PROPOSED ROUTE NO. iM- 30

Changwat © Buri Ram/ Nakhon Ratchasimo
A.Huai Thalaeng - B.Kasang (J R 218)

Length - 51 O KM,



SUMMARY
PROPOSED ROUTE IM-3p
Item Descriptaion
Changwat Buri Ram/Nakhon Ratchasima
Oraigin A. Hual Thalaeng
Destination B. Kasang (J.R.218)
Length
Total 5.0 km
Improvement Section 44.5 km
DOH Road R.21862 42.0 km
ARD Road ¢] km
Others 2.5 km
New Alignment Section 6.5 km

Surface Type and Condition

Terralin
Influence Area

Area

Population {1982)

Principal Crops
Traffic (ADT}
Existing
1993
2001
Proposed Standard
Construction Cost
Financial
Econecmic
IRR
B/C

Recommendation

Soil Aggregate and Earth, Good . Poor

Flat

269  km?
40,200
Paddy

184
1,052
1,427

F4 (DBST)

96,372 . 103 B
87,320 . 103 ¢
14.6 %
1.24

For further consideration

LOCATION OF PROPOSED ROUTE

————————  National Highway
————— Provincial Road

........ - FProposed Route

2226

KRASANG

?:%3

212




1. GENERAL 2.2 Zoning and Road Links

. The related area of proposed route was divided into five traffic zones
1.1 Characteristics of the Route

. and three Amphoe of Huai Thalang, Lam Plai Mat and Mwang Buri Ram were
The proposed route extends in two Changwat of Nakhon Ratchasima and

chosen as the major destinations of transport demand originated in the
Buri Ram.

area. The proposed route together with surrounding roads concerned were
The route, starting at Amphoe Huai Thalaeng, runs eastward passing through

divided into five road links, four links in the proposed roads and one
Ban Noeng Maeng Thum, Amphoe Lam Plai Mat and Ban Nong Talac and ends at

links in the surrounding roads.
Ban Ka Sang. Its total length is 51.0 Km. (Figure 30.5.2)

Zoning map and characteristics of zone and links are shown in Figure 30.2.1,
The terrain is almost flat. In the influence area, there exists several

Table 30.2.1 and 30,2.2.
villages with total population of 40,200. There are three medical centers,

and one secondary school along the proposed route. 2.3 Transport Movement
There are 3 medical centers, and one secondary school along the proposed 1) Passenger
route. The transport demand in terms of trips per day by origin/destination pair
The completion of the proposed route is expected to directly comnect Chang- in base year was estimated besing on the formula described in 7.3.3-1) of
wat Nakhon Ratchasima to Changwat Buri Rum, thus forming the complete the Main Report, as shown below:
paved road from the former to Changwat Ubon Ratchathani. Zone 1 5 3 4 5 11
1 0 439 545 26l 289 263
1.2 Condition of Existing Road 2 0 0 418 1908 143 396
Condition of existing roads to be utilized for the proposed route jig sum- 3 D 0 0 587 615 845
4 0 0 0 0 376 1215
marized in Table 30.1.1.
5 0 0 0 0 0 0
The details are shown as the results of inventory survey in Table 30.1.2. i1 0 0 0 0 0 0

Grand Total = 6585

2. TRAFFIC . .

The transport demand which can be obtained by assigning transport demand
2.1 HMethod mentioned above to road links, are estiawmted as shown in the following
Assigment Method was employed for traffic forecasting as considerable divert- table:

ed and induced traffic are expected after improvement of the proposed road

due to time savings of transportation.



PASSENGER MOVEMENT (1982)

—— v — —

2.4 Puture Growth of Transport Movement

FROPOSED TRIFS The growth rate of passenger and freight movements for the periods of 1981-
ROARD PER )
LINK DAy 1987, 1987-1993 and 1993-2001 were predicted by the formula described in
1 397 7.3.3-2) of the Main Report. The basis for the prediction is shown
2 1240
3 2022 in the following tables:
4 2775

GROWTH RATE OF PASSENGER MOVEMENT

2) Freight
The freight movement in terms of tonnage per day on proposed roate was GROWTH RATE (% P.A.)
estimated in accordance with the procedure described in 7.3.3-1) of the ITEM 1981 1987 1993
Main Report. The basis and results of the estimation of freight movement 1937 1992 2001
are shown in the following tables: PER CAPITA INCOME 4,2 4.5 4.7
TRANS., PRICE INCREASE 4.5 4.3 4.9
POPULATION 1.9 1.4 1.4
PASSENGER MOVEMENT 5.9 £.0 6.0
Ratios of Total/Non-Agricultural Freight Movement - - - -
Year 1987 1993 2001
Ratio 1.39 1.26 1.15

FREIGHT MOVEMENT (1932)

F‘RggggED _ TONAGE PER DAY . ITEM 1981 19897 1993
__!il.\'.*fu_ IEEN—ASRI - AGRI. I'fiﬁl; 1987 1993 2001
é &_f 3? ‘gg NON-AGRI. 7.6 7.7 7.8
2 AG - -
3 104 59 163 __EEEEHIE __S.E_ __.?_E_ __Ef_
_“__f____________i ?_Jz _____ fa;____fﬁ FREIGHT 6.0 6.5 7.1

30 - 2



2.5 Induced and Developed Traffic

Trne following ratios are used for the estimation of induced and developed

traffic deseribed in 7.3.3-3) of the Main Report:

YEAR

ITEM -
1937 1293 2001
INDHICED ¥3.3 95,5 97.4
DEVEL.OFED 0.0 0.3 e

2.6 Future Traffic

1} Traffic Composition

Tne movement of passenger and freight transport were transformed into traffic

vciume by vehicle type applying future traffic composition as shown in the

fcllowing table:
TRAFFIC COMPOSITION

— o s e ey

(UNIT = %)

LINK PASSENGER

FREIGHT
YEAR m— - -
NO. P/C P/P L/B M/B H/B P/T 4/T /7 1O/7T
1-4 1982 3.1 S53.1 0.0 43.8 0.0 12,5 18.8 35%.3 7.4
1987 5.0 50.2 4.2 37.4 2.2 13.7 13.1 52.9 15.3
1993 ?.4 446.8 ¢.2 29.7 4.9 15.1 17.2 45.2 22.5
2001 14.0 42.2 13.8 19.3 8.5 17.0 16.0 33.0 32.0

2) Forecasted ADT

The average of the forecasted traffic on proposed road links is shown in
the following table and details by road link by traffic type are shown in

Tabie 30.2.3.
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AVERAGE FUTURE TRAFFIC ON PROFOSED ROUTE

TYPE OF VEHICLE

YEAR —=———m———m e e ALT M/C  TOTAL
p/c  L/B M/B H/B P/EXT 4/T  &/T  10/T

19387 21 14 130 3 189 20 53 17 456 287

1995 44 45 145 24 249 24 63 %1 &26 426

2001 107 121 149 LS 557 33 72 65 970 453

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Almost all cultivated land in the influence area is covered by paddy fields.

Kenaf and cassava are the major upland crops, followed by sugar cane, ground

nut and beans.

Unused cultivable land for both paddy and upland fields remains mainly in

Amphoe Lam Plai Mat area.

Land use and capability conditions in the area of influence are shown in

Table 30.3.1 and Fiqure 30.3.1.

Typical cropping calendars in the Nakhon Ratchashima and Buri Ram areas

are shown in Figure 30.3.2.

3.2 Development Projection

Future agricultural development in the area of influence was projected for
both cases of without project and with project. The projected planted area,

unit yields by crop, and the consequent production volumes are shown in

Table 30.3.2.



Farmgate prices and production costs of the selected crops are estimated
as follows, referring to the Changwat data and field survey information as
shown in Table 30.3.3.

Based on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 30.3.4. The difference between
NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject road.

4. VOC SAVINGS

In accordance with concept and basic data given in Chapter 7 of Vol. 1 Main
Report, VOCs on each road link converned were calculated in both cases of
with project and without project.

Elements of road condition, which affect the calculation of additional costs

of vOC of each 1link, are shown below.

Road Condition

Link Without Project With Project

/1 Nos.of Nos.of /1l Nos.of
No. Terrain Length Road Wooden Narrow Length Road Class Wooden
(Xm) Class Bridge C.Bridge (Km) Narrow Bridge

1 Flat 19.8 4 0 0 18.0 o
2 Flat 3.5 2B 0 0 7.0 1 (F4) o
3 Flat 15.0 2B 0 1] 15.0 o
4 Flat 11.0 2B 3 o] 11.0 0
/1 Road 1 : Paved Road

Road 22 : Laterite Road with good surface condition and alignment
Road 2B : Laterite Road with godd surface condition but poor alignment
Road 3 : Laterite Road with poor surface conditon and alignment

Road 4 : Earth Road

30

VOC savings, obtained from the difference of total link VOCS 1n the cases of

with project and those of without project case, were calculated as follows.

Vehicle Operating Cost Saving

(Unit:1,000 Baht)

Road Class 1587 1993 2001

1 (F4) 10,877 17,416 32,098

5. ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the folleowing design criteria,

Design Standard F4 (feasible)

Geometric Design :  AASHTO (Rural Highways)

Typical Cross Section as shown in Figure 30.5.1

Minimum Height of Embankment

Ordinary Section 1.0m

"

Approach of Bridge in Flat Area : 2.0m

Flood Section 0.7m (above flood level)

Pavement Structure

In case of F4 Standard

DBST : 2.5cm
Crushed Stone Base CBR>80% : 15.0cm
Soil Aggregate Subbase CBR>20% : 15.0cm

Selected Material CBR> 6% :  20.0cm



pipe Culvert 6. ECONOMIC EVALUATION

i e H T i i i
standard Siz g 100ch Yearly distribution of the economic costs and benefits, and the calculated
standard Interval economic indicators for evaluation are given in Table 30.6.1
Paddy Area : 200 m a3
v 0 The result indicated that the proposed project seems to be feasible in
Others : 500 m case of F4 Standard.

Box Culvert
7. SOCIAL IMPACTS

Standard Size : 2.4m x 2.4m

betailed data and ifi 4 s
Location . as required results of quantification of indicators of social impacts

are tabulated in Table 30.7.1.

Bridge

standard Type (width 7.0m}

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List in Figure
30.5.2

alignment of the route is shown in Figure 30.5.2.

5.2 Work Quantity and Construction Cost

Work guantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 30.5.1.

Total fipancial and economic construction costs by applied road class F4
are as given below:

F4 standard (DBST) L= 51.0 km

Financial Cost 96.372 - 103 B

Economic Cost 87.320 - 103 E

30 - 5
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Table 30.1.1

SUMMARY OF ROAD INVENTORY

Item

Origin
Destination
Length
Total
Improvement Section
DOH Road
ARD Road
Others
New Alignment Section
Terrain
Alignment (Hori./Vert.)
Formation Width
Embankment Section
Length
Height
Cut Section
Length
Depth

Surface Type and Condition

SBST or DBST
So0il Aggregate
Earth
Pipe Culvert
Box Culwvert
Bridge

Permanent Bridge

Narrow Concrete Bridge
Wooden Bridge

Overflow Section

Description

A. Huai Thalaeng
B. Kasang (J.R. 218)

51.0
44.5
R. 2162 42.0
0
2.5
6.5
Flat
Fair, Poor/Fair
3.0m- 8.0 m, 6.6
51.0
Om- 1.2 m
0
m - m
0
Good - Poor 11.5
Poor 39.5
27 each
0 each 0
3 each 45.0
0 each 0
3 each 50.3
1 place 4.0

§ §58§5%5¢9

m (Weighted average)

km

5 5§

(4m)

=

¥m




Table 30.1.2 ROAD INVENTORY (1)

PROPOSED ROUTE NO. IM-30 ROUTE NO. 2162 A. HUAI THALAENG v B. KASANG (J.R. 218) L. = 51.0 K
—— T kn,
Rural BURT RAM/NAKHON RATCHASIMA
2166
~ T T -1 T 1 L T T Li— | T 1 1 I 14 T T ] T T 1 i 1 T 3 ! T ) —rﬁ-j
STATION  (Km) e ~ . 0 @ 3 S 3 5 3 & X 3 & ] g
&}
— Pttt %é + ——p— : —t i —t—t—t
VILLAGE %5 2 g g ; § g %
0]
- Name goo:a o0 n s © ho o Be o H © & 208
3398 40% 298 B 52 S8se  E9] &% EQn
- Household (H) E-cﬁ T = = = S o g a
) Lo WH aw on "o AR R . S
- Population (P} M omaamo M s Q. o1 N i mome M < oy
L]
— S : —t—t : ; —t—— ' —t—t i -ttt
RRAI Flat Flat Flat
—— i z —— 4 -t ottt
Width (m) 5.00] 5.5 6.00 5.50 5.00 3.00 5.00 8.00 7.00
[
CROSS Embankment T = ;_ i } { : =_ _ll _{_ l i i J‘ % { t : %
: 0.00 0,30 . . |
SECTION Height  (m) . ‘ 0‘00 0.20 0.00 0.50 | 1.00 [0.40 1.00L 0.30
Cutting ; ¢ 1 t — — } } i 1 | 1 —1 } } 1 ! { ! }
bepth {m)
1 o
" A : A +—tttttt—t—t—
PRVEMENT Type/ens = 1 I Eal_r ik 1 ) Earth Laterite
] ]
Condition N % A —t—tt
Falr 1 Poox Poor Good
1 ] |
OODING Overflow ‘=4.0 —+ } E =t —ttr
FL Length(Km/Height{m) H=0.4
i Ed L 1 L L 1
Logt 1 T T I [ i } |L E i ﬁt t _% IL ﬁl % ﬁl 'F %7 —+ t ‘l; %
Paddy Paddy Paddy
LAND X 1 1 1 1 T t 1 ) I 1 1 L i f
USE . oo b e ‘ ' L At
Right Paddy Paddy Paddy
1 | _! i H 1 1 1 1 [
PIPE Total Number o N ' oo ! ' t — —it | ; + ———t——t } ; E ] i
CULVERT R B 19 Pipes
" % Pttt ]
Station (Km) o
m
} 3 1 ) 1 I ! 1 t I 1 t 1 I o
T I L] ] T ] ] H i 1] 1 1 1] } E ; }_ = ! i % = { _= =_
BOX
CULVERT
&
BRIDGE .
Dimension o
™
bl
. %
oo
n;: &
O,
II_ - ! T; ! _1r ! IL .L [N L 1 1 1 ! )] 1 1 l L - 1 1 1
RIGHT OF WAY (x) '__ i L T i 1 T T Lo T ) i T T 1 T }
1 H I 1 |
N S A ‘ Attt T SO S T SO W DU S TS
orizonta Poo i
ALIGNMENT } ! - ? : I Foor Falx
— - t ] } _lr i :L : ; | | | - 1 | 1 I ! | I 1 j -
. t T 1 T 1 ! | l !
Vertical Fai . i T 7 1 T i i { i ! 1
) ! K ! r | | | Fair Fair
et +— A ————— ] Pttt
ROUTE NO., AGENCIES DOH 2162 I — t —i t
Rural DOH 2166 DOH 2162
—+ ! — ; % : } |- 1'; -4 1 | L 1 1 ! [ | | i 1 i
13 1 T ] 1 T T i T T T ] i’ J. 1{




ROAD INVENTORY (2)

