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ANNEXURE “A”

DEFENDANTS’ SCHEDULE OF OBJECTIONS TO REPORT ON
RETAINING WALL 11B KEBLE HEIGHTS COLLEGE GROVE
BY WML CONSULTANTS CONSULTING ENGINEERS DATED

22 FEBRUARY 2016

Objections in italics

Numbering has been added

1.0 Introduction

1.

A)  This report has been prepared by Mr Stephen Woodhouse of WMI,
Consultants, a company providing professional Civil, Structural and Geotechnical
Engincering services. WML Consultants is located at: First F loor, 62 Wittenoom
Street, Bunbury, Western Australia, 6230,

B)  The author of this report (Stephen Woodhouse) certifies that he has been
provided with a copy of the “Code of Conduct — Expert Witnesses™ prior to
preparing the experts report. This report complics with the code.

C) Stephen Woodhouse has the fol lowing qualifications and experience relevant
to this report: Bachelor of Fngineering Degree with ITonours in Civil Engincering;
Qualilied as a Chartered Engincer with the Institution of Structural Engincers (UK)
In 1992; Chartered Professional Engincer with Engineers Australia: Fellow of
Engineers Australia; Past Chairman of Engineers Australia South West Region
2007-2012: On the National Profession Engineers Register for Structural
Engineering (NPER No 208527 1); Registered Engineer Queensland (RPPEQ); CEO
and Director of WML Consultants a company with 30 staff providing Civil,
Structural and Geotechnical Engineering services; Manager of the Structural
Engineering Group within WML Consultants; Over thirty ycars’ expericnce
working in the field of Structural Engineering; Has a wide experience of working
with a range of building types, new build and refurbishment of existing buildings:
Spent many vears carrying out ivestigations and remedial works on a variety of
structures; Experienced in the design and construction ol retaining walls.

D) Refer to the body of the report and appendices for the material refercnced in
this report.

E)  The report distinguishes between facts and opinions as stated in the text of
this report.

) There are no matters of significance which Stephen Woodhouse has
knowledge of that are not contained in this report.

K)  The report addresses only items in which the author has technical skills.



8.
9.

I.)  Referto the body of the report as to those items where an opinion is stated.

M) There are numerous documents held by Mr Laughton in respect to this issue.
I have read through most of those documents for background to the case. For the
purposcs of this report I rely upon my own observations and the measurements
recorded by one of my Graduate Engincers. Where I refer to specific documents hy
third parties T identify them in the tex(,

2.0 Background

10. The retaining wall which is the subject of this report is located on the easlern

/1.

13.

boundary of the land occupied by 11B Kehle Heights and specifically the northern
section of that wall where it abuts 14 Trin; ty Risc.

The retaining wall supports the ground to the eastern side of the lot, with the housc
and garden ol 11B Keble Heights being on the low side of the wall. The wall has
been constructed with reconstituted limestone blocks at a date unknown to me.
Objection The author does not state how he Knows this, a good deal of the retaining
wall is under the ground on the defendant side ‘of the boundary, ‘1he height
originally had a height of approximately 1700mm above ground level. Objection,
this is an assumed fuct, not from the personal knowledge of the witness.

I first attended the site in or ahout August 2014 at the request of Mr Andrew

Laughton to view the collapse fence pancl and the damaged retaining wall on the
castern boundary. Subsequent (o that visit | Was instructed Lo design a remedial
repair method for the retaining wall. This was undertaken by myself at WML
Consultants. Two schemes were prepared. one extending the height of the wall to
luke into account the additional soil that had been placed behind the wall abjection:
the additional soil placed behind the wall is an assumed fact and a second option
maintaining the original height of the wall the original height of ihe wall is an
assumed fact. The second option would have necessitated the removal of the soil
behind the fence that caused the fence 1o collapse, al least to angle that the sand
would remain stable Qbjection, extent of soil behind the fence is an assumed Jact;
the soil behind the Jence, whether it caused the Jence (o collapse, is the matter in
Issue cannot be assumer.

[ also attended the site on the 12th February 2016 in order to prepare this report. In
this report I have been asked to comment upon:

(@)  The suitability and effeet upon the fence of the 700mm of soil that the
fence retained Objection that 700 num of svil was retained by the fence is
an assumed fact,

(b)  The effect upon the reconstitutcd limestone retaining wall of the
additional 700mm of soil. Objection, that 700 mm af soil was retained by
the fence is an assumed fact.




