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ABSTRACT: Existing waterways throughout the world are very diverse. Even within a country, there exists
different types of waterways. WG141 did a compilation of the various examples which is briefly reported
here. Special emphasis will be laid on Chinese rivers, where the largest IWT traffic is recorded. The Safety
& Ease concept, as used to describe existing waterways, will be presented in details.

1. INTRODUCTION
The practice approach, i.e. copying design
dimensions from existing waterways, can be used if
the design case under consideration is not handled
in existing guidelines, or if there are doubts about
the applicability of their recommendations. This
means the designer shall look for comparable
existing design cases. This can be helpful e.g. for
fairway design in rivers.
Especially in river situations, one has to be very
careful in comparing. A river is a complex system
and the variety in its dimensions and in current is
wide and continuous, due to ongoing changes in the
water mass that is discharged and to the changes in
morphology.
Besides that, there is the great variety in shipping
traffic. Intensity and composition of the traffic, shipdimensions (especially the hull shape, beam, length
and draught), propulsion types and cargo are the
most relevant variables.
In summary the search for comparable cases is not
easy in the case of river situations and must be
executed with care. This also explains the very few
existing guidelines for inland fairway design in
rivers.
Working Group 141 collected examples of existing
river situations from different countries. This was
reported at the Smart Rivers 2013 Conference by
Otto Koedijk. Those examples were examined on
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only a few aspects and in a rough way. Existing
canals are better known.

2. EXISTING WATERWAYS
2.1 The Netherlands
The network of waterways in the Netherlands is
recognized by the boatmen to be of very high
standards, aided by the fact that it experiences a
very high traffic and has thus to be well maintained.
The various waterways of this country total
6 105 km, spread as follows as regards size (see
Table 1).
of which
ITF
Craft size
length (km) leisure
Class
network
3 000 t and Vb and
over
over
751
108
1 500-2 999 t
Va
1297
512
1 000-1 499 t
IV
741
324
650-999 t
III
259
165
400-649 t
II
1091
686
250-399 t
I
511
405
below 250 t
0
1455
1455
TOTAL
6105
3655
Table 1: Length and size of Dutch waterways
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Waal River
The Waal is the largest arm of the Rhine River in
the Netherlands and flows over 82 km from
Pannerden to Woudrichem.

Narrow profile
Va
Bend radius Width at 2,50
m or 2,80 m
below OLR

Normal
profile Va
Width at 2,50
m or 2,80 m
below OLR

R = 400 m

62 m

81 m

R = 500 m

54 m

73 m

R = 600 m

50 m

67 m

R = 800 m

48 m

65 m

Straight
48 m
65 m
Table 2: Guidelines minimal bottom width of
fairway in Boven Ijssel

Figure 1: Cross section of the Waal River, The
Netherlands
The minimal dimensions of the channel in the
Waal are fixed in an international agreement at
150 m width (‘bevaarbare breedte’) by 2.80 m
(depth) below the waterlevel of OLR (agreed lowest
water level, see Figure 1). Target minimal width is
170 m.
The Waal is navigated by 116.000 commercial
vessels annually in 4-lane traffic. Reference vessel
is a push convoy VIc with draught of 4.00 m.
IJssel River (upper part)
The IJssel is a branch of the river Rhine and
flows from Arnhem over 120 km to the Iake
IJsselmeer. The IJssel river is complex to navigate,
due to its narrow and curvy profile. Some parts offer
a depth of 2.8 m, others only 2.5 m. At low water
levels, a certain part of the upper IJssel can only be
navigated by reference vessels in single lane traffic.
In that sense, the IJssel should be called bad
practice, rather than best practice. However, the
IJssel is navigated by 36.000 commercial vessels
annually; reference vessel is a motor vessel Va.

