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Abstract

Bangladesh is physically divided by several rivers,
which need to be bridged over in order to develop the
country's infrastructure. One of these, the Jamuna
Bridge crossing over the Bramaputra has been studied
for decades and in 1993 the “Jamuna Multipurpose
Bridge Project” finally  was given the go-ahead. 
The Project comprised a number of Contracts for the
bridge construction, river training works and road
approaches. In May 1994, Contract 2, “River Training
Works and Reclamation” was awarded to HAM-
Van Oord ACZ Joint Venture (JV). 
The River Training Works have to ensure that the river
remains flowing underneath the bridge. This was
accomplished by constructing a pair of banana-shaped
guide bunds, a pair of hardpoints, flood embankments
and by closure of  river branches.
Execution of the Works could only take place during
the low water season (from 15 October to 30 April) and
thus took three working seasons, from 1994 through
1997. The purpose of this paper is to give an outline of
some of the construction methods used on the project.
The logistics of working on a river of such vast dimen-
sions, as well as working in remote rural area of  a
developing country, provided some unique challenges.

Introduction

The Peoples Republic of Bangladesh is physically
divided by several rivers such as Ganges, Padma,
Meghna, Bramaputra and Jamuna (see Figure 1). 
In order to develop the country's infrastructure, 
these huge rivers have to be bridged over. 
A number of bridges have already been built; others are
still being studied. A bridge which has been studied 
for decades is the Jamuna Bridge crossing over the
Bramaputra, locally called Jamuna. This river runs from
north to south through the country and therefore the
proposed 5 km long bridge is an important link, 
both economic and social, between west and east
Bangladesh. In 1993 the “Jamuna Multipurpose Bridge
Project” finally got the green light with financial support

from the International Development Association (IDA),
Overseas Economic Cooperation Fund (OECF), 
Asian Development Bank (ADB) and the Government
of Bangladesh (GOB).

The Project comprised a number of Contracts for the
bridge construction, river training works and road
approaches (see Figure 2). In May 1994, Contract 2,
“River Training Works and Reclamation” was awarded
to HAM-Van Oord ACZ Joint Venture (JV).

The complete River Training Works consist of:
– A pair of banana-shaped guide bunds, with a

developed length of approx 3.2 km, one at either
side of the river at the bridge location. The main
function of the guide bunds is to ensure that the
approaches to the bridge will be protected against
erosion by outflanking river channels.

– A pair of “hardpoints” with a length of 1.7 km , 
6.5 km upstream of the bridge, at the boundary of
the floodplain on either side of the river. These are to
function as a first guidance of the river towards the
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bridge. The western hardpoint was a provisional
item.

– Flood embankments on both river banks, constructed
at the borders of the existing floodplain.

– Closure of river branches.

Summarised, the River Training Works have to ensure
that the river remains flowing underneath the bridge,
now and in the future. For further background on
design considerations for this Project, reference is
made to CUR Manual no 169, “Manual on the Use of
Rock in Hydraulic Engineering”, Section 8.2, “River
training works”.

The guide bunds were to be constructed by excavating
a trench with a depth of 27 to 30 m below original
ground level, mainly by dredging but also by some dry
excavation. A clear distinction was made between the
land and river side slope of the trench. The land side
slope, after dredging to the design profile, had to be
covered by slope protection. The underwater part of
the slope had to be covered with fascine mattresses
and a layer of rock, at the above water part a layer of
Open Stone Asphalt on geotextile had to be applied.
The river side slope was for construction purposes
only, i.e. firstly it was a consequence of cutting a trench
away from the main river channel to warrant current-
free conditions for slope construction, secondly it was
to prevent material slipping into the trench before the
land side slope was covered by slope protection.

Figure 1. Overview Bangladesh with main rivers and project
location.

