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LOT 69
EASTMANS GREEN SUBDIVISION
NEWSTEAD

GEOTECHNICAL SUMMARY

In general accordance with AS1726 (1993) Geotechnical Site Investigations

SITE (“SOIL TEST") CLASSIFICATION

In general accordance with AS2870 (2011) Residential slabs and footings

AND

WIND LOAD CLASSIFICATION

In general accordance with AS4055 (2006) Wind loads for housing ———
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The Eastmans Green Subdivision and its 5 stages
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100

Approx. metres

Subdivision Stages 1, 2, 3, 4, 5.

stage 1

Source: http://www.eastmansgreen.com.au/layout-and-pricing/stage-1/

Hobart, Tasmania, Australia
M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist - 2
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Geotechnical summary

Risks associated with a variety of geotechnical issues on and near Lot 69 Eastmans Green
Subdivision, Newstead range from Very Low to High. This is a normal situation for many
undeveloped hillsides in Launceston. Provided the recommendations in Attachment 1, and in the
Table on the next page, are followed, the risks will be reduced to, and will remain mostly in, the Very
Low — Low range during and after residential development.

AS2870 Site Classification

In accordance with Australian Standard 2870 (2011) Residential slabs and footings, the area abcd
shown on the accompanying site plan of Lot 69 Eastmans Green Subdivision, Newstead is
classified as Class P.

Class P sites require footings designed by engineering principles.

AS4055 Wind Classification

In accordance with Australian Standard 4055 (2006) Wind loads for housing, the following wind load
classification is made for a house site on Lot 69 Eastmans Green Subdivision, Newstead:

Wind Region A
Terrain Category classification TC3
Topographic classification T1
Shielding classification PS
Wind classification N1

Max. Design Gust Wind Speed 26m/s [Serviceability limit state (Vy, s)]
34m/s [Ultimate limit state (Vp, )]

W. C. Cromer

Principal
22 August 2014

PART 1 of this AS2870 assessment is this report acc ompanied by the following

Attachments:

Attachment 1. Summary of geotechnical issues, consequences and risks to house site, before
and after management of the risks

Attachment 2. Title plan

Attachment 3. Excavation logs of test pits

Attachment 4. Site and test pit photographs

Attachment 5. Good and poor hillside construction practices

Attachment 6. Important notes about this report

PART 2 of this AS2870 assessment contains important additional geotechnical informat ion
in a separate report entitled Geotechnical Notes to accompany AS2870 (“soil test”) reports for
individual lots, Eastmans Green Subdivision, Newstead. It is freely available on-line at
http://eastmansgreen.com.au/ and http://www.williamccromer.com/ and hard copies are available
on request free of charge.

Stakeholders shall consider both Part 1 and Part 2 for the development of this lot.

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist
Hobart, Tasmania, Australia

M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com
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Summary of geotechnical information for this Lot

Test pits dug 69A, 69B
Photographs | Of each pit and excavated materials
Dumpy levelling Pits relative to each other and to lot boundary pegs
DCP profiles | 2; range 1 to 22 blows/100mm
Shear vane readings 8; range 44 to 228kPa
Shrink-swell tests 2. Iss =5.0% @0.6 - 0.9m, and 2.8%@ 1.1 - 1.4m, both in pit 69A
Est. ground surface movement 60mm in pit 69A, 40mm in pit 69B, based on Iss and soil profile

AS2870 site classification Class H2 based on test pit profiles, inside area abcd on site plan
Dispersion tests 1; Emerson Class #3 (dispersive when remoulded)

0.1m in pit 69A, thickening upslope to about 1.1m in pit 69B; note,
Fill | however, presence of drainage easement (sewer pipe is about 5m deep
across the lot; expect variable thickness across upper parts of lot

Soils | 0.7m thick in pit 69A; absent in pit 69B
Geology | Weakly cemented sandstone; claystone
Groundwater | None encountered

Clay and claystone in pit 69A; disturbed ground in pit 69B on extremely

Subsurface conditions weathered sandstone

Reactive clays present in area abcd, but depth and thickness expected to
be variable

Bearing capacities variable; adequate below 1m or so; strength
increases with depth

Risk of settlement low based on in-situ strength testing. See test pit logs

Risk of slope instability low conditional on Recommendations below and
in Attachment 1.

Recommendations
General Adopt good hillside construction practices (Attachment 5). Keep
records/photographs of all construction stages (Attachment 6).
General Avoid loading the slope unnecessarily, at all scales. Consider building

with flexible, light-weight materials.

Test pits | Locate backfilled test pits; design footings to avoid them

Footings | Piers through fill to materials of adequate bearing capacity.

Recommended target is claystone at >1.5m near pit 69A; weathered
sandstone may be present below 2m closer to pit 69B

Footings inspection Engineering inspection desirable

Footing target and depth

Avoid excavations or minimise height and number. Support all
excavations higher than about 0.8m with engineered, drained retaining

Excavations walls. Construct upslope cut-off drains. All drains to discharge to
stormwater system.
Use of fill Avoid using fill as a weight bearing material, unless its placement is

controlled. Batter angles to be gentler than 1 vertical:2 horizontal

Where the grades of access drives exceed about 15% (8.5%), the access

Access drives should be constructed with asphalt or concrete surfaces.

