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DEVELOPMENT GUIDELINES FOR PHYSICAL ENVIRONMENT
INFRASTRUCTURE PLANNING IN THE AREA SURROUNDING
PRAPATHOM CHEDI, NAKHON PATHOM PROVINCE.

SARANCHAYA THAWORNSANT 4236530 ENRD/M

‘M.Sc( ENVIRONMENT PLANNING FOR COMMUNITY AND RURAL
DEVELOPMENT)

THESIS ADVISORS : SUCHART NAWAGAWONG, M.Sc. , SUTHINAN
NANTHAJIT, M.Sc. , PUAK HINJIRANAN, M.Sc.

ABSTRACT
The objectives of this study are to develop guidelines for physical
environment infrastructure planning in the area surrounding Prapathom Chedi,
Nakhonpathom Province, to solve problems of visual pollution caused by local
infrastructure, to develop a city plan which guards against visual pollution caused by
the city’s growth, and to maintain the physical environment in the future. This study
identifies the areas in which infrastructure should be improved: substituting overhead
electricity and telephone cables for underground cables; changing water supply and
drainage pipes to improve quality; improving pavements including street furnitures.
This study considered data on cost management, constraints in facility
development, municipal law and working times to compile variable coefficients in
order to construct an objective function model, and to analyze cost and time to obtain
the optimum results. Linear Programming analysis was performed with Lindo
Program. The lowest costs and least time for the necessary works are listed as follows:
1) Underground electricity and telephone system:136 days and 71,254,511
baht.
2) Water supply system: 118 days and 6,625,451 baht.
3) Drainage system: 163 days and 7,075,446 baht.
4) Pavement improvements: 132 days and 14,767,520 baht.
Some of the work on these projects can run concurrently. This means that the
total working time would be reduced to 292 days.
Costs in this study refer to guidelines issued in April 2001 and are subject to
change at any time. Throughout the operation of the project the municipality must
adjust costs accordingly.

KEY WORDS : INFRASTRUCTURE / LINEAR PROGRAMMING/
PRAPATHOM CHEDI / PHYSICAL ENVIRONMENT

163 P. ISBN 974-04-2891-6
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30,000X,, + [137,940 + 0(4) - O(t , ,)]
+[600,791 + 0(10) - O(t , )]
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Minimize Cost = 15,000X, +[419,300 + 15,680(45) — 15,680(t , ;)]
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1. wansinnevideyalaslililsunsuBaduvesmsiamsauszuiviihues e

Tnsfwnldau (@wazBeaaumslu 3.3.1)

MIN 30,000 X, - 25,000, ,— 31,250 t,,— 2,500 t,,— 2,000 t, ,,+ 1,573,881

SUBJECT TO (gt -1 ienfAnunfemneerumsifegluglhuumswiddge)
X+X -ty
X+ X, oty
Kyt X -ty
Kyt Xy -ty
Kt K otys

2)
3)
4
5)
6)
7
8)
9)
10)

14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)

31) t l,2+ t 2.3+t3,5+ t5,6+t6.7+t7.9+

K+ Xt
X+ X, -t
Kt Xg-tog
Xyt Xyt
11) X+ X, -ty
12) X+ X5 tog
13) X0+ X = ton

t1.2

tas

t 34

t 34

tas

tys

t 56

ten

tes

t 78

2,10

t 8,10

t 10,11

t l,2+ t 2‘3+ t3‘4+ t 5_6+ { 6,7+ t7.s+ t &9+t9_m+ o

A0V O IA IV A ] It v oA

v

v IV IV IV IV IV IV VIV v

\

4
10

8
6
5
0
2

90
86
8
24
20
0
3
2
2

0

0
0
0
0
0
0
0
0
0
0
0

1A

166
166
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END

GO

LP OPTIMUM FOUND AT STEP 17
OBJECTIVE FUNCTION VALUE

1) 2,637,381

VARIABLE VALUE REDUCED COST
X, .000000 30,000.000000
X, 4.000000 .000000
X, 14.000000 .000000
X, 20.000000 .000000
X, 20.000000 .000000
X, 22.000000 .000000
X, 112.000000 000000
X, 130.000000 .000000
X, 132.000000 .000000
X, 134.000000 .000000
X, 136.000000 .000000
t, 4.000000 .000000
t, 10.000000 .000000
t, 6.000000 .000000
ts 5.000000 .000000
ts .000000 30,000.000000
tg 2.000000 .000000
te; 90.000000 .000000
tg 18.000000 .000000
t 20.000000 .000000
tyo .000000 .000000
to0 2.000000 .000000
ton 2.000000 .000000
ROW SLACK OR SURPLUS DUAL PRICES
2) .000000 -30,000.000000
3) .000000 -30,000.000000

