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Watcharachan Sukcharoenvipharat 2012: A Study on Potential of Tractor-Towed Trailer for
Transporting Sugarcane. Master of Engineering (Agricultural Engineering),
Major Field: Agricultural Engineering, Department of Agricultural Engineering.

Thesis Advisor: Associate Professor Prathuang Usaborisut, Ph.D. 105 pages.

Transportation costs are relatively high in agricultural production process. It is complicated and there
are many factors involved. Recently, transportation of sugarcane to the factory are carried by trucks which used
high investment. However, in plantation of sugarcane, tractors are used in soil preparation, planting and
maintenance, which is used only for four months a year. Therefore, the objective of this research is to study the
potential of tractor-towed trailer for using in the transportation of sugarcane to the factory comparing with

truck.

The data studied were obtained from interviews of farmers, transportation provider and sugarcane
factory. The carried weight of tractor-towed trailer was slightly higher than that of truck. Transportation with
tractors- towed trailer needed less fuel consumption than truck at same distance. The fuel consumption was
varied with running distance. Besides, it was found that the cost of maintenance for tractor was lower than

truck. However, the tractor took more running time than the truck for same distance.

Mathematical model using LINDO showed that for selected farms, transportation cost with tractor-
towed trailer was less than one with truck. Number of round trip was also smaller with tractor-towed trailer.
However, running time was longer for tractor-towed trailer except for farm number four. This may be due to

higher slope of road from farm to factory.

When analysis with CPLEX was carried out, it was found that transportation with only tractor-towed
trailer were less than truck. Moreover, the lowest cost appeared when using 185 tractor-towed trailer combined

with 10 trucks.

Student’s signature Thesis Advisor’s signature
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B##MODEL OF Transportation Cost### -
#AHSETSHFH

set AR; #Area

set MN; #Month

#E#FPARAMETERS###

param C{AR} > 0; #cost truck

param D{AR} > 0O; #Cost tractor

param V{AR,MN}>=0; #volune E
param timet{AR}>=0; #rime truck

param timec{AR}>=0; #time Tractor

param Tmax{MN}>=0;
param dat{MN}==0;
param Q==0; #quality

#A#AFVARIABLES###

var X{AR,MN}==0 integer;
var Y{AR,MN}>=0 integer;
var TriAR,MN}==0;

var Tt{AR,MN}>=0;

#H#FOBIECTIVE FUNCTIOMN###
minimize total_cost:sum{i in AR}(sum{j in MNF{C[i]*x[i,j1*Tr[i,jl+D[3
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4 120,000 124,000 124,000 112,000
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2. U Ils (Number of variables) 16

3. Ut INA (Number of constraints) -
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A 9 ) . . = a =
5. a1 lunsAIMIN (Solution time in CPU) 0.296402 311N

6. AN (Gap tolerance) -
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4. wmﬂmmmvﬂ%’iumimwaam (Solver memory used) -
A 9 ) . . = a =
5. a1 lunsAIMIN (Solution time in CPU) 0.249602 311N
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10 lilddwessa Taily NUBIN anys 140 28 300 60 360 45
11 lilddwesse Taily Fo11a1a anjs 70 28 60 40 100 47
12 hilfdwessa Tiily WINHAD CEEATE 100 28 60 30 90 48
13 lil#iswessa  lily Forra1a anjs 30 20 60 30 90 25
14 lilddwessa Tily For1a1a anifi 40 28 40 30 70 30
15 lildswesse  luly dnseal anis 80 30 120 60 180 40
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oY UVIINNAVADN (nu.) (7)) ) W) 1) (@an9)