All water and sewer services should be in flexible pipework, laid in
trenches aligned up and down the slope as far as possible. All trenches
to be backfilled with clayey materials (not screened gravel). Where

Services stormwater or sewer pipes are constructed on grades greater than 15%
(8.5°%), they should be constructed with anchors to prevent movement
down the slope.

Revegetating Do not plant large trees closer to the house than the height of the mature

tree

Contact Bill Cromer (0408 122 127; billcromer@bigpond.com) if
Subsurface issues unexpected site or subsurface conditions are found. Take photographs of
the conditions.

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist
Hobart, Tasmania, Australia

M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com
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Site plan and cross section

5411115

/

Footpath
easement
3.66m wide

5411110 4 4149, 511105

3411103 4

Drainage
easement
3.00m wide

5411100 +

5411095 - 21m

Single mature
tree. Presence or
removal may
cause abnormal
soil moisture
conditions in
reactive soils

5411090 4

Lot 68

5411085

Lot 70

18.4mAHD e
cureveq B Pit 69A
yed,
U, DCP
010°T

411080 4

0
13
5411075

The site classification in this
report applies only to the

5411070 4 area bordered by abcd

0

N T - O O T T T T T

514143 4, 5411068
/5141529, 54110650

GN

Marion Avenue
= .

10

Approx. metres p 214140 1443 10 14155 21460 STHES

Pit 69A
50.0m

Easting (GDA94) Zone 55

Surveyed peg with grid coordinates. XY data file (to 3 decimal places, but rounded to one) supplied by D. J. McCulloch & Associates,
is the section line on the next page.
Pre-subdivision contours (mASL) at 1m intervals, from LIDAR coverage based on the 2008 Climate Futures. Prospective or actual land
purchasers are strongly advised to do a detail survey of the lot prior to building design to (a) establish that survey pegs as shown are
accurately located, and (b) compare the pre-subdivision contours shown here with present-day contours to estimate the extent and depth of

Surveyors, Riverside. Grid and all other features added by William C Cromer Pty Ltd.

ground disturbance (cut or fill) to assist in footing and house design.

for material other than sand,
040°T

footing design and location.]

The green figure (where present) is an arbitrary elevation of 50.0m for the ground surface at (one of) the test pit(s). (No surveyed elevations

Drainage
easement
1.83m wide

WARNINGS
The contour
shown in this site
plan have been
obtained from 2008
1m LIDAR, and have
since probably been
altered by cut and
fill.

lines

An indication of the
depth of fill (if fill is
present) can be
obtained from the
test pit logs in this
report, and by
comparing the 1m
contour map
generated from the
2008 1m LiDAR with
detailed surveys of
the current land
surface.

Purchasers of lots
are advised to
commission a survey
check of lot
dimensions and a
detail survey.

Fill depth may be
extremely  variable
across a lot, and
across a single
house footprint. The
distribution of fill may
be different from that
indicated in test pit
logs, or on this site
plan.

Excavated backfill in
test pits is
uncontrolled, low
strength and prone
to settlement.
Designers and
builders must take
account of test pit
locations in footing
design and
placement.

Areas inferred to comprise controlled fill other than sand and deeper than 0.4m, and/or uncontrolled fill deeper than 0.8m for sand and 0.4m

Numbered excavator test pit, approximately drawn to scale. Black dot is deepest part of pit. The alignment of the long axis of the pit is
shown as degrees true (°T). Distances from deepest part of pit (black dot) to pegs or other indicated features are accurate to 0.3m. [It will be
important to relocate the backfilled test pit(s), and their deepest points, so that the ground disturbance they caused can be accounted for in

are available). Other green figures are dumpy-levelled elevations relative to the test pit. Assume elevations are accurate to about 0.1m.
D = Disturbed sample collected; U = Undisturbed sample collected; DCP = Dynamic cone penetrometer profile done

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist
Hobart, Tasmania, Australia

M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com
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Inferred fill deeper than
0.8m for sand and 0.4m for
material other than sand.
Thickness shown here is
based on site surface
observation, exposures in
test pits, and the 1m 2008
LIDAR contours. Ground
surface was not surveyed
other than at pits 69A and
69B.

Elevation (mASL}

Lot 69 Cross section A — B (natural scale)

Propoertv

A}
Pit 69B
Pit 69A =
[
= HEEEEE Abandoned 5009 ~
concrete pipe (invert \V
[AeesEn e, TT@3om wendng iy
o 5 10 1‘5 26 2‘5 3‘0 3‘5 40
Distance (m)

Drainage easement with sewer

—Pre-subdivision (2008) surface =——Present day (July 2014) surface {approx) ‘

pipe (diam. and depth uncertain)

Checklist for AS2870 site classification
In accordance with AS2870:2011 Residential slabs and footings

Is the site or surrounds currently or potentially
affected by any of the following which have resulted
or may result in abnormal subsoil moisture conditions
(Section 1.3):

Before construction

presence of trees on or adjacent to the site?

removal of trees on or adjacent to the site?
removal of an existing building or structure?

presence of drains, channels, ponds, dams, swimming pools,
etc which need to be maintained on site, or removed?

presence of easements with pipework in trenches reinstated
with fill

After construction
failure to provide and maintain adequate site drainage?

effect of trees too close to a footing (including loss of
vegetation near a building?

excessive or irregular watering of gardens adjacent to a
building?

failure to repair plumbing leaks

The pathway through the checklist for
this lot is shown by the red arrows.
Issues currently or potentially affecting
residential development of this lot are
highlighted in red

landslides?

erosion?