Figure 2. Plan view (satellite image October 1995) and cross-
section of the Works and river

1: Dredged trench west guide bund 2: Slope protection west guide bund 3: Reclamation west bank 4: Dredged trench east guide
bund 5: Slope protection east guide bund 6: Reclamation east bank 7: Bridge 8: Main branch 9: Secondary branches 10: Flood
embankment west bank 11: Flood embankment east bank.
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THE JAMUNA RIVER

The Jamuna River has a characteristic annual water
level regime imposed by snow melt in the Himalayas
and monsoon rainfall in the catchment area. 
The difference between mean highest water level
(August) and mean lowest water level (February)
amounts to 6.5 m. The river's discharge can be as low
as 3,000 m3/s during the low water stage, but amounts
to 65,000 m3/s during an average flood.
The river is of a braiding type. At both sides of the main
stream(s) a char area with branches is present.
These areas are more or less submerged part of the
year. The main stream(s) and char areas are the most
dynamic parts of the river with rapidly and hard to
predict shifting of channels and chars. At the land
sides, adjacent to the char areas, the floodplains are
located. The level of the floodplains is such that they
are only inundated during the highest water levels.
Owing to outflanking of the river, severe erosion can
take place locally which can reach up to hundreds of
metres in a few weeks time. Normally a flood embank-
ment is located on the floodplain for protection of the
hinterland against flooding. Regularly the flood embank-
ments disappear because of erosion of the floodplain.

EXECUTION OF THE WORKS

Execution of the Works could only take place during
the low water season. Such a working season was
defined as being from 15 October to 30 April the
following year. In total three working seasons were
available with the following, contractually prescribed,
order of construction (Figure 3):
1994-1995: Work Harbour and Bhuapur Hardpoint
1995-1996: West Guide Bund
1996-1997: East Guide Bund

As a consequence of the ever-changing river morpholo-
gy, the final detailed design to be constructed and the

site conditions were only known at the start of each
working season.

On the Project, 41 million m3 was dredged. Also 1.6 mil-
lion tonnes of (imported) rock, 1.8 million m2 of geo-
textile, 7.2 million m1 of bamboo and many more 
materials were used. People of over 20 nationalities, 
of which, during the working season, 2,200 locally
employed personnel and 100 people of other nationali-
ties, were involved. The challenges, which inevitably
accompany the execution of a work at a river of such
vast dimensions and unpredictable behaviour, have
been large and contributed to the uniqueness of the
Project. Although the design aspects and river morph-
ology are interesting as well, the aim of this paper is to
give an outline of some of the construction methods
used on the Project.

WORKING SEASON 1994-1995

Work Harbour: dredging and reclamation
During the first working season a Work Harbour,
connected to the river, had to be dredged. For this job
cutter suction dredger (CSD) HAM 219 (3,500 kW) was
mobilised  (Figure 4). The dredge material was used for
reclamation of flood-free working areas for offices,

Figure 3. Bar chart: Overview of the Works.

Figure 4. HAM 219 dredging in the trench.
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Figure 5. Filling of cellular mattresses at Bhuapur Hardpoint.

Figure 6. Rock transport with push boat.

The distance of about 120 km from Dhaka to the site
took two and a half hours. The JV had brought in
telecommunication equipment in order to establish a
micro wave link to the Dhaka exchange. However,
owing to the fact that in Bangladesh a telephone line is
a much desired but hard to get item, availability of the
first telephone lines on site took a considerable time.

Bhuapur Hardpoint (cellular mattresses)
During the working season 1994-1995 also the so-
called “Bhuapur Hardpoint” was constructed. An eye-
catching part of the slope protection design was the
use of cellular mattresses filled with sand-asphalt. 
Two layers of geotextile are sewn together at 0.5 m
intervals, thus creating cells which can be filled with
sand-asphalt. The required filling rate was minimum
300 kg/m2. On site the name “sausages mat” was
commonly used, which indicates best what the mat-
tresses look like after filling.
Filling of the mattresses was carried out with specially
designed twin-augers, fitted in tubes. The tubes were
fed with sand-asphalt by hopper bins. The total appara-
tus was suspended from the boom of an excavator.
The augers were driven by the hydraulic system of the
excavator (Figure 5).
During the tender stage, tests were conducted with
this filling device. Taking into account that a total area 
of 60,000 m2 of cellular mattresses had to be made,
the 6 m2 which was constructed during the tests could
not possibly give a guarantee for the production which
had to be achieved. Also economic use of the sand-
asphalt, while achieving the 300 kg/m2 requirement,
and temperature control during filling were an impor-
tant items. Against the background of the onset of the
rainy season in May and the fact that the asphalt plant
was on the critical path during the first season, it was
clear that this innovative construction method had to
pass its learning curve as quickly as possible. In a
relatively short period filling production could be boos-
ted by a factor 4 which resulted in timely completion.