4) .000000 -30,000.000000
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ROW
5
6)
7
8)
9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)
21)
22)
23)
24)
25)
26)
27
28)
29)
30)
31)

NO. ITERATIONS = 17
RANGES IN WHICH THE BASIS IS UNCHANGED:

SLACK OR SURPLUS

1.000000
.000000
.000000
.000000
.000000
.000000

2.000000
.000000
.000000
.000000
.000000

2.000000
.000000
.000000
.000000
.000000
.000000

4.000000
.000000

4.000000
.000000
.000000

1.000000
.000000
.000000

32.000000
31.000000

MARUIN A/ 108

DUAL PRICES
.000000
-30,000.000000
-30,000.000000
-30,000.000000
.000000
-30,000.000000
.000000
-30,000.000000
-30,000.000000
-30,000.000000
-30,000.000000
.000000
-5,000.000000
.000000
.000000
-30,000.000000
1,250.000000
.000000
.000000
.000000
-27,500.000000
.000000
.000000
-28,000.000000
-30,000.000000
.000000
.000000
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OBJ COEFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X, .000000 INFINITY 30,000.000000
X, .000000 INFINITY 30,000.000000
X, .000000 INFINITY 30,000.000000
X, .000000 INFINITY 5,000.000000
X, .000000 INFINITY 5,000.000000
X, .000000 INFINITY 5,000.000000
X, .000000 1,250.000000 5,000.000000
X, .000000 .000000 .000000
X, .000000 1,250.000000 5,000.000000
X, .000000 1,250.000000 5,000.000000
X, 30,000.000000 1,250.000000 5,000.000000
t, .000000 INFINITY 30,000.000000
8 .000000 INFINITY 30,000.000000
t, ~25,000.000000 INFINITY 5,000.000000
ts .000000 .000000 INFINITY
ts .000000 INFINITY 30,000.000000
ts .000000 INFINITY 30,000.000000
7 -31,250,000000 1,250.000000 INFINITY
te .000000 .000000 INFINITY
to -2,500.000000 INFINITY 27,500.000000
tys .000000 .000000 INFINITY
fyi0 -2,000.000000 INFINITY 28,000.000000
tou .000000 INFINITY 30,000.000000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 .000000 INFINITY 4.000000
3 .0600000 INFINITY 14.000000
4 .600000 INFINITY 1.000000
5 .000000 1.000000 INFINITY
6 000000 INFINITY 1.000000
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ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
7 000000 INFINITY 22.000000
8 .000000 INFINITY 112.000000
9 .000000 2.000000 INFINITY
10 .000000 INFINITY 2.000000
11 000000 2.000000 INFINITY
12 .000000 INFINITY 134.000000
13 .000000 INFINITY 136.000000
14 4.000000 31.000000 4.000000
15 10.000000 31.000000 10.000000
16 8.000000 INFINITY 2.000000
17 6.000000 2.000000 1.000000
18 5.000000 1.000000 5.000000
19 0.000000 0.000000 0.000000
20 2.000000 31.000000 2.000000
21 90.000000 31.000000 4.000000
22 86.000000 4.000000 INFINITY
23 18.000000 2.000000 18.000000
24 24.000000 INFINITY 4.000000
25 20.000000 4.000000 2.000000
26 .000000 .000000 .000000
27 3.000000 INFINITY 1.000000
28 2.000000 1.000000 2.000000
29 2.000000 31.000000 2.000000
30 166.000000 INFINITY 32.000000
31 166.000000 INFINITY 31.000000

2maminsevdeyalacliTisunsuBuduvesouiamassunlazth (@auazideaaunts
332)

MIN  25000X, —25,800t,,-2,500t,,~ 17,217t ,— 565 t ;4 +2,005,690

SUBJECTTO (f®-1 Lﬁmﬂﬁﬂum%wmuaﬂnmﬂv’fagi‘lu;ﬂgmumsmﬁ19"51qﬂ)

