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City expansion was causing the deterioration of Tel-Aviv�s Ayalon Channel.

In Israel, the long, dry summer is followed by a short rainy winter season causing high-flow, high-velocity streams

and flooding often occurs. Serving as the divider for the north and south lanes of the Tel-Aviv Freeway, the Ayalon

channel was designed to handle the surging waters of the Ayalon River during Tel-Aviv’s winter rainy season.

S
ince the channel's original design, the
city has grown dramatically, adding
new buildings, roads, and sidewalks.
Areas of open ground have been

replaced with concrete, decreasing the amount
of ground water recharged, and increasing
runoff into the original channel. The increase
in runoff was not accounted for in the channel
design, and the effects of erosion have taken
their toll.

The problem was compounded by the
introduction of sewage water and other pollu-
tants into the channel. The corrosive effects of
the sewage and pollution augmented the
already deteriorating state of the channel, pri-
marily protected with gabions and concrete
slabs. The integrity of the freeway may have
been in jeopardy if action was not taken to
restore the channel and improve its erosion
control systems.

Engineers needed a solution that would (1)
restore the channel and accommodate antici-
pated hydraulic flow rates, (2) provide a flexi-
ble erosion control system that could adapt to
the channel’s unstable subgrades and unique
design requirements, and (3) provide a cost-
effective installation.

The Geoweb System Solution
The solution agreed upon was to armor the

channel with a concrete-filled Geoweb cellular
confinement system. Made by Presto Products
of Appleton, WI, the system is an engineered,
expandable, polyethylene, honeycomb-like
cellular structure that provides a wide variety
of flexible erosion control treatments for open
channels and hydraulic structures.

While poured concrete provides hard,
durable protection for channels that are
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Work in progress on the Ayalon Channel restoration.

exposed to severe hydraulic or mechanical
stresses, Ayalon Highways Company, the pro-
prietor of the freeway, and its contractor,
Smadar Turf Enterprises Ltd.-both of Tel
Aviv-decided that traditional concrete
armoring was likely to prove too costly, given
the project’s tight budget. Analysis showed
that the cellular confinement system could
produce savings both in time and money dur-
ing installation by eliminating the need for
complicated structural elements and expen-
sive, time-consuming construction techniques.
Moreover, concrete quantities and costs could

be controlled because of the defined, uniform
thickness of the sections. Finally, it was noted
that by using the cellular confinement system,
special compacted granular bedding layers.
necessary with conventional poured concrete
slabs, could be omitted

From an engineering standpoint, the
Geoweb system exhibited special characteris-
tics considered especially desirable, notably:
(1) because of the materials and structures
involved, the channel armoring retains flexi-
bility and is able to conform to potential sub-
grade movement; (2) the system prevents
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uncontrolled cracking of the concrete and
reduces the chances of piping or undermin-
ing; and (3) hydrostatic pressures above and
below the cellular layer are relieved by incor-
porating underlying geotextiles and or vent
structures where needed.

The Design and Installation
The channel cross section has a flat bottom
of about 5 m (16 ft.) and two banks of 7.5 m
(25 ft.) each, at a slope of 1:2. On both sides,
the banks meet a 5-m (16-ft.) high cement
wall. The total length of the channel is about
2 km (1.2 mi.) and the total area accounts for
over 40,000 m2 (47,800 yd.2). The 50-year
maximum flow is calculated at 570 m³ (745
yd.³) and a maximum flow velocity of
5m/sec (16.4 ft./sec).

The restoration of the channel began with
Ayalon channel divides north and south lanes
at the Tel-Aviv freeway.

the removal of old gabion baskets and stones

The project which began at the end of
August 1995 was completed on September, 22,
1995. The entire project from excavation

80 l EROSIONCONTROL J A N U A R Y / F E B R U A R Y  1 9 9 8

from the site and restoration of the riverbed to
its original level with gravel. Then, eye-bolt
anchors were inserted into the concrete walls
on both sides of the channel 10 cm (4 in.)
above the ground. A rod was passed through
the eye bolts on both sides of the channel to
serve as an attachment point for polymeric
tendons. Polymeric tendons were used to help
anchor the Geoweb sections to the slope.

The textured web sections, featuring an
engineered pattern of indentations to increase
friction between the cell wall and the concrete,
were expanded from side-to-side. Tendons
were then tied to the steel rod on the concrete
wall, threaded through pre-drilled holes in the
Geoweb sections, and tied off at the base of
the channel on a partially buried rod.

Specially sized sections were used to limit

By using

the cellular

confinement

system, special
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granular bedding
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the requirement for stapling sections to one
another in only one direction-a tactic that
not only increased the system’s structural
strength, but made a substantial cut in instal-
lation labor as well. Fifty-millimeter (2.in.)
polyethylene short pipes with a polyethylene
net covering on both sides were installed to
facilitate the release of hydrostatic pressures.
Concrete was then poured and smoothed to
allow for greater flow velocities.



Workers spread wet concrete to protect against high flow velocities.

through final concrete work was completed in
just over three weeks!

Milestone Event
The Ayalon channel is the widest channel

ever to be covered bank-to-bank with the
Geoweb cellular confinement system. Built as
a pilot project that covered about 15% of the
total channel, the restored section has with-
stood two rainy seasons and continues to per-
form to design specifications. Plans are under
development to armor the remaining sections
of channel with the Geoweb system.

The contractor, Smadar Turf Enterprises,
has received the 1997 International Erosion
Control Association award for Technological
Advancement for this project. EC

Kate Goff is an editorial assistant and a staff

writer for Erosion Control.
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