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1.0 INTRODUCTION 

Lambert & Rehbein have been commissioned by The Body Corporate for The Mews Bowen Hills 
CTS 33016 to undertake Stage 2 - water inundation investigations of flooding issues in the 
basement of the Mews building located at 141 Campbell Street, Bowen Hills.  

Previously, we have undertaken Stage 1 - preliminary investigations of the water inundation and 
flooding of the basement carpark levels and provided preliminary advice and recommendations in 
our letter dated 9th October 2015.   

The scope for the Stage 2 of the proposed investigations is to gain a better understanding of the 
issues and to assist in determining potential solutions. This investigation included the following 
investigations: 

a) Invasive under-slab investigation of the basement slab on ground at selected locations; 

b) Investigation of the condition of selected PVC pipe junctions just above and below the 
basement slab on ground; 

c) Investigation of the sub-floor roof-water and the basement drainage systems; 

d) A partial review of the sewerage network (pipe damage); 

e) Supervision of removal of unsuitable material and slab reconstruction in areas where 
the investigation occurred; 

f) Investigation of the roof-water drainage system; 

g) A general review of the podium layout, surfaces and finishes; and 

h) A review of construction issue structural engineering drawings obtained by the 
hydraulics consultant. 
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2.0 UNDER SLAB INVESTIGATIONS 

The Stage 1 investigations recommended the following further works be undertaken: 

• Invasive investigation at nominally four (4) locations is undertaken to determine the sub-
surface soil profile under the basement slab – particularly where the slab has heaved. 
This will allow us to determine the cause of the issue and the view the resultant damage; 

• Inspection of manhole structures located on the Roofwater & Podium drainage system to 
check if they are still water tight or have suffered damage allowing leakage; and 

• Undertake pipe camera investigations of the sealed pipe system to check for joint 
integrity and any breakages; 

 

A summary of the actual works undertaken on site during the works are is summarised below. 

 

2.1 UNDERSLAB INVESTIGATION  
General  

Based on reviews of the available documentation, observed defects and cost limitations and 
following a site inspection and meeting with the contractor, five (5) locations were selected for 
and invasive investigation. This work included saw-cutting and removal of the existing basement 
slab on ground and some subgrade material.  The five (5) locations selected for the investigation 
are identified on the Slab Investigation Locations plan attached in Appendix A.  

In general, at each location the slab had heaved and there was a void evident below the concrete 
slab. The depth of this void varied between 100 and 200mm below the underside of the slab.  The 
slab appeared to have been originally constructed on top of an approximately 200mm thick 
drainage layer consisting of 20mm aggregate stone laid over a geofabric material.   

The slab depth varied considerably between 75mm and 250mm thick with the average slab 
thickness being around 100mm. A review of the structural engineering documentation confirmed 
that the slab was designed to be 100mm thick, constructed on a waterproof 
membrane/geofabric/150mm drainage gravel layer/geofabric with 75mm diameter agi lines on an 
8.0m grid. This profile has been adopted to manage sub-surface water ingress – this may or may 
not have been noted during the soils investigation. The profile adopted is used to manage water 
in tidal zones as a method of managing water ingress (flooding) above slab level. For this system 
to work the stormwater outfall must be free-draining or pumped away from the basement and the 
water ingress rate from the sub-surface soil profile must be less than the capacity of the pipe 
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network under the slab. An extract of the relevant parts of the structural drawings are included 
below to indicate the design intent. 

 

Figure 1 – Extract of the Basement Slab Plan showing the slab and subsurface design 

 
 
Figure 2 – Extract of the Basement Slab Plan showing the slab/subsurface detail 
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Observations made at each location are described below and are shown in photographs included 
in Appendix B.  

Location 1  

• There was a void under slab; 
• Once the slab section was removed the surrounding slab areas dropped as the slab was 

‘caught up on the column’; and 
• We noted that the slab thickness varied considerably and that the slab was cast on 

plastic on a gravel layer with a geofabric layer underneath – we did not observe any 
geofabric layer under the slab as nominated in the design. 