PROPOSED ROUTE No. IM-30 ROUTE NO. 2162 A. HUAI THALAENGY B. KASANG (J.R. 218} (Cont‘'d)
Rural BURI RAM/NAKHON RATCHASIMA
2166
r—-f T T T T T T T T T T T J ¥ ] [ T T T 3 T [ T T T T 1 T I T T T
STATION  (Km) =4 o = 3 =S s < 3 -4 2 2 A & a a 3
' ' L 1 ! et 1 1 L 1 L :4% ! ! ! ! { 1 1 | 1 1 1 1 1 1 | ] ! l
o T T T 1 ¥ Tt T I T ¥ T ' ] 1 1 i i ' I T ] T T | 1 T I T 1 4
« & B g
YILLAGE > 2 & E . & g o
H < ZOoO0
- Name d oo ST CE H 0w 2.0 O 0 < 10
2258 BY  gE80 eas  Ean 228 25
- Household (H) @ 2 IS Y 0 o o
- population (P) mome @ Mo @ me i @ A m i Ay
| [ ! 1 ! ! 1 ! ! ! ' 1 1 1 ' L I 1 ! 1 | | 1 ] 1 l ! ! l
" i 1 L T T i ¥ i ] 1 1 I 1 i | 1 ] 1 I ] ) T i 1 1 1 I i
TERRAIN Flat
1 1 I ! ! 1 : L ! I L 1 ! L L ! ! ! 1 ] 1 | I 1 L 1
e To t10m 1 i T 1 1 1] i [ ] i i T g ‘ 1] | 1 ] I I ] 1 3 ) i
Width (m) 7.00 6.50 7.00 6.00 8.00
L m | | ! 1 . ! , L ! 1 ' ] ! i | \ 1 | | I ! i
CROS3 Embankment I ' ' : ’ ' ' ' } ' ! ! I ! | ’ ! ! ' I ' f
2CTION Height (m} 0.30 0.50 |[0.80 0.30 .50 0.60 0.80 |[0.50(1.20
SECTICH ] ] ! ! ' { 1 ] ! L 1 : i | i I 1 | 1 ! ] ! |
Cuttlng T T ] ] ] [} 4 ] ] ] ) T L] 1 T ¥ ) ] 11 ] 1 ¥ T
Depth {m)
1 1 1 1 L $ ! 1 1 | ! 4 1 ! 1 | 1 i 1 ! ! 1 I I 1] ' | 1 l 1
L 1 i T I T 1 T T 1 T T ¥ v ] T 1 T 3 T 1 1 T | ) ] T I 1 i I
Type/Length laterite
PAVEMENT ! t } + } } } t ! t ] f } } I ? } } | } } ; ! 4 : } t ! f }
Condition Good
| | ’ { 1 1 ! ' 1 i 1 ! ] ' ! 1 1 ! ] | | ! 1 1 1 i ] ! ! 1
Overflow ' ' ! ' ' ' ’ i ! ' 1 ' T i ! v t i ! T T 1 t T ; ] 1 ] T t
FLOODING Length(Km /Height{m)
] ! ! L 1 1 ' i 1 ' L ! i ! i ! ! 1 ! ! | 1 I 1 1 ! ! ! I )
] 1 1] 1] 1 i [ i . + T i ' ] ] 1 ] [] [3 ] T i t j 1 ] 1 ] i ]
Left Paddy '
LAND —ttt—t—t+—tt —
=
USE Right Paddy
o —_— |
CULVERT Total Number 8 Pipes
- I ! 1 1 1 ! ! ! ) 1 ] 1 f 1 ! ! t 1 ! 1 L 1 ] L L 1 ' 1 ' !
T 3 ) ¥ ] i i ¥ T 3 ] ] ) 1 i ¥ ¥ [ ¥ I 4 1 ] i 4 ] 4 i 1 ]
Station {Km) v woa
g $ %
PR T S— R e e S SN — —t { l ey T
BOX
CULVERT
&
BRIDGE . o Q o
Dimension e S ©
[w] wn w0
N -
o B A
HO HO HO
i 2 e
=« Z T
— ; ! } } : i ; } ; } } ! } ] } l ; ] r ' f } } ] } E : ] !
RIGHT OF WAY (m)
——— e R B S e SUNEE WS NS S— L s e e T —t
Horizontal Fair
ALIGEENT —tt —
Vertical Fair
z — i : — ! 1 t ; et E : ] : : : ] i } % ! i ! % : ! 2
BOUTE NO., AGENCIES DOH 2162
— : e — ! : : | { — : ] ; — : : ; ! : E : : e E ;
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Figure 30.2.1 ZONING AND ROAD NETWORK PROPOSED ROUTE NO.

IM-30

A. Lam Plai Mat

C. Buri Ram

B Su Liam Nm ’

'“'c

~ AMHuai Thalaeng

LEGEND

()  Traffic Zone
@ Dummy Node
35 Road Link Code

Proposed Rood Link
Table 30.2.1 ZONE CHARACTERISTICS nins P

L Other Road

Administrative Division Population
Zone Changwat Amphoe Tégﬂé)gn Tambon % Zone Attraction
_1_ Nakhon Ratchasima Huai Thalang _ 1 _ 8,860 100 8.7 __48.7
2 Buri Ram Lam Plai Mat 6 4,750 100 4.8
14 5,624 60 3.4
_ . ~ ;‘;;;;— ) --:_ - —;_; _ Table 30.2.2 LINK CHARACTERISTICS
3 Buri Ram Lam Plai Mat 1 8,541 100 8.5
“_;_” _;;ié? _;g E_’; Link Node Pair _I-.ength (—;rade i
__Total __ 13.7 __43.9 No Start Node End Node W W W w
4 ___Burdi Ram fam Plai Mat _ 3~ 11,527 100 11.5 =
5 Buri Ram Muang 4 14,623 100 14.6 1 1. A. Huai Thalaeng 2, B. Nong Pha-Ong 18.0 18.0 11 4 R.2162
_ 14 8,125 30 2.4 2 2. B. Nong Pha-Ong 3. A. Lam Plai Mat 7.0 7.0 8 4 R.2166
e e e _Total . 1.0 - 3 3. A. Lam Plai Mat 4., B. 8i Liam Noi 15.0 15.0 8 4 R.2162
11 Buri Ram Muang 1 25,713 100 25.7 4 4. B. Si Liam Noi 5. B. Ka Sang 11.0 11.0 8 4 R.2162
-2 18,713 19 .7 11 5. B. Ka Sang 11. €. Buri Ram 5.0 5.0 1 1 R.218
Total 27.4 206.6
30 - 10




Table 30.2.3

ot e i e ot ey oy o B

TRAFFIC VOLUME ON ROUTE ITM - 30

e i S Y e e by o . . o e i . iy e Ay ot e sy e — e [y =

YEAR 1927 1wz 2001
LTNK i 2 IC 4 AVR. 1 Z g 4 AVR 1 2 = 4 AVR
NI b 9 14 20 11 & 1% =2 47z 24 15 45 74 102 55
F/C I 10 9 i1 10 10 22 20 25 21 2z 1 44 =7 50 e
o o 8] 0 0 0 0 O 0 0 O 0 O O 0 s}
TATAL 13 15 25 2% z21 pet= 1 S & 44 i oE 1z 192 107
N-+0 2 & 10 i4 7 & 1% o1 47z 23 1A =i 230 114 L
/B I 7 & 2 7 7 21 1o 24 21 22 =i S22 &S T 5%
oV 0 0 O y] O 0 0 O 0 0 G O 0 1 0
TOTAL 2 12 iz 20 14 27 et S5 L3 45 74 104 1432 171 121
N+[ iz oo 20 123 &HT 20 1 100 13 74 20 L2 102 141 74
M/B I a2 Sh 70 &0 L3 &2 L2 77 &7 70 71 &4 20 H7 7Z
oy 3] Q 0 0 O 0 O 1 1 ] 0 0 i 1 ¥
TOTAL 23¢ 111 159 183 1=0 2% 1z4 177 205 145 21 128 183 21t 149
N+D 1 3 > 7 4 o] 10 17 23 1z > 238 45 &2 33
H/B I 4 3 4 4 4 i1 10 iz 11 12 31 2a 3] 0 2
Dy Q0 0 0O 0O 0 0 0O (8] 0 8] 0 8] 0 ] 0
TOTAL g 7 10 11 8 i5 z1 2% 34 24 40 S6 20 72 LD
N+D 25 79 131 151 27 32 104 17y 237 127 44 142 24T 339 o2
P/PYLT 1 859 =1 102 oo oz 117 107 134 117 121 168 1595 194 170 174
pv ¢ 0 0 0 0O o] 1 1 i 1 1 1 i 2 i
TOTAL 114 1&1 233 270 189 150 212 206 3535 249 21T 204 440 S10 357
N-+D z 3 14 21 10 2 o 14 25 12 3 11 21 =2 14
4/7T I 7 ] i1 10 9 10 10 14 13 12 14 15 20 19 17
ov ¢ 0 0 0 0 0 QO 0 0 0 0 4] 0 O 8]
TOTAL @ 16 25 32 20 12 19 =1 33 24 16 26 42 =1 243
N+ S 22 41 62 30 S 23 43 65 22 & 25 47 70 24
&/T I z22 23 33 =0 27 25 27 =22 =5 a1 20 =7 45 41 37
o a] 8] 0 G O 0 4] 0 0 o ] Q 0 8] 0
TOTAL 27 44 74 23 ] 21 SO 21 100 L3 36 57 o2 112 7z
N-+D 1 6 iz 13 ) 3 11 21 32 14 b 23 43 &H4 31
10/T 1 £ 7 > 2 = 13 iz 19 17 1S 27 2% 41 =g 24
DV o 0 0O 9] 0 0 0O Q 0 0O 0 0 Q 0 Q
TOTAL 3 13 22 27 17 15 295 40 S0 31 33 52 24 107 65
N+-D 57 189 32138 447 236 78 2546 431 404 320 120 394 660 224 490
ADT 1 207 193 2453 219 220 288 270 343 303 3205 451 422 S265 474 477
oy 0 0 (8] 0 0 1 2 2 3 2 = = 4 4 =
TOTAL 264 223 S565 665 456 267 578 774 P10 A26 S72 219 1200 1402 970
N+D 107 2446 33323 32392 254 135 295 3346 440 2797 182 34% 451 478 351
M/ I 194 120 PP A2 1283 223 125 &5 40 129 249 103 iA g 107
oy O ] O O Q 1 0 0 0 W] O O 0 0 0
TOTAL 301 66 432 454 RE2 358 420 471 430 426 4321 472 4467 472 455
N+ 144 434 650 229 490 212 552 217 1044 414 302 74642 11i1 1401 =40
TOTAL 1 401 215 347 231 Z47 511 395 422 32342 434 L9 525 S53 474 524
oV 0 0O 0O 0 ¢ 2 2 2 b z 2 = 4 4 3
TOTAL 363 749 997 1120 =37 725 243 1247 13290 1052 1004 17291 1647 1379 1427
NOTE
N : NORMAL TRAFFIC 0= DIVERTED TRAFFIC
oV i LDEVELOPED TRAFFIC I @ INBUCED TRAFFILC

30 - 11
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pigure 30.3.2 CROPPING CALENDAR (1) CROPPING CALENDAR (2)

300 CHANGWAT NAKHON RATCHASIMA 1400 CHANGWAT BURI RAM
—
NAVE OF CROP A
JAN | FEB|MAR] APR | MAY |JUN.| JUL.JAUG { SEP |OCT | NOV|DEC. NAME OF CROP JAN |FEB | MAR [APR.{ MAY [JUN | JUL |AUG |SEP [OCT | NOV DEC
P
wicE, 151 CROP | TRANSPLAN & g © S RIC st
BROADCAST a & Y = 1 CRoP ? ¥ ¢
GROUND NUT L
GROUND NUT e st
K ENAF N & ¢
c/ \-r N
KENAF @ N »
7 LA CASSAVA (} ’:}
CASSAVA W
o &
MAIZE b—& Nt —X
MAIZE b4 L
D—— Kt X SORGHUM oo el
SORGHUM ~ o v
SUGAR CANE a s
MUNG BEAN ) o
COTTON o ) v t
FIRST CROP SECOND CROP

Note

¢
[}
K

[y .\ (V3
| o X

$0wIng growing season harvesting
seoson season

L7
Fal
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TARLE Z0.3.1 CLLTIVATED % CULTIVABLE LAND

(1%72)

[ UNIT & 1000 RAT (FM™2) ]
AMPHLE AMFHOE CULTIVATED LANE LINUSED CULTIVAELE LAND
COOE NAME PALDY LIFLAND TQTAL FADDY LIFLAND TOTAL
125,625 (217.0) S5.000 (0 .0) 140,425 (225.0) 10,125 ( 14,2y 12,8132 ( 20.3)  Z22.932% ( 36.7)
1210 HUAT THALAENG 30.000 ( 42.0) - 30,000 ( 45.0) D.123 0.2 1.943 {0 2.5 1.630 C 2.7)
1401 M. BURI RAM F2.000 ( S2.0) - 2,500 ( 32.0) - - -
1406 LAM PLAT MAT 730125 (117.0) S.000 (0 E0) 730125 (1E5.0) 10,000 ( 14,0) 11,250 ¢ 12.0) 21,230 ( Z4.0)
TAELE 30.3.2 CROP FRODUCTICN
ITEM FALDDY MAIZE BEANS GRUND CASSAVA SUGAR {ENAF COTTON  UPLAND TOTAL
NLITE CANE TOTAL
FLANTED AREA (1000 RAI)
1921 117.56 - .08 0.2% 1.90 0.17 2,28 - S 13 122,00
1287 117.01 - 0.03 0.23 1.92 0.17 Z.28 - .24 124. 25
1992 WITHOUT PROJECT 119,01 - 0.0z 0.2z 2.07 0.17 2,28 - 5.3% 124,34
WITH FROJECT 117.01 - 0.03 0.24 2.37 0.13 2.2 ~ 9.71 1z24.72
2001 WITHOUT PROLECT 117.01 - 0. 03 (.24 2.1% 0.17 2.2z - 5.50 124. 71
WITH PROJECT 11%.01 - Q.08 0.25 2.730 0.13 2.23 - 5.52 124.8%
CROP YIELD (KG/RAT)
1921 218.32 - 119.0 213.0 2422.5 £375.0 170.0 -
1987 219.6 - 119.7 213.0 2422.5  bL91k.4 170.0 -
1993 WITHOUT PROJECT 220.%9 - 120.4 213.0 2422.5 4958.0 170.0 -
WITH PROJECT 223.6 - 121.9 214,32 2437.0  &999.8 17G.0 -
2001 WITHOUT PROJECT 222.7 - 121.4 213.0 2422.%  7013.8 170.0 -
WITH PROJECT 22%.0 - 124.3 216.0  Z2456.&6 7112.% 170,0 -
CROF FRODUCTION (TON)
1931 25,724 - 10 47 4, 604 1,139 337 - b2 267 31,991
1987 26,132 - 10 4% 4, 203 1,146 2327 - L4706 32,5607
1993 WITHOUT PROJECT 24,257 - 10 S0 003 1,152 387 - L9332, 932
WITH PROJECT 24,404 - 10 b 5769 1,231 =37 - 7,544  24,14%
2001 WITHOUT PROJECT ge,?mo - 10 91 D, 295 1.162 87 - L 997 23,497
WITH FROJECT 27,251 - 10 T4 ba14% 1,251 87 - 7,954 35,205
NOTE : SYMBOL “—" MEANT ZERD OR MEGLIGIBLE SMALL o
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FARMGATE

FRICE AND FRODUCTION COST

- o i o o e Pt e A it o . At o o o S e d bl (b A LS S B S (et S o v s v e i i b

ITEM PADDY MATZE BEANST GRUND  CASZAVA
NUITS
FARMGATE FRICE (BAHT/TON)
WITHOUT PROJECT (1921 - 2001) 4,190 - by B3V 7+ 463 &70
WITH FROJECT (1237 — Z001) 4,295 - L, B0 71468 &E7
CROF PRODUCTION COST (BAHT/RAI)
WITHOLT PROJECT (19%1 - Z2001) 573 - b0k 1,023 e
WITH FROJECT (1937 — ZO01) SEE - 12 1,047 753

YEAR

1927
19%3
2001

TABLE 20.3.4

e — e ot . e T S Y i o . . e e U ke S e ol B e S Lot i S Y S P S

CANE

NET FRODUCTION VALUE

A s e e Rl e S e b e B e e i e e T et

WITHOUT PROWECT WITH FROJECT
PADDY HPLAND TOTAL PaODY UPLAND TOTAL
41,2484 2,847 43, 692 {42,798 2,511 45, 30
41,904 2,329 44,4332 44,334 2,927 47,74k1
42,731 2,646 45,424 47,5605 112 50,71&