No
or

the

listed

responsibility is
taken for future owners
occupiers
adequately addressing
after-construction
site management issues
above
elsewhere in this report.

Yes

not

M, H1,

and )
and fill

(Clauses
2.5.3)
v

Site is classified Class P

“For other than normal sites, the design
of the footing system shall be by
engineering principles to ensure the
footings perform in accordance with
Clause 1.3." (Clause 1.4.1)

A site classed as A. S,

become Class P if cut

Yes

Is the site or surrounds currently affected or potentially
affected by any of the following (Section 2):

inadequate bearing strength materials?

soft or unstable foundations (eg soft clay, silt, loose sand)?

collapsing soils and soils subject to erosion including coastal

foundation settlement due to loading of the foundation?

controlled* fill other than sand and deeper than 0.4m, and/or
uncontrolled fill deeper than 0.8m for sand and 0.4m for
material other than sand?

excessive variability in thickness and depth to reactive clay
soil, or depth to rock

H2 or E will

in Section 4.3.
on a slope

results in fill (other than
sand) deeper than 0.4m
— controlled or

not.

252 and

Area abcd on
the site plan is
Class P

*Controlled or “structural” fill is in accordance with specifications in
Clause 4.3 of AS3798 Guidelines on earthworks for commercial and
residential developments. Unsuitable materials in structural fill are listed

Site is a Normal Site, and is
classified Class A, S, M, H1,
H2 or E

Buildings on footings designed in
accordance with AS2870 on a normal
site (ie not subject to abnormal
moisture conditions, and maintained
such that the original site classification
remains valid) are expected to
experience usually no or low damage.
(Clause 1.3.1)

“On M, H1 and H2 sites where part of
the footing is on rock and part is on soil,
the design shall be in accordance with
engineering principles.” (Clause 3.1.7)
“For Class P, H1, H2 or Class E sites,
the designer should be a qualified
engineer experienced in the design of
footing  systems for  buildings.”

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist

Hobart, Tasmania, Australia

M +61 408 122 127

E billcromer@bigpond

.com
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Summary of geotechnical issues, consequences and ri sks to house site on Lot 69,
before and after management of the risks

Before treatment After treatment
o 3 =] o 2 =]
° W = QW =
T H % % E‘ -E € Recommended risk H % g %' .E E
g Issue 2 e 32 = 2 2 £ g2 )
z £ 5 £ 3 s treatment £ 5 F g
- Z3 §: T2 L g E T =
= 3 e = H i g 2
- =] = - =] -
%] 5]
Raotational or translational
deep seated earth or debris Barely Minor to | Wery Low to Barely ' .| Wery Low to
1 \slide. Refer to Attachment 4 in| Crediole Major Loy hone Crediple | MO0 Maior |
PART 2.
Contral starmweater
dizcharge. Incorporate
good hillzide construction
Rotational  or  translational pra_ac_tlces. Avmc_i or
shallow earth or debris slide MIIMIS EXCaVEtions.
2 |Refer to Attachmert 4 "_; Pozsikleto | Minor to Loy to Support excavations with Unilikely Winar Ly
Lnlikely Medium Moclerate engineered, drained

PART 2.
retaining walls designed

to resist lsteral movement.
Ensure fill placement iz
controlled. See
Attachment 5.

Tranzlational earth or debris
li : i

slide, fall or topple: Yery small| Likely to _ Woderate to . .

3 |scale; on steep, unsupported | Almost rinor High A for lssue 2 Urlikely Mirar Lo
(artificial) excawations. Refer| Certain 12

to Attachment 4 in PART 2.

Landslide/slope instability

Rotational  or  translational
earth or debriz slide: Very
small to =mall scale; shallow . R

' '| Pozsible to Maoderate to Insignificant | Yery Low to
4 lin fill (g kenesth or next to . Medium . A for lssue 2 Urlikely o . v

X Likely High to Minor Lo

houzes; on the outside of
aoccess  drives). Refer to
Attachmert 4 in PART 2.

Earth or debriz flows “ery
small to small scale; shallow;
5 |in =sail andfor uncontralled fill.|  Unlikely dinar Lo Az for lssue 2 Unlikely hlinar Lo
Refer to Aftachment 4 in
PART 2.