(c)  The effects that construction vehicle may have upon a retaining wall and
fence. Objection: the withess has no expertise to estimate the effects of u
vehicle on a retaining wall and fence.

(d)  The likelihood that the additional 700mm of soil contributed to the failure
of the fence and damage to the retaining wall. Objection, this is an
assumed fact.

3.0 Observations
14. On my first visit [ observed the following:

(@) A “SuperSix” fibre cement fence had collapsed to the northern end of the
eastern boundary of 11B Keble Heights. The area of the collapsed fence
approximately aligned with the boundary to 14 Trinity Rise. Objection:
ihis is an assumed fact, not from personal knowledge,; vague therefore
irrelevant: the location of the collapsed fence and damaged wall are vital
matters in this case.

{(b) I was of the opinion that the fence had collapse due to the 700mm build-
up of soil behind the fence on the land of 14 Irinity Rise. Objection, this
assumes there was a 700 mm buildup of soil behind the Jence. Fences are
not designed to support soil like a retaining wall and fences frequently
fail as result of such activities such as was observed. Objection: vague
and speculative and therefore irrelevant.

(¢) I observed a number cracks to the reconstituted limestone wall
particularly close to the boundary with 12 Trinity Rise which is the
northern neighbour to 1 1B Keble Heights.

(d) I observed the retai ning wall had a pronounced curve and lean lowards
1B Keble Heights.

(¢)  lobserved that an immature tree was secured to the retaining wall via an
‘eye’ bolt. Objection, vague as to “immature tree ", and provides no
evidence as to the mass of the tree tncluding its height.

(f) I observed that further to the south where 15 Keble Hcights is the
neighbouring eastern property the retainin 2 wall had a small lean towards
1B Keble Heights and had been strengthened at some time in the past
with reconstituted limestone picrs.

15.On my second visit | observed the following:
(a)  The tree had been removed.

(b)  Remedial works to the retaining wall in accordance with my design had
commenced but were not complete. Qbjection, vague as to the state of
works which had been performed The retaining wall was suitably
propped to prevent further movement.




(d)

(e)

()

The soil level remained approximately 700mm above the height of the
retaining wall but sloped down to the retaining wall at an angle of 32°,
Objection: vague as to sloped down to the retaining wall; does it mean
that the slope ended ut the retaining wall, or at some point near the
retaining wall but upon the defendants’ property?. That angle is the
Nature Angle (sic) of Repose of the sand, that is the angle at which the
sand will remain stable. If the angle exceeds 32° then it will slump until
32° is achicved. A slope of 2 horizontally and 1 vertically is
approximately 32°, Objection, vague, no evidence about the location of
the svil i.e. how far into the defendants ' property did the soil begin to
sloped down towards the claimant’s property?

[ observed that the cracks to the wall appeared to have enlarged since my
previous visit. I did not take measurement of the cracks during my first
visit so my observations are based upon memory and comparison of
pholographs.

Objection is made to all evidence of the work of the authors graduare
engineers which is hearsay. 1 instructed one of my Graduate Engineers to
carry out probing and testing 1o the rear ol the retaining wall, He
cncountered backing blocks at a depth of 600mm behind the wall which
1s in contradiction to the “Structerre” report dated 6 November 2012
which suggests the backin g blocks were 1000mm down, Objection, there
Is no evidence of a Structerre report, The penetrometer tests revealed the
sand to be loose to medium dense. The location of the backing blocks at
a depth of 600mm approximatcly equates to two blocks deep. Until the
introduction of the AS 4678 in 2002 it was standard practice to commence
backing blocks two courses down from the top. Objection, witness is
unqualified to state the standard practice Jor construction of retaining
walls prior to 2002; this is not based upon his gualifications, it must
therefore be based if at all on his experience, but no evidence has been
given as to the experiences which allowing to make this conclision. This
allowed “dug in’ fences such as “SuperSix” to be located behind the upper
two blocks which required 600mm embedment for stability. The backing
blocks were found to be 550mm wide giving an overall width of 800mm.
This indicates a wall that does not conform to current design requirements
bul was not uncommon in the carly 1990’s. Objection, witness
unqualified to state that backing blocks 550mm wide giving an overall
width of 800mm was not uncommon in the early 1990 s this is not based
wpon his qualifications, it must therefore be based if at all on his
experience, but no evidence has been given as to the experiences which
allow him to make this conclusion.