Figure 2: Cross section of the River Ijssel (upper
part)
As far as canals are concerned, a large part is of
lower categories, mainly for tourism and leisure
navigation. However, some are quite large, such as
Amsterdam-Rhine Canal (75 km, ITF VIb) and
Juliana canal (45 km, ITF Va).
Amsterdam-Rhine Canal)
This large canal aims at being the continuation of
the Waal, and accepts the same 6 barges tows than
the Waal and the Rhine in Germany.

The channel width in the IJssel varies from 40 m
(upper part) up to 60 m (lower part), see Figure 2
below.
The needed width in straight sections and curves
is shown in Table 2, with reference to “agreed
lowest water level” OLR.
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)

Figure 3: Cross section of Amsterdam-Rhine Canal
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Juliana Canal
The Juliana Canal is being improved for longer craft,
from Class Va/VIa to Vb/VIb, which also involves
widening the canal, and lengthening the locks, both
underway.

The traffic intensity decreases significantly upstream
km 740.6 (Ruhr region).
Table 4 below provides an overview of the
fairway dimensions varying from 88 m (upstream
region) to 150 m (downstream region) with high
traffic.
River
Rhine

drive

Section km

direction

287-334

up&downstream

270/193

22,9

3,00

334-344

up&downstream

193

22,9

2,10

344-359,8 up&downstream

193

length (m) beam (m) depth width Radius width

22,9
b

22,9/34,35b

b

b

359,8-424 up&downstream 193/153
424-508

Figure 4: Cross section of Juliana Canal
Throughout the country, Class Vb is increasing,
through improvement of existing Class IV and Va
waterways, in particular on the North-South EmdenMaastricht route.

Germany is also a country with high standards,
thanks to the Rhine River and a good network of
canals and canalized rivers: Main, Mosel, Ems and
Neckar. Since reunification, it boasts the longest
network in Europe.
Craft size

upstream

556

downstream

556 -

upstream

564,3

downstream

564,3

upstream

ITF Class

length
(km)

3 000 t and
Vb and
over
over
2993
1 500-2 999 t
Va
1002
1 000-1 499 t
IV
1781
650-999 t
III
233
400-649 t
II
252
250-399 t
I
404
below 250 t
0
1012
TOTAL
7675
Table 3: Length and size of German waterways

22,9/34,35

22,9/34,35b

186,5/193c

22,9

116,5/193c 22,90/12,50c
186,5/193c

22,9

116,5/193c 22,90/12,50c
269,50e

downstream

193

34,35d,e

763

upstream

269,50e

22,9d,e

downstream

e

22,9d,e

763
863

2.2 Germanyl

up&downstream 193/153

508-540,2 up&downstream 193/153b
540,2 -

guaranteed curvature of
fairway (m) worst bend (m)

push tows

e

193

34,35d,e

88

2,10

92

2,10

120

1,90

120

1260

88

670

92

1560

120

600
(Lorelei)

120

2,10

120

2,50

150

670

150

2,80

150

1430

150

Self-propelled vessels can be upto 135x22,80m everywhere on the Rhine, except
during droughts or floods at the Lorelei (110m)

Table 4: Characteristics of Rhine fairway
The Main River leads to the RMD Canal which links
the Rhine to the Danube for craft of
185x11.5x2.80m. Its traffic is 17 Mt.
Mittellandkanal
This canal links the Ruhr region on the Rhine
with Berlin. Since reunification it is being improved
to its new characteristics, for design craft of
185x11.5x2.80m, as shown in Figure 5.