Location 2 

• There was a void under slab; 
• The 150mm diameter sewer pipe at this location was not broken; and 
• We noted that the slab was cast on plastic on a sandy gravel layer with a geofabric layer 

underneath – we did not observe any geofabric layer under the slab as nominated in the 
design and the gravel was contaminated. 

Location 3 

• There was a void under slab; 
• The 150mm diameter roof-water pipe at this location was broken at a joint under the slab; 
• We noted that the slab was cast on plastic on a sandy gravel layer with a geofabric layer 

underneath – we did not observe any geofabric layer under the slab as nominated in the 
design and the gravel was contaminated; 

• The broken pipe was repaired prior to repouring the slab; and 
• Once the slab was removed the surrounding slab dropped. Some further saw cutting and 

slab removal was required to allow the slab to drop around the column and minimise 
steps at existing slab joints.   

Location 4 
• There was a void under slab; 
• The 150mm diameter roof-water pipe at this location was broken at a joint under the slab 
• We noted that the slab was cast on plastic on a sandy gravel layer with a geofabric layer 

underneath – we did not observe any geofabric layer under the slab as nominated in the 
design and the gravel was contaminated; and 

• The broken pipe was repaired prior to repouring the slab. 
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Location 5  

• There was a void under slab; 
• The 150mm diameter roof-water pipe at this location was not broken. 
• The saddle joint of the 150mm diameter roof-water pipe to the 525mm diameter pipe was 

secure; 
• Once the slab was removed the surrounding slab dropped; 
• We noted that the slab was cast on plastic on a sandy gravel layer with a geofabric layer 

underneath – we did not observe any geofabric layer under the slab as nominated in the 
design and the gravel was contaminated; and 

• During the slab removal, the existing downpipe was damaged and needed to be repaired. 
 

2.2 MANHOLE STRUCTURES 
A visual inspection of the manholes located on the ‘sealed’ roof-water system indicated that the 
aspro slabs (top lid slab of a manhole) remained on top of and sealed to the top of the manhole 
chamber.  No evidence of leakage from these chambers was present. The issue with these types 
of manholes is that they can tolerate no vertical movement of the lid as they are not structurally 
connected and would be susceptible to opening up if the basement slab was to lift. In the past 
these pits had clearly failed and they were repaired. It is our belief that these manhole chambers 
should have been constructed as cast-insitu pits with an insitu lid that is structurally connected – 
they are more robust and would not allow water to enter the subgrade when subjected to large 
flows and hydrostatic pressure. Refer to the photographs in Appendix C.     

We also inspected the grated inlet pit structures on the basement drainage system and noted that 
multiple 75mm diameter agi drain outlets were provided at the top of these structures as per the 
note in the legend on the Basement Plan Hydraulic Services by Christopher Contracting. The size 
and spacing of these pipes is important to the success of a system sub-floor drainage system and 
requires detailed assessment of water inflows, soil permeability and drainage capacity.  

2.3 CCTV OF PIPES 
Based on the findings of the under-slab investigations and manhole inspections it is unlikely that 
CCTV of the sub-floor roof-water drainage pipe system is warranted at this stage.  It is evident 
that there are breakages in the pipe network and this supports a proposal to redirect roof-water to 
a level above the basement slab. A system such as this will result in the existing pipe network 
becoming redundant, removing the need to remove large sections of slab and repair joints on a 
system that is unable to cope with stormwater and roof-water flows.   If it was decided to maintain 
the existing sub floor roof-water piped system then the CCTV would be necessary to identify 
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breakage locations for rectification along with a major upgrade of the roof-water storage and 
pumping system.   

2.4 OTHER OBSERVATIONS  
The lids for the grated stormwater pit - Ecosol pollutant device and pump well located in the 
loading dock area which are associated with the basement drainage system were removed for 
inspection and maintenance as requested by the building management.   All these pits were full 
of water and it was evident that the pumps had not been working for some time.  