I observed that between the driveway ol 14 Trinity Rise and the garden
of 12 Trinity Rise there is a limestone block retaining wall with a similar
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top level as that of 11B Keble Heights Objection, vague as 1o the height
of the 12 Trinity rise refaining wall compared to the height of the 14
Trinity wail and that 1o the rear of it on the 14 Trinity Rise side of the
common boundary was a further retaining wall made [rom precast
concrete posts and panels added at a later date Ohjection, speculation as
to when the post and panel wall was construc ted,

It would appear that the block retainin g walls for 11B Keble Heights and
12 Trinity Rise had similar levels to the top of the original walls and the
later construction of the precast concrete post and panel retaining wall
raised the garden level in 14 Trinity Rise for the length adjacent to 12
Trinity Rise but that that post and panel retaining wall was not continued
through to the common boundary between 11B Keble Heights and 14
Trinity Rise. Objection, speculative.

4.0 Commentary

[.oad onto the retaining wall from soil

16. The load applied to a retaining wall is proportional to the height of the soil retained
by the wall. The soil imposes a horizontal force on the wall which tries to causc the
wall to overturn.

Condition Height of soil Horizontal Soil Overturning moment

Pressure at base induced
of wall

 Original Wall . 1~ 4700mm . | - 10/ KPa = " 486kNm
o R R Rl __ | i _:_..W___ -_.w_._
Additional T 2400mm 14.25kPa | 13.67 kNm

700mm of soll
behind fence |

Objection, assumes that there was an additional 700 mm of soil behind the fence.

17.11 can be secn from the above that the soil pressure increases by over 40% due to the
additional depth of soil applied. Of greater importance is that the overturnin g to the
wall increases by 281%. It is apparent that the additional sand placed behind the
fence resulted a substantial increase in the forces acting upon the wall, Objection,
this evidence is irrelevant because no information is given about the nature of the
wall to which this data applies.

[Load onto the retaining wall from vehicles

18. Objection, this evidence is speculative as to the hature of the vehicles and the route
that would have been taken by the vehicles. in particular the author fails to deal
with the fact that a main sewer pipe runs between the retaining wall on 14 Trinity
Rise, and the boundary retaining wall During the construction of the retaining walls
at 14 Trinity Rise construction plant/vehicles such “Bobcats” would have been used




to transport and place the large reconstituted limestone block used to form the
retaining wall. Due to the proximily of the construction to the retaining wall and
fence of 11B Keble Ieights it is inevitable that the vehicle would have travelled
close enough 1o apply loads onto the retaining wall and the fence. Taking a typical
“Bobcat™ with a Gross Vehicle Weight of 2.5 tonnes (2500kg) carrying a block
weighing 200kg. Fach front wheel would impart a load of 840kg onto the ground
(using a 40/60 axle load spilt). Using similar equations to those used in the table
above and by converting the wheel load into an equivalent soil load T have
calculated:

Condition Horizontal pressure Overturning
at base due to vehicle moment

 Fenceat . T | 033KkNm

L Hoper: o D e
Fenceat 273 | 0.22 kNm

L topotwall | o P | R

floadat & = 0 o ol o

P Dmsm AT T D i s 5

: At base of 19.98  23.06 kNm

-l-'ﬂiﬁllnﬂ | J-ni—.

Note - that the pressure increase with depth is linear so thal the combination of
pressurcs are additive, the overturning moment equation is an exponential so the
combined overturning is not additive but based upon one component being
‘squared’. Note also that kPa (Kilo Pascals) can also be written as kN/m? (Kilo
Newtons per squarc metre),

19.1t can be secn from the above that the additional short term load due to any vehicle
driving close to the wall greatly increases the overturning forces on the retaining
wall. Objection, vague and thercfore irrelevant as to the distance from the wall and
Jails to mention or take into account that a main sewer pipe runs between the
defendants’ retaining wall and the retaining wail on the boundary. Although these
forces are transient and short term they can be sufficient to cause dama ge. Objection,
vague and therefore irrelevant: no definition of "damage”. Dyes damage mean the
top course of bricks would come off. or that the structural inte grity of the wall would
be affected, and if so to what extent

20.In addition the table shows the effect the sand and vehicles have upon the fence
itself. The fence is not designed to act as a retaining structure,



Load onto the retaining wall from the recently constructed retaining walls in 14 Trinity
Rise