2) X +X,-t, 2 0
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3) X+ X, -ty
4) X, +X, -t,,
5) X+ X -t
6) X+ X -tge
7) X+ X, -tg,
8) X, +X -t

9)t,
10 t,,
11) t,,
12) t,,
13) t,,
14) t
15) t s
16) t ¢
17) t,
18) t,,
19) t,q

20) t1,2+tu+t3,4+t4,s+t5,6+tﬁ,7+t7,s

END
GO

<

v IA B A IV

il

IA

d

v IV IV IV IV

v

15
13
10
6
60
15
12
7
3
20
15

o © o ©o© © ©

LP OPTIMUM FOUND AT STEP 12

OBJECTIVE FUNCTION VALUE

1) 4,338,611
VARIABLE

S ST R RN SR SN A

o

VALUE
.000000
15.000000
21.000000
81.000000
93.000000
100.000000
103.000000
118.000000
15.000000
6.000000
60.000000

: 4 o
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< 130

REDUCED COST
25,000.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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VARIABLE

45
56

6,7

b

ROW
2
3)
4)
5
6)
7
8)
9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

NO. ITERATIONS = 15

RANGES IN WHICH THE BASIS IS UNCHANGED:

VARIABLE

DECREASE
25,000.000000

VALUE REDUCED COST
12.000000 .000000
7.000000 .000000
3.000000 .000000
15.000000 .000000
SLACK OR SURPLUS DUAL PRICES
.000000 - 25,000.000000
.000000 -25,000.000000
.000000 -25,000.000000
.000000 -25,000.000000
.000000 -25,000.000000
.000000 -25,000.000000
.000000 -25,000.000000
.000000 §00.000000
2.000000 .000000
4.000000 .000000
000000 -22,500.000000
.000000 -22,500.000000
3.000000 .000000
.000000 -7,783.000000
.000000 -25,000.000000
.000000 -25,000.000000
5.000000 .000000
.000000 -24,435.000000
12.000000 000000
OBJ COEFICIENT RANGES
CURRENT ALLOWABLE
COEF INCREASE
.000000 INFINITY
.000000 £00.000000

25,000.000000

ALLOWABLE

ManuINa /112



w o a o o ¥ o g A
faudiainnds uninndouiiaa M. (MIMeusudanadeufiedaguaruuazauun) / 113

VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE

X, .000000 800.000000 22,500.000000
X, 000000 800.000000 22,500.000000
X, .000000 800.000000 7,783.000000
X, 000000 800.000000 7,783.000000
X, .000000 800.000000 7,783.000000
X, 25,000.000000 800.000000 7,783.000000
t, -25,800.000000 800.000000 INFINITY
4, -2,500.000000 INFINITY 22,500.000000
t, 000000 INFINITY 25,000.000000
s -17,217.000000 INFINITY 7,783.000000
g .000000 INFINITY 25,000.000000
ter .000000 INFINITY 25,000.000000
ts -565.000000 INFINITY 24,435.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE

RHS INCREASE DECREASE

2 .000000 INFINITY 15.000000
3 000000 INFINITY 21.000000
4 .000000 INFINITY 81.000000
5 000000 INFINITY 93.000000
6 000000 INFINITY 100.000000
7 .000000 INFINITY 103.000000
8 .000000 INFINITY 118.000000
9 15.000000 12.000000 2.000000
10 13.000000 2.000000 INFINITY
11 10.000000 INFINITY 4.000000
12 6.000000 4.000000 6.000000
13 60.000000 12.000000 60.000000
14 15.000000 INFINITY 3.000000
15 12.000000 3.000000 12.000000
16 7.000000 12.000000 7.000000
17 3.000000 12.000000 3.000000
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ROW

18
19
20

CURRENT
RHS
20.000000
15.000000
130.000000

ALLOWABLE
INCREASE
INFINITY
5.000000
INFINITY

MmanuIn a /114

ALLOWABLE
DECREASE
5.000000
15.000000
12.000000

3mamyinnzviteyaladlillsnsufudilunudamsssuuszinemi (g3100zREAT

M3l 3.3.3)

MIN 15,000X,— 15,680 t,,~3,200t,,— 8,750 t, - 1,500 t, = 720t ;, +2,429,656

4 4 & 1 g
SUBJECT TO (a1 iftenlfewnsesvansesums teglugluuumswiniidige)