Considerations on rock supply
The Project required a quantity of 1.6 million tonnes of
blasted rock and boulders to be used in the Works. 
The basic question was how the delivery of this rock
could be assured and spread over various quarries in
order to limit the risk of non-performance. It should be
noted that inside Bangladesh no (blasted) rock is
available. Only relatively small quantities of rounded
boulders, fished from the river-bed, could be purchased
locally. Therefore, besides quarry production, transport
of rock from the quarry abroad to the Project site was
of vital importance. It was decided to create a mix of
transport by supplier and transport by the JV. Transport
by supplier was expected to be much cheaper, but also
considered to be much more uncertain for political and
commercial reasons as well as to the poor transport
infrastructure. 
After a period of quarry investigations, a number of

housing, workshops, and so on, both for the JV and the
bridge contractor.
Reclamation of the working areas was completed in
December 1994, only two months after the start of the
Project. Reclamation of housing and office areas was
completed in February 1995.

Accommodation, facilities and communication
The first season was characterised by setting up
(temporary) accommodation, facilities and communica-
tion. Although (dredging) projects have been carried out
in remote areas before, setting up accommodation and
facilities in the rural area of a developing country
remains a project in itself.
At the start of the Works on site, facilities were organised
on a provisional basis, such as living containers, con-
tainerised workshops, catering and medical assistance
and fuel supply. After reclamation of the working and
housing areas was completed, permanent facilities
were built. In order to be completely self-supporting,
extensive technical facilities were constructed, which
included an asphalt plant, docking facilities, a fuel
treatment plant and jetties.
In the early days communication with the “outside
world” took place via the office in the capital city
Dhaka, with HF radio, but mainly by written correspon-
dence which was transported on a daily basis. 
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Figure 8. Transport routes East Bank to West Bank (below).

quarry contracts were awarded both to inland quarries
in India and Bhutan, which had to deliver the rock to
site, as well as to coastal quarries in Indonesia and
southern India, which had to deliver the rock to the
barge at the quay, from where the JV would transport
the rock overseas to site.
For the overseas transport a fleet was established the
extent of which was based on the expected output of
the inland quarries and their ability to transport the rock
to site. However, the main boundary condition was the
guarantee that, if necessary, all rock required could be
transported by the JV in such a way that it would be on
site just in time for use in the Works. Only in this way
could the pressure be kept on those supplying rock to
the site.

Rock transport
For rock transport by sea five barges with a total
capacity of 32,000 tonnes and 3,500 hp sea-going
tugboats were used. Because of draft restrictions on
the river, it was not possible to bring the fully loaded
barges used for sea transport direct to the site. 
The rock had to be transshipped on to smaller barges.
For this purpose a transshipment pontoon, with a
conveyor system, was anchored 80 km upstream of
the mouth of the lower Meghna River. For rock trans-
port on the river four barges with a total capacity of
12,000 tonnes and two 3,300 hp pushboats were used

Figure 7. River routes Aricha to Site 1995.
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Figure 9. West Guide Bund (detailed) with zate, mitigative
measures, closures and short-cut channel.

Figure 10. Closure in progress.

main concerns that season was the logistic arrange-
ment to be made. Since all accommodation, facilities
and offices were located at the East Bank, additional
basic facilities, such as offices, workshops, catering
and fuel supply, had to be set up at the West Bank.
Also the transport of people, materials and equipment
had to be organised. A crew launch was used on a daily
basis to transport over 150 people from one side of the
river to the other and back. For transporting materials
and equipment, 1,000 t barges with 1,000 hp tugboats
were used. The asphalt mixes were transported from
the East Bank, where the asphalt plant was located, to
the West Guide Bund by 400 t barges. These were
specially prepared in order to limit the loss of tempera-
ture of the asphalt mix during the trip.

