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Venetian, Macau Waterproofing Lining 
System Reconditioning 
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Since the lagoon flexible waterproofing system was commissioned at the Venetian 
Macau Resort Hotel grand opening in August 2007, there had been little attention 
paid to the condition of the membrane. After all, it has performed well to retain 
water, as expected. Over the years, silting, fallen objects, surface wash off, and 
wind deposit brought settlement. A thorough cleansing before the Year of the 
Sheep started requires de-watering and this provided an excellent opportunity to 
check the condition of the lining system. 

membrane stayed intact with little quality degradation, the welding 
seam & corner joints were solid, and the mechanical connections to 
concrete structures showed no sign of deterioration.  All holes, cuts,  

As the supplier and installer, we had a 
close inspection in early December 
when the lagoon was dry and clean. 
Apart from some inevitable damages  
from punctures, servicing and cleaning 
oversight, the 2.5mm thick HDPE 

tears and wind lift were repaired with proprietary methods to resume function within a few days.  

Settlements were seen at various locations but the membrane had not yield (no permanently over stretching) 
when the settlement wave provided well any necessary elongation to release membrane tension (See our Dec 
2011 No.1 issue on the wave design). In substantially settled area, the ‘trampolining’ membrane was cut and 
patched over with a new wave to accommodate further settlement.  
 
Samples were also taken back to the manufacturer’s laboratory to verify the behavior of the membrane after 7½ 
years of direct UV exposure under one meter of water. The results from areas of fully shaded, fully covered and 
under excessive straining (by substantial settlement) and the original material delivered but never used were 
compared to that of the current specification. It is not surprised to see the strength and oxidation induction time 
are comparable to the current properties. The seams also see no reduction of strength. Test report is available, 
contact Gary at nangary1@i-cable.com.   
  
We are looking forward to a very long term performance of the lining system as anticipated from the history of 
HDPE membrane.  

March 2015 

Dewatered and cleaned before inspection and repair, Feb 2015 
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High Performance & High Temperature Resistance Geomembrane 
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Rooftop golf course with the same waterproofing 
system stays intact. March 2015. 

Membrane retrieved  from site were tested with a 
5 head Instron at the manufacturing facility.  

A Thought on Current Conformance Testing Practice 
For most projects, concrete and steel are major construction materials that are highly monitored with statutory 
testing program (through Government or independent lab). Geotextile and geocomposite drainage, by far, are 
much less attended to, indeed if any. Once the material approval is given, the  performance is generally assumed to 
be proper. While quality deviation may not be detrimental to the entire project, the quality assurance might be of 
interest to be ascertained.  

GSE launched two new HDPE membranes with exceptional characteristics in 
durability and extreme thermal and UV aging resistance early this year. 
High performance membrane has a special engineered additive that inhibits 
degradation to exposure due to harsh chemical and strong UV. It has superior 
flexibility and stress crack resistance suitable for hazardous waste containment, 
hot contaminant conveying and chemical storage.  
High Temperature membrane delivers the same durability and chemical 
resistance as standard liner but at sustained temperature of up to 100° C. Normal 
resin allows mechanical properties to break down, accelerating stress crack and 
oxidation that leads to failure.  A proprietary formulation of high temperature 

resin, carbon black, stabilizer and antioxidant prevent premature degradation (tested 
with remarkable OIT and stress crack) and extend service life under prolong burning 
environment. It finds application in bioreactor, waste water pond and process sewage 
treatment.   

High performance HD 
Geomembranes 

Both HDPE membrane follow the same standard welding and QC procedure. 
The geomembrane are also NSF certified for portable water.  

Hazardous waste containments ; Mining Heap Leach Pad ; Bioreactor Landfill ; Waste Water Treatment pond ; Salinity 
Gradient Solar Pond and Municipal Hot Water Storage Tank, 
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Opinion Column 

Construction in Asia has been growing very fast recently, so much so that market expansion has captured the 
attention of a great many international renowned companies to set up manufacturing facilities here. Contractors 
benefit from competitive prices, quicker response and faster delivery. Some of our principals have moved to Asia, 
many did years back. Here are some of their commitments. 

