability.
analysis based on the soil description and the undrained shear strengths of the soils and ignores
any positive contribution from proposed piled foundations and/or remedial measures which may

be recommended. Effective stress shear strength parameters used in the analysis are as follows:

Soil type Effective Friction Angle @' Effective Cohesion ¢’ kPa
Silt, clayey 28° | 5
Sandstone/Siltstone YT 20

The results of the stability analyses are discussed in the following.

7.3.1 Discussion
Under both existing groundwater conditions (Dry) and raised groundwater conditions, the

proposed building platform has a theoretical Factor of Safety against instability acceptable for
building purposes. The installation of piles and a basement excavated into the site with
associated drainage will enhance the stability of the building platform.

7.3.2 Conclusions
Based on the results of our site inspection, and geological mapping, the information obtained

fron':.lhe boreholes drilled at the site, and our theoretical stability analysis, we consider the risk of
major, deep-seated land instability affecting the site to be low, with the risk of shaliow instability
in the form of soil creep affecting the proposed development to be moderate to high. As
discussed, foundations can be designed to accommodate soil creep loads.
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8. Building Act Considerations
The development of this site and the construction of the proposcd dwelling is not likely to

accelerate, worsen or result in crosion, avulsion, alluvion, falling debris, subsidence, inundation,

or slippage of the Building Platform, provided that the recommendations of this report with

- regard to the installation of deep piled foundations and horizontally bored drains are undertaken

and that proper construction techniques are carried out.

9. Foundations
Drawings have been supplied to us which indicate that the proposed house will comprise a,

single storey, lightweight dwelling supported on a pole platform structure comprising
conventional timber Senton piles with a basement excavated below the central part of the house

supported on shallow strip footings. A garage is proposed for the site at a later date.

Both piled foundations and shallow footings are considered an appropriate foundation type for
this site. However, given the moderately steep slopes at the site and the presence of soil cree;i,

we recommend that a timber pole platform structure be incorporated into the house design.

* Piles should comprise minimum 175mm SED Tanalised timber piles. Piles should comprised

concrete encased Tanalised timber piles.

We provide foundation embedment depths and design parameters for both timber piled

foundations and strip footings in the following sections. -

Proposed Basement .

Where the proposed basement js to be founded on a level cut platform rather than on the existing
sloping gréund,' then it will be possible to found all or part of the load-bearing walls of the
structure on either conventional near surface pad or strip footings. Conventional shallow
foundations on cut natural ground should be embedded a minimum depth of 0.45m below the
finished ground level into firm natural ground. ‘ .
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Where footings come within 2m of the downslope edge of any cut bench the cmbedment depth

should be increased to 0.6m minimum below the final ground level. Refer to Drawing No.
388/503-3 for schematic foundation layout. Piles 2.5m minimum depth should be used to
support the basement foundations along the downslope perimetér. These piles are not intended
as load bearing piles, merely as a precaution to protect the strip footing against the detrimental

affects of seasonal shrinkage and swelling of the site soils and soil creep.

9.7 Shallow Foundations
Foundations for the basement comprising shallow pad and strip footings should be founded a

minimum depth of 450mm below the finished ground level into firm natural ground..

(i)  Working Load Design
The in-situ undrained shear strengths of the site soils provide an Allowable Bearing
Capacity for design purposes of 100kPa for shallow pad and strip foundations, based on
an insitu undrained shear strength of Cu = 50kPa.

