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Vegetation on Rockfill Slope

Check dam was designed at Wang Hang Village, Tai O as mitigation measures in
September 2008 after the astonishing mud slide devastated Northern Lantau earlier.
A channel, 90 m run and 32 m elevation was constructed to contain and control
debris flow. The invert and face buttress was built with gabion and along the side
run, rockfill embankment, 5 m high 1:1 gradient, was formed. Vegetation was sought
to landscape the rock face.

A thick growing medium was necessary to be confined along the rock slope surface
to support vegetation. MiraCell was introduced as reinforced cellular compartment
matting, where a 150 mm layer of soil can be permanently retained. This was done
successfully at Tung Tau Cottage, Kowloon City and vegetation has thrived, over 10
years now. Geocell is very common erosion control system with universal design
methodology and worldwide applications.

A geotextile was used to separate the backfill soil and rockfill. On the fabric, MiraCell
(in'20 m x 5 m panel) was secured with steel peg on the entire embankment surface.
Growing medium was deposit into the cell and kept stabilized by the MiraCell. Grass
was established by hyrdroseeding and protected by erosion control mat. Work was
completed in April 2011 and mature grass growth is seen with the least aftercare A=

Wang Hang Village Section Schematic
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MiraCell Cellular Soil Confinement
Mat filled with Topsoil
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New Application

Versatility of Polylock to Membrane Concrete Interface

GSE Polylock is a rugged, durable, extruded HDPE concrete embedment strip for geomembrane attachment, that
can be cast or inserted into wet concrete leaving the welding surface exposed upon completion of concrete
preparation. The embedment of anchor fingers provides a high strength mechanical anchor to the concrete,
which provides an outstanding barrier to leakage. GSE Polylock is the most effective and economical cast-in-place
mechanical anchor system for HDPE. e

geomembrane geomembrane attached to GSE Polylock

Opinion Column

Silt Curtain Requires Engineering Design

The Dutch company, Gouderak, first brought silt curtain in the 80’ to confine turbidity, to limit extent of affect
zone, to reduce current speed, to accelerate sedimentation and to encourage settlement of particle drifted
underneath the curtain skirting. Early simple applications at Sha Chau were ineffective until the Penny’s Bay
reclamation where engineering design to system integrity was considered. Effectiveness was remarkable,
evidence by much less S/S migration and the durability against severe marine condition over extensive time
(usually 24 months). Design on reduction of pollutant and structural durability in corrosive high sea environment
can be analytically tabulated. The result is the necessity of high buoyancy, special strong steel tension member
and reinforced fabric. Such premium product requires heavy initial investment.

Common practice is therefore to fabricate a primitive curtain from heavy woven geotextile, steel wire or rope
and polystyrene float, risking heavy maintenance/replacement, constant damage repair, downtime and effect of
poor water quality, which may cost as much if not more by the time of completion. The dilemma is to find the
justification between the overall merits and the premium price. 7=
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Technical Note

Flow Capacity of Geocomposite

Sheet drain widely used behind retaining wall is technically referred as geocomposite, a geosynthetics generic term
to represent a polymeric sheet core laminated on both side with filter geotextile. The core provides drainage flow
while the geotextile allows water but not soil particle entering the drain path. This has become an economical,
effective and simpler construction alternative to granular drainage layer.

The core can be made from a variety of polymer (HDPE or polystyrene) in different thickness (4 - 60 mm) and
configuration (bi-planar or tri-planar grid, filament mat, cuspation, waffle or nub). Geotextile is non-woven type in
various mechanical and hydraulic properties.

Drainage capacity is represented by transmissivity based on the classic Darcy’s flow rate equation and is
determined according to index testing ASTM D4716 or ISO 12958 under a controlled saturated laminar flow
condition at specific applied loading, hydraulic gradient, boundary surface condition and sitting time.

TRANSMISSITY(G)

q = kiA=ki(w x t)and q/w = (kx t)orkt = 0 = % o A

GEOTEXITE SOl FILTER ———|

where
q = volumetric flow rate (m3/s),
k = coefficient of permeability (m/s),
i = hydraulic gradient
(dimensionless minimum 0.01 represents level & maximum
1.0 to vertical)
A = flow cross-sectional area (m2), S
0 = transmissivity (m?/s) —~—® 7 —— |
w = width (m), and

Hw

VERTICAL HEIGHT.

|HYDRAULIC GRADIENT () DISCHARGE.

-— H L
t = thickness (m). e w1
e - i w0
ISlope  run/thw = siné = 0 to 1 GEOCOMPOSITE TRANSMISSIMITY (0) = g/i PER UNIT WIDTH

Design of geocomposite takes into consideration the long term draina ap reduction factors
(performance affected with creep, chemical & biological and construction damage) to the index transmissivity, a
suitable geocomposite can be identified to match specific project flow requirement. In reality, geocomposite
should be able to discharge any water infiltrated through adjacent soil.

. . ) Qgranular =kit
Flow rate per unit | 0.3m thick granular filter —1%10~3t01%10~* X 0.3m

width, ati =1 =3x10"*t03 x10"5 m¥/m/s
Typical geocomposite

Qgeocomposite =7x10"%to 3x10°3 m3 /m/s

The coefficient of permeability of this soil, therefore governs the required transmissivity. Excessive high flow of a
geocomposite is often not necessary. Flow rate of geocomposite is 2 to 100 times that of a 300 mm granular layer &=
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Replacement to granu ar filter system, July
(ST/86/2000)
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For Your Information

VSRS by CIC

VSRS stands for Voluntary Subcontractor Registration Scheme, and is set up by Construction Industry Council with
the aim to build up a pool of capable and responsible subcontractors with specialized skills and strong professional
ethics. This scheme is targeted at subcontractors, who can apply for registration in one or more of 52 trades
covering common structural, civil, finishing, E&M works and supporting services.

Major supporting clients include Airport Authorities, Housing Authority, MTRC, Development Bureau, Real Estate
Developers Association of Hong Kong, Hong Kong Construction Association, Hong Kong Federation of Electrical and
Mechanical Contractors. 7=

Geo Geogrid Certification

Soil reinforcement with geogrid has seen its application for over 20 years. ———

Local design largely follows GEO Geoguide 6 — Guide to Reinforced Fill
Structure and Slope Design (GEO, 2002) and only geogrid with GEO I
endorsement certificate can be released from material submission
application. Tenax’s geogrid certificate RF 1/2011 can be downloaded from
www.g-and-e.com/credentials.htm. We will be able to provide quick internal
stability analysis and preliminary budget with our spread sheet calculation
specially prepared in accordance to Geoguide 6.7

REINFORCED FILL PRODUCT CERTIFICATE

Certificate No. RF 1/2011

Date Issued 4 April 2011 (Rayimond K S CHAN)

Valid until :3April 2013 for Director of Civil Engineering and Development

1 /100rRF 12011

Reader’s Response

In our 1%t issue on leak location detection survey, we would like to acknowledge that Professor Albert T. Yeung of
the University of Hong Kong, Departmg&t of Civil Engineering, was one of the pioneers with LLSI in the early
development of the technology in USA. 7™

Let us hear from you. Write to us at newsletter@g-and-e.com.

Tell a Colleague
Want your colleague to receive G and E Times also, click here.
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14th Floor, Kiu Yin Commercial Building, 361-363 Lockhart Road, Wanchai, Hong Kong
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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.

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