Asia as a Strategic Site for Manufacturing 

With all the commitments here in Asian, we are sure that the construction industry will see consistent 
highquality, gain knowledge  in cutting edge engineering and the added competitiveness to the market.  

Maccaferri has been 
supplying gabions and 
wire mesh from Malaysia 
and Indonesia many years 
back, from Changsa and 
Tianjin in 2011 as well. 
Special mesh and flexible 
barrier are planned for 
Philippines in 2015.  

Tenax started producing geogrid and 
geocomposite in Tianjin in 2004, with the first  

in- house hydraulic lab. 

CeTeau has been shipping band drain from Thailand since 
1994. The company has the latest production equipment 

ensuring efficient manufacturing to a high standards.  

At the moment, there is no project requirement of such conformance testing, perhaps a trivial issue, except the 
landfill lining system (the American practice), the prefabricated band drain in reclamation (a legacy of project spec) 
and the geogrid in reinforced fill construction (under GEO Geoguide 6). Perhaps simple conformance testing, a 
simple task, can be introduced in the specification of geotextile and geocomposite drainage to ensure material 
used complies with the specification requirement and to restraint below par material.  

GSE Factory in Thailand 

GSE Environmental started 
producing HDPE geomembrane 
in Thailand back in 2003 and in 
Suzhou, China from 2014, 
representing a major milestone 
in GSE’s vision of supporting 
growth in the region. 

Inauguration  of GSE Plant in Suzhou 

Maccaferri Tianjin Factory 

Maccaferri Malaysia Factory 

CeTeau Thailand Factory Tenax Tianjin Factory 
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Reader’s Response 
Let us hear from you. Write to us at newsletter@g-and-e.com 

Disclaimer   The materials contained in this newsletter are provided  for general information purposes only and do not constitute legal or other professional advice. 

G and E Company Limited 
14th Floor, Kiu Yin Commercial Building, 361-363 Lockhart Road, Wanchai, Hong Kong 
Tel: 2570 0103   Fax: 2570 0089   e-mail: wing@g-and-e.com website: www.g-and-e.com 

Tell a Colleague 
Want your colleague to receive G and E Times also, click here. 

Unsubscribe     If you do not wish to receive G and E Times in the future, please reply to this e-mail stating “Unsubscribe” in the subject. 
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For Your Information 
A Look at the HKIE Seminar – Inspire the Young 
The HKIE Civil Division organized a seminar titled ‘Inspire the Young – What a Civil Engineer must know’ 
on 19 March 2015 at HKTEC.  The one-day seminar aims  to provide some general engineering insights 
for young engineers. We at G and E supported the event as one of the diamond sponsors. 
The seminar was attended by around 400 participants, majority of whom, were 
young engineers who are in their budding engineering career.  It was also a 
good opportunity to update veteran engineers new products that emerged in 
the market. G and E displayed a sample a booth to showcase some specialized 
products and their applications, Cavidrain tunnel invert drainage, geogrid 
reinforced wall, pre-fabricated silt curtain system and defect detactable 
waqterproofing membrane.. 
We drew much interest from participants who had an on hand chance of 
handling the sample, towards practical problems that may arise during design 
and installation . 
Gary gave a brief presentation on “Geosynthetics Plastic Sheet for Use in 
Geotechnical Engineering”, intended to inspire a new thinking to polymeric 
material versatility, ideas that are not new in Hong Kong but attract little 
attention. 
All-in-all, it was a successful seminar and everyone came out armed with a bit more knowledge.  I would 
like to take this opportunity to thank HKIE for the sponsorship invitation and looking forward to the next 
opportunity. 

Pre-fabricated silt 
curtain system 

Gary’s presentation 

Panel discussion session Much discussion opportunity 
during the seminar 
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