(1)  Ultimate Limit State Design
The Dependable Bearing Capacity to be used in conjunction with Ultimate Limit State
Design in accordance with NZS 4203:1992 shall be 150kPa. A Strength Reduction
Factor of @bc = 0.5 and an insitu undrained shear strength Cu = 50kPz have been used to
asscss the Dependable Bearing Capacity. '

9.2 Pile Foundations
The use of bored piles comprising concrete encased Tanalised timber piles is considered

acceptable for this site, We recommend piles be founded a minimum depth of 3.0m below
finished ground level. Driven piles are not recommended. Bored piles will allow the
rt_:commcnded embedment depths to be achicved and soil conditions to be confirmed. Skin
friction should be ignored within 1.0m of the ground surface.
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()  Working Load Design
| The Allowable End-bearing Capacity of the soils for design purposes can be taken as
300kPa, with an Allowable Skin Friction of 10kPa based on an undrained shear strength
of ¢, = 100kPa

(i)  Ultimate Limit State Design .
The Dependable Bearing Capacity to be used in conjunction with Ultimate Limit State in
accordance with NZS 4203:1993 shall be 450kPa. A strength reduction factor of @bc =
0.5 and an undrained shear strength of ¢, < 100kPa have been used to assess the
Dependable Bearing Capacity. The Ultimate Skin Friction for piles can be taken as
15kPa.

9.3 Lateral Loads on Piles
In addition, to account for the possible influence of soil creep we recommend. that all piles be

designed to resist Jateral loading. To minimise the magnitude of lateral load acting it is
yccommcndcd that the piles should be concrete encased to within 1.0m of the ground surface
with the remainder of the annulus to ground surface backfilled with scoria or fine gravel. The
magnitude of the latcral load acting on a pile should be determined over an area givén by a depth
of 1.0m and a width of 3 times the pole diameter (3xB, where B= drilled pile hole Dia). At-rest
earth pressure conditions should be assumed using a value of the cocfficient K. = 0.5 and 2 bulk

density for the surficial soils of y =~ 18kN/m”>.

9.4 Soil Category .
The site soils have been categorised as Site Soil Category B, Intermediate Soil Sites in

accordance with NZS 4203:1992, Code of Practice for General Structural design and Design
Loadings for Buildings.
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9.5 Foundations Above/Behind Retaining Walls :
Where foundations are located within the zone of influence behind any retaining walls they

should be embedded a minimum depth of 0.45m below the zone of influence line defined by a
45" inclined plane rising from the toe of the back of the wall to the ground surface. The general
foundation requirements with respect to embedment at various locations is presented

schematically on Drawing No. 388/503-3.

9.6 Existing Services
The location of all services should be verified at the site prior to the commencement of

foundation construction. Where it is proposed to construct the house over existing services, then
foundations should comprise bored piles designed in accordance with the above pile design

parameters.

Piles should extend well below the invert level of the pipe generally 1.0m side clearance is
required from each side of the sewer to the pile with side clearances to the pipe in accordance

with the Waitakere City Council’s requirements.

10. Earthworks ‘
No vertical cuts or fills should be made on the slopes around the house site in excess of 500mm

unless they are retained by suitable retaining walls designed by a Registered Engineer who has
read this report. Soil obtained from foundation excavations should be spread as a thin layer away
from slopes or removed off-site, so as to not add extra load onto slopes. Any unsupported
excavations should be battered back at a maximum angle of 18 (3H:1V), with the exposed

excavation planted on completion.
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11. Earth Retaining Structures
For the design of free-standing cantilevered walls soil pressures may bc determined for active

earth pressure conditions. Factors of safety and surcharge loadings appropriate to the conditions
should be in accordance with “Retaining Wall Design Notes - MWD, NZ, Issue C: July 1973”.
Particular attention should be paid to the sumhargé influence of sloping ground above any wall
and the cffect -of sloping ground at the toe of any wall. If eﬁ’ectiv_e stress shear stx_engﬂi
parameters are required for design, we recommend ¢’ = 0kPa and @& = 30° be used.

Free-draining granular backfill, accompanied by a perforated pipe drain located at the base of the
wall, should be installed behind all retaining walls to avoid build-up of hydrostatic pressures.

Reinforced concrete masonry walls forming part of the house and retaining soil should be

designed for At-Rest soil conditions as follows.

