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M E C H A N I C A L  E Q U I P M E N T  F O R  
S M A L L  M A I N T E N A N C E  

1. DIFFERENT TYPES OF CANAL MAINTENANCE EQUIPMENT 

Maintenance of canals is usually divided into "small" and "large" maintenance. 
The first is carried out frequently (some times per year) and mainly concerns 
vegetation control and mowing activities, both on the side slopes as well as in 
the water. The second refers to major dredging and reshaping of the profile, 
which is done much less frequently. Herder BV manufactures mechanical 
equipment mainly for small maintenance, although some of the equipment can 
also be used for minor ("small") dredging and reshaping activities. 

The equipment discussed in this paper could be divided into three types: 
- Equipment which can be mounted on normal agricultural tractors and to 

which various types of tools can be attached. This mainly concerns tools for 
vegetation control and mowing; 
Complete machines, especially designed for maintenance "from the sides", 
including transportation and operation facilities; 
Special equipment for "from the water" activities. 

- 

- 

In this paper the main purposes and possibilities of these different types will be 
discussed and their major characteristics in terms of capacities, reach, etc. will 
be given. Cost of the equipment are given in indicatively in Dutch guilders 
(Dfl), as purchased in The Netherlands. At the moment (1992-1993) 1 Dfl is 
about 14 Rs. 

2. ATTACHMENTS 

Herder offers various attachments for different purposes which can be put onto 
other equipment, discussed below. The following attachments are available: 
- mowing bucket; 
- mower rake; 
- top mower; 
- flail mower; 
- dredging bucket; 
Some other Herder attachments for various maintenance purposes, such as the 
swing-blade, wood-chopper, hedge-cutter, disc-mower, rail mower, etc are not 
discussed here. 
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where 

ss + wp 
ss 

ss + wp 
ss + wp 
ss + wp 

A summary of the above equipment is given in Table 1. 

what capacity 

gr 3-4 km/hr 
gr + br 3 6  kmhr 
gr + wv 2-4 kmhr 

wv 3-4 km/hr 
wv 1-1.5 km/d 

Table 1. Attachments and properties 

top mower 
flail mower 
rake 
mower-rake 
bucket 

ss = side slopes; wp = in the water profile 
gr = grass; br = brushwood; wv= water vegetation 

The straight top mower (or cutterbar) is available in lengths of 190-225 cm and 
costs about Dfl 10,000 (1.4 lakh Rs). It can only-be used to mow the side- 
slopes. It can be equipped with a bended piece at the end, so that a small part 
of the bottom can be mowed as well (see Figure 1). 

The rake, see Figure 2, can be used to remove water plants and grass, from the 
side slopes as well as from the bottom. It is often applied in combination with 
the top mower, thereby collecting the vegetation left by the mower. If the 
vegetation is not too long, top mower and rake can be mounted together on one 
arm on a tractor. Otherwise, they have to be mounted separately. Cost of the 
combination is about Dfl 18,000 (2.52 lakh Rs). 

The flail mower (Figure 3), can be mounted on an arm on a tractor and is used 
for heavier work on slopes. It consists of a horizontal rotor with loose flails, 
hydraulically driven by an oil motor, directly on the rotor. It is available in 
widths of 130-225 cm and costs about Dfl 11,000 (1.54 lakh Rs). This mower 
can be equipped with special knives for cutting light wood. 

Instead of the mower-rake combination the mowing bucket (see Figure 4) can 
be used, which can be mounted on an arm on a tractor or on a hydraulic 
excavator. The bucket is primarily used for mowing and removing under-water 
vegetation. The big advantage over the other attachments is that the bucket can 
cover the entire canal from one side. The bucket consists of bars to collect the 
vegetation that is mowed with the hydraulically driven cutter-knifes, provided 
on the front of the bucket. Thus it can cut, collect and remove the vegetation 
in one go. This reduces its working speed compared to the rake, which can only 
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be used to remove loose vegetation. The mowing bucket is available in widths 
of 200-500 cm and costs Dfl 8,OOO-13,OOO (1.12-1.82 lakh Rs). 

The dredging bucket is provided with holes (for the release of water) and is 
used for light dredging activities, including removal of vegetation as well as 
light reshaping of the profile. The bucket can have capacities of 100 to 300 
iitres and can do up to 500 m per day on the average. They are much cheaper 
than the above attachments (no moving parts), and cost some Dfl2.OOO (28,000 
Rs) . 