The main waterway is the Rhine, which has large
characteristics, except at some narrow stretches
(Gebirge, Lorelei, etc.)
River Rhine
The Rhine River is the largest river in Germany
with the highest traffic (200 Mt at the Dutch border,
km 863). According to the special flow regime in
different sections the size of the largest authorized
push tows vary. At low waters or during floods,
further restrictions have to be taken into account.
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Figure 5: Cross section of Mittellandkanal (WNA)
Its traffic is around 22 Mt
2.3 France
With more than 8 000 km, French network was
the longest of Europe, but most of it is composed of
small Freycinet canals (250t capacity) while many
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waterways are not used anymore for goods
transportation and are not reported in recent
statistics.
Craft size
ITF Class length (km)
3 000 t and
Vb and
over
over
1420
1 500-2 999 t
Va
343
1 000-1 499 t
IV
118
650-999 t
III
126
400-649 t
II
85
250-399 t
I
2742
below 250 t
0
162
TOTAL
4996
Table 5: Length and size of French waterways
The main waterway is the Seine River, passing
through Paris. Its traffic is around 22 Mt.
Seine River
In Figure 6, cross section profiles are shown for
the part below Rouen (Radicatel up to Rouen) and
the part upstream from Rouen (with widths of 120 to
250 m), up to Gennevilliers near Paris. Besides that,
the profile of the Maison Neuve arm is shown as an
example of the smaller arms of the Seine. Note that
the design vessel is a class Vb convoy
(185x11.45m) with 3.5 m draught.

Deule waterway
The canalized Deule River is part of the Seine
Scheldt project. It is located between Lille and the
Belgium border.

Figure 7: Half cross section of Deule waterway
The design channel (navigation rectangle) is
34x4m. for craft 185x11,45m, with 3 m draught. Its
traffic is 5.2 Mt, and is supposed to grow when
Canal Seine-Nord opens, after 2020.
2.4 Belgium
Although its territory is small, Belgium has a
relatively large network, and 60% of it belong to
Class IV and beyond..
length
Craft size
ITF Class
(km)
3 000 t and
Vb and
over
over
252
1 500-2 999 t
Va
248
1 000-1 499 t
IV
431
650-999 t
III
0
400-649 t
II
216
250-399 t
I
338
below 250 t
0
31
TOTAL
1516
Table 6: Length and size of Belgian waterways
The main inland waterway is the Albert Canal,
linking Liège with the port of Antwerp. The main
rivers are the Meuse, upstream from Liège, and the
Scheldt, canalized upstream of Gent, and tidal
between Gent and Antwerp.
Albert Canal
This 130 km canal is quite large, with locks
200x24 m,
enabling
pushed
convoys
196x12,5x3,40 m to pass, except at some places.

Figure 6: Cross section of River Seine (not to scale)
Since there are few shallow parts, the guaranteed
depth is only 1.15 times the design draught. On
most of the route, depth is over 5 m.
Figure 8: Cross section of Albert Canal
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)
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It is being widened to the new cross section of
102x72x5 m, with locks 24 m wide. Its traffic is in
the range of 40 Mt.
Tidal Schelde
Below Gent, the Scheldt becomes a free-flowing
river, which is actually tidal. This daily variation
between high tide (HW) and low tide (LW) can be
seen in Figure 9.

Mississippi river
There are a number of reaches of this waterway,
ranging from the Upper Mississippi, controlled by
locks 360x33.5 m, to the lower Mississippi, which
has a channel wider than200 m and accepts pushed
convoys composed of up to 80 barges.
Mississippi River [m]
Head of Passes, LA
to New Orleans, LA
New Orleans, LA to
Baton Rouge, LA
Baton Rouge, LA to
Cairo, IL
Cairo, IL ot St. Louis,
MO
St. Louis, MO to
Minneapolis, MN

Source: Eloot.K & others, paper 99, Smartrivers 2015

Figure 9: Cross section of Tidal Scheldt

Shallow draught fleet
Guaranteed
used
fairway
length beam draught depth width
540

86,0

13

13,7

228,6

480

86,00

13

13,7

152,4

480

75,0

2,7+

3,65

91,5

360

32,0

2,7

2,7

91,5

180

32,0

2,7

2,7

91,5

Table 8: Guaranteed dimensions of Mississippi
River

Due to its narrowness, to sharp bends and to the
tide, this part of the river is difficult to navigate, as is
reported in Paper 99 - Smartrivers 2015. Design
craft is a RHK craft, ITF class IV 85x9,5x2,65 m,
with improvements underway to bring it to ITF class
Va. The design cross section is presently a bottom
width of 19 m, a width at 2.65 m design draught of
28.5 m, and a width of 35.5 m at the keel of unladen
vessels.