At an inspection on the 22 March 2017 the building management had arranged for electricians to 
undertake maintenance of the stormwater pumps and they were temporarily fixed. The pumps 
commenced emptying the grated pit and Ecosol unit. As the pits emptied we then observed water 
entering the pits from around the outside of the pipe penetrations through the pit walls. This 
observation confirms that that there is water in the trenches and surrounding ground – which is 
expected. The water ingress confirms the difficulties faced in attempting drain an unsealed 
basement that is below fluctuating groundwater and tidal levels. Refer to photographs in 
Appendix D. 

During our inspection on 23 March 2017 the stormwater pumps were not running and the ground 
water ingress into these structures had stopped. It is likely that the water will return when tidal 
and rain events occur – the rate of water ingress being proportional to the permeability of the sub-
surface soils and drainage system. We note that the electricians stated that there was a float 
switch issue with the pumps and this would need to be fixed for the pumps to operate on a 
regular basis.  

During the course of our investigation, a reasonably large rain event occurred on the 30 March 
2017.  We visited the site at approximately 7.00am on the morning of the rain event and at that 
stage there was no major ingress of water in the basement or loading dock. At a further visit at 
approximately 11.00am on 30 March 2017, water was entering the basement and loading dock. 

Within the main basement area water was observed percolating out at various locations as noted 
below: 

• The seals and bolt holes of the bolt down lids located on the roof-water system 
manholes; 

• The joints in the basement slab and between columns and the basement slab. This was 
more predominant at the northern end of the basement.; 

• Around the roof-water pipes where they penetrated the basement slab and out of the 
adjoining joints between the column and the slab; 

• At joints in the roof-water pipes above slab level; and 
• Through joints in the podium slab over  
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The basement drainage system appeared to be working as water was entering the pits via the 
grated inlets and the subsoil drains and appeared to be draining away. It was noted that the 
basement drainage pumps were not operational at the time when they were required to. We 
observed a temporary pump was installed in the loading dock area and that it was pumping water 
from the grated pit located within the driveway of the loading dock area and part of the basement 
drainage system via hose out to Campbell Street. Clearly the subsurface drainage layer was full 
of water during this event as we noted that water in the loading dock was:  

• Percolating out of joints in the slab; 
• Percolating out of the trench grate across the driveway; 
• Running out from behind the building wall; 
• Spouting out of the block retaining wall located on the site’s western boundary 
 
Please refer to photographs in Appendix E  
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3.0 DISCUSSION 

Based on our investigations it is evident that water has been entering the under-slab drainage 
layer located under the basement slab and loading dock via roof-water pipe fractures. There is 
also groundwater relating to tidal fluctuations and water from adjacent ground surfaces that 
makes its way into this sub-floor layer. The failure of the roof-water drainage system and under-
slab drainage system to accommodate large rainfall events and large tidal water ingress both 
separately and simultaneously is considered to be the primary cause for heaving of the basement 
slabs. The ingress of large volumes of water has caused cavitation and slab heave and further 
damage to the roof-water pipes that intersect the slab when basement slab heave occurred. This 
conclusion supports the findings of our preliminary assessment in the Stage 1 investigation as 
shown in italics below: 

• ‘water ingress occurred firstly when the roofwater system failed, whereby the system 
could not drain to the existing Council pipe due to the raised levels in the pipe Enoggera 
Creek.  This caused backup pressure in the roofwater system which subsequently 
resulted in the top slabs of the stormwater manholes lifting off the main chamber of the 
manhole. This in turn allowed water under the slab from both the roofwater system and 
potentially backwater from the Council pipe.  The excess water under the slab then 
caused the basement drainage system to be overloaded’.  
 

3.1 30 MARCH 2017 - RAIN EVENT 
During the rain event on the 30 March 2017 it was evident that the roof-water system was backing 
up and the under-slab gravel drainage layer was placed under a head of water causing water to 
percolate out of the sealed lids of the pits.  This failure confirms that the system could not drain to 
the existing Council pipe due to raised water levels in this pipe and Enoggera Creek. The backed-
up water and the roof-water would then be discharging under the slab through the broken roof-
water pipes as evidenced in our under-slab investigations.  