Soil Creep, Refer  to| Barely Winor e lom Az for lssus 2 Barely

Attachment 4 in PART 2. Creible Credible Minor very low

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist
Hobart, Tasmania, Australia
M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com
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summary of geotechnical issues (continued)

Before treatment

8

22 August 2014

After treatment

Bz for lssue 2, Revegetate
7 | Surface soil erosion Faossible Minar Moderate [but nio large trees close to Unlikely Minar Lo
house [see below)
Az for lssue 2, Rewvegetate
& | Tunnel erosion [dizpersive soils] | Unlikely [edium Low [but no large trees close to Unlik.ely Minor Lo
hiouse [see below)
Foundation movement [egq Fier all footings for house
settlement] due to low strength . ’ through any Fill identified . .
| R i Faoszzible Mledium Moderate . . Unlik.ly Minar Lo
materials [eq uncontralled i, during construction, Refer
=oft 2ails) to accompanying site plan.
A= for lssue 9 and 1.
Control drainage. Avaid
. ponding of water against
Foundation movement dus to
0 . i Likely Fledium High buildings=. Awoid gardens Unlik.ly Mlinar Lo
reactive or unstable soils i .
adjacent to building; Do not
oyerwater, Repair plumbing
leaks promptly.
Fiestrict tree planting to (and
tree remonal from) a
Foundation movement dus to . Flinor to Maoderate ta | distance from the house of . .
1 R Fosszible ) ' Unlikely Minor Lo
tree remonal or planting Major High 1.5, 14 and 0.7%% mature tree
height for Class P, [H1, HZ]
and M sites respectively
Dlivert surface drainage away
12 | Surface drainage Fosszible Minor Moderate | from buildings to reticulated | Possible Insignificant Wery Low
system
13 | Flooding or waterlogging Unlik.ely Mledium Lo Az For Issues 10 and 12
Divert seepages with cut-off
drains behind retaining walls,
4 | Shallow groundwater seepages Unlik.ely Fledium (=17} arin herring bone alignment | Unlikely Mlinar Lo
diagaonally down slope, away
from buildings
Wisual examination during
" Site f:nntarni.néliinn from Uniikely Minc!r 4=} Lo cof‘uﬂtructic\n. Hemn-.'al.or Unikely Minc!r 4=} Lo
previous activities [edium testing of suspect materials. [edium
Flay require outside aduice.
Almiost Aucept risk. Risk applies o]l Almost
certain all Tasmanian houzes tao certain
16 |Earthquake risk [magn.itude InsigniFiu.:ant Lo b warying degrees -.:IepenFIing [magn.itude InsigniFiu.:ant o Lo ko
<B); Likely | to Medium Moderate on earthquake intensity, <6]; Likely Mledium Maoderate
[magnitude: gealagy and house [magnitude:
) construction 8]
1. The assessments are unawvoidably subjective to varying degrees.
2. Further reading: AGS [2007c). Practice Motes Guidelines for Landslide Risk Management.
Australian Geomechanics Yol 42 Mo 1 March 2007
P °©

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist
Hobart, Tasmania, Australia

M

+61 408 122 127

E billcromer@bigpond.com

W www.williamccromer.com
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Attachment 2
Title plan

PLAN OF SURVEY [ omen tcostauearror P
ANNEXURE SHEET FOLIO REFERENGE: FIFl 160030-09 SP ] 5 2 ? 6 0

SHEET 2 OF 2 SHEETS SCALE: 1:500 LENGTHS (N METRES
THIS ANNEXURE SHEET FORMS PART OF THE ATTACHED AFPROVED
INDEX PLAN. SURVEYORS CERTIFICATE EXTENDS TO EFFECTIVE Fm!_i_ﬂtl_?ﬂ]l‘
THE DETALS ON THIS & ) . ‘(/
: A 17manan A
Registansd Land Surveyor Recomar of Thias

(p152023

(53053 102 FOOTWAY

o,

(SPiboo3T)

B,
\aaﬁ ‘
o

M,
7 AR."ON A
{90°03)) >
(7.96) 13
742m?
! @4;3
o &
)
@]
(sPIkooye O
g
o
-‘g (SMBOOBS)
William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist - 9
Hobart, Tasmania, Australia

M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com
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Attachment 3
Excavation logs of test pits

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist - 10

Hobart, Tasmania, Australia
M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com
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William C. Cromer Pty. Ltd. Environmental, enginee