END

2) XXty =
3) X, +X,-t,, =
4) X, +X,-t,, =
5) X+ X -t,s 2
6) X, FX -ty 2
7 X+ X ~tsg 2
8) X+ X, -tg; 2
9) X+ XKy-tyy 2
10)t,, < 45
1 t,, = 30
12) t,, < 20
13) t,, = 18
14) t,, < 70
15) t,, = 62
16) t,; < 20
mt, =2 15
18) t,, = 20
19) t;o = 0

20)t,, = 3

21) t,y < 20
2) t,y = 15

23) t ottt Tt Tl

24) tl'2+t2.3'|'t3'5+t5'6+tﬁ'.,"i't,_8

0

0
0
0
0
0
0
0

< 186
< 186
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GO

LP OPTIMUM FOUND AT STEP 14
OJECTIVE FUNCTION VALUE
1) 3,528,156

VARIABLE VALUE REDUCED COST
X, .000000 15,000.000000
X, 45.000000 .000000
X, 63.000000 .000000
X, 125.000000 .000000
X, 145.000000 000000
X, 145.000000 .000000
X, 148.000000 .000000
X, 163.000000 .000000
t, 45.000000 .000000
ts 18.000000 .000000
| 62.000000 000000
ts 20.000000 .000000
tog 20.000000 .000000
ty .000000 .000000
ter 3.000000 000000
t 15.000000 000000
ROW SLACK OR SURPLUS DUAL PRICES
2) .000000 ~15,000.000000
3) .000000 -15,000.000000
4) .000000 -15,000.000000
5) 62.000000 .000000
6) .000000 -15,000.000000
7) .000000 .000000
8) .000000 -15,000.000000
9) 000000 ~15,000.000000
10) .000000 680.000000
11) 15.000000 000000
12) 2.000000 000000

13) .000000 ~11,800.000000
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ROW SLACK OR SURPLUS DUAL PRICES

14) 8.000000 .000000

15) .000000 -6,250.000000

16) .000000 1,500.000000

17) 5.000000 .000000

18) .000000 -15,000.000000

19) .000000 .000000

20) .000000 -15,000.000000

21) 5.000000 .000000

22) .000000 -14,280.000000

23) 23.000000 .000000

24) 85.000000 .000000

NO. ITERATIONS = 14
RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE

X, .000000 INFINITY 15,000.000000
X, .000000 680.000000 15,000.000000
X, .000000 680.000000 11,800.000000
X, .000000 680.000000 6,250.000000
X, .000000 .000000 6,250.000000
X, .000000 680.000000 6,250.000000
X, .000000 680.000000 6,250.000000
X, 15,000.000000 680.000000 6,250.000000
t -15,680.000000 680.000000 INFINITY
ts -32,500.000000 INFINITY 11,800.000000
te -8,750.000000 INFINITY 6,250.000000
ts -1,500.000000 1,500.000000 INFINITY
tie .000000 INFINITY 15,000.000000
tsg .000000 INFINITY .000000
tes .000000 INFINITY 15,000.000000
Le ~720.000000 INFINITY 14,280.000000




LS o o o =3 o (=3 3 A as
UUNAING RS YN NNEATUKAD M. (ms'mnmu%?qnnaﬁaumawwmﬂquwuazwuw)/ 117

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 .000000 INFINITY 45.000000
3 .000000 INFINITY 63.000000
4 .000000 INFINITY 62.000000
5 .000000 62.000000 INFINITY
6 .000000 INFINITY 62.000000
7 .000000 62.000000 INFINITY
8 .000000 INFINITY 148.000000
9 .000000 INFINITY 163.000000
10 45.000000 23.000000 15.000000
11 30.000000 15.000000 INFINITY
12 20.000000 INFINITY 2.000000
13 18.000000 2.000000 18.000000
14 70.000000 INFINITY 8.000000
15 62.000000 8.000000 62.000000
16 20.000000 62.000000 5.000000
17 15.000000 5.000000 INFINITY
18 20.000000 23.000000 20.000000
19 .000000 .000000 .000000
20 3.000000 23.000000 3.000000
21 20.000000 INFINITY 5.000000
22 15.000000 5.000000 15.000000
23 186.000000 INFINITY 23.000000
24 186.000000 INFINITY 85.000000

smamsinnzideyalaelilisunsuBuduvesnudansmadunh  (guvaziBeadums
Tu3.3.4)
MIN  10,000X,~5,000t,,~3,080t,,~ 1,440t ,~950t,,~ 10,500, +2,278,294
SUBJECT TO ( g8t ~1 LﬁauJ‘é‘ﬂmﬂ%‘ﬂmmaaﬂunﬁiﬁ’aQ‘lugﬂsmuﬂﬁmﬁw"hqﬂ)
2) X, +X,-t,, = 0
3) X, +X -ty 2 0
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4) XX, -ty
5) X+ X -ty
6) X, + X -ty
7) X+ Xt