B T T Tt POy p—
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Figure 30.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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IR N S, S
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SELECTED MATERIAL [T2200)CBR=6"%
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SUBGRADE CRUSHED STONE BASE{ T2130! CBR 2 80%/

DOUBLE BITUMINOUS SURFACE TREATMENT {DBST) ROAD (Closs F4)
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Table 30.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-30 (51.0 km) Table 30.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)

e e e e e e e e e i i S Bt . e e o e e i e e L it . L ok o o B . B R e e e e e e P $mp P O S

COsT BENEF TS DISCOUNTERC 1 2%)
Unit Financial (oBs™) eemm—m——me e e e et
Ttems of Unit Raes : : : YEAR CONST.  AGRI. Vi RMEz
Q' ty B o'ty Financial Economyc COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT
? Cost (1098)  Cost(107E) e e e e
DIRZCT CONSTRUCTION COST 1954 17,444 ] 0O O O 24,524 0
1985 43, 460 0 0 0 0 54,747 o)
Clearing ané Grutbing ha 15,000 124 1,860 1,692 19846 26,194 0 0 0 0 29,3240 O
ot et 3 0 0 0 1987 0 1.616 10,877 —23 12,460 0 11,125
Exczvation - Soil m3 20 198 0 1,892 11,947 4 13,842 0 11,051
Zxcavation - Hard Rock m 160 0 0 0 1989 O 2,168 132,057 41 15,2465 0 10,544
Smhankmenc o 45 205,600 9,252 8,419 1990 O 2.44% 14,147 79 1tn 665 0 10,593
X : 1991 O 2,719 15,23 114 13,071 0 10,254
Selected Materizl m 80 108,100 8,648 7,696 19972 0 2,995 16,324 152 19,474 O P.EbLb
o o Qyya .. 3 - 75, 700 7,94 7,074 1992 Q 2,271 17,414 190 20,277 0 2,444
Soil Aggragate Surface or Susbase m 105 0 8 ’ 1994 24,4684 2,522 19,252 RO 23,023 11,146 9,299
Crushed Stone Basa n° 370 42,200 18,204 16,747 1995 O 3,773 21,087 209 25,149 0 T,076
. s Sl G 3 21,400 2,247 1,999 1926 0 4,025 22,922 B3 27,315 O 2,793
Soil Aggregace Shouldez m 105 ‘ ’ 1997 0 4,274 24,757 427 29,441 0 3,85
Prime Coat and D3ST m° 55 280,500 15,428 13,885 1992 0 4,527 26,592 487 31,407 0 8,113
1 N 2,380 4,998 4,598 199 G 8,779 2E,422 S44 33,752 0 7,735
Pipe Culvar: - 2,100 2000 0 5,030 30,263 LOS  aS, 8eE O 7,344
Zox Culvert m 16,000 20 320 288 2001 -40,707 5,282 22,092 LES 32,088 -7,437 4,951
T =1 Bris 0 0 0
tong Span Bridce m 80,000 TOTAL  71.297 52,317 304,424 4,206 360,943 112,571 155,981
__._Shorz Span 3ricge m s0,000 80 2% LBl e
""""""""""""""""""" 71,306 64,538
b MAae gl ] ’
Sus Tacal (a) DISCOUNTED ECONOMIC COSTS : 112,271
b o =3 Ty =i 4 991 4,518
_.--iscellaneous Works (a) x 7% e ——————me - - - DISCOUNTED ECONOMIC BENEFITS : 133, 931
Toral (b) 76,297 69,056
. AGRICULTURAL DEVELOPMENT BENEFIT 20, 146
FHYSICAL CONTENGEINCY (b} x 15% 11,445 0,358 VOC SAVING 117,404
Cs G 12!
INGINZZRING 3ND RMC SAVING 1,231
___ ADMINISTRATION ib) x 10% ) ) 7'530_ 6,906 NET PRESENT VALUE : 26,610
T e T - TTTTTTTTTTTTTT TTTT19,075 17,283
Sup Tocal BENEFIT COST RATIO : 1.24
La2ND A ITT
LoD ACQUISITION INTERNAL RATE OF RETURN : 14.¢ %
Eighly Developed Land ha 50,000 20 1,000 1.000
____Less Developed Land ha ____}ELQQQ______--__,*_B __________ e g,__
Sph Total 1,000 1,000
GRAND TOTAL 96,372 87,320
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Table 30.7.1 SOCIAL INDICATORS

(Proposed Route IM-30)

Population {(1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe {km)l/
Per capita time savings (10-4)
Score

Access to Artery Highway
Average distance to highway (km)l/
Per capita time savings (10-4)
Score

Impassability
Impassable week a year
Impassability per year
Impassability per capita (10-4)

Score

Health

Access to Hospital
Average distance to Hospital (km)l/
Per capita time savings (10-4)
Score

Access to Medical Facilities
Average distance to facilities (km)l/
Per capita time savings (10-4)

Score

e

33

e

-»

L] "

.

40,2
48.6

42

6.9
0.014
41

25
0.051
111

0.019
0.004
33

3.6 (4.6)
0.012
28

3.5 (3.8)
0.009
36

Education

Rccess to Secondary School

Number of Student in 1993 (1,000)2/

Average distance to school (km)

Per capita time savings (10-%)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
EL 4/
E2 5/
E &
Degree of Improvement?/

Score

Disparity

G.P.V. in 1993 (Mn B)8/
With project
Without project
Per capita G,P.V. in 1993 (B)
With project (W)
Without project (w)
Degree of Disparity
(asm) - (a/w)/

Score

Total Score

an

"

1)

“

9.7

3.6 (4.6)
0.061

33

11
234

47.0
47.0

1.46
93

121.3
116.5

2,496
2,397

0.05
89

464

30 - 20

Note:

Y}

{ ) shows the length or distance in
without project case. Unless otherwise,
lengthes are same bhoth in with project case
and without project case.

Number of secondary school student estimated
based on the projected population of the
areas of influence applying ratios of
secondary school students to the total
population in the sample area,

Numbers of the sample areas

(Number of University Graduate
TPeachers)/ (Total Number of Student) x 1,000

(Total of Teachers)/(Total Wumber of
Student} x 1,000

Sum of 4/ and 5/

Ratio of E value of each route to an average
value of the same indicator E in case of the
sample areas, 33 in number, along paved road
near the proposed routes.

The average value of E in case of paved
roads were calculated at 68.4 from the
following data:

Number of university graduate teachers 438
Number of Teachers 1,285
Number of student 25,196

Estimated gross value of crop production in
the areas of influence

“A" indicates an average per capita value of

crop production in the Northeastern Regicn,

which is estimated assuming that:

- GRP per capita of the Northeast is
estimated at 11,897 Baht in 1993,

~ Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
praoduckion,



PROPOSED ROUTE NO. IM- 3|
Changwat :  Buri  Ram

A.Lam Plai Mat(J.R2073)~A. Nong Ki (J.R.24)
Length - 59.7 KM.




SUMMARY

PROPOSED ROUTE IM-31

Item

Changwat
Origin
Destinhation
Length
Total
Improvement Section
DOH Read
ARD Road
Others
New Alignment Section
Surface Type and Condition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Exigting
1993
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C

Recommendation

Description

Buri Ram
A. Lam Plai Mat (J.R. 2073)
A. Nong Ki {J.R. 24}

59.7 km

59.7 km

R.2166 59.7 km
G km

0 km

o] km

Soil Aggregate and Earth, Poor

Flat
353 km?
51,500
Paddy
183
850
659
F4 (DBST)
3
93,083 - 107 E
B4,2593 . 103 !
15.1 %
1.28

For further consideration

LOCATION OF PROPOSED ROUTE
N, ‘.

i~ = .

National Highway
Provincial Rood
Proposed Route

KRASANG




1. GENERAL

1.1 ¢haracteristics of the Route

The proposed route is located in the southwest of Changwat Buri Ram.

The route, starting at the intersection with Route 2073, at Amphoe Lam Plai
Mat, runs southwestward passing through Ban Si Chawa, Ban Non $i Khun and
Ban Kham Yai and ends at Amphoe Nong Ki. Its total length is 59.7 km,

(Figure 31.5.2)

The terrain is almost flat. In the influence area, there exists several
villages with total population of 51,500. There are three medical centers,
one hospital and two secondary schools along the proposed route.

The proposed route, upon corrletion, will form an important part of

road network to connect two artery highways, Route 2073 and 24 in the

agriculturally developed area.

1.2 Condition of Existing Road

condition of existing roads to be utilized for the proposed route is
summarized in Table 31.1.1.

The details are shown as the results of inventory survey in Table 31.1.2.

2. TRAFFIC

2.1 Method
Growth Rate Method was employed for traffic forecasting as no diverted

traffic is expected after improvement of the proposed road.

31

2.2 Base Year Traffic

The base year traffic by road link by vehicle type was estimated referring

to the DOHs traffic records and manual classified count as shown below:

Proposed Road Link

A. Lam Plar Mal

Legend
9 O Road Node
D Road Link Code
B E N Proposed Road Link
memms  (Other Road
Traffic Vvolume in Base Year
Source Link Vehicle Type
{base year) No
p/C ®/P L/B M/B H/B P/T 4/T 6&/T 10/T ADT
1/
DOH {1981} 1 — i8 80 40 49 - 13 40 22 13 273
Manual Counts 1 - 20 47 10 - 2 - 10 - 89
{1982)
Estimated 1 8 50 44 310 - 8 20 16 - 183

Note: 1/ Route 2166 Section 0100 Station Km 4+000

A



2.3 Transport Movement

) GROWTH RATE OF FREIGHT MOVEMENT
Passenger movement in terms of trips per day and freight movement in terms

of tonnage per day on the proposed road link were estimated multiplying

. . GROWTH RATE (%4 P.A.)
traffic volume in base year by the occupancy or average load obtained from — ———
. ITEM 1931 1987 1993
roadside interview, as shown below: - - -
1987 1993 2001
NON-AGRI. 7.6 7.7 7.8
FASSENGER MOVEMENT (1982) FREIGHT MOVEMENT (19&2) AGRICULTURE 0.2 0.2 0.2
FREIGHT 4.4 4.4 4.3
PROPOSED TRIFS PROFOSED TONRGE FPER DAY
ROAD PER ROAL - -
--l:i'!:"'f”_ -Eﬁz_ LINK NON-AGRT . AGRI. TOTAL 2.5 Induced and Developed Trafric
—_ ! ..._1479 ! 64 50 115 The following ratios are used for the estimation of induced and developed

traffic described in 7.3.3-3) of the Main Report:

2.4 Future Growth of Transport Movement

The growth rates of passenger and freight movements for the periods of RATE OF INDUCED AND DEVELOPED TRAFFIC

S~ . . et il L B S S S S B . e

1981-1987, 1987-1993 and 1993-2001 were predicted by the formula described

%)
in 7.3.3~2) of the Main Report. The basis for the prediction is shown —-— —YEAR -
in the following tables: ITEM & ———m——mmmmm e
1937 1993 2001
INDWICED i5.0 15.0 13.0
GROWTH RATE OF PASSENGER MOVEMENT
— DEVELOPED 0.0 0.3 0.2
GROWTH RATE (4 P.A.L)Y
ITEM 1981 1927 1993
1927 1993 2001 2.6 Future Traffic
FPER CAPITA INCOME 4.2 4,5 4,7 1) Traffic composition
TRANS., PRICE INCREASE 4.9 4.5 4.5
FPOPULATION 1.9 1.6 1.4 The movements of passenger and freight transport were transformed into
PASSENGER MOVEMENT S.9 6,0 6,0

traffic volume by vehicle type applying future traffic composition as

shown in the following table:

31 - 2



LINK

NO.

(UNIT = %D
PASSENGER FREIGHT

YEAR —————m- - T T e e e e e
F/C P/P L/R M/B H/B P/T 4/7 &/T7 10/7

1932 6.1 37.9 3IB.3 22.7 0.0 15.7 39.2 31.4 13.7
1987 7.4 3b6.6 29.9 23.3 2.9 16,0 33.1 32.3 12.5
1993 2.9 35.0 25.2 24.0 6.3 16.4 25.8 33.5 24.3
2001 11.0 33.0 24.9 10,9 17.0 146.0 35.0 32.0

20.2

2) Forecasted ADT

. e . L ek . G o A P P St s o e

The average of the forecasted traffic on proposed road links is shown in

the following table and details by rocad link by traffic type are shown

in

Table 31.2.1.

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

YEAR ————— ——— -— -
FP/C L/B M/B H/B P/PYT 4/7 &/T
1927 14 =7 44 S 77 20 20
1993 22 65 b1 156 100 iz 23
2001 41 75 2 40 1346 13 =B
3. AGRICULTURAL DEVELOPMENT
3.1 Present Condition

ADT M/C TOTAL
2352 276 548
21 338 L5
4351 3P 850

et Tt St " P T B A e £V S S Ml e et P

Almost all cultivated land in the influence area is covered by paddy fields.

In the upland field, kenaf and cassava are the major crops.

Unused cultivable land for both paddy and upland field still remains.

Land use and capability conditions in the area of influence are shown in

Table 31.3.1 and Figure 31.3.1.

A typical cropping calendar in the Buri Ram area is shown in Figure 31.3.2.

31

3.2 Development Projection

Future agricultural development in the area of influence was pfojected
for both cases of without project and with project. The projected planted

area, unit yields by crop, and the consequent production volumes are shown

in Table 31.3.2,

Farmgate prices and production costs of the selected crops are estimated
as follows, referring to the Changwat data and field survey information

as shown in Table 31.3.3.

Based on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 31.3.4. The difference between

NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject road.

4, VOC Savings

In accordance with the concept and basic data given in Chapter 7 of vol. 1
Main Report, VOCs on each road link concerned were calculated in both cases

of with project and without project.

Elements of road condition, which affect the calculation of additional

costs of VOC of each link, are shown below.



Road Condition

Link Without Project

/1 Nos.of Nos.of
Wooden Narrow
No. Terrain (Xm) Class Bridge C.Bridge

Length Road

With Proiject

Nos. of
/1 Wooden

Length Road Class Narrow

(Km)

Bridge

1 Flat 59.7 3 2

0

59.7

1 (F4) o

/1l FRoad 1 : Paved Road

Road 2A : Laterite Road with good surface condition and alignment

Road 2B : Laterite Road with good surface condition but poor alignment

Raod 3

4

Raocd 4 : Earth Road

VOC savings, obtained from the difference of total link VOCs in the cases

Laterite Road with poor surface condition and alignment

of with project and those of without project case, were calculated as

follows.
Vehicle Operating Cost Saving
(Unit: 1,000 Baht)
Road Class 1987 1993 2001
1 (r4) 12,075 17,467 28,069

5. ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the following design criteria.

31

Design Standard

Geometric Design

Typical Cross Section

Minimum Height of Embankment
Ordinary Section
Approach of Bridge in Flat Area

Flood Section

Pavement Structure
In case of F4 Standard
DBST
Crushed Stone Base CER>80%
S50il Aggregate Subbase CBR>20%
Selected Material CBR > 6%
Pipe Culvert
Standard Size
Standard Interval

Paddy Area

Cthers

0s

"

F4 (feasible)
AASHTC (Rural Highways)

as shown in Figure 31.5,1

l.0m
2.0m

0.7m (above flocod lewvel)

2.5cm
15.0cm
15.0cm

20.0cm

#l00cm

200 m

500 m



Box Culvert
Standard Size : 2.4m x 2.4m

Location : as reguired

Bridge

Standard Type {(width 7.0m)

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List

in Figure 31.5.2.

Alignment of the route is shown in Figure 31.5.2.

5.2 Work Quantity and Construction Cost

Work guantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 31.5.1.
Total financial and economic construction costs by applied road class F4

are as given below:

F4 Standard ({DBST) L = 59.7 km
Financial Cost 93,083 - lO3$
Economic Cost 84,259 . 103ﬁ

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and henefits, and the calculated

economic indicators for evaluation are given in Table 31.6.1.