The Guaranteed Fairway dimensions seem
restricted compared to European standards. But in
fact the river is much larger, the guaranteed
dimensions are those which the Corps of Engineers
is bound to maintain and dredge, not what nature
provides for. The restricted dimensions are on the
few spots where interventions have to take place.

Its traffic is limited upstream of the junction with
the Brussels Canal, in the range of 4 Mt, while it is
some 10 Mt below this junction.

This artificial canal links Tennessee River with
Tombigbee River, which means the upper part of
the Mississippi basin with the Gulf of Mexico, a
shortcut of a few thousand kilometre. This interbasin
link opened around 1985.
The cut canal on the divide is 3,65 m deep and
85 m wide. It is actually with a very varying level,
since it belongs to the reservoir of Pickwick lock &
dam on the Tennessee which is maintained within a
1,85 m range.

2.5 United States of America
The same classification is not available in the
United States, which provide only available depths.

Tenn-Tom waterway

Figure 10: Cross section of Tenn-Tom divide cut

Table 7: Length and depth of USA waterways

Like some parts of Albert Canal, it cuts through a
high ridge, with a maximum cut of 53 m.
The rest of the waterway provides only 2,75 m
depth.

35% of the network is in the Mississippi basin,
which represents roughly 70% of all US traffic.
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)
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2.6 Russia
Although Russia has a large network, a little
more than 100 000 km of canals and rivers, the
length in each class is not known. They have only
1 244 km of canals, but 100 400 km of rivers and
lakes.
Traffic went down from 250 billion tkm (Gtkm) in
the eighties to some 65 Gtkm now after perestroika.

6300 km to the East China Sea near Shanghai City.
For commercial purposes, the river is only navigated
upto Shuifu over 2743 km, still a large distance. The
river is divided in 3 parts, based on fairway
maintenance and management. In Table 10 the
fairway dimensions are given, ranging from a width
of 40 m in the Upper reaches, to 300 m at the
mouth.

Volga-Don Canal
This canal links the Volga basin with the Don
Basin, or rather the Black Sea with the Caspian
Sea, and further upstream with Moscow and the
Baltic Sea. It provides a depth which authorize a
draught of 3.5 m, and its traffic potential is around
15 Mt.

Table 10: Length and size of Yangtze River

Figure 11: Volga-Don Canal
Further information will be provided later.
2.7 China
China has the longest navigable rivers network in
the world, in excess of 126 000 km, of which 52%
are classified.
Chinese
length
Craft size
ITF Class
classes
(km)
3 000 t and
over
1 500-2 999 t
1 000-1 499 t
650-999 t
400-649 t
250-399 t
below 250 t
substandard
TOTAL

Vb and
over
Va
IV
III
II
I
0

I & II

4 784

IIII

6 069

IV
V
VI
VII
other

9 301
8 298
18 997
17 913
60 900
126 300

Source: Transport Industry Statistical Bulletin, 2015

Table 9: Length and size of Chinese waterways
Yangtze River
The length of all navigable waterways in the
Yangtze basin is 64 374 km. The Yangtze River
itself is quite large: from its spring it flows over
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)

The Lower Yangtze guarantees at least a
channel 4 m deep and 100 m wide. In fact, the
channel is much wider, and most of the route has
few limitations, which explains why pushed convoys
60 m wide can be seen in a guaranteed channel of
100 m.
Overall, traffic in China is more than 50 % of
world total, and the lone Yangtze River itself carries
more than any country in the world. Its recent
increase has been very dramatic:

Source: Transport Industry Statistical Bulletin, 2015

Figure 12: History of traffic in China
The traffic on the Yangtze is very high. Even at
the 3 Gorges dam, the locks are totally saturated,
20 years earlier than planned, although they can
pass 100 Mt. The improvement in accessibility to
the interior brought by the 3 Gorges dam can be
gauged: traffic there in 1985 was 5.5 Mt, and now
would exceed 100 Mt, locks permitting.
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As regards tonnage carried, the Yangtze basin
carries 60% of Chinese traffic: 2 060 Mt, out of
3 343 Mt.