West Bank: access channels
In connection with transport, obviously marine access,
i.e. sufficient water depth, was required. The navigable
transport route led from the Work Harbour at the East
Bank via an access channel, through floodplain and char
area, to the main river. Another access channel,
through char area, at the West Bank connected the
main river to the West Guide Bund trench. It should be
noted that the char area, in which many branches are
still present during the low water period, forms part of
the river.

Existing river branches were used as much as possible
as access channels, and if necessary enlarged/deepened
and maintained by dredging. The location and lay-out of
the access channels were selected taking into account
the quantity to be dredged and their orientation relative
to the main river. After “capital” dredging of an access
channel by CSD, regular “maintenance” dredging by
WID was required. Especially at the West Bank side,
also regular re-dredging by CSD was required owing to
the high rate of siltation (Figure 8). A good understand-
ing of the behaviour of the river is important: dredging
against nature is a game lost in advance. During the
second season, 10% of the total quantity dredged was
from access channels.

West Guide Bund: slope dredging
Dredging of the guide bunds required cutter suction
dredgers which would be able to dredge slopes with a
vertical tolerance of 0.5 m. This is not really a special
situation, except for the fact that the bunds covered

(Figure 6). The transport distance over sea to the trans-
shipment location was 1,200 km from southern India
and 3,000 km from Malaysia. Another 200 km had to
be sailed over the river from the transshipment location
to the site.
In order to keep the river route navigable, i.e. a mini-
mum water depth of 2.5 m, an extensive survey and
maintenance programme was operational. The rapidly
shifting navigation channels, particularly the upstream
part of the river, were surveyed constantly and shallow
areas were dredged with the water-injection dredger
(WID) HAM 922 (502 kW). Frequently the existing
channels had to be abandoned owing to excessive
siltation and new routes had to be searched for and/or
developed by WID (Figure 7). These dredging activities
were carried out with explicit approval of the relevant
local authorities. The total river spread was equipped
with the Multifix/Skyfix positioning system.
A number of quarry inspectors were engaged for con-
trol of quality and quantity in the quarries. The suppliers
from India and Bhutan succeeded in producing and
transporting to site, by trucks, trains and (small) boats
(over distances of up to 300 km), a substantial quantity
of rock. All rock was on site in January 1997.

WORKING SEASON 1995-1996

West Bank: logistics
The West Guide Bund was to be constructed during
the second working season 1995-1996. One of the
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Figure 11. Fascine mattress fabrication (above).
Figure 12. Fascine mattress installation (below).

maximum 153.5 m of slope length and 28 m water
depth and had to be dredged in recent riverine deposits
of micaceous fine sand. Moreover, the bunds had
some very strongly curved sections (Figure 9). 
Taking into account the amount of slope dredging
which had to be carried out, it was clear that only with
a fully automatically controlled dredging process could
the required progress and tolerances be achieved.
Two more cutter suction dredgers were mobilised:
CSD Zeeland II (6,212 kW) and CSD Jokra (5,086 kW).
A three-dimensional model of the trench to be dredged
was simulated and loaded in the survey computer on
board all the dredgers. The combination of Differential
Global Positioning System (DGPS), also on board all
dredgers, and the three-dimensional dredge model
provided that on- line dredge profiles were available. 

The main parameters to be set are the dredge depth and
swing width. The survey computer feeds the dredge
computer which also receives on-line information on
the cutter depth, which is acquired by conventional
instrumentation. Via a PLC the ladder and side winches
are automatically operated, taking into account the
spud carrier position. The required progress of slope
dredging while maintaining a constant level of high
accuracy could not have been achieved by manual
operation.