The result indicates that the proposed project seems to be feasible under

F4 Standard (DBST).

il

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicator of social inpacts

are tabulated in Table 31.7.1.



Table 31.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Lam Plai Mat (J.R. 2073)
Destination A. Nang Ki (J.R. 24)
Length
Total 59.7 km
Improvement Section 59.7 km
DOH Road R. 2166 59.7 ¥m
ARD Road 0 ¥m
Others 0 Jm
New Alignment Section 0 ¥m
Terrain Flat
Alignment {Hori./vert.) Fair / Fair
Formation Width 6.5m -~ 9,5m 7.5 m (Weighted average)
Embankment Section
Length 59.7 km
Height g.2m- 1.0m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Poor 6.5 km
Soil Aggregate Foor 48.2 km
Earth Poor 5.0 xm
Pipe Culvert 27 each
Box Culvert 1l each 11.0 m
Bridge
Permanent Bridge 1 each 45.0 m
Narrow Concrete Bridge 0 each 0 m (4m)
Wooden Bridge 2 each 23.7 m
Overflow Section 3 places 1.7 km

31 - 7



Table 31.1.2 ROAD INVENTORY (1)

PROPOSED ROUTE No. IM-31 ROUTE NO. 2166 A. LAM PLATI MAT {(J.R. 2073) ~ B. NONG KI (J.R. 24) L = 59.7 0
BURI RAM
L r 3 : 1 i 1 I T | L | B [ ] 13 i I L T 1 i I ] i 1 1 i 1 {_‘W
@D
STATION {(Km) c ™ - L) wCO 2 :i E 2 -cPi 191 2 g kr?: (3} S
|4
= [} L
B T e LA L L AN M gt
[ o} o
VILLAGE E S z % g & B2 P g 5 o o
b4 & o v © ™ od Voo
- Name H_ O oo voo oW 20 29,8 of=Y=] et Z00 Z D
E% %SS ggro\l %28 Hgﬁ %mw %Eww axom gm-—l %N-—-I ar—eco
~ Household (H) ‘ " o “ 0 o " " [ o R o
- Population (P) = M LTS 1 mma o7 o 0 mE LR LT oA 2z 4 /e
1 1 1 1 ! 1 | ] 1 ! ! ! | 1 1 —1 ! 1 ! 1 | A | 1 LI 1 ! 1
1 LI L i T ] T Y 13 ¥ T T T ¥ 3 T ) | i [ T L] [ ) ] 1 i ] T
TERRAIN Flat
" —t—tt 4ttt +—t— " ———
[a)
Formation 8.00 7.50 6.50 7.50
width (im) t i
h 1 } 1 | - 1 1 I ) 1 L | [ |
CROSS Embankment i L ' Ly I I T i T~ | T i T T T T
SECTION Height {m) 0.50 0.70J 1.00 0.50 0.80 0.30 0.20 0.80 0.50 |(1.00]0.80 0.40
{ 1 ! | ] | | L i ] 1] ‘ ) L] —t ! ]
Cutting ! ' i ' 1 L : ! 1 l i 1 T ; t i :
Depth {m)
! 1 1 1 ! 1 ] b ! ! 1 L l | 1 ] i -l | 1 1 ! 1 . L 1 ! L
1 i | 1 T T ¥ 1 1 4 [ 1 1 L 1 I 1 I T | 1 i ] i i i I3
Type/Length Laterite Earth Laterite
PAVEXENT — bt -ttt 4
Condition Poor
) —_ttttttr 4ttt 4
Overfiow ! ! ! T : !
FLOODING . *=1.0 L=0,2
Length{Km/Height{m) H=0.2 H=0.1
t : - 7 - } i —t : i i + —t } —— ; + i ;
Left Paddy Forest ' Jute Paddy Jutd Paddy Forest Paddy
321;9 + f —+ 4 t —— } } } F—t— + | {— b ; ; - |
Right Forest Paddy | Forest i Jute Paddy Jute Paddy Rxest Paddy
! ! ! 1 ! ! 1 I ! . 1 { 1 4 ] L ] ! ] 1 1
PIPE T 1 T L | 1 ] 1 ¥ L) [] ) 13 T + ] 1 [ ] H 1} T T
tal Number .
CULVERT To 27 Pipes
-ttt 44—
. W o
Station (Km) i . "
o~ i <
— o~
-ttt
BOX i
CULVERT '
& o o o
BRIDGE ) ) o “ <
Dimension mn — .
= -t o
® L ® x
MO no .
[Tl
33 i 7o
O ia
—_—t 4
RIGHT OF WAY {m)
—tttt
Horizontal Fair
ALIGNMENT ) s
Vertical .
Fair
} ! —+ } -+ -} t —“—t t } t ; 1 ; : ; ; } : —+ { L ; 4 —
ROUTE NO., AGENCIES DOH 2166
—tt —tt : ] { —
31 - 8
o L o . S e e oo e
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ROUTE NO. 2166

ROAD INVENTORY (2)

PROPOSED ROUTE NO. IM-31 A. LAM PLAT MAT (J.R. 2073)%v B. NONG KI (J.R. 24) {Cont'd) L = 59.7 .
BURI RAM
" 1 7 T T ¥ T T H T T T { T 3 L ! 4 3 T 1 i 1 I I ] T 1 | 1
W0 Lo} o o~ <r
STATION {Km) a P - 3 2 4 > s < < el 0 W 9 A 3
: ' B L L &b 1 ] = : : L . ! t ! ' 1 1 ! 1 1 ! ! 1 2 ! | 1 I R |
p— T ] E jas ] 13 L L B 1 ! 1 | | L L ] T H 1 1 1 ] 1 1 ID LS o I 1] )
5 = % = H o &
VILLAGE: o [e)] o (&}
n oo Z o w P = = o
wMOooQ a Qo
- Name aa @ @ & Z oW ZOo 10N 0o own HOO
éuoug §uo1m %MH or~m uc:}g.—w‘. gzg Ezg rcz)lgrl{z
- Household (H) o L , nu nu Lo Eow " % @ > T
- Population {P) mmAy MDA MHA Mmoo m I aimna oo A oo e
L] ] 1 ! 1 1 1 1 y 1 1 1 I | t | [ 1 { 1 ] 1 1 | 1 | 1 1 [ 1
— ] 1 T - ¥ 1 ] ] T ] i 3 1 ] [ | 1 ¥ 1 1 1 1 t ] i i ' L 1 ] ]
TERRAIN Flat
L] ! 1 : ! 1 ' 1 A —1 L ! 1 L] : 1 | 1 L] 1 ] b] L § 1 1
— b t 1 v v ¥ v 1 ] v i 1 | ] T H I 13 LN + {
Tormation
dth (m) 7.50 8.00 7.80 7.50 6.00 6.50 7.00l 9.50 6.50 8.00 7.50 L7.01‘9.00
e ; — bt —— -t
CROSS Embankment {
:'T'IO‘J Height {m) 0.40 .
S=CTIOR i 1 1 ) t ; : ) ) ) : [ . { ; I . . ) . t ] y | ' ! L | 1 )
Cutting 1 ] T 1 i L i ] i [ ] L) I ] 1 . i 1 T ] T 1 T T 1 | T T 1 [ L
Depth (m)
1. 1 —1 L ! ! I ' ] ' ! ] ! ! ' 1l ] ] ! ! 1 1 | 1 ' ! L 1 ,
i 1 3 T : T ] T T i T P T T i T T i 1 T i 1 i T i i ~T T 1 | B
Type/Length La. i DT : Laterite DT Laterite DT Laterite DT |
PAVENENT R B e —t
Condition Poor
—_ 4ttt
overflow i ! - ! ! !
FLOODING . 0.5
Length{Xm/Height{m) H=0.1
1 ] 1 L ! ! 1 ] X 1 { 1 1 1 ! ! I |- ! l —1 | [ 1 l l L
1 1 H ] H I t ] L 1} ] 4 i ] ] ¥ O ] 1 ] 1 1 T L T [ )
Left Paddy ' Cassava Bush Paddy Marsh Paddy
LAND — ——t———— At " '. %
USE Right paddy | cassava Paddy Bush Paddy
| 1 1 ! ' ! ! 1 1 - ! ! { { 1 1 { | | } i i ) t ) 1 -
DIPE i T 14 3 ) ¥ O b 1 T 1 ] 1 L) L T ¥ i T T 1 } — T t )
: Total Number
CULVERT
1 1 ! ! i 1 1 1 I ! ! { 1 H g 1 i 1 ] ) 1 1 | ] ! ] 1 ! | I 1
¥ 1) T I ) [ L o i ] ] ] ] ] ¥ 1 ] ¥ 1 ¥ T ] 3 1 i T T I i ]
™~
Station (Km) -
)
—_—tt
BOX
CULVERT
&
BRIDGE . o
Dimension <
—
P
w X
[eJR =]
r.‘il (o]
[0 o
e o s e e e B I S e B e e L o e
; RIGHT OF WAY {m)
: 1 t ! I ! ] i 1 1 1 L. { i ! t | : ! ! 1 ] ; v ' 1 ! { s 1 s !
T 1 T T T 1 [} 11 1 1 T + ] T 13 T T V Iy ] 1 [ h i 1 i ' b t ]
Horizontal Fair
ALIGHMENT b—rt ; —t— e} f——t——rtp } t | oo e S —t
Verti cal Fair
— 1 1 1 3 ! 1 1 1 ) 1 ' ! 1 t 1 § ' ' H i 1 | | 1 { ) 1 | 1 i
1 3 v T T T ] T 1 T i i ) l ¥ T H T T T T v ) ] T 1 1 1] \ T i
ROUTE NO., AGENCIES DOH 2166 i
L L { ¥ | i 1 1 1 1 . 1 i 1 1 { 1 1 ' ] | | 1 i ] { { i ¢ ) | |
T T T T ' i T T T d T T T 1 1 T T T ¥ ) L 1 ¥ ] 1] i T ] v ] '
31 - 9 _



TRAFFIC VQLUME ON ROUTE IM ~31

YEAR 127 1993 2001
L INK 1 AVR. 1 AVR. 1 AVR.
N+ 12 1z 19 1% 35 25
F/C I 2 z 2 = S 5
o 0 0 0 0 0O 0O
TOTAL. 14 14 22 22 41 41
N+D 49 47 54 Sk &S &5
L/R I 7 7 2 2 10 10
v Q G O 0 0 O
TOTAL 57 57 &5 &5 75 73
N+DQO @ 3% Sz 52 20 20
M/B I ta ) = = 1z 12
oV 0 O 8] 0 O )
TOTAL 44 44 6H1 &1 e oz
N+D = b 14 14 25 3o
H/B I 1 1 2 2 g S
ov O 0 0 0O 0 O
TOTAL S = 14 14 40 40
N+D L9 &7 24 & 112 1tz
F/PRT I 10 10 13 1z 12 18
nv Q ¢] 0 Q0 & O
TOTAL 7Y 7 100 100 136 136
N+D i35 i2 15 15 11 11
47T I ) 3 2 Z z2 z2
v 0 0 ¥] 0 O 0
TOTAL 20 20 ia 1& 12 13
N+D 17 17 20 20 24 24
&/T I 3 3 3 3 4 q
v 0O 0 0 0O 0 0
TATAL 20 20 23 23 28 28
N+D 1¢ 10 14 14 22 22
10/7 I 1 1 2 2 = 2
v 0 0 0 0O O O
TATAL i1 11 17 17 25 26
N+II 219 219 273 278 Il 391
ADT I 33 33 42 4z S% 5%
Dy 0 0 1 1 1 i
TOTAL 2892 252 321 321 431 451
N+ 272 272 213 21z 373 273
mM/C 1 24 24 23 2% 25 25
DV 0 0 1 1 1 1
TOTAL 2946 296 238 232 3IPY 3
N+LI 492 492 o921 591 7&H4 764
TOTAL 1 56 Sh 67 &7 24 =4
nv 0 0 2 2 2 =z
TOTAL 348 549 AT 659 2350 330
NOTE
M @ NORMAL TRAFFIC D2 DIVERTED TRAFFIC
IV : DEVELDFEDRD TRAFFIC I ¢ INDUCED TRAFFIC

31 - 10
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rigure 31.3.2 CROPPING CALENDAR

1400 CHANGWAT BUR! RAM
NAME OF CROP JAN |FEB | MAR |APR.] MAY [JUN | JUL |AUG |SEP |OCT | NOV|DEC
RICE, 15 crop i & &
GROUND NUT Jx o -
KENAF o & %
CASSAVA & O— 3
MAIZE G— ﬂ‘— X% r S
SORGHUM o1 3 X
SUGAR CANE & f])—
Note FIRST CROP SECOND CROP
= & X% X B0 =; X
sowing growing seoson horvesting
Sgason seqgson

31 - 12



TAELE 21.32.1 CULTIVATEDR & CULTIVABRLE LAND

(197%)
EUNIT 5 1000 RAI (wM~2) 1]
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
CODE NAME FADLDY LIFLAND TOTAL FARLY LFLAND TATAL
135000 (242.0) E.375 ( 11.0) 141,875 (259.0) 14,375 ( 27.0)  26.875 ( 43.0) 42,720 ( 70,0)
1406 LAM FLAI MAT 121.875 (211.0) &B75 0 11,00 133,750 (222.0) Y.375 ( 15.0) Z.500 ( 20.0) 210375 ¢ 35.0)
1407 NONG KI 22,125 ( 37.0) - 22,125 ( 27.0) 7.500 ( 12.0)  14.275% ( 23.0) 21,275 {( 25.0)
TABLE =1.3.2 CROP PRODUCTION
ITEM FADDY MAIZE BEANSZ GRUND  CASSAVA SUGAR EENAF COTTON LIFLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1981 135,73 - .11 0.32 2.03 LI Z.15 - 7.02 142,77
1987 135.75 - 0.11 0,22 2,66 Q.23 .15 - 7.156 142,21
1992 WITHOUT PROJECT 135.75 - 0.11 0.32 2.77 0.23 .15 - 7.31 143,04
WITH FROJECT 135,75 - 0.11 0,24 3.17 0,24 2,15 - 7.74 1432.4%
2001 WITHOUT PROJECT 135.75 - 0.11 0,23 2,93 0,23 2.13 - 7.51 142,27
WITH FROJECT 1323.75 - O.11 0.34 2.3 0.24 2.15 - 7.%7 143,72
CROF YIELD (KG/RAL)
1921 226, 1 - 11%.0 2135.0 2500.0 L3750 170.0 -
1227 227.5 - 119.7 212.0 2300,.0 &H916.4 170.0 -
1992 WITHOUT PROJECT 222,79 - 1z20.4 213.0 2500.0 &H&YEE.0 170.0 -
WITH FRJECT 2314 - 121.% 214.3 2515.0 LD B 170.0 -
2001 WITHOUT PROJVECT 220.7 - 121.4 213.0 2500.0 7013.8 170.0 -
WITH PROJECT 237.2 - 124.8 2146.0 25335.2 7112.5 170.0 -
CROFP PRODUCTION (TON)
1221 20, L932 - 14 &7 ty 373 1,366 S35 - 2,662 2, RL0
1927 30,8583 - 14 &3 fa a4 1.576 535 - =, 951 2,835
1922 WITHOUT PROJECT 31,0462 - 14 &Y by PE0 1,535 SE% - 9,251 40, 320
WITH FROJECT 31,44% - 14 73 FENL-F] 1,693 I - 10,412 41,8461
2001 WITHOUT PROJECT 21,3183 - 14 70 72327 1.598 333 - D LT 2 40,290
WITH PROJECT 32,205 - 14 74 2, 50% 1,720 535 - 10,784 43,191
NOTE @ SYMBOL "-" MEANZ ZERO OR NEGLIGIBLE SMALL