The tables are too large to be readable in this
format and will be readable only in the PPT
presentation.
Basically, WG141 identified 3 sets of criteria,
those related to the waterway itself, those related
with speed of the vessel, and those related with
traffic.
3.3 Waterway related criteria

Source: Transport Industry Statistical Bulletin, 2015

Figure 13: History of traffic in China

As regards waterway related criteria, it is to be
noted that they are interpreted differently if looking
at Classification – describing a network, or if looking
at Designing a new waterway – applying guidelines.
A negative factor in describing a waterway will
class it in bad classes, while it will require better
design guidelines in the improvements to
compensate for the difficult ease.

More details will be given on Chinese Classes of
waterways and Guidelines for design in the PPT
presentation only, because of format.
3. Ease of Navigation
Actually, other reports in Smartrivers are dealing
in detail with this. I will report only on basics.
3.1 There are many factors
There are many factors influencing the design of
a waterway. Although guidelines will provide ratios
and set values, they reflect only an average, and
each waterway is unique when considering all
factors.
Table 11: Waterway related criteria
In thinking of a new design (Design case), a high
quality waterway (A) will be indicated when most
criteria are in the red column, with few green, to
prepare for possible dangers. Accordingly, lower
standards B and C may be accepted, when more
green show in the analysis, with more safety
ensured.

Figure 14: Parameters influencing waterway
design
3.2 Each waterway will be unique
WG141 will come out with recommendations, but
some overriding factors will oblige most waterway
designs to diverge from a brutal application of ratios.
Even using the full methodology described by Dr.
Prof. Söhngen in paper 101, the ratios proposed as
a reference will seldom be applied as is, due to local
circumstances (boundary conditions).
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)

Figure 15: Assessment of Waterway related
criteria
However, if observing an existing waterway
(Analysis case), things are reverse, and green
arguments denote a good waterway, while red
arguments denote dangerous parts of the network.
Here are some examples of existing waterways:
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Figure 16: Designation of ease scores with
examples of existing waterways
3.4 Speed related criteria
WG141 proposed the following as regards
speed:

traffic increases. Because the ease of commercial
navigation will significantly be affected by
recreational boating, their possible effect will be
further assessed additionally to the traffic density
criterion. Since no relevant data were available to
quantify the effect of pleasure boats, it was
pragmatically described by using the wordings “no
significant influence”, “average hindrance” and
“strong negative effect especially on possible
average speed” concerning commercial navigation.
It is obvious that traffic with many private boats
demand for a higher ease category for design, but
reduces the ease quality of freight vessels in the
analysis case.
Such a gradation may be retained in initial design
stages, taking also into consideration that with
increasing use of AIS, it will be easier and easier to
avoid unscheduled meetings of large craft,
especially in canals or canalized rivers.
.
3.6 Matching different criteria for assessing the final
Ease quality

Table 12: Assignation of ease scores according
to vessel speed over ground
The assignation of ease scores to the amount of
vessel speed is usually the same for the design and
analysis case, because a high achievable ship
speed in an existing situation speaks for a high ease
score and the necessity for high ship speeds in
Design demands also for a high ease category.
But this does not hold true when taking into
account for instance recreational boating : the same
speed in the middle of private boats demands for a
high Design ease category, but reduces the ease
score of freight vessels in the analysis case.
3.5 Traffic related criteria
This brings traffic into the picture