West Guide Bund: slope (in)stability
As a result of numerous slope failures during the first
months of dredging, the Engineer decided to change
the Design. The soil conditions appeared not to permit
the slope gradients, 1:5 and 1:3.5, as anticipated in the
original Design. Several stretches of slope collapsed
after being dredged to lines and levels. The changed
West Guide Bund design incorporated slope gradients
of 1:5 and 1:6.
Because nearly half of the working season had already
passed, it was clear that the West Guide Bund,
according to the new Design, could not be completed
within the low water season.The dredge quantities had
increased significantly and the dredging methodology
had evolved to application of a reduced layer thickness
(“ultra-cautious” dredging) all through the trench. 
In order to prevent siltation of the trench, before instal-
lation of slope protection, by slides from the river side
slope, this slope had to be dredged with the same care
as the land side slope. Construction of the West Guide
Bund had to be accelerated in order to limit the exten-
sion of the working period into the high water season
as much as possible. Also measures had to be taken 
to prevent exposure of the construction activities,
dredging and slope protection works, and the structure
itself, the West Guide Bund under construction, 
to river currents caused by the rising water level.
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West Bank: closure of river branches (construction)
In general, the components of all three closures were
the same. First the bottom was protected by installation
of fascine mattresses. From the location of the dam to
be built to a certain length downstream, a stability layer
of rock was dumped on top of the fascine mattresses.
Abutments at both banks were made and protected by
geotextile and sand filled jute-bags. Finally the physical
closure was carried out by dumping rock to build up/out
the dam. In order to recover the rock used, thereby not
delaying the reclamation works, all closures took place
outside the future reclamation area.
In total three river branches had to be closed, two
secondary branches and one main branch. Closure of
the first secondary branch was a horizontal closure. 
The dam was constructed till just below the water
level. Owing to the rapidly falling water level the branch
closed itself. The other secondary branch and the main
branch were closed vertically.
During the design phase, it appeared that the differen-
tial head over the main closure would exceed the
threshold value for a safe closure as contractually
foreseen. Because of the low water level the distance of
the points of bifurcation and confluence had increased
significantly. The most economical way to limit this
distance, and thereby the differential head, was to
dredge a channel in east-west direction from the main
river to the downstream side of the future closure
location. As a contingency measure 3,500 pieces of 
1 m3 geotextile “big-bags” were fabricated on site.
These could be filled with sand and/or boulders to
function as heavy current resistant elements, if required.
Also assisted by the further decrease in water level, the
dredged “short-cut channel” proved to be a sufficiently
effective intervention for the successful execution of
the main closure (see Figure 10) contributing to closing
all river branches well within budget.

West Guide Bund: slope protection (fascine
mattresses)
The major part of the slope protection works consisted
of fascine mattresses with rock which had to be 
constructed using floating equipment. The length of a
fascine mattress in general varied from 120 m to 
140 m, to be sunk in maximum 28 m water depth. 
In total 140 pieces fascine mattress were fabricated
and installed for the West Guide Bund.
In order to achieve the required production, the
mattresses were fabricated in an “infinite” length. 
The length of the fascine mattress fabrication yard was
approx 170 m and the components of fabrication were
spread over almost the full length (Figure 11). The in-
finite mattress was pulled into the water in stretches of
30 m. Once the required length of mattress was floa-
ting in the water, it was cut at the water line. The con-
tinuous process of fabrication provided controlled
management of the 200 labourers involved, each group
with their own specific task. Maximum productions of
12,000 to 14,000 m2 per day were thus achieved.

Together with the Engineer and the Employer it was
decided to mobilise an additional dredger, CSD HAM
250 (1,427 kW). Protection of the trench was achieved
by the so-called mitigative measures which consisted
of a reclaimed bund, reinforced with groynes at the
river side, around the trench.
The West Guide Bund was completed in August 1996,
some three months after the end of the intended
working season. The additional dredger was demobi-
lised after this.

West Bank: closure of river branches (design)
At the location of the bridge, the river is over 12 km
wide during the high water season. Because the bridge
was only 5 km long, the West Guide Bund had to be
built in the char area of the Jamuna River. In order to
connect the bund, or better the west end of the bridge,
to the floodplain, a cross-dam had to be constructed.
The dam was part of the reclamation and led through
the char area thereby crossing several river branches.
The size (width and depth) of and current in the
branches was expected to be such that they had to be
closed before reclamation could proceed. In the
Contract these closures were incorporated as "design
and construct", although the number and dimensions
would only be known at the start of the low water
season in which they were to be designed and
constructed.
The type, quantity and dimensions of the materials to
be used followed from the flow velocities and patterns
which were calculated taking into account the expected
river condition during the consecutive closure opera-
tions. A complicating factor was that during the design
process the water level of the river was still receding.
This caused the bathymetry of the branches to change
constantly and hence the river conditions during a
closure operation could not exactly be known in
advance. In principle, the closures had to be executed,
with the materials available on site. It should be noted
that last minute requirements for other materials, 
for instance heavy rock, could not be accommodated
because of logistical limitations.