31 - 13



TABLE 21.2.3 FARMGATE PRICE AND PRODUCTION COsT

- T T - N . e - 211G JENAF COTTON
ZE  BEANT  GRUND CASSAVA  SUGAR  KENA
ITEM FADDY  MAI i CANE
FARMGATE PRICE (BAHT/TON) o . , s a7 -
WITHOUT PROJECT (1921 - 2001) 4,144 T LEE 7,48 pph A -
WITH  PROUECT (1987 - 2001) 4,243 ~  b.BEY 7,868 B =7

CROF PRODUCTION COST (BAHT/RAID

72 X < 2,183 &3 ~
WITHOUT PROJECT (1981 — 2001) 573 - 392 1,023 7;2 2,183 631 -
WITH  FROJECT (1987 - 2001) 583 - 412 1,043 734 2, 208 31

TABLE 31.32.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT WITH PROJECT
YEAR - - - -
PADDY UPLAND TOTAL FADDY LIPLAND TOTAL
1987 30,193 3,437 T3, 630 S2,044 2,524 =5, 5280
1993 T30, 962 3,553 54,515 4,426 4,120 32,346
2001 31,996 2,719 SS. 715 764635 4,381 &2, 044

31 - 14



Figure 31.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 31.5.2 PROPOSED ROUTE NO. IM — 3| C. BURI RAM A.LAM PLAI MAT (J.R.2073) — A

«- Route 2166 —59.7 Km
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RAM A.LAM PLAI MAT (J.R.2073) — A.NONG KIi (J.R.24)
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Table 31.5.1 CONSTRUCTTON QUANTITIES AND COSTS

IM-31 (59.7 km)

Financial
Unit Rate

B

Q'Ly

Financizal

Cost (10°B) cost (1038)

DIRECT CONSTRUCTION COST

Clearing and Grubbing
Excavacion - Soil
Excavation - Bard Rock
Embankment

Selected Matarial

Soil Aggrecate SurZace or Subbassa

Crushed Stane Base
Soil Aggregate Shouldar
Prime Coat and DBEST
Pipe Culvers

Zox Culvers

J— et . e et S o S e T . g

=
n
n
m
[ o
=t
[31]
ja)
]
0
=
LIz}
z
H
H
n
u
-
~J
o

PHYSICAL CONTINGENCY (b) x 15%
ENGINZZRING 2ND

ADMINISTRATION (b) x 10% -

s o o e

=

wzﬂuaup.

i

g
L

g
tw

H gt\.’ al.-l El.u

15,000

20

160

45

80

105
370
1os

55
2,100
16,000
80,000
40,000

Suh Torel
LaND ACQUISITION

Highly Developed Land

Less Developed Land

50,000
15,000

Sub Totzl

GRAND TOTAL

134
0
g
142,200
112,800
79,000
51,900
22,300
292,600
2,410
3
0
28
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Table 31.6.1 COST AND BEMEFITS
(F4 STANDARD])

{1000 BAHT)

e S B Bkt e e Al e o e e Vg o e R W P M Bt o o, St R2d . B o b e et . B . e B o e AR e Sy P A S

COST

YEAR CONST.  AGRI.

COST BENEFIT
1988 16,852 0
1985 42,127 0
1986 25,274 0
1987 0 1,950
158 0 Z,28%5
1927 0 2,621
1990 0 2,954
1991 o 2,292
1992 a  3.627
1993 0 3,763
1994 28,395 4,258
1995 0 4,554
1996 0 4,850
1997 0 5,145
1998 0 5,441
1999 0 5,737
2000 O 4,033
2001 28,759 b, 328

TOTAL 74,395 &3Z,040

Vo

12,075
12,974
13,273
14,771
15, 670
16,56%
17,447
2,793
20,118
21,447
22,763
24, Q%4
25.41%
26:7484

28,049

290,344

DISCOUNTED ECONOMIC COSTS

DISCOUNTED ECONOMIC BENEFITS ¢

AGRICLLTURAL DEVELOFPMENT BENEFIT

VOC SAVING
RMC SAVING

NET PRESENT VALUE :
BENEFIT COST RATIO :

INTERNAL RATE OF RETURN

13,973
15,220
14,487
17,744
12,001
20,257
21.%14
23,170
24,225
2. 450
28, 135
29,721
31,444
33,101
S8, 7357

3E5.710

L3 T

2,247
22,3211

0

bl oo R e

O
O
13,071
0
g
O
0
0
0
""‘71 031

116,323

L i .y ok e e o ey e i o et T S Al o o P R i S i ok S S o ey o e . L o At e ot b bl e ot e e o

]

0

0
12:476
12,141
11,735
11,276
10,731
10,263
2,732
¥, 30R
2,952
2,326
2, 058
7:5647
7207
L7732

£. 350

141,305

#245310
114,477



Table 31.7.1 SOCIAL INDICATORS
(Proposed Route IM-31)

Population (1,000)
1982
1993

Average travelling speed, without (kph}

Isclation

Access to Amphoe
Average distance to Amphoe (km)l/
Per capita time savings (10-4)
Score

Access to Artery Highway
Average distance to highway (km)l/
Per capita time savings (10-4)
Score

Impassability
Impassable week a year
Impassability per year
Impassability per capita (10-4)

Score

Health

Access to Hospital
Average distance to Hospital (km)l/
Per capita time savings (10-4)
Score

Access to Medical Facilities
Average distance to facilities (km)l/
Per capita time savings (10-4)

Score

ar

”»"

L1

-

)

"

LT

*”

51.5
62.2

48

17.4
0.019
56

0.038
0.006
50

15,0
0.017
40

7.3
0.008
32

BEducation
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (km}
Per capita time savings (10-4)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
El 47
E2 5/
E &
Degree of Improvement?/

Score

Disparity

G.P.V. in 1993 (Mn B)S/
With project
Without project

Per capita G.P.V. in 1993 (B)
With project (W)
Without project (w)

Degree of Disparity
(a/w) - (a/w)9/

Score

Total Score

*»”

.-

15.6
15.0
0.067
36

17
494

34.4
34.4
1.99
127

143.3
137.5

2,304
2,211

0.05
89

430

31 - 20

Note:

1/

{ ) shows the length or distance in
without project case. Unless otherwise,
lengthes are same both in with project case
and without project case.

Number of secondary school student estimateg
based on the projected population of the
areas of influence applying ratios of
secondary school students to the total
population in the sample area,

Numbers of the sample areas

(Number of University Graduate
Teachers)/(Total Number of Student) x 1,000

(Total of Teachers)/{Total Number of
Student) x 1,000

Sum of 4/ and 5/

Ratio of E value of each route to an average
value of the same indicator E in case of the
sample areas, 33 in number, along paved road
near the proposed routes.

The average value of E in case of paved
roads were calculated at 68.4 from the
following data:

Number of university graduate teachers 438
Number of Teachers 1,285
Number of student 25,194

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

~ GRP per capita of the Northeast is
estimated at 11,897 Baht in 1993,

= Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM-32

Changwat - Nakhon Ratchasima /7 Buri Ram

B.Yok Kham (JR.2309)-A. Soceng Sang(J.R21I9)
Length - 29.0 KM.




SUMMARY

PROPOSED ROUTE IM-32

Item

Changwat
Crigin
Destination
Length
Total
Improvement Section
DCH Road
ARD Road
Others
New Alignment Section
Surface Type and Condition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Existing
1993
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C

Recommendation

Description

Nakhon Ratchasima/Buri Ram

B. Yok Xham (J.R. 2309}
A. Soeng Sang (J.R. 2119)

29.0 km
29.0
0
16.0
13.0 km
0 km

5 53

So1rl Aggregate and Earth, Poor

Flat and Rolling

175 km?
19,200

Cassava

o7

228

319
F4 (DBST)

49,461 . 10> ¢
44,938 . 103 #
4.5 %

0.51

For further consideration

National  Highwoy
Provincial Road
Proposed Route

7

)




l. GENERAL

1.1 Characteristics of the Route

The proposed route extends in two Changwat of Nakhon Ratchasima and Buri

Ram.

The route, starting at Ban Yok Kham, runs southward passing through Ban
Nong Yai Thiam, Ban Don Kwaen and Ban Khok Na Keong and ends at the inter-
section with Route 2119 at Amphoe Soeng Sang. Its total length is 29.0 km.

(Figure 32.5.2)

The terrain is flat and flat/rolling. In the influence area, there exists
several villages with total population of 19,200,
There are one medical center, one hospital and cone secondary school along

the proposed route.

The proposed route, upon completion, will form an important part of
road network to connect two artery highways, Route 24 and 2119 in the

agriculturally developed area.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the proposed route is
summarized in Table 32.1.1,

The details are shown at the results of inventory survey in Table 32.1.2.

2. TRAFFIC

2.1 Method

Growth Rate Method was employed for traffic forecasting as no diverted

traffice is expected after improvement of the propesed road.

32 -1

2.2 Base Year Traffic

The base year traffic by road link by vehicle type was estimated basing on

manual classified counts as shown below:

Proposed Road Link

<
) al Ny
A sun m-.. A Soeng Sang
R2309 ..
o
N
v
Q.-
Legend O Road Node
[] Road Link Code
M RE Proposed Road Link
== (Other Road
Traffic Volume in Base Year
Source Link Vehicle Type
(base year) No B/C ®/P L/B M/B H/B P/T 4/T 6&/T 10/T ADT
Manual Counts 1 2 20 - 1 2 2 36 2 2 67
{1982)

e e e i e e o



2.3 ‘Yrausport movement GROWTH RATE OF FREIGHT MOVEMENT

L . L i oy e .ty PP g S T TR e S TS Sy S S i e g R AU e fRS S

Passenger movement in terms of trips per day and freight movement in terms

of tomnage per day on the proposed road link were estimated multiplying

traffic volume in base year by the occupancy or average load obtained from ITEM 1931 1927 1993

roadside interview, as shown below: 19:;7 19;.’3 20(;1
NON-AGRI. 8.2 8.1 &1
AGRICULTURE 0.7 0.1 0.0
""""""""""" oy 03 0.3

PASSENGER MOVEMENT (1932)

- — —_

FPROFOSED TRIPS

Ri2AD PER
L INK DAY
1 120

FREIGHT MOVEMENT (1922)

e e e e i .t s ey e e v b . et

—— ————

PROPDSED TONAGE PER DAY

ROAD —_
LINK NON-AGRI. AGRI. TOTAL
i 1 43 45

2.4 Future Growth of Transport Movement

The growth rates of passenger and

freight movements for the perieds of

1981-1987, 1987-1993 and 1993-2001 were predicted by the formula described

in 7.3.3-2) of the Main Report,

in the following tables:

The basis for the prediction is shown

GROWTH RATE OF PASSENGER MOVEMENT

—— ——

GROWTH RATE (%4 P.A.)

ITEM 1981 1987 1993

1987 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.3 4.5 4.5
POPULLATION 2.3 1.2 1.6
PASSENGER MOVEMENT 5.3 H.3 £.3

32

FREIGHT 0.7

2.5 Induced and Developed Traffice

The following ratios are used for the estimation of induced and developed

et e i e — it e i

traffic described in 7.3.3-3) of Main Report:

RATE CF INDUCED AND

DEVELOPED TRAFFIC

YEAR
1TEM -— ———m e —
1987 1992 2001
INDUCED 15.0  15.0  15.0
0.0 0.0

DEVELDOPED 0.0

2.6 Future Traffic

1} Traffic Composition

The movements of passenger and freight transport were transformed into

traffic volume by vehicle type applying

in the following table:

future traffic composition as shown



TRAFFIC COMPQSITION

(UNIT = %)

LINK

NO,

—— e

PASSENGER FREIGHT
YEAR —-——— ——— -
P/C P/P L/B M/B H/B P/T a/7T H/T 10/7
1932 2.0 80.0 0.0 4.0 3.0 4.8 85.7 4.8 4.3
1987 11.7 76.3 1.1 2.4 6.5 8.0 &7.4 12.7 11.9
1993 146.1 71.%9 2.5 4,3 4.7 11.3 45,4 22.3 20.5
2001 22,0 66.0 4.3 5.3 2.3 17.0 16.0 35.0 32.0

2) Forecasted ADT

e —

The average of the forecasted traffic on proposed road links is shown in

the foilowing table and details by road link by traffice type are shown

Table 32.2.1.

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYPE OF VEHICLE

YEAR - - ADT
P/C L/B M/B H/B P/P&T 4/7 &/T 10/7

1987 5 Q 2 3 34 22 4 4 73

1293 10 2 3 3 43 10 S S 86

2001 235 = & 3 78 3 b 5 130

e ey e s

M/C  TOTAL
126 1979
142 228
123 319

— e . Lt T

32 - 3

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Almost all cultivated land in the influence area is covered by upland
fields, mainly of cassava, maize, kenaf and ground nut. Beans and cotton
are also planted in the area. Cassava root shipped to the cassava pellet
or flour factories near by Nakhon Ratchasima via Route 24.

Unused cultivable land for only upland field remains in southern part of

the area.

Land use and capability conditions in the area of influence are shown in

Table 32.3.1 and Figqure 32.3.1.

Typical cropping calendars in the Nakhon Ratchasima areas are shown in

Figure 32.3.2.

3.2 Development Projection

Future agricultural development in the area of influence was projected
for both cases of without project and with project. The projected plant-
ed area, unit yields by crop, and the consequent production volumes are

shown in Table 32.3.2.

Farmgate prices and production costs of the selected crops are estimated
as follows, referring to the Changwat data and field survey information

as shown in Table 32.3.3.

Based on the above projected production volume, farmgate prices, produc-
tion costs and land preparation cost estimated separately, net production
value (NPV) was obtained as shown in Table 32.3.4. The difference between

NPV of with project case and NPV of without project case is deemed to be

the development benefit of the subject road.



4, VOC SAVINGS

In accordance with the concept and basic data given in Chapter 7 of vol. 1
Main Report, VOCs on each road link concerned were calculated in both cases
of with project and without project.

Elements of road condition, which affect the calculation of additional

costs of VOC of each link, are shown below.

Road Condition

Without Project With Project

Link /1 Nos. of
1 L

/1 Nos. of Nos. of Road Class Wooden

Length Road Wooden WNarrow  Length ———m—— Narrow

No. Terrain {Km) Class Bridge C.Bridge (Km) Classl Class 2 Bridge

1 Flat 9.0 4 o 0 .0 0
} 1{F4) 2A(F5)
1 Flat & 20.0 3 0 0 20.0 0
Rolling

/1 Road 1 : Paved Road
Road 2A : Laterite Road with good surface condition and alignment

Road 2B : Laterite Road with good surface condition but poor alignment

Road 3

[ey

Laterite Road with poor surface condition and alignment

Road 4 : Earth Road

VOC savings, obtained from the difference of total link VOCs in the cases
of with project and those of without project case, were calculated as

follows:

32

Vehicle Operating Cost Saving

(Unit: 1,000 Baht)

Road Class 1987 1993 2001
1 (F4) 2,210 2,672 3,185
2A (F5) 1,658 2,071 2,400

5. ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the following design criteria.

Design Standard : F4 {if not feasible, F5)

AASHTO {Rural Highways}

Geometric Design
Typical Cross Section as shown in Figure 32.5.1
Minimum Height of Embankment

Ordinary Section : 1.0m

Approach of Bridge in Flat Area : 2.0m

Flood Section : 0.7m (above floocd level)

Pavement Structure
In case of F4 Standard
DBST : 2.5cm
Crushed Stone Base CBR>80% : 15.0cm
Soil Aggregate Subbase CBR>20% : 15.0cm
Selected Material CBR > b% : 20.0cm
In case of F5 Standard
So0il Aggregate Surface CBR>20% : 15.0cm

Selected Material: CBR > 6% : 20.0cm



Pipe Culvert

Standard Size : ¢ 100cm
Standard Interval
Paddy Area : 200 m
Others : 500 m
Box Culvert
Standard Size : 2.4m x 2.4m
Location : as required
Bridge
Standard Type (width 7.0m)
Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder

as shown in Bridge List in
Figure 32.5.2

Location

Alignment of the route is shown in Figure 32.53.2.

5.2 Work Quantity and Construction Cost

Work quantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 32.5.1.