3.2 UNDER-SLAB DRAINAGE LAYER 
The volume and rate of water ingress into the gravel drainage layer from the roof-water system 
due to pipe breakage and stormwater pit failure would not have been considered in the design of 
the under-slab drainage system. The roof-water pipe network was designed as closed pipe 
network, that could withstand pressure, but not slab heave. The sub-floor drainage layer may 
have been able to cater for ground water inflows if the system could free drain or if the water 
could be pumped away.  

We observed that the pump system had failed and we understand that the system has not been 
operational in some rain events due to power failure. We also have determined that the tidal 
levels in the nearby creek prevent water within the under-slab drainage layer from draining away. 
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When large rain events coincide with high tides this causes water to back-up in stormwater pipe 
network and into the sub-floor drainage layer. This issue when coupled with the roof-water 
ingress creates volume changes that cause slab heave when the pressure exceeds the capacity 
of the slab joints to handle water inflows. The result of these coincidental failures is flooding of the 
loading dock and water percolating up thorough the basement slab when the sub-floor drainage 
layer is under pressure. Eventually, when creek levels drop the water drains away – pumps assist 
in the removal of water from the sub-floor drainage layer, however the capacity of these pumps 
must exceed the volume of water coming in – a difficult requirement if the water inflows include 
unlimited tidal water inflows that occur during high tides.   

We have determined that, during storm and large rainfall events, the sub-floor drainage system is 
required to accommodate a range of water sources and issues that include: 

­ Roof water under head that surcharges the gravel and void space under the slab; 
­ Drainage pits that are not watertight or capable of withstanding several metres of head of 

water; 
­ Inadequate or non-existent drainage outfall because pumps are either undersized, broken 

or without power; and 
­ A drowned outlet that does not permit water to drain away when the tide is high in the 

nearby creek; and 
­ A large rate of water ingress into the sub-floor drainage layer that connects to external 

areas and the creek. 
These issues, in combination or isolation, prevent roof-water and groundwater from being drained 
away, filling up the sub-floor drainage gravel and voids, eventually flooding the loading dock and 
basement. 

It is likely that a series of concrete cut-off walls will be required on the northern face of the site to 
reduce the permeability of the soils adjacent to the creek in order to reduce the tidal 
flows/groundwater ingress into the sub-floor drainage gravel layer within the building.  

 

3.3 SLAB HEAVE 
The basement slab has been constructed as a slab on ground, with a sub-floor drainage layer. 
The slab has not been designed to resist hydrostatic uplift and has regularly spaced joints. When 
water ingress into the sub-floor drainage layer exceeds the outfall capacity, the drainage layer fills 
up with water and eventually water percolates thorough the joints and penetrations in the slab 
and through drainage pits. If the rate of water inflow is significant, the slab will heave as observed 
at this site.  
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A hydrostatic raft slab, correctly design and constructed, with tanking to the underside of the slab 
and basement walls to prevent water ingress would resist water inflows into the basement. This 
type of slab is significantly thicker and is either fully reinforced or prestressed. The slab would be 
structurally connected to the columns and walls and pile caps to prevent it lifting under water 
pressure. For this system to be effective all pits and penetrations are required to be fully sealed.  

3.4 ROOF-WATER DRAINAGE SYSTEM 
The roof-water pipe network was designed as closed pipe network that could withstand pressure 
up to 3m above basement level. The failure of this system occurred when the slab heaved and 
the pipe sections were broken under the slab, surcharging the space with significant quantities of 
water during large rainfall events. The roof-water drainage system is discussed further in Section 
4 and Appendix F. 

3.5 ROOF-WATER REDIRECTION 
As the failed roof-water system is considered to be the source of a major volume of water under 
the basement slab we believe that it is appropriate to remove the source, thereby reducing the 
pressure on the sub-floor drainage system to cater with rain event drainage. 