Figure 13. Rock dumping by SSDV Pompei.
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Installation was carried out by sinking the mattress
through dumping an even layer of 4"-8" boulders on top.
This ballasting operation was carried out fully by hand.
The upper part of the mattress at the above water
slope was first fixed using small wooden local boats.
After a sufficient length of mattress had been sunk, 
a small barge was brought in place. The barge was
slowly shifted towards the positioning pontoon, 
to which the sink beam was connected, while some 
60 labourers dumped boulders on top of the mattress
(Figure 12). Dumping boulders by hand appeared to be
an ideal rock dumping method on a 1:5/1:6 slope, and
an optimum spread was achieved.

West Guide Bund: slope protection (rock dumping)
The fascine mattresses had to be protected by a layer
of minimum 0.5 m rock 10-60 kg. At the location of the
bridge abutment minimum 1.0 m rock 10-100 kg was
required. Rock dumping was carried out by Dynamic
Positioning (DP)-controlled, side stone-dumping vessel
(SSDV) Pompei (Figure 13). Dumping of an even layer
of 0.5 m using rock with an average diameter of 0.27 m
required an intensive follow-up by hydrographic sur-
veys. For this purpose a survey vessel was equipped
with Real Time Kinematic (RTK) GPS “on the fly”. 
After extensive tests with RTK GPS on both sand and
rock slopes, it followed that centimetre accuracy can
be achieved with this system. Because the required
layer thickness of the rock was relatively small, it was a
very suitable instrument for judgement of dump
results. It should be noted that only the “X” and “Y”
values of the RTK GPS have been used, in other words
only the position of the survey vessel was registered
by this system. For accurate use of the “Z” value,
which can also be obtained from RTK GPS, insufficient
datum shift parameters were known in Bangladesh.

WORKING SEASON 1996-1997

East Guide Bund: dredging underneath the bridge
At the (delayed) start in 1994, part of the Works for the
Jamuna Multipurpose Bridge Project had to be resche-

duled by the Employer and the Engineer in order to
facilitate completion by December 1997 for all the
Contracts involved. As a consequence the major part of
the East Guide Bund had to be built in the working
season 1996-1997 instead of 1994-1995 as initially
planned. A major complicating factor was the fact that
by October 1996 construction of the bridge should
already be well under way, thus causing a physical
obstruction both inside and outside (access to) the East
Bank trench area (Figure 14). This was not foreseen in
the initial scope. Work methods for dredging and slope
protection in the bridge corridor area had to be adapted
with the aim of limiting delays as much as possible.

Within the trench area dredging had to be carried out
around a number of pile groups for bridge foundation.
The 3-m diameter steel piles had been driven with a
gradient, a concrete pile cap was placed on top, thus
forming a pile group. The three-dimensional dredge
model of the trench was extended with envelopes
around the pile groups (Figure 15). These envelopes
included a 2 metre safety margin which was prescribed
by the Engineer. In this way the location of the piles,
relative to the cutter, could be seen on board the dredg-
er on the survey computer. Again, it became clear that

Figure 14. East Guide Bund (detailed) with zate, bridge under
construction and access channels.

Figure 15. Drawing of three-dimensional model of trench and
bridge piles.