Total financial and economic construction costs by applied rocad class are

as given below:
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Totaled financial and economic construction cost derived from Table 32.5.1

are shown below by the applied road class.

Financial and Economic Construction Cost

Construction Cost (103g)

Road Class Length Remark
(Km) Financial Cost Economic Cost

F4 (DBST) 29.0 49,461 44,938

F5 (Soil 29.0 29,097 26,415

Aggregate)

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits, and the calculated

economic indicators for evaluation are given in Table 32.6.1 and 32.6.2.

The result indicates that the proposed project seems to be not feasible

under F4 Standard and F5 Standard in case the opening year is 1987,

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts

are tabulated in Table 32.7.1.



Table 32.1.1 SUMHARY OF ROAD INVENTORY

Item Description
Origin B. Yok Kham {J.R. 2309)
Destination A. Soeng Sang (J.R. 2119)
Length
Total 29.0 km
Improvement Section 29.0 km
DOH Road 0 Km
ARD Road 16.0 kn
Others 13.0 km
New Alignment Sectiocn 0 kom
Terrain Flat and Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 5.5m - 7.0m, 6.3 m (Weighted average)
Embankment Section
Length 29.0 km
Height 0.2m - 0.8 m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Poor 1.0 km
Soil Aggregate Poor 19.0 km
Earth Poor 9.0 km
Pipe Culvert 7 each
Box Culvert 0 each 0Om
Bridge
Permanent Bridge 2 each 60.0 m
Narrow Concrete Bridge 0 each Om (4m)
Wooden Bridge 0 each 0m

Overflow Section 0 place 0 km




Table 32.1.2

ROAD INVENTORY

PROPOSED ROUTE NO. IM-32 ROUTE NO. Rural B. YOK KHAM'JR 2309} A. SOENG SANG(J.R. 2119) L = 29.0 .
ARD -
NAKHON RATCHASIMA
2309
Y L T T T 1 | T ¥ T T ¥ I T T 1 ¥ T ¥ Tt 1 T 1 | T i T T T
STATION  (Km) o < © w = o 3 A a & ~ & ~ a =
L ! ! | i | 1 1 ] 1 i ! ! i 1 L 1 1 1 L I L] ! | i} ] 1 L ' )
1 = -1 LB N T T T ] L 1 ' = 1 L} ] T T { 1 1 [} 1 T 1 ] 1 3 I
2 z 2 . 5
VILLAGE % ST T g o 5 Z
- O o0 ME o HOO
Name M?\}s %ES.-: gé‘gg Z200 Ogom é",ﬂg
O~ %Em-INH ﬁ%m-—t 8N.—-1 ammm =
~ Household (H) " oo ' LN L i
- Population (P) i A m ma om T min A Mm@ a Qe
— ]
I .
TERRAIN Flat i Flat/Rolling
: ] : ] —t ] —t——+ —
Fomd:ion (m) 6.00 6.50 5.50 6.50 |6.00] 7.00 | 6.50 7.00 6.50 '
! L i 4 s i 5 :
CROSS Embankment ' R ! f ] } — } — f i —{ . 2 = { ] 1 —
SECTION Height  (m) . 0-20 0.40 0.30 0.50 0.80 ' 0.40 | 0.%0 I 0.30 0.50 0.30 0.50
t ] ¥ ]
Cutting 1 ; i i } } -+ i + — 7 ¥ } " -1 ] } f i — ——
Depth {m) :
1 T
——] —t i —td m— : Pttt ] :
Type/Length Iaterite Earth Laterite DT
PAVEMENT ——— F—t— —t—— 44— '
Condition Fair Poor
1
= Tow e _t 4t '.
FLOODING |, o\ gth(Km)/Height{m)
t -+ - — } E f - - } } } f { { f——t } i t } t } —~+ —t :
aND Left ’ | Calssava: | Paddy ! Cassava Cane
LA — —~ —t . — ;
Right 1 ' Ca‘ssava' ' Marsh o Cassava
! t 1 i ! ! | 1 | i | ! ] | 1 ! ! 1 !
PIPE 14 1 + T 1 L S T 1 i ] T ] 11 R T 1 | 1 4 1 [ q 1 I 1
e .
CULVERT Total Number 7 Pipes
e sy e S S s ) IS E— Bttt — — '
Station (Km) ~N 0
™ "
]
—_—tt—t—— —t——a—t +
BOX
CULVERT
o o
& Q o
BRIDGE ) [in)
. . o~ -
Dimensieon w v
o o
: S
5 O 4o
ﬂI] -l Lln -
O | &]
e —— '
[
RIGHT OF WAY (m) 14.0 20.0 )
i 1 1 i 1 1. /] 1 ]
) —— Tt i
Horizonta Yalr
ALIGNMENT ] ! | ! ] ! 1 L L { 1 ] ! | e
Vertical T et :
Fair
———— —t '
i 1 { [ '
ROUTE NO., AGENCIES L | Rural Road ARD
et —t —t B B e MU m— ! — f
32 -
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Table 32.2.1 TRAFFIC VOLUME ON ROQUTE IM - 32

1927 1993 2001
LINEK 1 AVR 1 AVR 1 AVR
N+ 4 4 2 vy 22 o
F/C I 1 1 1 1 = =
3V O 0 ] 0 0 0
TOTAL = = 10 10 23 25
N+D 0 0 i 1 4 4
L/B I 0 O 0 4] 1 i
oy 0 C 0 ] 0 8]
TOTAL ) O 2 2 = =
N+ 2 2 = 3 b bar
M/B I 0 0 0 0 1 1
oV 0 0 Q 0 0 0
TOTAL 2 2 3 3 & &
N+D z z2 3 3 2 2
H/B I o] 0 O 0 Q 0
oV O 0 O 0 0 y]
TOTAL 3 3 = 2 3 3
N+D0O 20 20 42 422 &3 A
P/PuT I 4 4 S & io 10
nv 0 Q 0O 0 0 0
TOTAL 24 34 43 43 72 72
N+D 19 1% 2 o 2 2
4/7T I b 3 1 i o 0O
v Q 4] 0 0 0 0
TOTAL 22 2 10 10 = 3
N-+I} 4 4 4 4 5 S
&/T I 1 1 1 1 1 1
nvy 0 0 0 0 Q 0
TOTAL 4 4 S ] 15y &
M+D 2 3 4 4 S =
10/7 I i 1 1 1 1 i
oy 0 0 0 0 0 0
TOTAL 4 4 bar 2 S S
N+D 64 &4 75 73 113 113
ADT I 10 10 it 11 17 17
ny O Q O 4] 0 )
TOTAL 7= 73 86 a6 130 130
N+D 114 114 128 128 172 172
M/C 1 12 12 13 12 17 i7
nv 0 8] 0 o o 0
TOTAL 126 124 i42 142 122 128
N+ i78 172 204 204 283 285
TOTAL I 27 22 25 25 24 24
oy O 4] O 4] 0 0O
TOTAL 199 1979 228 223 317 317
NOTE
M ¢ NORMAL TRAFFILC D : DIVERTED TRAFFIC
IV ¢ DEVELOPED TRAFFIC 1 : INDWUCED TRAFFIC
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rigure 32.3.2  CROPPING CALENDAR (1) CROPPING CALENDAR (2)

1300 CHANGWAT NAKHON  RATCHASIMA 1400 CHANGWAT BURI RAM
NAME OF CROP JAN [ FEBIMAR/|APR | MAY [JUN.| JUL |AUG | SEP |OCT | NOV|DEC. NAME OF CROP JAN |FEB | MAR | APR | MAY |JUN | JUL |AUG |SEP |OCT | NOV [DEC
RICE, I®' CROP | TRANSPLAN & ¢ S ~ X RicE, %' crop o — & &
{BROADCAST e & : " )
GROUND NUT oo
GROUND NUT =5 KENAF G— D X [
KENAF , o &— % CASSAVA & & 3
CASSAVA @ & ;
MAIZE G— % X
MAIZE fis} & VI S SORGHUM = = % X
SORGHUM oto %
SUGAR CANE o P
MUNG BEAN &—o vl -
1
COTTON fa O— % X
Nole FIRST CROP SECOND CROP

fat O3 LV i
= =4 Al )

50wing Qrowing season horvesting
season segson

o]
P
3
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TRELE 2Z.3.1 CULTIVATED & CLULTIVABRLE LA&ND
(1979}
C LINLT 1000 KA (FM*Z) ]
AMPHIE AMFHOE CLLTIVATED tAND UNUSED CULTIVABLE LAND
CODE NAME FAnDy UFPLAND TATAL FADDyY LFLAND TOTAL
0.222 (1.9 A4.375 (1032.0) 4£5.213 (104.5) - I3.730 0 S4.0)y 23,790 ( E4.0)
121%  CHOE CHAI - Go2T0 ¢ 16.0) L0250 (10,0} - 1.37% ¢ 2,00 L.a37% ¢ 2.
1220 KHON BURI - FE.125 ( 3E.0) 0 IRO12F O SEL0) - 13.000 ¢ 24,0) 15,000 ( 24.0)
1407  NONG KI Gu7za (0 1.5) 25,000 ( 40,0) 25,932 ( 41.) - 16,379 ¢ 27.0) 16,875 ( 27.0)
TABLE 32.2.2 CROP PRODUCTION
ITEM FADDY MAIZE BEANS GRUND CASSAVA SLGAR KEMAF COTTION LFLAND TOTAL
NUTS CANE TETAL
PLANTED AREA (1000 RAI)
1951 0.74 12,27 -1 Q.27 41.74 - 2.3 0. 0% L3227 L6001
1227 0.74 20.03 O0.1% C.7a 43,29 - 3.2 a.10 L7 .98 272
1993 WITHOUT PROJECT G.74 20.47 .19 0,73 43.20 - D.26 0. 11 &L 17 Lz, 23
WITH FROJECT 0.74 20.74 0.17 0.83 473, 25 - .01 .10 HEL 1P LS. DT
2001 WITHOWT PROJECT 0.74 20,98 .13 0.92 4;.8‘ - . 0% 0,13 &HE.19 a9
WITH PROJECT 0.74 Z21.25 0.14 0.85 42. 94 - 2.34 O.12 L1 AT 93
CROP YIELD (KG/RAI)
1921 227.0 IZ1.2 120.0 20201 2922.7 - 1£9.9 z250,0
1927 22g8.4 221.3 120,7 1 2537.9 - 165.9 250.0
19932 WITHOUT PROJECT 229.7 Z21.32 121. 4 20&.1 2553.1 - 1699 230.0
WITH FPROJECT 232.5 323.2 122.9 209.3 ZIAS.T - 169,79 S50.0
2001 WITHOUT PROJECT 221.6 21,3 122.4 208.1 25734 - 1699 250,0
WITH PROJECT 238,11 325.3 125.9 Z211.0 260T.9 - 1£2.9 250.0
CROF FPRODUCTION (TON)
1931 169 Ly DA 23 201 105,254 - 373 =2 112,243 112,412
15927 170 &y 436 2z 204 109,343 - 575 23 117,129 117,299
1992 WITHOUT PROJECT 171 L ST77 23 193 110,295 - S54 22 117,467% 117,349
WITH PRLLIECT 173 &L 705 21 124 111,142 - a1 26 118,412 115,734
2001 WITHOUT PROJECT 172 LaT741 22 191 110,392 - =24 TEO117,%05 115,077
WITH FROJECT 177 &, P25 21 179 112,115 - 437 2 11w, 7S5 119,932
NGTE = ZYMBOL “-" MEANS ZER(D OR NEGLIGIBLE SMALL



TABLE 22.3.% FARMGATE FRICE AND FRODUCTION COET

A e el i e A s S A e S A e . e e S U8 e . oy i, i PSS 411 e i

B T item FADDY MAIZE EEANS GRUND  CASSAVA SUGAR KENAF  ©OTTON
NUTS CANE
FARMGATE PRICE (BAHT/TON) i ~ _ — e
WITHOUT PROJECT (1981 — 2001) 4,144 2, Se7 by PO 7,115 675 412:3 ii,;;;
WITH PROJECT (1987 — 2001) 4,248 2,631 s SO 7,115 Loz - 4,445 , IS
CROP FRODUCTION COST (BAHT/RAI) i _ ) B . o
WITHOUT PROVECT (1921 - 2001) 573 431 402 1,051 748 ﬁ?ﬁ ;,iii
WITH PROJECT (1957 — Z001) sE 45 422 1,071 793 - oI

TABLE Z2.32.4 NET FRODOUCTION VALUE

{1000 BAHT)

WITHOUT PROJECT WITH  PROJECT
YEAR e —— -~ - ——
PADDY  UPLAND TOTAL FADDY  UPLAND TOTAL
1987 273 42,753 49,036 237 49,902 50,189
1992 282 49,254 49,536 300 51,088 51,388
2001 227 49,707 49,994 318 52,323 52,641

S L S e e o et et s el o ey St S B A B
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Figure 32.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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A.SOENG SANG(J.R.21I9)

C. NAKHON RATCHASIMA B. YOK KHAM(J.R.2309)

Figure 32.5.2 PROPOSED ROUTE NO. IM-32
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Table 32.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-32 (29.0 km)

Umit Financial
DBST Soi1l A
Items of  Unit Rate { ) ( ggregate Surface)
Q'ty B o't Finanpcial Economic , Financial Economi
S Cost (103} Cost (103§) Q' ty Cost (103B) Cost (10°H)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 62 1,035 a4l 632 1,935 o041
Excavation - Soil m3 20 0 0 0 0 V] o]
Excavacion - Hard Rock m3 160 0 o] 0 o o 0
Embankment m3 45 26,700 4,351 3,95¢ 258,700 4,351 3,852
Selected Material m3 80 52,400 4,752 4,229 52,400 4,752 4,32z2¢
Soil Aggregate Surface or Subbase m3 105 41,600 4,368 31,287 41 800 4,363 3,587
Crushed Stone Base m3 370 27,300 10,191 9,292 6,300 2,331 2,144
Soil Aggregate Shoulder m3 105 11,800 1,23% 1,102 2,700 283 252
Prime Coat and DBST m2 55 154,000 8,470 7,523 35,800 1L.,e82 1,772
Pipe Culvert m 2,100 610 1,281 1,178 619 1,281 1,178
Box Culvert m 16,000 0 - 0 0 0 0 0
Long Span Bridge m 80,000 0 0 a o 0 0
Short Span Bridge m 40,000 0 aQ 0 g 0 Q
Sub Total (a} 35,597 32,215 20,2371 18,368
Miscellaneous Works (a) x 7% 2,482 2,253 1,429 1,288
Total (b) 3g8,08¢ 34,470 21,797 12,832
PHYSICAL CONTENGENCY (b) x 15% 9,713 5,171 3,270 2,945
ENGINEERING AND
ADMINISTRATION (b} x 10% 3.,80¢ 3,447 2,180 1,985
7 sub Total 9,522 8,618 5,450 4,913
LAND ACQUISITION
Highly Developed Land ha 50,000 37 1,850 1,350 37 1,850 1,830
Less Developed Land ha 15,000 0 c 9 0 o o
Sub Total 1,850 1,850 1,350 1,850
GRAND TOTAL 49,461 44,238 22,097 26,415
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Table 32.6.1 COST AND BENEFITS Table 32.6.2 COST AND BENEFITS