1 19199950 wvesls BTGK anj 70 60 60 30 90 45

2 19190350 wvesls TGR anyji 70 50 90 60 150 60

3 19199950 vels faus anj3 140 45 120 90 210 62

4 19199950 wwesls  Tandils a3 140 50 150 90 240 80

5 19190350 Tails Tand1sa anjs 140 50 180 60 240 70

6 19199450 TayTay SRR a321f3 70 50 90 60 150 30

7 hilddwesse  iwedls  sieniiay anji 80 50 60 30 90 40

8 lildidwesso  wwesls  Tandalsg anj3 140 40 180 40 220 65

9 lldidwessa  idwesls Fa3in9 aszfs 24 45 30 15 45 30

10 lilddwessa  wedls  deviea anifs 84 45 105 30 135 45

11 lilfdvessa Taila aseTuad anj 140 160 90 250 50

12 lldidwessa Taila MHaN anjs 90 55 90 60 150 50

13 lilddrvessa Taile Muan anj 100 50 90 60 150 50

14 lilddrvesso Taila Fo11a1a anj3 90 50 90 50 140 60

15 hil#iwessa TaiTa o9 anji 70 60 150 60 210 65

16 lldidwessn Taila MHaN anjs 80 50 60 30 90 50

17 hildidwesse Tails Tand11s4 anif 140 40 180 60 240 70
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18 Tildiswesso Taila MHaN anjs 90 60 60 45 105 40

19 Tildiswesso Taila Waniay anjs 40 40 90 60 150 40

20 lilddwesso Tails Tand1Ts9 anj3 140 40 150 60 210 90

21 lilddrwesso Taila Fo11a1a a3 130 45 90 60 150 50

2 hilddwesso Tails wINmaN GERATE 80 50 90 45 135 50

23 lilddesss Taila MHag anyji 60 40 150 60 210 50

24 lilfdvesso Tails Tand1sq anj3 160 45 180 60 240 80

25 lilddwesso Tails Fo11a1a any3 100 45 90 45 135 55

26 lilddrvesso ailey Waiay a3 160 40 150 120 270 60

27 lilédrvessa TaiTay Weanntay anji 70 48 90 60 150 55
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) - wwedls  dumisiias danda 3 g . . R
VoY UVIINNAUADNN (nu.) (") ) ) 1) (@an9)

1 19190350 Wwedls AT WYl 180 40 240 90 330 73

2 110930 Wweels  niwdawysel  any 70 52 90 30 120 80

3 19199950 Tails ase Tuad a3 140 40 90 60 150 70

4 lildiswessn Taila aaus anj 80 40 120 60 180 40

5 lil#irvessn Tails GEIY w550l 160 45 120 60 180 70

6 lildidvesso TaiTay NUBINN anifi 140 50 120 60 180 90

7 Tilddrvessn Taila WUBINN anyji 120 50 180 90 270 90

8 lildidwesso Tails Tanwsgy a3 140 50 180 120 300 90

9 lildiswessn Taila WBo51f3 R 200 - 180 60 240 130

10 hil#iwessa Tails W15 W5 Y50l 200 - 210 90 300 100

11 lilfdrvessa Tails MHaN anj 30 - 60 40 100 15

12 lildwesse Tails aunsonl anyjs 80 50 120 90 210 40

13 lilddrvessa Taile Fo11a1a anjs 120 55 120 120 240 68

14 lilddrvesso Taile Fo11a1a anjs 60 50 90 60 150 35

15 lilddvessa TaiTa MNUBINN anji 140 42 180 60 240 70

16 lldidwessn Taila WUBIN aniji 140 52 90 40 130 425

17 hildidwesse Tails GEIVNY EETEL 200 35 180 60 240 80
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18 Tildiswesso Tai AN REETEL 140 40 90 60 150 80

19 lilddwessa Tai RICHeTE] NEEITRL 140 35 240 60 300 110

20 lilddrvessa Taile Tand1Tsq anj3 140 50 90 60 150 75

21 lilddrvesso Taila Fo11a1a anj3 84 50 60 30 90 50

2 hil#didrwesso Tails drau anifs 100 - 120 30 150 40

23 lilddrwesse Taila Waniay anyjs 80 50.1 90 30 120 28

24 lil#drvessa Taile Tanws ey anyj3 160 45 180 60 240 100
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