8) X+ X, -tg,
Nt, =<
10 t, =
1) t,; <
12) tyy =
13) t,, <
14) t,, =
15) t,5 <
16) t,, =
17) t,, <
18) t,, =
19) tyo =
20) ¢t =

21) bttt ttythtogtte,

v v v v

v

45
30
30
23
16
7
7
5
70
63
0
2

o o o o ©

IA

22)tl'2+t2'3+t3.4+t4‘6+t6_7 <

END
GO

LP OPTIMUM FOUND AT STEP 14

OJECTIVE FUNCTION VALUE

1) 2,625,724
VARIABLE
xl

e

-

by

VALUE
.000000
30.000000
53.000000
60.000000
130.000000
130.000000
132.000000
30.000000
23.000000
7.000000

164
164

REDUCED COST
10,000.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
000000
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VARIABLE VALUE REDUCED COST
s 7.000000 .000000
tos 70.000000 .000000
tse .000000 .000000
tss 2.000000 .000000

ROW SLACK OR SURPLUS DUAL PRICES
2) .000000 ~10,000.000000
3) .000000 ~10,000.000000
4) .000000 -10,000.000000
5) 70.000000 .000000
6) .000000 ~10;000.000000
7) .000000 .000000
8) .000000 ~10,000.000000
9) 15.000000 .000000

10) .000000 -5,000.000000
11) 7.000000 .000000
12) .000000 -6,920.000000
13) 9.000000 .000000
14) .000000 -8,560.000000
15) .000000 950.000000
16) 2.000000 .000000
17) .000000 500.000000
18) 7.000000 .000000
19) 000000 .000000
20) .000000 ~10,000.000000
21) 102.000000 .000000
22) 32.000000 .000000

NO. ITERATIONS = 14

RANGES IN WHICH THE BASIS IS UNCHANGED:
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OBJ COEFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X, .000000 INFINITY 10,000.000000
X, .000000 INFINITY 5,000.000000
X, .000000 INFINITY 5,000.000000
X, .000000 INFINITY 5,000.000000
X, .000000 .000000 5,000.000000
X, .000000 500.000000 5,000.000000
X, 10,000.000000 500.000000 5,000.000000
t, -5,000.000000 INFINITY 5,000.000000
t, -3,080.000000 INFINITY 6,920.000000
ts ~1,440.000000 INFINITY 8,560.000000
ts -950.000000 950.000000 INFINITY
g -10,500.000000 500.000000 INFINITY
g 000000 INFINITY 000000
ter .000000 INFINITY 10,000.000000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 .000000 INFINITY 30.000000
3 .000000 INFINITY 53.000000
4 .000000 INFINITY 60.000000
5 .000000 70.000000 INFINITY
6 .000000 INFINITY 70.000000
7 .000000 70.000000 INFINITY
8 000000 INFINITY 132.000000
9 45.000000 INFINITY 15.000000
10 30.000000 15.000000 30.000000
11 30.000000 INFINITY 7.000000
12 23.000000 7.000000 23.000000
13 16.000000 INFINITY. 9.000000
14 7.000000 9.000000 7.000000
15 7.000000 70.000000 2.000000
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ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
16 5.000000 2.000000 INFINITY
17 70.000000 32.000000 7.000000
18 63.000000 7.000000 INFINITY
19 .000000 .000000 .000000
20 2.000000 32.000000 2.000000
21 164.000000 INFINITY 102.000000

22 164.000000 INFINITY 32.000000
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swazBoamldsvesmsiansuasiiaggunsaiteadaiewamanininadey
mamenwamILIauUnTwse Sufimmile (ZONE A-1) Tideil
1. unaw I uazee Insfwi 1dau szeene 430 tins 10,826,663 LN
2. nulivilgeszuuviedseih (vie @ 300 uw.) sEENN 430 1WA 1,006,694 1N
3. amﬂ%’uﬂ;aszwviaszmmﬂ(ﬁa @ 600 N.) TTUZN1E 860 WAS 1,075,068 UM
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EXECUTIVE SUMMARY

Introduction.