Design Parameters

(i) Soil Friction Angle (assumed) @ =30°

(ii) Active Earth Pressures (Ko conditions) » Ko~ 05
(iii) Soil Density S y=18kN/Mm’
(iv) Surcharge Loadings from the slope above the proposed wall
(v) Factors of Safety as outlined in the above-mentioned

‘Retaining Wall Design Notes’ and factored loads in
accordance with the relevant New Zealand Code of
Practice (NZS 4203:1992).

The proposed driveway to be built at the property is likely to require the construction of retaining
walls on the sloping ground. Fills should be limited to in height to approximately 1.2m, with
walls designed for traffic surcharge loads and with the slope of the ground below the wall taken

into account in design.
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12. Vegetation
Vegetation growing on slopes assists in stabilisation by root-binding, preventing erosion and

lowering soil moisture content. Additional planting of fast-growing and shallow-rooting trees
(c.g. all native trees and bushes and Karg) should be encouraged wherever possible. Large trees

should be kept well away from shallow surface foundations to prevent root interaction effects.

13. Stormwater Control : _ '
Concentrated stormwater flows from driveways, roofed and paved areas must be collected and

carried in scaled pipes to the existing system located at the property. Stormwater flows must not
be allowed to run onto or over the slopes or saturate the ground so as to adversely affect slope

stability or foundations.

14. Observation of Construction
The recommendations given in this report are based on limited site data from discrete boreholes

locations. Variations in ground conditions could exist across the site. The nature and continuity
of subsoil conditions away from the borcholes are inferred and it must be appreciated that actual
conditions could vary considerably from the assumed model. '
During excavation and construction the site should be examined by a Re“gisteredvl-.'nginee: or
Engineering Geologist competent to judge whether the exposed subsoils arc compatible with the
inferred conditions on which the report has been based. . '

It is possible that the nature of the exposed subsoils may require further investigation and the
modification of the design based upon this report. Ormiston Associates Ltd would be pleased to
provide this service to Maddren Homes and believe that the project would benefit from such

continuity. In any event it is essential Ormiston Associates Ltd are contacted if there is any

variation in subsoil conditions from those described in the report as it may affect the design

parameters recommended in the report.
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15. Limitations

This report has been prepared for the sole benefit of Maddren Homes as our client-with respect to
the brief for the presently proposed development and to be used in design by his appointed
Consultants and support a Building Consent application to Council. It is not to be relied upon or
used out of context by any other person without reference to Ommiston Associates Ltd. The
reliance by other parties on the information or opinions contained in the report shall, without

prior review and agreement in writing, be at such partics sole nsk.

We trust the above meets your present requirements. If there are any further queries, please do

not hesitate to contact the undersigned.

. Yours faithfully,

ORMISTON ASSOCIATES LTD.

Leigh Dooley
Registered Engineer

A W QOrmiston

Director
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[Projest: 1 Landing Rd. Lainghoim

JobNo: 389503 ——— 1 BOREHOLE LOG BHI1

Sheet 1 of 1

Borehole Location: 569 sits plan

Surface Elevut?or_l:___ Datum:

Surface Conditions: Gentle slope, long grass.

Soil / Rock Description

Geol. Unit
Graphic

o
1~
i

Depth {m)

Sample Type
Groundwater

Undrainad Shear
Strength (kPa)
Corrected to BS 1377

® Field vane (peak)
O Remoulded
50 100 150 200

SILT, clayey, very stifl, mowst, moderately plastic, intermixed
orange, light gray and gray, otc. topeail mclusion.

FILL

T I | k.

SILT, clayey, stiff, maolst to wet, modarately plastic, orange, ocs,
light grey mattle.

i

Bt ¥

SILT, loose, moist, non plastic, mottiad orange and light grey,
freq. limonite gravels(fine) and staining.
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.

