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Abstract: Further improvement of the land reclamation condition is of great importance, as a result 

of which the yield from the land will increase. In cotton fields with a layer of haydov (0…..30 cm), 

moisture and hardness are 11…19% and 2…3 MPa, under the haydov layer (30….50 cm) – 8…18% 

and 3….6 MPa. During the pre-sowing cultivation period, soil moisture and hardness do not differ 

significantly depending on the type and area of the soil. Only saline fields differ somewhat from 

washed fields. 
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1. Introduction 

In our republic, as in many other sectors, extensive work is being carried out in agricultural 

production to develop machines with high productivity, energy and resource efficiency, high-

quality processing, and working bodies based on advanced technologies. 

The main direct ion o f  mechanizat ion of  open -pit  construct ion and the  main 

reserve for  increasing  labor  product ivi ty  is  the wider  use of  cont inuously  

operat ing universal  melorat ion ma chines  [1]  . Channel  d iggers  are  mainly 

produced in  two types :  plow channel  diggers  in  the form of  a  large plow with 

two overturning blades ,  and mil l ing channel  diggers  with  two disks  and 

mil l ing cut ters .  The  disks  are  located at  an angle  of  90  0  to  each  other  and at  

an angle  of  45  0  t o  t h e  h o r i z o n t a l  s u r f a c e  .  The MK-16 p lunger  canal  digger  (Figure 1)  

is  designed for  digging t emporary irr igat ion cana ls  with  a  bot tom width of  0 .6  

m and a  depth of  0 .5 -0 .6  m.  I t  can a lso be used for  cleaning canals .  

The MK-16 t rencher  consists  of  a  s tand 1  with  interchangeable  plowsha res  2 ,  

turnbuckles  3 ,  support  skis  4 ,  and s lope compact ors  5 .  

The cross -sect ion of  the s tand is  box -shaped.  A plate  for  the lemex is  welded  

to  i t s  lower  part ,  and a  f inely  ground lemex is  fa stened to  i t  using four  b olts  

with  concealed heads [2] .  
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operat ing  canal  d igger :  prof i l e  o f  the  6 th  canal  s ec t i on  ;                 1 - stand ;  2 -

p lough ;  3 - turnov er ;  4 - snow ;  5 -s lop e  compactor  

 

 

Fig. 1. 2 .  Fig .  1 .  MK-16 trencher with plug:  

 

The lef t  and r ight  turners  are  at tached to  the ra ck with the help o f  brackets ,  

r ibs  and brackets .  The lower  part  o f  the ra ck i s  a t tached to  the  ski  wi th  a  

hinge,  and the ski  supports  the t rench  digger  on the bot tom of  the  excavated 

t rench.  The lower  edges  of  the turners  are  at tached with hinges  to  the t i l t ing 

clamps,  which are  t ight ened with screw cla mps  when necessary.  The results of 

the experiments are presented in Figures 2 and 3 and in the table. 
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Technical  chara cte rist ics  of  trenchers  

Indicator  MK-13 MK-16 MK-17 MK-23 

Work unit :  

km /h  

km3 /  hour  

Overal l  dimensions,  mm :  length  

width  

height  

Mass  of  the work ing equipment  kg  

Channel  depth,  m 

Width of  the channel  bot tom,  m 

1 .4 -2 .5  

___  

 

 

5800 

3200 

3600 

4500 

0 .6 -0 .8  

0 .5  

2 .5  

__  

 

 

360  

3830 

2195 

1016 

0 .5 -0 .6  

0 .5  

__  

80-200 

 

 

6000 

2240 

2300 

8770 

0 .5  

0 .3  

__  

100-240 

 

 

__  

__  

__  

2500 

0 .5  

0 .35  

 

 

2 .4  -§  Channel  digger-  levelers  

The KZU-0.3  channel  digger - leveler  and the PR -0 .5  f loor  leveler - leveler  are 

used to  dig  and level  temporary irr igat ion canals  ,  di tches  ,  and f loors  .  

The KZU-0.3  canal  digger - leveler  (  F ig .  3  )  i s  a  un if ied ma chine.  I t  i s  designed 

to  dig  temporary irr igat ion canals  with  a  depth  of  0 .3  m and a  bot tom width 

of  0 .5  m ,  and ditches  with  a  bot tom width of  0 .3  m with a  s lope o f  1 :1 ,  I t  i s  

a lso designed for  l evel ing and level ing [3] .  The machine operates  on a l l  

categories  of  soi l s ,  except  for  s tony soi ls  .  The  t rencher  is  mounted on  a  DT -

75  t ractor .  