We do not consider that the repair of the current roof-water system is appropriate as the repairs 
would include significant effort and costs in identifying and repairing the issues. All sections of 
pipe that are broken would need to be replaced and sealed which also requires slab removal and 
replacement. Logging and identifying these issues would be difficult in the first instance. The 
system once repaired would be likely to fail again.   

To remove the risk of further breakage of the pipes and resultant flooding of the basement the 
roof-water pipes should be redirected so that they are not located under the basement slab.  This 
would involve re-routing the roof-water pipes so that they are above the basement slab and under 
the podium slab and at upper levels of the building. This option improves maintenance 
significantly.  Roof-water overflow can be incorporated into this system at locations that are 
external to the building - if blockages occur or the creek and Council pipe outlet water levels are 
elevated the water can surcharge and be managed without risk of water entering the basement.   

Treatment of the existing under slab roof-water system and its connection to the Council pipe will 
be required to address backwater inflows. The connection to the Council pipe should be fully 
sealed to reduce the inflows and it will be necessary to address areas where the roof-water pipe 
network intersects the external under-slab system. There are many issues to address that include 
management of groundwater inflows and the existing pipe network that need to be addressed in a 
detailed design. 

If the roof-water redirection occurs there is still potential for water ingress into the basement 
through the cracks and joints in the basement slabs due to elevated groundwater levels 
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associated with the adjacent creek. Accordingly, an appropriately designed and fully managed 
and operational pump system would need to be installed in the loading dock to manage 
groundwater ingress on the site.  This may include larger / multiple pumps and diesel generator 
backup power supply.  
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4.0 ROOFWATER REDIRECTION INVESTIGATIONS 

Lambert & Rehbein engaged hydraulics consultant BRW Hydraulics Pty Ltd to assist to 
investigate the possibility of reconstructing the existing roof-water system currently located under 
the basement slab to be above the basement slab.  

A copy of their report, “Audit and Proposed Rectification of Roofwater Issues at the Mews 
Residential Complex” dated the 27th October 2017 is included in Appendix F.   

In summary, the report demonstrates that conceptually the redirection of the existing roof-water 
system to be located above the basement slab is possible.  This could be achieved via: 

• redirection of pipes at higher levels along the external façade of the building; 
• redirection of pipes along the walls of the basement; and 
• where the above cannot be achieved via a redirection of pipes to above ground tanks 

with pumps located within the basement.  
 

There are a number of items associated with this proposal that will need consideration by the 
Body Corporate, including: 

• Building aesthetics, 
• Disruption to commercial and residential tenancies; 
• Location of tanks in the basement may require loss of carparks; and 
• Costs 

 
It is important to note that the BRW proposal is conceptual only and further detailed investigations 
and design will be necessary to further assess and implement their proposals.  
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5.0 OPINION OF POSSIBLE COSTS 

In order to assist the Body Corporate to make an assessment of the viability of proceeding with 
rectification works, we have prepared and opinion of possible construction costs – these costs will 
vary depending on the outcome of a detailed design and contractor’s inputs. 

1. Redirection of Roofwater System (refer BRW Report)  $1,120,750.00 
 

2. Improvement of loading dock pump system, cast insitu pump 
wells and installation of backflow prevention           $   150,000.00 

We note that these are high level opinions of possible construction costs only and are subject to 
further investigations including geotechnical investigations, detail survey, building inspections, 
invasive investigations and detailed design.   

In view of the above Lambert & Rehbein (SEQ) Pty Ltd accepts no responsibility for any person 
or corporation who may use or rely on this opinion of possible construction costs. The opinion of 
possible construction costs should only be used as a guide with final detailed cost estimates only 
being available following completion and approval of the engineering design. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 CONCLUSION 
Lambert & Rehbein were commissioned by The Body Corporate for The Mews Bowen Hills CTS 
33016 to undertake Stage 2 water inundation investigations of flooding issues in the basement of 
the Mews building located at 141 Campbell Street, Bowen Hills.  