21.The recently constructed retaining walls located at 14 Trinity Rise are positioned in
a position and with a depth of base that will apply a small horizontal load onto the
retaining wall at | 1B Keble Heights using the natural angle of the sand as a guide,
This load is unlikely to be significant. It does indicate that the base of the wall is
higher than it should have been, both from a load spread and the assumed level of
the ground after construction ot the wall at 11R Keble Heights. Objection, the expert
assumes the very matler in issue, which is the natural ground level: was it the base
of the defendants retaining wali, or was it the top of the boundary retaining wall?
Only if it is assumed that the top of the boundary retaining wall was at the natural
ground level, ean it be concluded that the base of the defendants “retaining wall is
‘higher than it should have been”. 1 obscrved that the base of the southern
neighbouring retaining wall at 15 Kehle Heights is some 500mm lower than the wall
at 14 Trinity Rise. The level of the basc of the neighbours’ wall would be considered
acceplable. Objection, the expert assumes the very marter in issue, which is the
natural ground level: was it the base of the defendants retaining wall, or was it the
top of the boundary retaining wall?

The sketch in the appendix shows the relationship between the rctaining walls and
soil height. Objection, the sketch is irrelevant, since there is no admissible evidence
from the claimant as to the original soil level; in any event the assumed soil level
before the collapse of the fence must be proven as a fact. The author of the report
can give no admissible opinion evidence as ta either the original soil level or the
soil level before the collapse.

Fixing for Tree

22. There was at one time a small trec secured to the retaining wall by an ‘eve’ bolt.
The trec was an immature specimen and has now been removed. [ observed the tree
in or about August 2014, Objection, vague and therefore irrelevant as 1o “immature
specimen”, no evidence is given as to the mass of the tree including its height.
Further, it must be proven that the free was in the same condition before the fence
damage as when the author observed the iree.

23. The canopy of the tree was not large, I estimate the canopy to be no larger than 2.5
diameter. This equatcs Lo an arca ol approximately 5 m2. The trec was located in a
shiclded location, being between the house and eastern wall/fence. The north side
was shielded by the neighbouring property at 12 Trinity Rise and the south side by
the garage of 11B Keble Heights, A tree canopy is not a solid sail area and typically
a porosity value is used to derive wind loads. The Avocado tree had an open canopy
s0 I have applied a porosity of 50%. a shielding value of 50 % due its sheltercd
location and simplified area wind load on 1kPa which is Lypical for the region for a
substantial storm event (a substantial design storm event can be cxpected once every
500 years, which did not occur during the life of the tree).




24. The wind load on the tree can be approximated as 5 x 1 x 0.5 x (.5 = 1.25 kN. This
is a relatively small load equal to a force of 127 kg and would be distributed over
several metres of the wall. The overturning moment would be 2.125 kNm over at
lcast two metres of wall, a result of 1.06 kNm at a distance of approximately 2.4m
from the crack. I am of the opinion that the wind load from the tree had no significant
effeet on the wall. The cracking observed to the wall was not in the vicinity of the
‘eye’ bolt where any load would have been transferred to the wall. The cracks
observed were several metres from the location of the ‘eye’ bolt, By comparison
with the loads and forces due to the soil any force on the wall from the tree wind
load is not significant and unlikely to be a contributing factor on the wall cracking.

The evidence of the foregoing paragraphs is irrelevant because it is nol established
thal the tree was in the same condition before the fence damuage as it was when the
author observed the tree.

3.0 DISCUSSIONS AND CONCLUSIONS

23.It is not within my remit to speculate upon the history of the issues that have arisen
in relation to the damage to the retaining wall and fence. | have formed some
opinions with rcgard to the retaining wall and undertaken calculations (o
demonstrate the significant effect that, what may be perceived as small, changes can
have on the loads applied to the retaining walls.

26. The following points are opinions [ have [ormed:

(a) It is unlikely that the wall 1o 11B Keble Heights was built lower than it
should have been. It was most likely built to the pre-existing slope, I am
of the opinion that as one of the earlier honcs developed in the sub-
division the builder/owner had an opportunity to minimise the cost of the
build by keeping the wall to its minimum viable height. Objection, this is
speculation, and nothing to do with the author’s qualifications as an
expert. The motivations or opportunities of the builder/owner fi.e.
developer) are not within the author s expertise. The author has made no
reference to any soil contours drawings, and none are in evidence from
the claimant. If anything the developer s desive to keep the retaining wall
to a minimum height presumably fo save cost, points more toward the
developer building a wall that was too low.