Figure 16. Jokra dredging East Guide Bund trench near the
bridge.
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East Guide Bund: access channels around the bridge
The bridge under construction intersected the trench to
be dredged and, as mentioned above, the dredgers,
but also the SSDV, could not pass underneath the
bridge. Thus an alternative access to the dredge area
north of the bridge had to be provided. During the
working season 1996-1997 the bridge was expected to
progress within the East Bank floodplain, so the main
river could still be used to pass the bridge corridor. 
It was therefore decided to dredge an access channel
north and parallel to the bridge corridor, connecting the
main river with the dredge area north of the bridge. 
A disadvantage, which could not be avoided, was the
fact that the trench now had an open connection to the
river at a substantial distance upstream from the antici-
pated entrance to the south side of the trench. In other
words, if the north and south sides would be physically
connected, the river gradient would apply to the trench
and hence cause a current. The Contract required
current-free working conditions. The optimum solution
could only be to minimise the distance between the
inlet points of the two channels. This was effectuated
by dredging an access channel just south and parallel to
the bridge corridor and opening it at a late stage only
(Figure 17). The anticipated southern access at the
most south-side of the trench was kept closed.
Eventually 20% of the quantity dredged during the
season, was from access channels at the East Bank.
Only by timely recognition of the access requirements
and constructive discussion with Engineer and Employer, 
the additional quantities could be properly programmed
and dredged within the available time frame.

East Guide Bund: slope protection around the bridge
piles
Sinking of fascine mattresses around the pile groups
required some creativity in order to achieve a proper
protection around the piles. These mattresses were
fabricated with a split. After manoeuvring them in
floating condition around the pile group the split was
sewn together whereafter the mattress was sunk. 

an accurate and reliable positioning system and auto-
matic dredge process control were indispensable.
Because the bridge deck caused an obstruction to the
receival of the signals required for DGPS, radio posi-
tioning system Axyle was used when dredging in the
vicinity of the bridge.
The level of the bridge deck prevented the dredgers
from passing underneath the bridge. Therefore dredging
took place from both sides at the same time in order 
to achieve a gradual lowering of the bottom level 
(see Figures 16 and 17). However, the dredgers had 
to proceed for a considerable length underneath the
bridge for sufficient overlap of the (circular) dredge
areas. For this purpose the ladder gantry of the dredgers
was stripped of all protruding objects. During the
approach and passing of a pile group the cutter to pile
distance was normative. Once the cutter had passed
the piles, the ladder gantry to pile cap distance and
thereafter the pontoon to pile cap distance became
normative. Gantry and pontoon were guarded visually
by a look-out using hand-held radio.

Figure 17. Zeeland II dredging East Guide Bund trench near
the bridge.

Figure 18. Zeeland II and Jokra dredging underneath the
bridge, and HAM 219 dredging access south of the bridge.
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The space in between the piles forming a group was
filled in with gravel dumped through a chute system.
Finally fascine mattresses and gravel were covered by
the prescribed layer of rock, dumped by the SSDV,
which had to manoeuvre with utmost caution under-
neath the bridge.

Conclusions

River training works for a dynamic river like the Jamuna
required a flexible attitude from all parties involved:
Employer, Engineer and Contractor. To be more
specific:
1. The conversion of Contract Drawings into Construc-

tion Drawings, taking into account the actual site
conditions after the high water season, required a
very short lead-time until construction commenced
(in the same low water season). Equally for unex-
pected and unforeseen situations, prompt action
was required in order not to loose valuable time
within a working season.

2. In order to anticipate the changing river morphology
and relative late availability of design data, the Con-
tractor developed various scenarios for construction.
Once a scenario was implemented, the appropriate
work methods were finalised and construction
commenced. A strict control on work methods and
planning, supported by a QA system, proved to be
vital.

3. In case of unexpected and unforeseen situations,
the adaptation and application of work methods

required a great deal of expertise, creativity and
improvisation from the Contractor's staff and crew.
The availability on site of a wide variety of high
quality auxiliary equipment, in addition to the main
equipment, in combination with extensive workshop
facilities, contributed to the fact that the time lost
within a working season because of changed cir-
cumstances could be kept to a minimum.

4. Logistics was an essential part of the execution of
the Works. Not only for rock transport, where a
major achievement was made, but also for uninter-
rupted supply of spare parts, fuel, and so on, and
mobilisation of additional equipment if so required.
Back-up by overseas support desks in this respect
was indispensable.

5. Although much can be achieved in the manner
described above (Figure 19), a Contractor should try
to get the Employer to understand the realities of
the situation.
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Figure 19. Latest available satellite image of the working area (December 1996).