Table 13: Assignation of ease scores according
to vessel speed over ground
These figures of traffic are the same as in the
Dutch Guidelines and may have to be adjusted in
other countries. They sum traffic in both driving
directions.
Scoring may be different in Analysis of existing
cases, showing a lower existing ease score when
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)

These findings were used by Söhngen and Eloot
(2014) to define appropriate ease categories, by
combining “waterway-related ease qualities”,
together with “vessel speed-related” criteria and
“traffic density-related” criteria. The weighting
between different aspects is left up to the reader of
the paper or to the designer. Further below is found
a tentative proposal to match all the arguments
together.
The 3 rating groups are combined to produce a
final score. Weight of each parameter is still in
discussion among WG141. The present agreement
is:
“The tables should be used as follows:
Each criterion has to be tackled in a first step
separately to find out a score between
+1, if the criterion demands for a higher
necessary ease quality for design (red coloured
arguments in Table 11) or speaks for a higher ease
quality of a driving situation to be analysed (green
coloured criteria in Table 11) and
-1, if the criterion considered show that a lower
score may acceptable for design (green coloured
arguments in Table 11) or if the ease quality is poor
in the analysis case (red coloured criteria in Table
11).
Also values between +1 and -1 may be chosen
according to the yellow coloured specifications just
ahead of the rating groups.
The chosen scores of each criterion shall be
registered in the third last column.
Now the criteria for each rating group will be
matched together by multiplying with a weighting
factor, given in the next to last column. The
Paper xx - Page 8/11
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proposed (single) factors sum up to one for each
rating group.
The last step in matching the different criteria up
to a comprehensive score is to multiply the weighted
single scores by a special weighting factor for each
group (group factor), given in the last column. Also
the weighting factors of all groups sum up to one.
This ensures that the total score, defined by the
sum of all the a.m. single scores, multiplied by the
single and group factors, sum up to a value between
+1 and -1.
Now the scores can be assigned to the ease
quality categories A, B or C using Figure 15.
If this approach is applied to well-known driving
situations as they were used to explain the ease
categories in Figure 16, one ends up with the
expected rankings from A to C. So, the proposed
weighting factors seem to be chosen properly.

criterion should be weighted stronger than foreseen
herein, or if the result of the procedure does not fit
with experience.”

Table 15: Analysis of the achieved Ease quality
for an existing situation

Figure 17: Ease Quality chart
3.7 Applying the methodology
WG141 came up with the following scoring tables
for Design and Existing situation respectively.

To demonstrate how the approach works, it was
applied to the existing situation in the German
Neckar River from its entry into the Rhine River up
to a large harbour at Heilbronn. The river reaches
with special conditions such as the bridges at
Heidelberg were excluded, as well as the driving
situations close to lock approaches. So, the results
are valid for the nearly steady state driving
situations in the reaches between locks.

Table 14: Assessment of the necessarys ease
quality for a given Design case
Nevertheless, the proposed factors, especially
the ones of the rating groups, may be modified by
the user, if there are arguments that e.g. the speed
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)

Table 16: Assessment of the ease in the German
Neckar River, between Rhine and Heilbronn
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To understand the scores chosen, it is important
to know that most of the vessels sailing on the
Neckar River belong to a few shipping companies
and that the routes are in average short compared
e.g. to average values on the Rhine or Danube
rivers. Due to the fact that the majority of the
skippers come from families that sail since decades
on the Neckar River, the route knowledge is optimal.
This is one of the reasons speaking for a high
existing ease quality on the Neckar River, together
with the fact that there is a low traffic density
compared e.g. to the Rhine.
But there are other arguments as the fact that
there are several reaches where the largest vessels
are not able to meet or even overtake – or only if the
vessel speed has to be reduced up to the minimum
speed to assure steerability. Also the achievable
vessel speed and speed range is low as in case of
sailing in German canals.
This leads to a relatively high score of ca. 0.3,
which defines, according to Figure 17, an ease
quality between A and B, but closer to B than A. If
one would apply the approach to manoeuvring
situations in the same river, at narrow bridges or
close to locks with e.g. high crossflow velocities at
high stages, the ease quality would be between B
and C.
4. CONCLUSION