http://www.williamccromer.com/

Excavation log

ring and groundwate r geologists

EG69A

Sheet 1 of 1

Project — Eastmans Green Subdivision, Newstead

Location — Lot 69

Coordinates 514144mE Exposure type  Excavator test pit Date dug 12 June 2014
5411081mN
Dat GDAY4 ) ) ) Date logged 12 June 2014
atum Equipment 12t Caterpillar with 0.6m
RL 18.4m (Surveyed) GP bucket with 3 teeth Logged by W. C. Cromer
Dimensions (m) Operator Harry Bracey Checked by ~ W. C. Cromer
Depth 1..9 Length 2.5 Width 0.7 5 m
reng
c | =| 5| Notes 2 . 8 Materials o | »x | Hand Shear Dynamic cone Structure,
2 1§9l= =1 o a Soil type, colour, plasticity or 50| 23 [penetr Vane penetrometer geology and
© [s} g [ O =) particle characteristics, secondary b = Qo< . .
= |5 Samples £ Z and minor components 25| 82 ometer interpretation
L |0 and tests Q o 0 = (kPa) (kPa) (Blows per
c © =3 [=37]
& g (3 S c 100mm)
8 O 2 |.q888 Y
“HNm a NS NTFOOAAAAANN
ol w SAND, silty CLAY: brown M MD Fill
§ 5 Silty SAND: brownish grey;| M MD A soil horizon
Iss = 5.0% some gravel; gradational base; |
m_= 24% (40mm abandoned poly pipe)
p = 1.66g/cc CLAY: mottled orange and grey; | M>PL St K B soil horizon
high plasticity; gradational base | m<>pL | vst 128kPa@0.6m ]
: CH |CLAY: mottled light blue and EW claystone
light yellow; high plasticity; n
1 aradational base 7
] 172kPa@1.2m R
Iss = 2.8%}- 1.5 = - -
m = 35%} E .
p =1.81g/ccl ] CH |CLAYSTONE: light blue; | M<PL |Fb-VSt Tertiary claystone |
| ] laminated ]
I ] Hole terminated at required i ]
- 2] depth of 1.9m in Tertiary 7
B ) claystone 1
- 2.5 - 1 i 8| 81 81 l h
I 1 Estimated safe ]
B T bearing capacity T
B 1 (kPa) for surface R
| ]} footings (FS=2.5) i
- 3 - ml - -
[~ 3.5 B 7 =1
im Test pit is aligned 010°True Graphic log key
1 V and
H scale
) . South North CLAY (CH, CL)
Moisture and density —
D=Dry M=Moist W =Wet
m=31% = lab-measured moisture 0 om
content of US0 sample 13 SAND (SP)
p = 1.86g/cc = lab-measured density of —
U50 sample > o
Samples im
D = disturbed; U50 = undisturbed; SILT (SM)
50mm diameter drive tube (top &
bottom depths shown) 2m NI 7]
Water ‘W™ja>| GRAVEL (GP, GW)
! Water level Ky ."
H Water inflow 3m D‘ COBBLES
H (63-200mm)
Water outflow O.
BOULDERS
GNE = Groundwater not — ———— | 4 (>200mm)
encountered
i SHELLS
Ple2r1§tr4at|on 60mm (Class H2) = ground @ SHELL FRAGMENTS
No resistance surface movement
estimated from test pit log K)V)( ROOTS
et and Iss results \L¥K~ FRACTURES

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);
Fb = Friable (crumbles or powders when scraped by thumbnail)
Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist
Hobart, Tasmania, Australia

M +61 408 122 127

E billcromer@bigpond.com

W www.williamccromer.com
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st 2014

Moisture and density
D=Dry M=Moist W =Wet
m=31% = lab-measured moisture
content of US0 sample

p = 1.86g/cc = lab-measured density
U50 sample

Samples

D = disturbed; U50 = undisturbed;
50mm diameter drive tube (top &
bottom depths shown)

Water
W water level

H Water inflow
H Water outflow

GNE = Groundwater not
encountered
Penetration
1234

h

40mm (Class H1) = ground
surface movement
estimated from test pit log
and Iss results in pit 69A

No resistance

Refusal

William C. Cromer Pty. Ltd. Environmental, enginee  ring and groundwater geologis ts
http://www.williamccromer.com/ E< ; 6 9 B
Excavation log Sheet Lof 1
Project — Eastmans Green Subdivision, Newstead Location — Lot 69
Coordinates 514145mE Exposure type  Excavator test pit Date dug 12 June 2014
5411091mN
Dat GDAY4 ) ) ) Date logged 12 June 2014
atum Equipment 12t Caterpillar with 0.6m
RL 20.2m (Surveyed) GP bucket with 3 teeth Logged by W. C. Cromer
Dimensions (m) Operator Harry Bracey Checked by ~ W. C. Cromer
Depth 3.0 Length 2.5 Width0.7
Strength
c |<| 5| Notes @ . 8 Materials o c | »x | Hand Shear Dynamic cone Structure,
S |gl® = Ke) b Soil type, colour, plasticity or 55| 23 [penetr- Vane penetrometer geology and
© Q| g 1] ) =) particle characteristics, secondary 5 = o c . .
= |5 Samples £ Z and minor components 23| 353 ometer interpretation
8 2 and tests QL ] [ZR=) (kPa) (kPa) (Blows per
[ gl & °cl152 100mm)
& 2 8§ ° O & |9g88s
.  § O | dB3RT aronINISERN
0| w | 17 CH, SC|Variable texture: CLAY, SAND: | M<>PL St Fill
5| 2 orange, grey; low to mod
z|© I | ~ lasticit
plasticity 44kPa@0.3m
SP |Gravelly SAND: purple D VD
sP_|SAND: grey Fb-D §
SC |Clayey SAND: orange and grey | M<PL VSt A soil horizon £
g g
£
CH |Sandy CLAY: orange with grey | M<PL VSt 170kPa@1.2m B soil horizon g
patches °
g
= 228kPa@1.5m g
k]
I
=
170kPa@1.8m 5
()
[, 5 5
| ] SC |Clayey SAND: light yellowish M Fb-D Extremely §
grey weathered Tertia| 3
B | sandstone 2
- g i
- 2.5 B
B L
i Abandoned 5009 concrete pipe
B | 3? 1 in gravel ; invert at 3.0m B
| ° ] Hole terminated at required | | \ \
i | depth of 3.0m in Tertiary gggs
| i sandstone Estimated safe
bearing capacity
B b (kPa) for surface
- 3.5 — = footings (FS=2.5) —
im Test pit is aligned 015°True Graphic log key
1 V and
m H scale

