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Reinforced Earth with an Impermeable Facing –
More Assurance to a Dry Design

The project is to construct a 2.8km 3mɸ water tunnel linking Lower Shing Mun
Reservoir and Kowloon Byewash Reservoir so that water can be conserved from both
catchment and intake by overflowing from one to another without spill over wastage.

A temporary portal area is needed to set up the TBM inside an operating
reservoir. Tenax HDPE geogrid reinforced earth was adopted to build a vertical
cofferdam bund 12m tall, behind which the working platform is filled. The bund is 6m
width at the crest and 14m at the toe with a vertical external face that runs 50m
length across the valley. It serves also as an access to truck away tunnel spoil.
Reinforced earth minimizes space and fill material and the bund can be removed
easily eventually, resuming the original reservoir profile. The entire work is simple,
and it took a few months to have the working platform and haul road ready.

A submerge situation when the reservoir water level rises poses problem with RE
design. To keep the bund dry, a waterproofing facing and drainage within the
structure was taken to prevent potential ingress of water. Upstream underground
water is brought across the bund through a steel pipe. Both faces of the bund are kept
watertight by covering with Solmax impermeable HDPE membrane. Between the RE
structure and existing ground profile, a concrete foundation is to stop seepage,

waterstop is embedded on which membrane can be welded on. The entire front face is sealed up. Additional non
return valves are installed along the toe to relieve possible water accumulation inside.
While there is Geoguide 6 to follow on typical reinforced earth construction, interfacing details between geogrid
and pipe, membrane and pipe, geogrid and membrane, membrane and concrete, as well as that to the ground
profile are to be thought off. Specific custom sized soil bag was fabricated to complement geogrid facing. If there is
interest in how this is done, contact Ivan at ivan@g-and-e.com.

Front face Solmax HDPE membrane

Back face waterproofing HDPE 
geomembrane

Backfilling & laying of Tenax
geogrid at formation 

Backfilling on geogrid at crestBuilding up elevation of the bund 

Completion of the bund with full 
HDPE membrane facing 
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New Product / Application
Platipus Anchor
Platipus earth anchor is well known in civil engineering for structure
support and soil anchoring. It is basically a soil nail or a stainless steel wire
coupled to a headlock device. When It is driven into the soil to specific
depth, the rod or the wire can be tensioned to activate the lock
mechanism, creating a high resistant pull out. A bearing plate and wedge
grip top fitting locks the load than can be transmitted to the headlock.

At the 3rd runway construction, slope protection erosion mat needs to be
firmly anchored. Platipus provides the design load anchorage assurance
when wind uplifting of the erosion mat can be hazardous to air traffic.

Platipus bearing plate & 
wedge grip 

Protection with Concrete Canvas 

Platipus assembly and setting tools

Erosion mat secured by Platipus anchor at 2m center 

Soil nailed temporary cut 

Environmentally Friendly and Effective Slope Protection at 
Kadoorie Farm
A 70° temporary cut slope 30m run, 7m high is to be formed for the construction of a retaining wall. A 5mm thick
Concrete Canvas was laid for the temporary cut surface protection. The installation is effective, simple, practical
and avoid much nuisance to the surroundings against conventional shotcreting. In view of the site constraint,
Concrete Canvas offers the cheapest option as well. Concrete Canvas is a flexible cement mat that hardens and set
on hydration, it is essentially concrete on a roll, ideal to replace shotcrete. For details, steven@g-and-e.com.

S2 ARGS system consists of an aluminum lockhead, 1.0 m x 3 mm φ stainless steel
wire, 3 mm conical wedge grip and plastic head plate. It is driven through the mat
into ground to 0.6 m depth, tensioned by ARGS setting tool and secured the mat
by the locked head plate. On compacted sand reclamation ground, a minimum
load of 2.5 kN is maintained. Natural has all the details, natural@g-and-e.com.

Simple percussion 
installation 

ABG has a 50mm Thick Drainage Geocomposite
A new geocomposite 50 mm thick made by ABG, UK is used as drainage layer on roof planter at St Paul Primary
Catholic School. While a 75 mm granular provides a flow of 3.7 L/m/s and a 10 mm geocomposite offers similar flow
of 3.7, that of a 50 mm product is 29 L/m/s. With a 500 mm thick growing medium in a very small planter, there is
hardly any such necessity of extreme flow at the invert. For landscaping works, heavy duty geocomposite may be
grossly exaggerated. Ivan has more, ivan@g-and-e.com.