FAXXTNTX
xxx.ax x %

L
““ '”! x“‘
MM »x
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X x
-
N
»

X X >

XX Predominantcly fight grey, occ. orange mattle, occ. trace of
finc sand,
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“‘N“N.‘I
IR
ETRE TS

L xxIxK-K x
SaCne

ARXXXNY w
R E K KKK MK KN K
N
XK X K X

Becoming orange.

Slightly clayey, stiff, wet, slightly plastic, orange.

Wit
W_oN WK
NU% ® %

Becoming grey.

WAITEMATA GROUP SOILS

¥
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L
x X

Xxk‘ AARXTIAXTITETR
L)
*
»)

L
¥
L)
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x X
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"
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@
-
i
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i
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x X

RAAXXEXARXN
e
K.I”K‘IIK
WM e

-
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Clayey, vary stiff, wet, slightly plastic, grey.

3

I i  Jodl |
=)

E.O.B. 5.0 m (Target Depth)

B A | | Bl B o | | | LI} 1 | ) B | =0 Tzl | A B | | I P N | il
I ! 9§ | T l i I

Groundwater nof encountared B Marcn 1997

=1

i O

14472}

14 75

21 . 1338 1 —

Drill Method ... Hand Auger Observations

R & G SOIL SEARCH

PO BOX 47 559, PONSONBY
OFFICE 360 8300

FAX

3789834

.
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BOREHOLE LOG BH2

Job No: 383’503
Project: 1 Landing Rd, Laingholm s o 1'
Borchole Location:  sea sits plan S B
g ; 5 Undrain
Surface Elevation: Datum: gl Streagth (xPa)
Surface Conditions: Moderate siope, bushclad. E 'E g Correctad to BS 1377
g £ Saois "E. ‘E g ® Fiald vane {paak)
§ 3 = Soil / Rock Description ol|ld|la O Remouldad
LG O] S0 100 150 200
.~ TOPSOR.
21 . AP :
SILT, clayey, very stiff, moist, slightly plastic, grey, orange motlling, I
: fraq. rootlets(1-2mad). ' - e
i — 2 [ -
- 45 161
pRoos 5 :
Moderately plastic. :
s —1
______ ) - 41 123
Slightly clayey, very stiff, moist to wet, non 1o slightly plastic, i
grey, oranga, occ. partly decomposad rootlets(1-2mm@). 2
B -SlET—k;o;e to medium dense, moist to wet, non plastic, light grey, | 3 ,;1 e
oce. orange mostling. <
» K
S —2 1914+ -
8 Wat, grey and light grey, freq. limenite staining. : -
o B =
D L o
- = 3.
8 l— % 151+
o I =
— o
<
= B 3
< - § 3
B 5 200mm ens of Emonie gravels(fine), __3 § UTP-
[ i)
p Light grey. wet, freq. limonite staning, occ. carbonaceous 2 5
= inclusion(1-SmmO}. E : 5
= g 191+
~ -
- [ =
3
4 g
i & —4 | 181+
e 191+
Becoming dense. B
5 utP
£.0.8. 5.0 m {Targat Depth) [=
-~
Drill Method  ....Hand Auger Observations R & G SOIL SEARCH
Date Drilied .....SMarch 1937 POBOX 47-559, PONSONBY
Drilled By .........R¥... OITICE 3460 8300
Shear Vanc No, .DH 2842 FAX 3739834
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Job No:

388/503

Project:

1 Landing Rd, Laingholm

Borehole Location:

- r—————

BOREHOLE LOG

BH3

Sheet 1 of 1 |

see s2e plan

Surface Elevation:

Datum:

| Surface Conditions:

Moq.erate slope, bushelad.

Soil / Rock Description

Depth (m)

Sampla Typa

Undrained Shear
Strength (xPa)
Corractad to BS 1377

¢ Field vane {peak)
[ Remoulded
S0 100 150 200

Groundwater

Geol, Unit
| Graphic

LI R4
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u:-:n:n' .09

x X
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- N
% x %
x X =
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WAITEMATA GROUP SOILS
W o
I:I:l:l l:

X x
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®
W

XA EXXTTFEN
.
HHLERE

SILT, looss, moist, non plastic, brown.