(b)  The property 14 Trinity Rise was built after its neighbours at 16 Trinity
Rise. 12 Trinity Rise and |1B Keble Heights Objection, this is an
assumed fact, Further the statement is vague and therefore irrelevant
because il does not specify what ‘property’ was buili. is this a reference
fo u dwelling, or a retaining wall? As it is a requircment of the latter
building works to take into consideration the surroundin g buildings and
structures. Objection, this is a matter of law, and as a matter of law If is
doubtful. In any event the statement is so vague as to be irrelevant. The



property 15 Keble Heights appears to have been the most recent house to
have been constructed in the vicinity Objection, this is speculation.
however its retaining wall which predates those at 14 Trinity Rise
Objection this is an assumed fact, is sct at a lower level Objection, no
evidence will be given as to the level at which the retaining wall has been
“set”, in any event the expression “the level at which the retaining wall
has been set” is vague and therefore irrelevant. If this was intended 1o
refer to the base of the retaining wall, the author grimily would have said
$0. 80 a5 not 1o surcharge the wall to 11B Kcble Ieights, Objection, the
author cannot know the motivation of the builder of the wall or its owner
in “setting ' the level; and the logic is circular because it assumes that
the level at which the 15 Keble Heights retaining wall hus been “set”
(Whatever that means) is the natural soil level There Is no evidence of
the contours of the land between 14 Trinity rise and 15 Keble Heights,
nor any evidence that different designers of a retaining wall would set the
base at a standard depth below the soil level. Nor is there any evidence
as to what the soil level was at the time 15 Keble Heighis retaining wall
was built. That soil level may have been lower than the natural soil level
at the time the wall was designed or built. The retaining walls at 14
Irinity Risc do not appear Lo take into consideration the proximity of the
neighbouring walls, Objection, the reasoning is circular because it
assumes the neighbouring retaining walls were built to accommodare the
natural soil level, and were on the same soil contowr as 14 Trinity rise.

The cost of the retaining walls built at 14 Trinity Rise was minimised by
constructing the base level where it currently is. Qbjection, this assumes
a fact which will not be proven by the claimant, that the natural soil level
was lower af the base of the 14 Trinity Rise retaining wall than the soil
level againsi that retaining wall. To construct at the most appropriatc
level would have required two addition courses of block, equating to 8
additional blocks per metre. Refer to the sketch in the appendix,

Objection, the reasoning is circular for the reasons above.

27.The following statements are based upon engincering judgement and observations:

(a)

A fence does not have the structural capacity to act as a retaining wall,
Objection, so vague as to be irrelevant,. What does this sentence mean?
Does it mean a fence cannot retain soil? Obviously not: a fence will
presumably be capable of refaining 10 mm of soil. That proves that g

fence can retain soil, in which case the statement is incarrect or the

expression “retaining wall” as a specific meaning in the context which
has not been defined. The 700mm of sand would have caused the fence
to fail. Irrelevant, the author does not state what depth of soil horizontally

from the fence would have caused the retaining wall to fail. If there had

been soil against the fence to a height of 700 mm, but only 5 mm back
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from the fence, presumably the effect on the fence could not have been
the same. (For example, a 700 mm high wall may have been buil 5 i
back from the houndary fence). The load from the vehicles during the
construction phase may have hastened the failure. Objection, speculative,
see alsa the vbjections above relating to vehicles.

(b)  The additional height of soil has significantly increased the overturning
moments to the retaining wall, Vague and therefore irrelevant as o the
expression “the overturning moments to the retaining wall” The
question in this case is not whether soil against the fence caused
additional loads upon the retaining wall, but whether the damage done
to the retaining wall (whatever that was) was caused by that soil

I 'am unaware of when the cracking to the wall first occurred, however
the increased loading to the wall with the additional 700mm of soil could
have been the cause or major contributor to the damage scen. The vehicle
loading may also be a contributor.

L. Speculative and vague and therefore irrelevant. The claimant has the
burden of proof. and must prove that it is more likely than not that 700
mm of soil against the fence caused the damage. The author does not
give that opinion. The author is equivocal

2. Vague and therefore irvelevant as to the unspecified “damage seen”.

3. Vague and therefore irrelevant because the witness refers to two
causative elemenis: cause of damage and major contribution (o
damage: so that even accepting the author’s conclusion, the soil
dagainst the fence might have been a contributor 1o the damage rather
than the cause of the damage, and other fuctors may have been major
contributors to the damage equally with the soil against the fence.

Appendices
Sketch

lan Morison

s

Lawyer for the defendants
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