All this attention to “Ease related to Safety” is
mostly an attention to actual circumstances.
Like any complex structure, Guidelines are the
result of conflicting constraints, criteria and
elements. Here are some other factors to which
attention should be paid.
INTERNAL CONSTRAINTS: TYPE 0F
WATERWAY AND LEVEL 0F TRAFFIC
Waterways do net lend themselves equally to
classification, for instance, the criteria to meet
are not the same on a free flowing river and a
canal; they should even ideally be different on a
still-water canal and on a canalized river. This
introduces a first complexity. The degrees of
roughness of the water bodies are also to be
taken into consideration (canals, rivers, lakes,
estuaries, open sea); but, usually, this has a
bearing on the craft rather than on the
structures, and will not be studied here.
A second consideration is the level of traffic
expected. There may be some logic in adopting
less stringent criteria on a waterway with little
SMART RIVERS 2015 (www.pianc.org.ar/sr2015)

traffic; this could help a project to reach a better
profitability in the economic calculations; such
an approach was approved by PIANC at its
Centenary congress in 1985, at the request of
the UNESCAP secretariat, then represented by
the author. Similarly, existing waterways have
often been used for a long time by craft larger
than those the classification would point to.
Thus three levels of design appear appropriate:
one for existing infrastructure, one for future
waterways of low traffic and one for future
waterways of high traffic. This is especially
important when the link between craft and
waterway characteristics is considered, that is
in the selection of the reference craft.
AN EXTERNAL CONSTRAINT: AVERAGE
SHIPMENT SIZE
Each flow of traffic, each commodity has its
requisites. Each customer likes to have his
deliveries tailored to his needs, while each fleet
operator wants to have the largest unit
shipment size; however one cannot force upon
a customer 5,000 tonnes of goods at one time if
he has no storage space, if the commodity does
not permit long storage or if it has a relatively
high value. The cost of prolonged storage often
outweighs the savings offered by large
shipments.
So the service must be frequent enough to suit
the customer, and shipment size is the result of
a trade-off between the financial costs and the
transport cost; IWT is cheaper if it involves for
instance ten trips of 1,000 tonnes rather than
100 trips of 100 tonnes, but in a global, logistics
perspective this may not be so for the
customer.
This over—riding consideration obliged to have
craft of varied dimensions, barred networks to
be completely uniform, and led to a graded
classification to encompass all cases.
TECHNICAL RESPONSE : FR0M CUSTOM
BUILT CRAFT TO MULTI-MODAL
INTEGRATION
Thus the average shipment size is a variable
external to the technical design of a waterway.
To solve this difficulty, craft were traditionally
designed to match this average capacity; or
they would also have sub-divisions, either holds
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or hatches, which could be isolated and
devoted to one commodity or one customer.
The recent tendency to multimodal integration
led to introducing handling units of the
appropriate size, be it internal containers
(5 tonnes), ISO container (20 to 30 tonnes),
LASH barges (350 tonnes), or even DanubeSeabee barges (800—1000 tonnes).
In this way, IWT can accept a spectrum of
shipment sizes, from 5 tonnes up to
80,000 tonnes in the United States, and
32,000 tonnes in China, Brasil or Argentina, but
at the same time the craft sizes show less
dispersion: containers are consolidated in one
barge, while the above large shipment in
America is made up of 60 x 1250 tonnes barges
in a convoy.
Thus integration, through the pushing
technique, offers another alternative, by
combining small unit craft and a much bigger
global convoy capacity. It retains the economy
of scale of a large power plant while barges are
of adapted, smaller size.
So the criteria of the number of craft in the
moving unit, and of the modularity of the
respective craft have been incorporated in the
ITF classification (former CEMT classification),
and are likely to be further exposed during the
proposed update of ITF which is being started
by WG179.
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