Installation by steel pin anchor
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Technical Note 

Opinion Column
Reinforced Fill Construction

In 22 May 2013, we saw a RE wall collapsed at the Anderson Road construction site.
A report in December 2013 confirmed the failure was piping related distress by high
water pressure as a result of the overnight intense rainstorm that overloaded the
temporary surface runoff. There were no indication of design and workmanship
fault. The same happened to an adjacent fill slope.
Since the debut of RE wall at Ah Kung Kok in 1981, design and construction has
culminated in the publish of Geoguide 6 – guide to Reinforced Fill Structure and
Slope Design, a conservative document with Asian recognition. Yet, paranoid
establishes quickly with Anderson Road incidence. There appears to be much fear to

Handling and installing of ABG 50 mm thick geocomposite 

The most important function of a geocomposite is that it drains. This in plane
flow rates (volume per unit width per time) can be determined by EN ISO
12958 or ASTM D4716 test methods, under different confining pressures
(how the drain core deforms or creeps), hydraulic gradients (how the drain is
inclined) and boundary condition (how the geotextile intrudes the flow path).

The Essence of Geocomposite Characteristics

When a flow rate capacity is specified, product thickness and weight are irrelevant, apart from the fact that it
enables a quick and easy CQA check. In practice, the flow rate is limited by the permeability of adjacent soil where
water permeates into the drain core.
Also irrelevant is the compressive strength commonly tested under EN 25619-2 which gives the confining pressure
that results in complete collapse of the product or ASTM D1621 or 6364 which gives that at an arbitrary straining
condition. The drainage capacity has been fully represented under different compressive strength in the product
specification, whatever the value at ultimate failure, yield or other deformation criteria has less reference.
Tensile strength is also ambiguous since excessive elongation is not expected when a geocomposite is placed
against rigid structure, typically a 50% strain at break renders the in-plane flow non-existent.
As such, thickness, weight, compressive strength and tensile strength are misleading or unimportant
characteristics, non-essential to represent the performance of geocomposite. Gary at gary@g-and-e.com

Geocomposite under no loading

Geocomposite is to drain, not to 
support loading

Geotextile intrudes into the 
core, reduces flow rate 

Anderson Road 2013

Flow rate increases with steeper inclination

Flowrate (θv) Flowrate (θs)

Compressive Strength

Flowrate (θh)
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HYDRAULIC GRADIENT (I) head/run
Vertical Hw / Lv = sin 900 = 1
Horizontal 0 / Lh = sin 00) = 0
Slope Hw / Ls = sin φ = 0 to 1

θv > θs > θh

Ve
rti

ca
l h

ei
gh

t, 
H

w
(T

H
E 

H
EA

D
)

Deckdrain 5000S/NW20XUV 
50mm thick geocomposite
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Reader’s Response
Let us hear from you. Write to us at newsletter@g-and-e.com.  For back issue, please write to newsletter@g-and-e.com
or visit our website at www.g-and-e.com.

Disclaimer The materials contained in this newsletter are provided  for general information purpose 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: info@g-and-e.com http://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.

March 2020. Issue No.34

Opinion Column (Con’t)

Some examples of Dr Koerner’s study on failure with poor drainage that we do not want to experience

Following the wide spread of the Coronarvirus, a great many production and logistics are
facing interruption, material shortage and shipment delay are foreseen. This can
continue for a while. We have stocked up inventory on some common material,
geotextile, drainage etc. Call Shan at shan@g-and-e.com to check or book early your
need. Our principles have not reported any cases in their organization, and we are OK.

Coronavirus
For Your Information

to consider RE construction even though it has become well recognized worldwide as a reliable, economical and 
sustainable construction method. 
At Geosynthetics Research Institute in USA, Dr Robert Koerner has taking the liberty to study RE wall failure. He
had since been categorizing a data base analysis of 320 failed polymeric reinforced features out of an estimate of
a total of 200,000 construction so far. His paper published in Geotextile & geomembrane in 2018 concludes that
63% failures were caused by internal & external water, in line with the risk of water infiltrating the reinforced
zone. The principle, technology, experience and your knowledge are solid. Diligence and attention to details will
ensure perfect design and construction. Talk to Gary, gary@g-and-e.com.

For 35 years, we have been distributing geotextiles, designing with geogrid and
installing geomembrane. Our scope expands and a large variety of material were
introduced since. We have consolidated and updated the product catalogue into a
categorized comprehensive folder. Get in touch with Marjorie marjorie@g-and-e.com
if you wish to have your CD-Rom copy or copies for your colleagues.

Product Portfolio

Christmas Lunch
While our Christmas lunch was 3 months back, we missed the Chinese New Year
Dinner when the COVIC-19 shows no sign of under control. Our spirit has not abated,
and we are taking every endeavor to maintain our excellence. Our entire staff and
their family enjoyed the brunch at a revolving restaurant. We took the implication
that we can service our client revolving every corner of the city.
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