3. TRACTOR MOUNTED EQUIPMENT 

The above mentioned attachments cannot be mounted directly on the tractor. 
For that purpose, especially developed equipment can be applied, such as the 
"Grenadier", see Figure 5. This Grenadier consists of four components: an 
operating unit, the hydraulic steering unit, a movable boom construction and 
support and wheel stabilizer for stability control. 

The low-pressure hydraulic control unit is usually fixed separately on the rear 
of the tractor. A small electro-servo operation unit is installed within the tractor 
cabin. The boom is fixed on the side of the tractor. The hydraulic unit 
belonging to it is mounted on the power lift and is driven by the PTO shaft, 
regardless of the make and type of tractor. The entire equipment can be 
mounted and dismantled in some 30 minutes. 

The lightest type, Grenadier MB 105 can be fixed on a tractor with a minimum 
weight of 4000 kg and/or 90 HP. It can work with all above attachments except 
the flail mower. For the flail mower the MBK 105 must be used because this 
provides extra hydraulic power. 

The booF construction is available in various lengths. It can cover a range of 
6-8.5 m, and it has a swing of 105". Depending on the boom construction, 
canals with depths up to 2.50-4.40 can be treated. 

Often, tractors are provided with a combination of equipment, which can be 
done in'different ways. Sometimes, the rake is put onto the rear and the top 
mower on the front, both with their own booms. Also it is possible to combine 
mower and rake on one boom. The Grenadiers cost Dfl. 50.000 to 55.000 (7- 
7.7 lakh Rs). 
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Another special equipment is the "Rapier", which can be used with flail and 
disc mowers (see Figure 6). Its difference with the Grenadier is that it has no 
revolving boom. The unit with fixed boom is mounted on the rear of a tractor, 
is driven by the PTO shaft and is provided with an extra wheel behind the right 
rear wheel of the tractor. 

The Rapier is used for mowing verges and side slopes, where a small reach is 
required (up to 4.80 m with flail mower) and a high working speed can be 
attained. The Rapier costs about Dfl. 22.000 (3.08 lakh Rs). 

4. SPECIAL "ALL-IN" EQUIPMENT 

In the above cases the equipments'kas to be mounted on a tractor. For special 
purpose, Herder also offers "all-in" equipment, consisting a complete unit 
including vehicle and tools. Two of them are briefly described here, the 
"Herimag" and the "Pontonnier". 

The Herimag (Figure 7) is a small vehicle, to be used where very little work 
space is available along the canal, or on soft soils. It only needs 1.50 m width. 
It is mounted on chain tracks, which cause a very low bottom pressure of 0.35 
kgkm', and can reach a speed of 5 kmhr. 

The boom can be fitted with mowing or dredging buckets and with cutterhake 
combinations. The reach is 7.40 to 8.00 m distance, with a 120" swing. 
Equipped with a mowing bucket, it can do 1-1.5 km/day, with a dredging 
bucket about 0.5 km/day. Cost of the Herimag is around Dfl 180,000 (25.2 
lakh Rs), including a carriage conveyor. 

The Pontonnier (see Figure 8) needs even less space. It is provided with two 
boom constructions: one for the attachments and one with wheels or tracks, 
which is put on the other side of the canal, at a maximum distance of 6.80 m. 
It has a 180" swing and a distance reach of 6.20 m. The Pontonnier is riding 
on wheels or tracks with a maximum speed of 12 kmhr. The Pontonnier costs 
around Dfl 200,000 (28 lakh Rs). 

5. WATER EQUIPMENT 

Sometimes it is impossible or undesirable to do maintenance works from the 
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sides of the canals. For such cases boats or amphibious equipment have been 
developed. Much of such equipment is suitable for dredging and large reshaping 
work only and not for small maintenance. 
Therefore, Herder has developed specific water equipment for small 
maintenance operations, mainly removal of vegetation on the sides and under 
water. Two types are described here: the small mowing boat and the 
amp hi bious " Pont ier " . 