Nakorn Pathom is one of five provinces surrounding Bangkok Metropolitan
Areas ( BMA). As outlined in the 5% National Economic and Social Development
Plan (1976-1980), the Royal Thai government has inacted policy to promote Nakorn
Pathom as the principal community for hiring employees and supporting
decentralized Bangkok population.

In The 8" National Economic and Social Development Plan (1997-2001),
Nakorn Pathom was assigned to be the Center of West Coast community include
Ratchaburi, Petchaburi, Kanchanaburi, Samutsongkram and Suphanburi. That place
can developed to be the regional center of industrial and travelling industry of the
country. Nakorn Pathom will be potential circumference for Government Center and
service included to be West Coast Gateway.

Besides trading and service. Nakom Pathom is the important province about
arts, religion and national history. Around Nakorn Pathom central municipal was
located by Prapathom Chedi, the oldest worthly place in Thailand, and many value
arts around there. Because of its biggest and highest chedi in Thailand,too. The inner
chedi, there’s relic of Buddha. The Department of Fine Arts registered Prapathom
Chedi to be the National herritage. Everyday many people both Thai and Foreigners
have visited and respected Pra Pathom Chedi . That’s made Prapathom Chedi
become the landmark of Nakorn Pathom province

However, developing Nakorn Pathom to be the central community for
economical center are related to infrastructure development. Such of services for
supporting the economic will make the environmental effects, especially, physical
environment. The growth of city will make many pollution such as air pollution, water
pollution and also visual pollution. Visual pollution has caused by people who didn’t
interested in quality of life which make the physical environment to be bad.

Nakorn Pathom municipal at the present is part of Tambon Prapathomchedi.
Surrounding Prapathom Chedi was by located the shopping center and

its’accommodation. Those problems made the visual pollution from crowded
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buildings, advertising billboards and created to problem of inner traffic. The vision of
the city was changed to be bad vision and no one is interested in space and the city
environment, public utility included electric cable lines, telephone and pipe as well
organized. The problem about car parking system was happended by traffic jam on
street and didn’t make Prapathom Chedi elegance.Eventhough surrounding
Prapathom Chedi there main street that can link to Petchkasem Road, the
uncompleted connection let the traffic problem.is very hard to solve. This reason
made Nakorn Pathom is centralized and decentralized for many cars.

Nowaday, the physical environment around Prapathom Chedi was disturbed
by infrastructure constructed that caused from unplan development of the city.

In order to solved the problems of visual pollution and scenical portrait, then
the management of infrastructure system around Prapathom Chedi should be
improved and planned by under and above ground, such as digging road and setting
cable etc.

As consider about economic suitable by using lowest operating cost at the
lowest time for receiving highest efficiency, the guideline of work operating should
be drawed.Those will make the vision around Prapathom Chedi be improved and
maintain the unique of Nakorn Pathom and make people impression and added
benefit of the potential for travelling, meanwhile, it is advantage for local people of
promoting the city as cultural area.

Research Objectives

1) To study the visual pollution caused by the infrastructure constructed
surrounding Prapathom Chedi.

2) To study the management of budget and time for infrastructure
construction as guideline of development of visual pollution reducing at the present

and expected future.
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Conceptual Framework.

The infrastructure management as improving the existing environment are
able to solve the problems of visual pollution that caused by the infrastructure
development, for example, clean and very good vision of the area surrounding
Prapathom Chedi.

The very good plan of the city development can help to reduce the problem of
physical environment. In organizing the infrastructure of the city, many problem are
occurred, for example, the limitation of the budgetting, time and manpower and
period of work operting.

The city of Nakorn Pathom ; specificationally, the area around Prapathom
Chedi, it is not only the business district center, but also the congugation of road and
transportation, including the bigger community. It is a difficult neither working nor
transportation.

The study of infrastructure system as plan in this study will show how to
result the work under constraints; infrastructure system, time limitation, budgetting
and so on. Such works need to operating the appropriate method to the area that

causing effect to least people.