(F4 STANDARD) (F5 STANDARD)
(1000 BAHT) . (1000 BAHT)
CosST BENEFITS DISCOUNTEDCLZ%) COsT BENEFITS DISCOUNTED(1274)
YEAR CUONST. AGRI. voc RMEZ YEAR CONST. AGRI. Vo RM
COST BEMEFIT SAVING ZAVING TOTAL COST BEMEFIT COST BENEFIT SAVING  SAVING TOTAL COST BENEFIT
1954 O G 3] 0 Q 0 ) 19324 ] {1 Q 0O s 3] 0
{95 17,975 o) )] 0 0 22,543 O 1935 10.544 9] 0 ¢ 0 1z,254 0
1984 24,763 0 0 ) 0 30,199 0 1984 13,2479 0 0 0O 0 17,791 0
927 3] 1,153 2,210 -170 2,193 O 2,251 15957 Q 1,152 1,658 —=4 2,777 0O 2:430
1982 0 1,270 Ty 2ET —167 5,390 4] 2702 1983 Q 1,270 1,727 -2 2,964 0 2y DL
i9e9 0 1,334 2, 344 ~1&4 3,584 o} 2,552 1539 O 1,236 1,726 =0 =, 152 0 2243
1970 0 1,503 21441 ~141 3. 787 4] 2,404 1990 0 1,502 1,564 -2z 2. 3EY 0 2,122
1921 ) 1,419 2,518 ~153 2,979 O =] 1921 Q 1.4&1% 1,923 24 T T26 0 2,001
1992 0 1,734 T, 595 -155 4,175 ) 115 1992 0 1,736 2002 -24 2,713 0 i,821
1993 0 1,852 2LLTR -157 4,371 s) 1,977 1993 0 1,852 2:071 23 2,200 O 1,744
1994  14,03A 1,951 2,726 -14% 4, Sy by B4 1,353 19%4 3,146 1,751 22112 ~o2 4,041 1,422 1,432
1995 G 2051 T, 200 ~-145 4, 706 0 14657 15995 0 2,031 2.152 —-Z1 4,182 O 1.50%
19%4 3] 2,150 2, 8hG —-141 4,373 O 1,569 1994 0 22150 2,154 =20 4,324 3] 1,392
1997 ) o, 250 T 2R -137 =, 041 G 1,44% 1297 0 2,250 2,235 -1 4, 444 0 1.284
1998 ) 2,249 T, 9D -1733 5,208 O 1,527 1995 0 Z2:3249 22786 -18 4,607 0 1,123
1992 %) Z.44% 5, 057 —-12% S, 375 0 1,232 1799 0 2,443 2218 -17 4,747 0O 1,082
2000 0O 2,545 =, 121 —-124 5,547 O 1,134 Z000 0 2,542 2,359 -1 4,3%0 0 1,001
2001 21,4670 22647 =, 185 ~-122 S5.710 3, 95% 1,042 2001 —12,150 2. 4£47 2,400 -15 5,022 -2,402 ARy
TOTAL 27,204 28,711 40,746% <2,208 47,472 55,137 22,154 TOTAL 14,411 22,911 21,097 —-244 S9,.664 320,025 24,862
DISCOUNTED ECONOMIC COSTS : 25,137 DISCOUNTED ECONOMIC COSTS ¢ 20,025
DISCOUNTED ECONOMIC BENEFITS : 25,154 OISCOUNTED ECONOMIC BEMEFITS 26,862
AGRICULTURAL DEVELOPMENT BENEFIT 11,454 AGRICULTURAL DEVELOGPMENT BENEFIT 11,4654
Voo SAVING 172530 VoC SAVING 13,383
RMC SAVING -1,050 RMC SAVING —-175
NET PRESENT VALLE = —26, 982 NET PRESENT VALUE =2 -5, 144
BENEFIT COST RATIO @ a.51 BENEFIT COST RATIO = 0.33
INTERNAL RATE OF RETURN 3 4.5 % INTERNAL RATE OF RETURN : 2.8 %
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Population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe (km)l/
Per capita time savings (10-4)
Scere

Access to Artery Highway
Average distance to highway (km)l/
Per capita time savings {10-4)
Score

Impassability
Impassable week a year
Impassability per vear
Impassability per capita {(10-4)

Score

Health

Access to Hospital
Average distance to Hospital (km}l/
Per capita time savings (10-4)
Score

Access to Medical Pacilities
Average distance to facilities (km)l/
Per capita time savings (10-4)

Score

.

.

-

s

19,2
24.1

43

7.2
0.028
82

100

o O o

14.5
0.056
130

B.4
0.033
132

Table 32.7.1 SOCIAL INDICATORS
{Proposed Route IM-32)

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (km)
Per capita time savings (10-4)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
El 4/
E2 5/
E &/
Degree of Improvement7/

Score

Disparity

G.P.V. in 1993 (Mn B)B/
With project
Without project

Per capita G.P,V. in 1993 (B)
With project (W)
Without project (w)

Degree of Disparity
(a/W) - (a/w)9/

Score

Total Score

£33

»e

"

3.9
14.5

0.348
188

179

39.1
39.1
1.75
111

99.3
96.4

4,120
4,000

743

32 - 19

Note:
YA ) shows the length or distance in

without project case. Unless otherwise,
lengthes are same both in with project case
and without project case.

Number of secondary school student estimated
based on the projected population of the
areas of influence applying ratios of
secondary school students to the total
porulation in the sample area.

Numbers of the sample areas

(Number of University Graduate
Teachers)/(Total Number of Student) x 1,000

(Total of Teachers)/(Total Number of
Student} x 1,000

Sum of 4/ and 5/

Ratio of E value of each route to an average
value of the same indicator E in case of the
Sample areas, 33 in number, along paved road
near the proposed routes.

The average value of E in case of paved
roads were calculated at 68.4 from the
following data:

Number of university graduate teachers 438
Number of Teachers 1,285
Number of student 25,196

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

—~ GRP per capita of the Northeast is
estimated at 11,897 Baht in 1993,

- Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM-33

Changwat - Nakhon Raichasima
JR.2 - A Chok Chai {J.R.24)
Length - 51.5 KM.



LOCATION OF PROPOSED ROUTE

SUMMARY
PROPOSED ROQUTE IM-33
Item Description
Changwat Nakhon Ratchasima
Origin J-R. 2
Destination A, Chok Chai (J.R.24)
Length
Total 51.5 km
Improvement Section 0 km
DOH Road 0 km
ARD Road 0 km
Others 0 km
New Alignment Section 1.5 km
Surface Type and Condition
Terrain
Influence Area
Area 372 km?
Population (1982} 18,900
Praincipal Crops Paddy
Traffic (ADT) 66
Existing 1,652
1993 2,150
2001 F4 (DBST)

Proposed Standard

Construction Cost
Financial
Economic

IRR

B/C

Social Impact

Recommendation

108,627 . 103 8
99,100 . 10° B
21.6 %

1.99
High

For further consideration

1

N

Natlonal Highway
Provincial Road
Proposed Route

X

HUA|
THALAENG




1. GENERAL

1.l cCharacteristics of the Route

The proposed route is located in the south of Changwat Nakhon Ratchasima .
The route, starting at the intersection of Route 24 with 224 at Amphoe Chok
Chai, runs westward passing through Amphoe Pak Thong Chai and ends at the
intersection with Route 21 at Amphoe Si Khiu. 1Its total length is 51.5 km.
(Figure 33.5.2)

The terrain is almost flat and rolling. In the influence area, there
exists several villages with total population of 18,900. There are one
medical center, one hospital and two secondary schools along the

proposed route.

The proposed route is the extension of Route 24 which is presently connect-
ed with Route 2 passing Changwat Nakhon Ratchacima.

Therefore, it will provided, upon the completion, the short cut to connect

Route 24 to 2.

1.2 Condition of Existing Read

There is no existing road which can be utilizes for the proposed route.

The fields reconaisance was made instead of the invontory survey.

2. TRAFFIC

2.1 Method
Assigment Method was employed for traffic forecasting as considerable
diverted and induced traffic are expected after improvement of the proposed

road due to time savings of transportation.

In this particular case, much diverted traffic from R.2 and R.224 to Pro-
posed Route is expected. Therefore diverted traffic was estimated based on

the result of 0O/D survey on R.224, additionaly.

2.2 Zoning and Road Links

The related area of proposed route was divided into four traffic zones and
four Amphoe of $i fhuen, Sing Noen, Pak Thong Chai and Chok Chai were chosen
as the major destinations of transport demand originated in the area. The
proposed route together with surrounding roads concerned were divided into
six road links, three links in the proposed roads and three links in the
surrounding roads.

Zoning map and characteristics of zone and links are shown in Figure 33.2.1,

Table 33.2.1 and 33.2.2.

2.3 Transport Movement

1) Passenger
The transport demand in terms of trips per day by origin/destination pair
in base year was estimated basing on the formula described in 7.3.3-1) of

the Main Report, as shown below:

Zone 1 2 3 4
1 4] 360 1142 631
2 0 0 518 288
3 0 0 0 1441

4 0 0 0 0
Grand Total = 4379

The transport demand which can be obtained by assigning demand mentioned

above to road links, are estimated as shown in the following table:



PASSENGER MQVEMENT (1982)

PROPOSED TRIPS
ROAD PER
LINK DAY

1 0
2 372
3 1023

2) Freight

The freight movement in terms of tonnage per day on proposed route was esti-

mated in accordance with the procedure described in 7.3.3-1) of the Main

Report. The basis and results of the estimation of freight movement

are shown in the following tables:

Ratios of Total/Non-Agricultural Freight Movement

Year 1987

Ratio 2.64

1993 2001

.32 1.79

FREIGHT MOVEMENT (1982)

PROFPOSED TONAGE PER DAY
ROAD -
LINK NON-AGRI. AGRI. TOTAL
1 Q 0 0
2 12 23 33
3 43

3& 129

2.4 Puture Growth of Transport Movement

The growth rates of passenger and freight movements for the periods of 1981-
1987, 1987-1993 and 1993-2001 were predicted by the formula described in

7.3.3-2) of the Main Report. The basis for the prediction is shown -OwW-

in the following tables:

GROWTH RATE (4 P.A.)

ITEM 1931 1937 1993

1987 1993 2001

PER CAPITA INCOME 4.2

4,5 4.7
TRANS. PRICE INCREASE 4.3 4.3 4.3
FOPULATION 1.9 1.6 1.4
PASSENGER MOVEMENT 5.9 6.0 &.0

— . ———————— DAL f— —— Sk e e o

GROWTH RATE OF FREIGHT MDVEMENT

GROWTH RATE (% P.A.)

ITEM 1981 1987 1993

1987 1993 2001

NON-AGRI. 7.6 7.7 7.8
AGRICULTURE Q.9 0.9 0.9
FREIGHT 2.8 3.2 4.3

2.5 Induced and Developed Traffic

The following ratios are used for the estimation of induced and developed

traffic described in 7.3.3~3) of the Main Report:

33 - 2



RATE OF INDUCEDR AND DEVELOPED TRAFFIC

YEAR
ITEM ~—m -
1937 1993 2001
INDUCED 79.8  85.2  93.0
DEVELDFED 0.0  10.9  10.9

2.6 Future Traffic

1) Traffic Composition

The movements of passenger and freight transport were transformed into
traffic volume by vehicle type applying future traffic composition as shown

in the following table:

TRAFFIC COMPOSITION

(UNIT = %)

LINK PASSENGER FREIGHT
YEAR —— e e e e e e e e e e e e e e e e e et e o e e
NO. P/C P/P L/B M/B H/B P/T a4/7T &/T 10/7T
1-2 1982 3.6 44.0 23.1 28.4 0.9 19.5 57.6 14.9 3.0
1987 5.8 41.8 22.0 27.1 3.3 18.8 46.7 20.2 14.3
1992 8.4 32.2 20.7 25.4 6.3 13.1 33.5 26.5 21.9
2001 11.9 35.7 18.9 23.3 10.2

17.0 146.C 35.0 32.0

— —— s —

2} Forecasted ADT

The average of the forecasted traffic on proposed road links is shown in
the following table and details by road link by traffic type are shown in

Table 33.2.3.

———— —

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

A — o " —

e e e AT
H/B P/FT 4/T  6/T  10/T

104 a3 1546 a7 402 79 13% 148 1221 431 16

145 114 213 143 o539 b2 2246 213 14677 473 2150

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

Paddy and uvpland fields are mixed in the area of influence. Around 75% of
the cultivated land is covered by paddy. As many cassava plants stand near
by the area, cassava ranks first in the upland field followed by maize,
ground nut, beans and cotton.

Large ares of unused cultivable land for upland field still remains in the
area.

Land use and capability conditions in the area of influence are shown in
Table 33.3.1 and Figure 33.3.1.

A typical cropping calendar in the Nakhon Ratchasima area is shown in

Figure 33.3.2.

M/C TOTAL

73 9 115 3 310 6 120 108 928 375 1304



Road Condition

3.2 Develpment Projection

. . . : ink Without Project With Project
ltural development in the area of influence was projected for Lin
Future agricuitu P /L Nos, of Nos.of /1 Nos.of
. . . . . Length Road Wooden Narrow Length Road Class Wooden
h o thout project and with project. The projected planted area g - -
both cases of without projec v praJ pred ' No. Terrain (Km) Class Bridge C.Bridge (Km) Narrow Bridge
unit yields by crop, and the consequent production volumes as shown in 1 Flat 31.0 4 0 0 22.0 3 o
Table 33.3.2 2 Flat & 5.0 1 0 o 4.0 0
e Rolling
2 Flat & 4.0 2B 0 o 3.0 $ 0
Rolling 1 (Fa)
Farmgate prices and production costs of the selected crops are estimated 2 Flat 10.0 4 0 0 8.0 0
3 Flat 2.0 1 0 0 14.5 )

as follows, referring to the Changwat data and field survey information as

) /1 Road 1 : Paved Road
shown in Tabl3 33.3.3. -
Road 2A : laterite Road with good surface condition and alignment

] i 1 r rices, produc- . . s .
Based on the above projected production volume, farmgate prices, p Road 2B : Laterite Road with good surface condition but poor alignment
tion costs and land preparation cost estimated separately, net production Road 3 : Laterite Road with poor surface condition and alignment

. R :
value (NPV) was cobtained as shown in Table 33.3.4. The difference between oad 4 Earth Road
NPV of with project case and NPV of without project case is deemed to be VOC savings, cbtained from the difference of total link VOCs in the cases of

the development benefit of the subject road. with project and those of without project case, were calculated as follows.

Vehicle Operating Cost Saving

4. VOC SAVINGS (unit:1,000 Baht)

I i i i i 7 vol. 1
n accordance with the concept and basic data given in Chapter 7 of Vo Road Class 1987 1993 2001

Main Report, VOCs on each road link converned were calculated in both cases
1 (F4) 25,839 35,627 55,556
of with project and without project.

Elements of road condition, which affect the calcualtion of additional costs

of VOC of each link, are shown below.

5. ENGINEERING

5.1 Preliminary Design

Preliminary design was carried out based on the following design criteria.
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Design Standard

Geometric Design

Typical Cross Section
Minimum Height of Embankment

Ordinary Section

: P4 (feasible}
AASHTO {Rural Highways)

as shown in Figure 33.5.1

1.0m

Approach of Bridge in Flat Area : 2.0m

Flood Section

Pavement Structure

In case of F4 Standard

0.7m {above flood level)

DBST 2.5cm
Crushed Stone Base CBR>80% : 15.0cm
Soil Aggregate Subbase CBR,20% :  15.0cm
Selected Material CBR> 6% : 20.0cm
Pipe Culvert
Standard Size @ 100cm
Standard Interwval
Paddy Area 200 m
Others : 500 m
Box Culvert
Standard Size : 2.4m x 2.4m

Location

as required

33

Bridge

Standard Type (width 7.0m)

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List in Figure
33.5.2

Alignment of the route 1s shown in Figure 33.5.2,

5.2 Work Quantity and Construction Cost

Work guantities based on the preliminary design and construction cost to-
gether with unit rate by work item are shown in Table 33.5.1.
Total financial and economic construction costs by applied road class F4

are as given below:

F4 Standard (DBST) L = 51.5 km
Financial Cost 108,627 - 1035
Economic Cost 99,100 . 1035

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits, and the calculated
economic indicators for evaluation are given in Table 33.6.1,
The result indicated that the proposed project seems to be feasible in

under F4 Standard (DBST).

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts
are tabulated in Table 33.7.1. Social impacts of the propcsed route are

considerably high.