The scope for the Stage 2 of the proposed investigations is to gain a better understanding of the 
issues and to assist in determining potential solutions.  

The following key findings of our investigations are noted below:    

• Voids were found under the basement slab; 

• The sub-floor roof-water drainage system has failed breaking the pipes and forcing roof- 
water under the basement slab; 

• The ingress of large volumes of water has caused cavitation and slab heave and further 
damage to the roof-water pipes that intersect the slab when basement slab heave 
occurred. 

• During rainfall events, the water level in the Council piped stormwater system and the 
adjoining Enoggera Creek is preventing discharge of the roof-water system. This causes 
water to back up into the sub-floor drainage layer;  

• Groundwater ingress into the loading dock was observed;  

• The basement drainage pumps were not operating correctly, resulting in no outlet being 
available for the basement drainage system flows nor the increased water volume 
provided by the roof-water system;  

• It is evident that water has been entering the under-slab drainage layer located under the 
basement slab and loading dock via roof-water pipe fractures. There is also groundwater 
relating to tidal fluctuations and water from adjacent ground surfaces that makes its way 
into this sub-floor layer. The failure of the roof-water drainage system and under-slab 
drainage system to accommodate large rainfall events and large tidal water ingress both 
separately and simultaneously is considered to be the primary cause for heaving of the 
basement slabs and flooding of the basement.  
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• The repair of the current sub-floor roof-water system is not considered to be appropriate 
due to the significant effort and costs to identify and repair the issues; 

• The existing sub floor roof-water system should be redirected so that they are not located 
under the basement slab;  

• Water Technologies, in their report dated 8 October 2015 nominated that the Enoggera 
Creek tidal levels range from RL -0.5 to RL +1.5. Flood levels of around RL 2.8 were 
observed in May 2015. The Q100 flood level in the area is currently RL 4.32; 

• As a minimum, the loading dock slab which is located at around 1.9m below high tide 
level, should have been constructed as fully tanked raft and wall system with fully sealed 
pump wells that are designed to accommodate the groundwater inflows, creek inflows, 
floodwater ingress, and ramp and basement surface water; 

• If flooding of the basement was to be avoided, the basement slab which is located at RL 
1.75 should have been designed and constructed as a tanked, hydrostatic raft slab with 
perimeter walls that are fully tanked to above flood levels. 
 

6.2  RECOMMENDATIONS 

Based on our investigations we make the following recommendations for potential improvements 
to the current flooding situation at The Mews:  

• Immediately repair and maintain the existing basement drainage pumps located in the 
loading dock so that the effects of rainfall events are reduced – it should be noted that 
large rainfall events will continue to result in basement flooding and slab heave; 

• Undertake detailed design to arrive at a solution that redirects the roof-water pipes so 
that they are not located under the basement slab. The would be in general accordance 
with the conceptual proposal detailed in the BRW Hydraulics Pty Ltd report “Audit and 
Proposed Rectification of Roofwater Issues at the Mews Residential Complex” dated the 
27th October 2017; 

• Improve the basement drainage pump system located in the loading dock – this will 
include insitu pump wells, larger pumps and a diesel generator backup power. This will 
not prevent the loading dock from flooding but it will reduce the frequency of basement 
flooding;  
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• Provide backflow prevention by blocking the existing connection between the sub-floor 
roof-water system and the Council stormwater pipe that outfalls to the creek;  

• Provide cut-off walls external to the basement walls on the northern side of the site 
adjacent to creek to reduce groundwater inflows into the sub-floor drainage system.  