Skghtly clayey, very stiff, moist, sightly plastic, brownish
orange, light gray, fraq. rostlats(1-2mm@),

Clayey, very stifi, moist, shghtly to moderately plastic,orange
and light grey.

- - -

Slightly clayey, very st#, maist, non plastic, light grey mottled
orange, freg, Emonite staining.

- - - -

SILT, loese, moist 1o wel, light grey, freq. limonic staining and
gravels(fine)..

Wet.

Loose 10 medium dense, wet, light grey, redbrown mottiing,
oce. black speckies.

Inmermixed dark orange, redbrown, black, medium dense, freg.

waakly cementad clasts{2-10mma),

Becoming light gray, freq. limonite staining, loose to medium densa.

I
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(41}

E.QO.B. 5.0 m (Target Dapth)

w
L]

157 .

27 142 —

35 g |

191+ ¢

191+

Groundwater nol encountered 6 March 1997

..
J

Drill Method

Date Drilled .8 March 1987
Drilicd By ......_.BF__
Shear Vane No, ..13,294

Hand Auger

Observations

2942

R & G SOIL SEARCH

PO BOX 47.555, PONSONBY
OITICE 3608300
FAX 3785834
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Job No: 388/503

Project: 1 Landing Rd, Lalt'wgholm

Borehole Location: See gie plan

"BOREHOLE LOG BH4

Sheet 1 of 1

Surface Elevation: - Datum:

Surtace Conditions: Moderate slope. bushclad.

Soil / Rock Description

Geol. Unit

Undrained Shear
Strength (xPa)
‘Corrected 1o B3 1377

¢ Field vana{peak)
O Remoulded
50 100 150 200

Sample Type
Grourdwatar

Dapth {m)

WAITEMATA GROUP SOILS

~A Graphic
1 Log

-
e

SILT, loose, mist, non plastic, brown.
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orange and light brown.
- - — - - - —
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grey mottles, occ. imenite staining..
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metiles, occ, fight brown slaining.
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dark grey, grey.
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Medium dansa.
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Slightly clayey, vaery stiff, moist to wet, slightly plastic, brownish

Clayay, stiff, wet. moderately to highly plastic, orange with light

SILT, loose, moist to wet, slightly plastic, light grey with orange

Becoming madium dansa, wat, kght brown, freq. limonite staining. 2 Ut 4

Becoming dark gry, oce. lense of less weatherad loosa SILT,

Slightly sandy(fine), loose to meadwm dense, wel, non plastic,

1

I

| BR B I I
w
“Q
Ed
(¥

191+

191+

711 OL
Groundwator not ancounlered 6 March 1987

—4 ~=t-=1914

Date Drilled _.......8 March 1987
Drilled By ..........S5

Shear Vane No. DR 4528

Drill Method  .._.Hand Auger Observations

R & G SOIL SEARCH

PO BOX 47.559, PONSONBY
OFFICE 360 8300
FAX 3789834




Scala Penetrometer Test Sheet-Table of Blows Per SOmm Increment
Job Name : 1 Landing Rd, Laingholm
Job No : 388/503
Date : 6 March.1997
Tested by : - RIFGAG

Borehole Number | BH1 | BH2 | BH3 | BH4

Start Depth (m) |5.00 m|5.00 m|5.00 m|4.80 m

50 4 10 - B L

100 25+ 25+

150

200

300

350

4
4
5
250 8
=}
8
S

400

450 10 13

500 11 14

550 14 12

600 15 12

650 16 12

700 15

750

.

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650

1700

1750

18C0

1850

1900

1950

2000

Depth End 5.70 m|5.10 m|5.65 m|4.90 m

' 0 ' -
. . . .
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ORMISTON ASSOCIATES LTD
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