The steel casco mowing boat (see Figure 9) is available in various dimensions, 
all equipped with a 35 HP diesel engine and a hydraulically driven worm screw 
for propulsion. Its draft is 30-40 cm only, the width can vary from 1.40-1.80 
m. The boat can be equipped with various attachments, all hydraulically driven. 
Commonly applied tools are: 
- Side mower for the slopes; 
- T-front mower to cut underwater vegetation in front of the boat; 
- Bottom sweeping knives, to cut or tear loose overgrowth on the bottom; 
- Front rake, to collect drifting or mowed material. 
Depending on the dimensions, the mowing boat costs about Dfl 45.000 to 
60.000 (6.3-8.4 lakh Rs). 

The Pontier (Figure 10) is a steel pontoon, provided with two or three pairs of 
independently movable caterpillars, which enables it to go in and out the water. 
Standard dimensions are 2.60 x 7.20 m. On the pontoon a pair of 250" 
revolving arms can be mounted, which can be equipped with various 
attachments. The removed material can be put on the side or in a 7 m3 
container. The arms can be disassembled and replaced by a mowing board with 
conveyor and container. With this equipment, water vegetation is cut off and 
automatically transported by the conveyor to the container. The Pontier costs 
about Dfl 350.000 (49 lakh Rs). 

6. MAINTENANCE AND OPERATION OF THE EQUIPMENT 

Operation of all the equipment is rather easy and convenient and only needs a 
short training of about one month. Use of fuel, oil, grease, etc of course varies 
for the different machines. An indication in this respect is given in Table 2. 

Of course this maintenance equipment itself also need to be maintained. Some 
cost indications (annual costs, in % of investment costs) are given in the Table 
as well. 
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Grease 

daily 

daily 

daily 

daily 

- 

Oil 
capacity 

40 í/min 
120 Umin 
120 í/min 

Table 2. Some O&M aspects of various equipment 

Grinding Maintenance 
knives % of initial 

daily 20 % 

- 20 % 

- 5 %  

daily 10 % 

- 10 % 

Fuel Maintenance 
use % of initial 

10 I/hr 10 % 
10 I/hr 10 % 
10 I/hr 5 %  

ATTACHEMENTS 

Top mower 

40 I/min 
120 I/min 

250 Umin 
40 I/min 

[ Mower rake 

10 I/hr 5 %  
10 I/hr 5 %  

15 I h r  5 %  
7 I/hr 5 %  

1 Flail mower 

I Mowing bucket 

Dredging bucket 

TRACTOR 
MOUNTED 

Grenadier MB 
Grenadier MBK 
Rapier 

I ALL-IN MACHINES 

Herimag 

BOATS 

Pontier 

7. SUMMARY AND CONCLUSIONS 

It is evident from the above that a wide variety of canal maintenance equipment 
is available, for all kind of specific jobs and conditions. When selecting an 
adequate solution for mechanical maintenance, a number of factors have to be 
considered. 
First of all it has to be decided whether the maintenance is to be done "from the 
land" or "from the water", or perhaps in combination of both, depending on the 
conditions at site. 

For maintenance "from the land" a wide variety of options is again available. 
A first choice primarily depends on the local conditions: under normal 
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circumstances of soil and accessibility tractor mounted Grenadiers are widely 
Ised. 
Depending then on the purpose (side slopes or bottom as well, grass, water 
vegetation or small reshaping) various attachments can be applied. Combinations 
of cutting and removing can be applied when high speed is required and when 
much vegetation is to be removed. For heavier materials the flail mower can be 
used. For high speed on verges and slopes the Rapier can be used. 
Under special conditions of soft soils or little working space the Herimag or 
Pontonnier are well suited, also equipped with the required attachments. 

For maintenace from the water the more expensive mowing boat or Pontier 
can offer a convenient solution. 

Some of the equipment is quite costly, but because of its special capabilities, it 
'has proven to provide an effective solution under specific circumstances. 
Of course economic considerations are important, not only considering the 
investment costs, but also the running and maintenance costs. Apart from that, 
the availability and procurement of spareparts should be guaranteed to avoid the 
equipment to become white elephants in developing countries. 

Because most of the equipment has been specifically developed for certain 
purposes and conditions, experience is that for such conditions they are 
automatically the most economic solution as well. Yet, conditions vary widely 
over the world, which can mean that in a given situation, an experimental 
program will be needed to test various equipment, not only to select the best 
type, but also to assess whether small modifications are perhaps necessary. In 
this respect, Herder BV has experience with such programs in various countries 
and is able to identify and implement the required modifications. 
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