Once the Body Corporate has reviewed this report we would be available to meet to discuss this 
matter and our recommendation to proceed with further detailed investigations and detailed 
design.    
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Location 1 

 

Photo 1 – Void under slab 
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Photo 2 – Void under slab 
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Photo 3 – General photo of excavation with void, drainage layer and geofabric visible 

 

 
 

Photo 4 – Drainage Layer Material under slab 
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Location 2 

 

Photo 5 - Existing sewer pipe not broken 
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Location 3 

 
 

Photo 6 – Existing slab being removed 
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Photo 7 – Existing slab being removed 
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Photo 8 – Void under slab. Slab thickness only approximately 80mm thick  
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Photo 9 – Void under slab approximately 200mm deep 
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Photo 10 – Void under slab 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Ref:  Appendix B -  10  - The Mews – Stage 2 Investigation 
 

 
 

Photo 11 - Void under  

 



 
 

 

Ref:  Appendix B -  11  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 12 - Broken roofwater pipe 



 
 

 

Ref:  Appendix B -  12  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 13 – Repair undertaken to broken roofwater pipe 



 
 

 

Ref:  Appendix B -  13  - The Mews – Stage 2 Investigation 
 

Location 4 

 
Photo 14 – Void under slab 



 
 

 

Ref:  Appendix B -  14  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 15 – Void under slab 



 
 

 

Ref:  Appendix B -  15  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 16 – Depth of void 100mm 



 
 

 

Ref:  Appendix B -  16  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 17 – Void under slab  



 
 

 

Ref:  Appendix B -  17  - The Mews – Stage 2 Investigation 
 

 

 
Photo 18 – Cracked roofwater pipe wide shot 

 



 
 

 

Ref:  Appendix B -  18  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 19 – Close up of broken roofwater pipe 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Ref:  Appendix B -  19  - The Mews – Stage 2 Investigation 
 

Location 5 

 
 

Photo 20 – 150mm roofwater saddle joint to 525mm diameter pipe 



 

 

   

   

   

   

 APPENDIX C  

PHOTOS OF MANHOLES



 
 

 

Ref:  Appendix C -  1  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 1 - Manhole on sealed roof water system. Aspro Slab still connected and sealed to main chamber 
 
 

 
 

Photo 2 – Manhole on sealed roof water system. Aspro Slab still connected and sealed to main chamber 



 
 

 

Ref:  Appendix C -  2  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 3 – Grated Inlet Pit on basement drainage system – 50mm ag drain from under slab drainage layer can be 
seen 

 
 
 



 

 

   

   

   

   

 APPENDIX D  

PHOTOS OF BASEMENT DRAINAGE INFILTRATION



 
 

 

Ref:  Appendix D -  1  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 1 - Ground water entering around pipe penetration in basement drainage manhole located in loading dock 



 
 

 

Ref:  Appendix D -  2  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 2 – Ground water entering around pipe penetration in the Ecosol Unit on basement drainage system located in 
loading dock 



 
 

 

Ref:  Appendix D -  3  - The Mews – Stage 2 Investigation 
 

 

 
 

Photo 3 – Pit on basement drainage line located upstream of pumps in loading dock. Full of water due to non-
operation of pumps 



 

 

   

   

   

   

 APPENDIX E  

PHOTOS OF RAIN EVENT



 
 

 

Ref:  Appendix E -  1  - The Mews – Stage 2 Inspection 
 

 

 

Photo 1 – Leakage through joints in podium slab into basement during rain event 



 
 

 

Ref:  Appendix E -  2  - The Mews – Stage 2 Inspection 
 

 

 
 

Photo 2 - Temporary pump located in loading dock during rain event 



 
 

 

Ref:  Appendix E -  3  - The Mews – Stage 2 Inspection 
 

 
 

 
 

Photo 3 – Discharge to loading dock area from under basement slab 



 
 

 

Ref:  Appendix E -  4  - The Mews – Stage 2 Inspection 
 

 

 
 

Photo 4 – Flooding of basement during rain event 



 
 

 

Ref:  Appendix E -  5  - The Mews – Stage 2 Inspection 
 

 

 
 

Photo 5 - Flooding of basement during rain event 



 

 

   

   

   

   

 APPENDIX F  

BRW HYDRAULICS REPORT