2.  Fig  .  4 .  Mill ing uni t  KFN-1200A channe l  boring machine  

For  level ing  the channels ,  the  l evel ing rol lers  are  at tached to  the frame 

extensions -  the  cross  beam at  an angle .  A rol ler  i s  a t tached to  the rol lers .  The 

wheels  are  set  to  the speci f ied cut t ing depth of  the embankment .  After  the 

spec i f ied adjustments  are  made,  the t ractor  leve l ing  enters  the cha nnel  

together  with  [4] .  When the unit  is  moved with t he leveler  lowered ,  the b lades  

of  the augers  cut  and the cut  soi l  fa l ls  into the channel  a long the augers  and 

f i l ls  i t  .  The level ing boa rd f la t tens  and levels  t he  soi l ,  and the rol ler  compacts  

i t .  
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a,b - when the aggregate speed is 6 and 8 km/h, respectively 

Figure  4 .Continued  

b-  working  v iew;  1 -  hydraul ic  cy l inder ;  2 ,  -  cardan shaf ts ;  3 -  d is tr ibut i on  box ;  5 -  

semi-ax le  ins id e  the  cas ing ;  6 ,  12 -  conical  and  p l ane tary  reducers ;  7 -  f rame;  8 -  

mi l l ing  cu tte r ;  9 -  s l ope  ad justment  mechani sm;  10 -  b lades ;  11 -  revers ib le  p l ow;  13 -  

trac tor  mounting  mechani sm;  14 -  hydraul ic  cy l ind ers  o f  the  trac tor  mounting  

mech anism 

Figure 3. 2 .5  -§  Milling channel  diggers  

The KFN-1200A double -mil l ing act ive working insta l la t ion (Fig .  4 ,  a )  is  

designed  for  digging  irr igat ion canals  up  to  1 .2  m deep in  one  pass  on  peat  

and mineral  soi ls .  The working body of  the ca nal  digger  consists  of  a  two -

bladed plow ,  two disk -shaped cut ters ,  the  cut ters  rotate  a t  a  frequency o f  65 

or  95  rpm.  The disk -sha ped cut ters  have blades  ,  and on the surface  of  the 

b lades  are  mounted b uckets  [5 ] .  The blades  cut  the soi l ,  and  the b uckets  

remove i t  to  the t op.  The soi l  i s  spread evenly on both s ides  o f  the canal .  The  

canal  is  t rapezoidal ,  wit h  a  f la t  bot tom and s lopes .  

 

2 .  Methodology  

This  s tudy employs a  comparat ive analyt i ca l  approach to  evaluate  the 

technical  chara cter is t ics  and operat ional  per formance  of  canal  digging  and 

cleaning ma chines  used in  land reclamat ion.  The  pr imary machines  analyzed 

include the  MK-13,  MK-16,  MK-17,  and M K-23  plunger -type t renchers ,  the  

KZU-0.3  canal  digger - leveler ,  and the KFN-1200A double -mil l ing canal  bor ing  

machine  [6] .  

Data  were col lected through f ie ld observat ions  and technical  document at ion 

review conducted at  i rr igat ion canal  construct ion s i tes  in  Andi jan reg ion,  

Uzbekistan [7] .  Technical  parameters  inc luding working speed (km/h) ,  

channel  depth (m),  bot tom width (m),  ma chine mass  (kg) ,  and overal l  

dimensions were systemat ica l ly  recorded and compared.  F ie ld measurements 

of  soi l  moisture  content  and soi l  hardness  (MPa)  were taken at  depths  of  0 –30 

cm (plow layer )  and 30 –50 cm (sub-plow layer)  to  assess  working condit ions  

[8] .  

Performance indicators  were analyzed using  standard agronomic and 

mechanical  engineer ing  evaluat ion cr i ter ia .  The eff i c iency of  ea ch ma chine 

was assessed based on i t s  capa ci ty  to  maintain  ca nal  geometry (depth,  bot tom 

width,  and s lope angle ) ,  the  qual i ty  o f  embankment  compact ion,  and fuel  and 

energy consumption per  unit  of  work [9] .  The study a lso considered the 

adaptabi l i ty  of  each machine to  varying soi l  condit ions ,  including sa l ine,  

washed,  and standard agr icult ural  soi ls  typica l  of  Central  Asian irr igat ed 

farmlands [10] .  

 

3 .  Results  

The comparat ive analys i s  of  the four  plunger -type t renchers  reveals  not able 
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differences  in  their  t echnical  performance.  The  MK -16  demonstrated the  most  

consistent  results  for  smal l -scale  temporary ir r igat ion canal  construct ion,  

achieving a  working speed of  2 .5  km/h with a  channel  depth  of  0 .5 –0.6  m and 

a  bot tom width of  0 .5  m,  whi le  maintaining a  re lat ively  compa ct  equipment  

mass  of  360  kg [11] .  The MK -13,  in  contrast ,  operates  a t  lower  speeds (1 .4 –2.5 

km/h)  but  handles  grea ter  depths  (0 .6 –0.8  m),  making i t  more suitable  for  

pr imary drainage canals  [12] .  