Research Hypothesis.

This research studying need to improve the infrastructure and to develop the
physical environment surrounding Prapathom Chedi by using Linear Programming
considering cost and working time, municipal its can reduce cost and time of

working of management not less 15 % of non Linear Programming computation.

Area Study.

The study area is locating the infrastructure management at the left side and
right side of the road around Prapathom Chedi. The area are consisted of, Nha Pra
Road by distance 440 metres, Khwa Pra Road by distance 400 metres, Lang Pra Road
by distance 500 metres and Sai Pra Road by distance 540 metres. The study area is
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also coverage the spatial distrution 100 metres of 4 sides far from the settled wall of
Prapathom Chedi.

The important part of study are consisted of constructed and reconstructed,
improvement and implementation plan under the constraints of minimized cost and
minimized time of various Infrastructures management ; underground electricity ,
telephone network, water supply system, drainage of sewerage system, pavement and
also advertising billboard. which This kind of work are operate by local municipality.
The costs of the report are referenced to ant other organization dating on April 2001.

The Expected Benefit.

1) Knowing the visual pollution surrounding Prapathom Chedi .

2) Knowing the guidelines to improve and protect the area from the visual
pollution causing from the infrastructure.

3) Being guidelines for the relavant organization to consider before improving or

developing the area surrounding Prapathom Chedi .
Methodology.

This study consider about infrastructure plaiming that maked the visual
pollution surrounding Prapathom Chedi and should be manage for improving
physical environment. The researcher used data of cost, constraints in facility
development and working time to compile variable coefficient for construct an
objective function model,then analye cost and time such a way that some objective
optimized. Divide infrastructure into 4 jobs, that are

1) To change Telephone and Electricity System from cable on air to Under
ground system by Horizontal Directional Drilling with HDPE pipe.

2) Change Water supply pipe to improve quality.

3) Change Drainage pipe to improve quality.

4) Improve pavement including street furnitures.

When get an objective function model and restriction ready, then will be solve

by Linear Programming analysis with Lindo Program.
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Result and Discussion.

Minimized cost of infrastructure management result those are underground
electricity and telephone system, water supply system, drainage pipe system and

pavement improvements shown on the table.

Cost of Cost of
JOBS labour and fuel materials TOTAL
(baht) (baht) (baht)

1. Underground 2,637,381 68,617,170 | 71,254,551
electricity and telephone
system
2. Water supply system 4,338,611 2,286,840 6,625,451
3. Drainage system 3,528,156 3,547,290 7,075,446
4. Pavement 2,625,724 12,141,796 14,767,520
improvements

total 13,129,872 86,593,096 | 99,722,968

The minimized time of infrastructure construction are ;

1) Underground electricity and telephone system constructs is 159 days but
some step of network can be start together. So, total of timework will be reduce to
136 days.

- Water supply system constructs is 118 days.

- Drainage system spend constructs is 183 days but some step of network
can be start together. So, total of timework will be reduce to 163 days.

- Pavement improvement constructs is 139 days but some step of network

can be start together. So, total of timework will be reduce to 132 days.

Conclusion.

In infrastructure construction has minimized cost (labour,fuel, materials) and
minimized time , as follows :

- Underground electricity and telephone system constructs 136 days which
costing 71,254,551 baht.
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- Water supply system constructs in 118 days which costing 6,625,451
baht.
- Drainage system constructs in 163 days which costing 7,075,446 baht.

- Pavement improvement constructs in 132 days which costing 14,767,520
baht.

All of cost in infrastructure comstruction surrounding Prapathom Chedi is
99,722,968 baht

This cost allocates into 4 roads as following:
- NhaPra Road costing 26,123,390 baht.
- Khwa Pra Road costing 20,849,454 baht.
- Lang Pra Road costing 26,583,602 baht.
- Sai Pra Road has cost 26,166,522 baht.
This is included by 4 activities but some work on this project can run

Concurrently. So,the total working time would be reduce to 292 days.

Suggestion.

1) This study cannot find exact cost of infrastructure facility from company
or government organization, then this data is estimate with some erroneous.

2) Then should be compare cost and time of infrastructure management
alternative for municipal dicision guidelines

3) Cost in this study refer to guidelines issued in April 2001 and are subject
to change at any time. Throughout the operation of the project the municipality must

adjust coasts accordingly.
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