CLAY (CH, CL)

SAND (SP)

SILT (SM)

GRAVEL (GP, GW)

COBBLES
(63-200mm)

BOULDERS
(>200mm)

SHELLS
SHELL FRAGMENTS

ROOTS
FRACTURES

Fb = Friable (crumbles or powders when scraped by thumbnail)

Consistency (silt, clay, sandy clay, silty clay) VS = Very soft (<25kPa; exudes in fingers when squeezed); S = Soft (25-50kPa; easily penetrated by fist); F = Firm (50-100kPa; easily penetrated by
thumb); St = Stiff (100-200kPa; indented by thumb, penetrated with difficulty); VSt= Very Stiff (200-400kPa; easily penetrated by thumbnail); H = Hard (>400kPa; indented by thumbnail with difficulty);

Relative density (sand and gravel) VL = Very loose (ravelling); L = Loose (easy shovelling); MD = Medium dense (hard shovelling); D = Dense (picking); VD = Very dense (hard picking)

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist

Hobart, Tasmania, Australia
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Attachment 4
Site and test pit photographs

The staff in these photographs is graduated in yellow and white sections each one metre long.
The numbers on the staff are decimetres (tenths of a metre).

The main photograph depicts the soil profile in the test pit.
Smaller photos (if present) show the materials excavated from the pit, the location of the pit in relation to roads, etc, and
other aspects of interest as indicated.

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist 3
Hobart, Tasmania, Australia
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EW sandstone

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist - 15
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Attachment 5
(4 pages)
Good and poor hillside construction practices
AGS Geoguide LR8 (Construction Practice)
HILLSIDE CONSTRUCTION PRACTICE

Senzible development pradices are required when building on hillsides, paticularly if the hillside has more than a low
rigk of instahility (GeoGuide LET). Only building technigues intended to maintain, ar reduce, the owerall level of landslide
rigk should be conzidered.. Examples of good hillzide construction pradice are ilugrated belovw,

Surface waler interception drainage

Waterlight, adequately sited and founded roof water storage
Ltanks (with due regard far impact of potential leakage)

Flexble structure

Rioof water piped off site or siored

On-site detention tanks, waterlight and adequataly
faunded. Potential leakage managed by sub-sall
dralns

T MANTLE OF SOIL AND

ROCK FRAGMENTS
FEOLL L WTLM

Piar foolings imo rack

Subsall drainage may be
required in slope

Cutting and fillng minimised in development

Vigatahon retanead

O STRELET
PARKING

Sewage effluent pumped oul of connected to sewer
Tanks adequately founded and watartight. Paotential
leakage managed by sub-soil drains

Enginaered retaining walls with bothv surface and
subsurface drainage (constructed before dweling)

. BEOROCK -
= [ tcih e k]

Ean albo AGE (3000 Agpendin J

WHY ARE THE SE PRACTICES GDOD?

Roadways and parking areas - are paved and incorporate ketbs which prevent water discharging graight into the
hillzide (GeoGuide LR S

Cuttings - are supported by retaining wallzs (GeoGuide LEE)

Retaining walls - are engineer designed to withstand the lateral eath prezsures and surcharges expeded, and include
drains to prevent weter pressures developing in the backfill. Where the ground slopes steeply down towsrds the high
side of a retaining wall, the digturkbing force (@ee GeoGuide LREY can he two or moare times that in level ground.
Retaining wallz mus be designed taking these forces into account.

Sewage - whether treated or naot iz ether taken away in pipes or contained in prapetly founded tanks so it cannot soak
into the ground.

Surface water - from roofs and other hard surfaces is piped away to a suitable discharge point rather than being alloved
to infiltrate inta the ground. Preterably, the discharge point wil be ina natural creek swhere ground weter exts, rather
than enterz, the ground. Shallowe lined, drains onthe surface can Ul the same purpose (GeoGuide LRSS,

Surface loads - are minimis=d. Mo fill embankments have been built. The houss is a light weight structure, Foundsation
loads have been taken down belowthe level at which a landslide iz likely to ooour and, preferably, to rodk. This sort of
caonstruction is probakly not applicakle to soil sopes (GeoGuide LR3). 1T you are uncetain whether your site has rock
rnear the surface, or iz eszentially & soil slope, you should engage a gectechnical praditioner to find out.

Flexible structures - have heen used because they can tolerate a certain amount of movement with minimal signs of
diztress and maintain their fundionality.

Vegetation clearance - on =il slopes has been kept to a reasonable minimum . Trees, and to a lesser extent smaler
wvegetation, take large quantities of weter ot ofthe ground every day. Thiz lowerzthe ground water table, which inturn
helpz to maintain the stakbilty of the slope. Lamge zcale dearing can result in a rize in weter table with a consequent
increase inthe likelihood of a landdide (GeoZuide LESY  &nexception may have to be made to this mile on geep rock
sopes where trees have little effect on the water tahle, but their roots pose a landslide hazard by dislodging boulders.
Foszsible effedtz of ignoring good construdion practices are illustrated on page 2. Unfortunately, these poor construction
pradices are not as unusual as wou might think and are often chosen because, onthe face of it, they will zave the
developer, or owner, money. “ou should not lose sight of the fact that the cost and anguish assodated with any one of
the dizagtersillugdrated, islikelyto more than wipe out any apparent savings at the outset.