The MK-17 and MK-23 machines  showed higher  volumetr i c  capa ci ty  (80 –200 

m³/h and 100 –240 m³/h,  respect ively) ,  which is  bet ter  sui ted for  large -scale  

reclamat ion  projects .  However ,  their  hea vier  mass  (8 ,770  kg for  MK -17  and 

2 ,500  kg for  MK-23)  l imi ts  their  d eployment  in  areas  with  soft  or  water logged 

soi ls  [13] .  F ie ld observa t ions  confirmed that  soi l  moist ure  in  the cot ton f ie ld  

plow layer  (0–30 cm) ranged from 11% to 19%,  wi th  hardness  between 2  and 3  

MPa,  while  sub -plow layers  (30 –50 cm) exhib i ted moisture  o f  8–18% and 

hardness  of  3 –6 MPa,  consistent  with  the operat ing ranges  of  these  ma chines .  

The KZU-0.3  canal  digger - leveler  performed wel l  in  combined digging  and 

leve l ing operat ions  for  t emporary irr igat ion canals  and ditches .  I t s  capa ci ty 

to  operate  on a l l  soi l  ca tegories  except  s tony so i ls ,  combined with i t s  DT -75  

t ractor  compat ib i l i ty ,  makes  i t  sui table  for  widespread appl icat ion in  Central  

Asian farmlands  [14] .  The level ing  rol lers  and  auger -based soi l  r edistr ibut ion 

system produced canal  f loors  o f  consistent  qual i ty  with  minimal  manual  

f inishing required.  

The KFN-1200A mil l ing canal  bor ing machine demonstrated the highest  depth 

capaci ty ,  reaching up to  1 .2  m in  a  s ingle  pass  on both peat  and mineral  soi ls  

[15] .  I t s  dual  disk -shaped cut ters  rotat ing at  65  or  95  rpm,  combined with 

bucket -equipped blades ,  enab led eff i c ient  soi l  removal  and even distr ib ut ion 

a long canal  banks.  The result ing  t rapezoidal  canal  prof i le  with  a  f la t  bot tom 

sat is f ied standard irr iga t ion canal  des ign requirements .  

 

4 .  Discussion  

The results  confirm that  no s ingle  machine type i s  universal ly  opt imal  for  a l l  

canal  digging and clean ing operat ions  in  Uzbekistan’s  i rr igated agr icult ural  

zones .  The select ion o f  appropriate  equipment  must  account  for  canal  

dimensions,  soi l  type,  required  working speed,  and avai lable  t ractor  f l eet  .  

Plunger-type  t renchers  such as  the MK -16 are  best  sui ted  for  sha l low 

temporary irr igat ion channels ,  while  mil l ing machines  l ike  the KFN -1200A are  

more appropr iate  for  deep,  wide drainage canals .  

The observed var iat ion in  soi l  hardness  b etween sal ine and washed f ie lds  has  

pract ica l  impl icat ions  for  machine se lect ion and adjustment .  Sal ine soi ls  

exhibi ted higher  res is ta nce values  in  the sub -plow layer ,  which can increase 

the load on the  working  body  and reduce opera t ional  speed.  This  f inding is  

consistent  with  previous  studies  on soi l -ma chine  interact ion in  Central  Asian 

irr igated agr icult ure .  Operators  should adjust  s lope compactor  posi t ions  and 



188 

Web of Scholars: Multidimensional Research Journal 2026, 5(3), 183-189. https://innosci.org/wos 

 

 

working depth set t ings  accordingly  to  maintain  consistent  canal  qual i ty .  

From a  broader  mechanizat ion perspect ive,  the introduct ion of  high -

performance  ma chines  s ignif icant ly  reduces  the t ime required to  commission 

recla imed areas  and improves  overal l  labor  product ivi ty .  The cont inuous -

operat ion design pr incip le  common to a l l  a nalyzed machines  represents  a  key 

advantage over  t radit ional  intermit tent  exca vat ion methods.  Wider  adopt ion 

of  these  technologies  across  Uzbekistan’s  i rr igat ion infrastructure 

maintenance programs  could yield measura ble  improvements  in  canal  

hydraul i c  ef f ic iency and water  del ivery rel iabi l i t y .  

 

5 .  Conclusion  

The use o f  high-performance  ma chines  at  cons truct ion s i tes  in  the areas  of  

drainage and irr igat ion wil l  reduce the t ime for  commiss ioning the recla imed 

areas ,  improve the  qual i ty  of  the  work performed,  and increase  the l evel  of  

mechanizat ion  of  work .  When  digging a  channel  with  a  MK -16 plunger ,  the  

depth of  the channel  to  be dug depends on the condit ion of  the base rock and 

the densi ty  of  the  soi l  in  which the channel  is  be ing dug.  The  posi t ion of  the 

s lope compactors  is  adjusted depending on the depth of  the channel  to  be  dug 

and the densi ty  of  the so i l .  
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