ADOPT GOOD PRACTICE ON HILLSIDE SITES

174 Australian Geomechanics Vol 42 Mo 1 March 2007

William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist
Hobart, Tasmania, Australia
M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com
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AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE])
EXAMPLES OF POOR HILLSIDE CONSTRUCTION PRACTICE

Unstabilisad rock topples and travels downsiops
egatatan rarmoved

Sieep unsupoaied cul fails X
Discharges of roolwater soak away rather than ; '\:
ennturtad offsie or bo sacure Sinrage for re-siss 'i' -:I 4

Structure unabla to olerals
selllement and cracks

Poorly compacted fill satiles
unewenly and cracks pool

Inadeguate wallag unabke
ta suppart fill

Inadeguataly

supponed cut falls - Roofwabar inmdesed

Iniay slope
Saturated Ty
slope fails ﬁalfz‘;if-‘m“f:“ Drwalling nof founded in
Vagetaton 3 e hesdrack
removed f h HEDROCK
d_l":;r ] n;'ﬁ.:h- ' ek Absence of subsoil drairage
Wl ey e - e within Tl
(e b H
— Loose, salursted il slides ared
— possily Nows downslope
'r-:;'&— Porsded water stfers Sa0pE and actvales landslide
= £ AGE 200T)
Prossibln rawal downsdopa which impacts othar devalopmant downdhill Soen s AGE 3000 Apgebestic 3

WHY ARE THE SE PRACTICES POOR ?

Roadways and parking areas - ate unswiaced and lack proper table drains (gutters) causing surface waterto pond and
=oak into the ground.

Cut and fill - haz been used to balance eathwork = gquantities and level the site leaving unstable ot faces and added
large surface [oads to the ground. Failure to compact the fill propedy has led to setiement, which will prabably continue
for several vears atter completion. The house and pool have been built on the fill and have settled with t and cracked.
Leakage tom the cracked pool and the applied aurface loads from the fill hawe combined to cause landgides.

Retaining walls - hawe been awided, to minimize co=, and hand placed rock walls uzed ingead. Without applving
enginesting design prindples, the wallz have failed to provide the required support to the ground and have failed,
creating & very dandgerous situation.

A heawy, rigid, house - has been built on shallows conventional, footings.. Mot only has the brickwork cracked because
ofthe resulting ground movements, but it has alzo become involved ina mandmade landside.

Soak-away drainage - has been uzed for s2wage and surface swater nun-off friom roofs and pavements. This weter
zoak = inta the ground and raizesthe water table (GeoGuide LES). Subsoil drainsthat un along the contours should be
avoided for the same reason. If felt necessary, subsoil drans should un feeply downhill in & chesron, or herfing bone,
pattern. Thiz may conflidd with the requirements for efluent and surface water dizposal (GeoZuide LES) and if =0, wou
will need to seek professional advice.

Rock debnis - from landslides higher up on the slope ==emsz likely to pass through the site. Such locations are often
referred to by geotechnical praditioners as "debriz lowpaths". Rock iz normally even denser than ordinary fill, =0 even
guite moaodest boulders are likely to weigh many tonnes and do a lat of damage once they start to roll. Boulders have
been known to travel hundreds of metres downbill leaving behind a trail of destrudion.

Vegetation - haz been completely deared, leading to a possible rize in the water table and increazed landslide risk
[GeoGuide LR S

DONT CUT CORHERS OH HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHHICAL PRACTITIONER
Mare infor mation rd evant to your paticular situgion may bz found inother Austraian GeoGudes:

. Geoizuide LR - Introduction « FeoFuide LRE - Retaining Walk

L GeoGuide LRZ - Landslides L] Feozuide LRT - Landslide Risk

. Geoizuide LRZ - Landslides in Sail *  FeoFuide LRY - Bffluent & Surface Water Disposal
- GaoGuide LRDG - Landslides in Rodk Zeozuide LR10 - Coastal Landslides

+  Saouide LRS- Water & Drainage #  izaoizuide LR11 - Record Keeping

The Australian GeoGuides (LR series) are a set of publications intended for property cwners; local councils; planning authorities;
developers; irsurers; lawners and, in fact, anyone who lives with, or has an interest in, a natural or engineered slope, a cutting, or an
exgcguation. They areintended to help wou understand why slopes and retaining structures can be 3 hazard and what can be done with
appropriate professional advice and local council approval (if required) to remowe, reducs, or minimise the risk they represent  The
Geouides have bean prepared by the Australian Geomechanics Sodety, a specialisttechnical ocety within Enginesrs Australia, the
national ped: body far all engineering disciplines in Aust alia, whose members are professional geotechnical engineers and engineering
geologist with a paricular interest in ground engineering.  The GeoGuides have been funded under the Australian government’
Mational s aster Mitigation Frogram.
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Generalised good and poor construction practices fo

r hillsides in Launceston

These schematic cross sections apply to houses on hillsides on geologic materials called the Launceston Beds.

See Attachment 3 of Part 2 of this report.
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Generalised good and poor hillside construction pra

ctices on fill

Natural scale

Nominal elevation (MASL)
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Attachment 6

(2 pages)
Important notes about this report

Background information
William C Cromer Pty Ltd has been engaged by Ecoast Homes Pty Ltd to prepare site classification
(“soil test”) reports for about 50 lots in the Eastmans Green Subdivision.

The assessments are being done in accordance with Australian Standard 2870:2011 Residential
slabs and footings, and draft Tasmanian guidelinesl relating to the draft Tasmanian Landslide
Code.

This individual AS2870 soil test report contains geotechnical information specific to the lot in
question, and is freely available at http://eastmansgreen.com.au/ It is PART 1 of the AS2870 site
assessment for the lot.

Important geotechnical information is common to all lots in the subdivision. Rather than repeat this
information in each individual report, it was thought preferable to provide it as a separate document
(PART 2), freely available at http://eastmansgreen.com.au/ and http://www.williamccromer.com/

PART 1 and PART 2 together constitute the AS2870 si  te classification for this lot.

Design of footing systems for this site
Recommendations for a footing system in this report do not preclude the use of alternative footing
systems based on sound engineering principles sensitive to the site.

Implications for AS2870 reports from the draft Tasm anian Landslide Code and
guidelines

There are Tasmania-wide implications for AS2870 site classifications if the draft Tasmanian
Landslide Code? is adopted in its current form:

« All residential lots in the Medium landslide hazard band® will automatically be classified as
Class P unless otherwise classified by a suitably qualified practitioner. Footings for Class P
sites require certification by a suitably experienced engineer.

e In the Medium landslide hazard band, new buildings (or new extensions to an existing
building) which result in a total final floor area greater than 200m? will require a Landslide
Risk Management (LRM) report.

Most of the Eastmans Green Subdivision is in the Medium landslide hazard band (see Attachment
1 of PART 2). A general LRM has been completed for the subdivision as Attachment 4 in PART 2.
Where appropriate, automatic Class P classifications for lots in the Medium landslide band in this
subdivision have been amended.

Refer to this report as:

Cromer, W. C. (2014). Geotechnical summary, site classification and wind classification, Lot 69
Eastmans Green Subdivision, Newstead. Unpublished report for Ecoast Homes Pty Ltd by William
C. Cromer Pty. Ltd., 22 August 2014.

1Cromer, W. C. (2014). Building for landslide: Geotechnical guidance for regulators and practitioners using the Tasmanian
Landslide Code. Report for the Tasmanian Department of Premier and Cabinet by William C. Cromer Pty. Ltd., June 2014).
2 Available at http://www.planning.tas.gov.au/ _data/assets/pdf file/0009/168948/Draft Planning Directive -

Statewide Codes.pdf
% See Attachment 1 of Geotechnical Notes to accompany AS2870 (“soil test”) reports for individual lots, Eastmans Green
Subdivision, Newstead
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Dissemination of information is important
New geotechnical information is contained in this report. The information may be useful to
regulators and other geotechnical practitioners. Dissemination of such knowledge is important.

Permission is hereby given by Ecoast Homes Pty Ltd, and Wiliam C. Cromer as author, for an
electronic copy of this report to be distributed to or made available to interested parties, but only if it
is distributed or made available in full. No responsibility is otherwise taken for its contents.

Permission is also given by Ecoast Homes Pty Ltd, and William C. Cromer as author, for hard
copies of this report to be distributed to interested parties, but only if they are reproduced in colour,
and only distributed in full. No responsibility is otherwise taken for the contents.

William C Cromer Pty Ltd may submit hard or electronic copies of this report to Mineral Resources
Tasmania to enhance the geotechnical database of Tasmania.

This report is freely available at http://eastmansgreen.com.au/ and http://www.williamccromer.com/

Other reports on this subdivision
William C Cromer Pty Ltd produced detailed geotechnical reports (including landslide risk
management, LRM) for Ecoast Homes Pty Ltd for the original Eastmans Green subdivision:

e« Cromer, W. C. (2009). Geotechnical assessment, 76 — lot subdivision, Penquite Road,
Newstead. (Unpublished report for ECoast Homes Pty Ltd by William C. Cromer Pty. Ltd.,
7 April 2009; 137 pages), and

e Cromer, W. C. (2011). Geotechnical Assessment Addendum Report, Eastman’s Green
subdivision, Penquite Road, Newstead. (Unpublished report for ECoast Homes Pty Ltd by
William C. Cromer Pty. Ltd., 22 May 2011; 33 pages)

Both are available at http://eastmansgreen.com.au/ and http://www.williamccromer.com/

Notes about how Tasmanian practitioners should prepare AS2870 soil test reports for houses are
available at http://www.williamccromer.com/soil-testing-for-houses/

WARNING
Printed copies of this report must be reproduced in colour, and in
full. No responsibility is otherwise taken for its contents.
William C Cromer Pty. Ltd. Consulting Environmental, Engineering and Groundwater Geologist 21
Hobart, Tasmania, Australia

M +61 408 122 127 E billcromer@bigpond.com W www.williamccromer.com