C. Nakhon Rutchasum PROPOSED ROUTE NO. IM-33

Figure 33.2.1 ZONING AND ROAD NETWORK

LEGEND

@ Troffic Zone

@ Dummy Node

S Road Link Code
EEmE Proposed Road Link

/ \
4

@ \\ B.N W < \ . .
) o B.Nond WoeRg /' a pak Thong Chai §

3 Is ;
suENNEy }lliﬂlll!\lllll'@uu. nlll@iﬂ\i\ll
. ,

S— Other Road

Table 33.2.1 ZONE CHARACTERISTICS

Administrative Division Population
Tambon
Zone Changwat Amphoe Code Tambon % Zone Attraction
i Nakhon Ratchasima Sikhiiu 1 23,090 100 23.1 Table 33.2.2 LINK CHARACTERISTICS
I 4.220 50 2.1
—— e —_— Total ~— ______ _._ 2.2 __70.0 _
2 Nakhon Ratchasima Sing Noen 1 4,707 5 0.2 Link Node Pair Eength frade Remark
8 6,919 40 2.8 No Start Node End Node W W W W
10 4,120 700 2.9
Total 5.9 53.7
mmmm e s smlmme memmm——em—— me——e= —e—e— = mems emss— e 1 1. A. Sikhuieu 2. B. Nong Waeng 31,0 22.0 10 1 Rural
3 Nakhon Ratchasima Pak Thong i 20,081 80 16.1 .
Chai 2 9,608 80 7.7 2 2. B. Nong Waeng 3. A. Pak Thong Chai 12.0 15.0 9 1 Rural
__.3__  _3,641 100 _3.6 3 3. A. Pak Thong Chai 4. A. Chok Chai 21.0 4.5 6 1 ARD
R VU Total — ____._ ——— 27.4 _135.6 11 1. A. Sikhieu 21. C. Nakhon Ratchasima 38.0 38.0 2 2 R.2
4 Nakhon Ratchasima Chok Chai 1 22,407 50 11.2 12 4. A. Chok Chail 21. C. Nakhon Ratchasima 35.0 35.0 2 2 R.224
2 6,463 80 5.2
------ e 13 3. A. Pak Thong Chai 21. C. Nakhon Ratchasima 23.0 23.0 3 3 R.304
Total 16.4 91.7
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Table 33.2.3 TRAFFIC VOLUME ON ROUTE IM - 33

v M — i o T . e o S . o A Yk e

. . e it e e e e Sk e e i g e ey e e S8

YEAR 1737 1993 2001
L INK 1 2 3 AVR. 1 2 F AVR. i 2 3 AVR.
N-+L &4 ¥ &7 Lb 85 & 71 &2 iz4 1zZ2 137 20
F/C I = 2 & = 15 17 1z 135 FE 27 23 31
oy 0 0 0 0 = 4 =z 3 & 3 7 7
TOTAL 72 75 7= 73 103 110 107 104 162 1746 169 168
N+ 25 a2 37 20 =2 41 47 39 43 =3 a4 33
L/E I 29 53 23 29 = 42 29 36 31 o 40 30
oy a 0 0 0 7 4 2 a2 10 12 11 11
TATAL =4 &5 &0 oY 77 22 =4 23 104 126 115 114
N+D 2 32 as 20 Y3104 1172 10} 126 141 152 JE
M/E 1 36 41 28 =3 44 32 el 43 = z 4z &2
ov 0 Q 0 0 2 11 10 i0 12 15 14 =
TOTAL 10% 123 114 115 142 147 157 154 201 227 215 213
N+ 53 =4 54 =3 71 74 76 73 105 112 117 110
H/E I 4 S 2 4 11 i & 11 2 21 22 27
v 0 0 0 O 2 = 2 2 3 7 & b
TOTAL =7 v -8 o2 23 =¥ 87 a7 133 150 144 143
N+D 252 250 2464 244 258 30Y 326 304 3RS 412 433 404
F/P&Y I &5 73 =1 L4 21 73 &4 50 110 127 27 103
ny 0 o 0 0 14 20 13 13 22 27 =24 24
TOTAL 296 24 31T 310 84 422 407 402 S1é S6b6 544 TE7
N+D 52 &3 73 &3 47 o6 &4 53 42 47 =0 44
477 1 23 28 1% 23 1% 24 14 20 132 14 i1 13
v 0 o 0 0 4 & 3 = 2 4 ic 3
TOTAL 75 22¢ 24 =10 71 =723 95 79 57 &b &4 &2
N-+I 105 111 115 110 124 141 147 140 1gz2 192 201 190
&/T 1 10 1z 38 10 13 1% 12 16 23 34 23 pac
oV 0 0 0 O 3 4 4 4 & = 7 7
TOTAL 115 123 124 120 132 144 144 159 216 234 231 2246
N+D 98 102 1035 1014 127 134 13% 132 173 183 1921 121
106/7 I 7 4 4 7 12 15 11 i3 26 3 | 21 26
oy 0 0 0 O 3 4 2 3 1) 7 & &
TaTaAL 105 111 111 108 142 153 152 148 205 221 219 213
N+L 702 741 804 748 877 247 1002 933 1120 1274 1345 1234
ADT I 182 212 145 180 237 276 18% 235 34% 406 275 346
ov 0 0 o 0 42 59 S4 53 71 g7 79 78
TOTAL S84 972 951 923 1162 1283 1244 1221 15600 17466 1702 1677
N+D 237 281 31t 271 270 316 346 304 321 369 3¥E 357
M/C I 119 113 74 104 122 117 77 110 131 106 57 104
ov 0 0 o o 17 13 15 1& 12 7 9 10
TOTAL 36 294 3RS 275 415 448 432 431 4453 482 476 473
N+D 240 1042 1117 1019 1147 1263 1347 1227 1301 1443 1743 1611
TOTAL I 300 324 219 284 365 393 265 45 430 S12 347 452
nv 0 Q 0O o (oY 74 &Y &% =1 74 8& 29
TOTAL 1240 1366 1335 1304 15378 1730 1622 1652 2065 2248 217% 2130
NOTE
N : NORMAL TRAFFIC ¢ DIVERTED TRAFFIC
oV : DEVELOPED TRAFFIC : INDUCED TRAFFIC
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PROPOSED ROUTE NO.

1

CULTIVATED LAND FOR PADDY

CULTIVATED LAND FOR UPLAND CROP

CULTIVABLE LAND FOR PADDT

Y CULTIVABLE LAMND FOR UPLAND CAQP
AN o T A <C o S % imeuLTIsLe o

3
INFLUEMCE ARECA OF PROPOSED ROUTE

s S SV ;7- j- e
RO AR VAN N
TESL T, ’é')i{) ,/?Q‘( "’.{:'J)"{’\f-ff-%_ Z';%"*

AN SR, S AU DN S e

ngn :

33 - 9



rigure 33.3.2 CROPPING CALENDAR

1300 CHANGWAT NAKHON  RATCHASIMA
NAME OF CROP JAN | FEB|MAR| APR | MAY {JUN.| JUL [|AUG [ SEP |OCT | NOV|DEC
RICE, I croP | TRANSPLAN & @ © X
BROADCAST & €& 3 X
GROUND NUT Mk
KENAF ¢ @ X
CASSAVA 1Y Fa
@ ¢ -
MAIZE ¢—0 H X
SORGHUM e = ¥
MUNG BEAN o wly
COTTON (= Fat % X
Note : FIRST CROP SECOND CROP
?owinq e growing Season ® horvesting " = - X
segson 5ea50Nn
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TABLE Z3.3.1 CULTIVATED %

CULTIVABLE LAND

(17%)
EUNIT & 1000 RAT (KM~Z) 3
AMPHIOE AMFHIOE CULTIVATED LAND UNLIZED CULTIVABLE LAND
CODE NAME PADLY UFLAND TOTAL FADOY LIPL.AND TOTAL
T2.S00 (24,00 17.500 ¢ 22.0) 70,000 (112.0) 123,379 21.4) 139,373 (222.0) 192.7%90 (244.4)
121 SUMG NOEN 15,125  29.0) TLAZS (0 R.0) 23.7%0 ( 33.0) S, 750 14,0 24,3273 (1%1.0) 102,125 (1465.0)
1312 PAK THONG CHAI 21,250 ( 24,0) 8.750 ( 14.0) 20,000 ( 43.0) 4,375 7.0 45,000 ( 72.0) 49,375 ( 77.0)
1219 CHOK THAI 122 ( 21.0) 2125 (0 5.0) 146,290 ( 26.0) 0. 250 0.4) - 0.Z50 (0 0.4)
TABLE 3Z.3.2 CROP FRODUCTION
ITEM FADDY MAIZE BEANS GRUMD CASSAVA SUGAR KENAF COTTON LIFLANL TOTAL
NUTS CANE TOTAL
PLANTED} AREA {1000 RAI)
1921 25.94 1.45 0.327 0.40 1%.01 - - 0.17 17. 462 DELEZ
1387 32.16 1.24 0.37 0.&0 152.56 - - 0.1% 12.24 546,50
1993 WITHOUT PROJECT 40, S0 1. &2 Q.37 Q.60 16.13 - - Q.22 127.04 Y. T4
WITH FROJECT 42.97 2,06 0,42 0. 60 19045 - - O.24 232,09 L&, 0L
2001  WITHOUT PROJECT 4=, B4 1.77 0.3% 0. 40 14.%2 - - 0.27 Z0.02 L£2.87
WITH PROJECT 46,53 2.23 0.42 0.60 20,4635 - - 0.320 z24.23 70,81
CROFP YIELD (KG/RAT)
1981 207.% 242.6 75.0 123.1 1231.9 - - 190.5
1987 210.0 348.46 72.7 18a,1 1350.0 - - 120.5
1992 WITHOUT PROJECT 212.5 242, 4 22.4 183.1 13462.7 - - 120.5
WITH PROJECT 2146.4 350.7 83.6 19,2 1527.46 - - 120.5
2001 WITHOT PROJECT 2146.0 342, 4 28.0 128.1 1594.0 - - 120,58
WITH PROJECT 225.2 353.4 20.5 170.8 143%. 1 - - 120.5
CROF PRODUCT ION (TON)
1221 7,459 S0S & 113 22,984 - - | 23,544 31,303
1987 3,013 Sk 2% 113 24,113 - - =7 25,012 22,025
1993 WITHOUT PROJECT 2, 609 ShY =1 113 25,296 - - 42 2L, 23V 24,347
WITH PROJECT WL, 298 722 35 114 31,251 - - 4 B2y 306 41,4695
2001 WITHOUT PROJECT 2,472 L14 jeic 113 28,7463 - - Sz 279469 37,441
WITH FROJEET 10,474 733 > 115 23, 244 - - = 0, 03T 45,517

33 -
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e e e . A i i e e e b .

ITEM FADLDY MATZE BEANT GRUND  CASSAVA SLIDAR KEMAF COTTON
NUTE ANE

FARMSIATE PRICE (BAHT/TON) ) __

WITHMWT PROJECT (1981 - 2001) 4,255 2,606 72350 Gy 510 £y - - 11,995

WITH PROJECT (1927 ~ Z001) 4,444 22471 7550 L£.510 L7 - - 11,995
CROP PRODUCTION COST (BAHT/RAI)

WITHOUT FPROJECT (1981 - 2001) oo 493 493 1,043 Z0Z - - 1.571

WITH PROJECT (1927 - 2001) 575 42% o1% 1,0 241 - - 1,271

TABLE 32.2.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT WITH PROJECT
YEAR - e —s e ——— -
PALDDY LIPLANL TOTAL FADDY UPLAND TOTAL
1927 13.544 4,340 12, 424 12,249 4, 647 12,314
1993 14,245 5,281 20,126 146,821 52471 23,292
2001 146,729 S, 823 22,617 20,043 75 &27 27, 670

33 - 12



Figure 33.5.1
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Figure 33.5.2 PROPOSED ROUTE NO.IM-33 C.NAKHON RATCHASIMA J.R. 2 — A.C
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N RATCHASIMA

J.R. 2 — A. CHOK CHAI (J.R.24)
ROUTE NO. EXTENSION OF R24 L =51.5 Km.
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IM-33 (51.5 km)

Table 33.5.1 CONSTRUCTION QUANTITIES AND COSTS
Uni Financizl {DBST)
Itanms oI Uniz Race -
o't 3 . Financial Econaomic
@ cost (10%%)  Cost(10°F)
DIRECT CCONSZRUCTION CosT
Clezring and Gruxbine na 15,000 155 2,325 2,115
3
Zxczavation ~ Soil ™ 20 0 o 0
3
Ixcavacion - Bard Rock o 1580 G 0 g
Exhenkmenc m3 45 302,000 13,905 12,633
Selaczad Mazzarial m3 20 109,200 8,736 7,775
Sdil.Agg:egateSu:fac31or Suztasa m3 105 76,500 8,032 7,148
Crushed Stopne Base m3 370 59,200 18,574 17,088
Soil Aggragacta Shoulder m3 103 21,600 2,268 2,018
Prime Cos&t and DBST m2 3 283,300 15,582 14,024
Pipe Culvarc o 2,100 1,720 3,753 3,458
Zox Culverz 16,000 140 2,240 2,018
Long Sgen Zridgs m 80,000 0 0
Short Sgan Frzides 40,000 e o
Sux Toczl (z) 75,422 638,2%¢
Miscellznzaus %orks (g) x 7% 3,280 4L181
Taczl (b} 80,702 73,080
PEYSICAL CONTENGZINCY (b) x 15% 12,105 10,92
ENGIIIZZRING 2HD
ADATNISTRATION (b) x 10% 8,070 7,308 _
Sun Toczl 20,175 18,270
LARD ACQUISITION
Eighly Devsicped Land ha 50,000 155 7,750 7,750
Less Developed Land _ha_ 15,000 o o 0
Sus Toral 7,750 7,750
GRAEND TOTAL 108,627 99,100
33 - 17

Table 33.6.1

CONST.
COST

AGRI .

COST AND BENEFITS

(F4 STANDARD)

voc
ZAVING

{1000 BAHT)

T e e o e e o o e 0 7 0 A ket it fhl b Ll . e s, 172 e i o B Ak A4 o A S T Y R S B LR o e e o e e et Y A o . e e

19a8
1wz
1990
1921
1992
1992
19%4
1995
1794
1997
123
1999
2000
2001

19,220
47,350
29,7320

0

2,251
3,210
ICPRTiN
2,927
4,256
4,645
S.003

37,774

0O
0

0

=5, B3y

27,470
29,102
B0, 733
: D44
PR
25, 627
32,113
40, L09
43,100
45,591

o, 083
S0,574
53,065

= [ —{ —
55, 554

1

3
ry

A

939,227

DISCOUNTED ECONOMIC COSTS :

DISCOUNTED ECONOMIC BENEFITS :

ASRICULTURAL DEVELOPMENT BENEFIT
VOC SAVING
RMC SAVING

NET PRESENT VALLUE :

BENEFIT COST RATIO :

INTERNAL RATE OF RETURN

FITS DISCOUMTED(1I2Y)
RMC
SAVING TOTAL COZT BENEFIT
O 0 27,244 0
0O 0 A2,1546 8]
0 0 2,9 (9]
—is2 25,762 0 23,003
~1&2 27,739 0O 22,11%=
-15% 29,715 0 21,150
~-18% 31,491 Q0 20,140
=131 33,4464 0 19,103
—-147 35,442 0 12,057
-143 327,413 0 17,014
=134 40,477 11,275 14,345
-124 43,334 0 15,627
-115 44,195 O 14,374
=106 42,054 Q0 14,102
=97 S1,713 0O 132,325
-87 54,772 0 12,552
=73 97,4632 o0 11,793
=A% L0,471  ~T,0%3 11,051
=1.8%6 AZ5,70% 125,481 250,254
125,431
250,254
12,332
232,881
-5k
124,775
1.9%
21.6 %



Table 33.7.1 SOCIAL INDICATORS
{Proposed Route IM-33)

Population {1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe (km)}l/
Per capita time savings (10-4)
Score

Access to Artery Highway
Average distance to highway (km)l/
Per capita time savings (10~4)
Score

Impassability
Impassable week a year
Impassability per vear
Impassability per capita (10-4)

Score

Health
Access to Hospital
Average distance to Hospital (km)l/
Per capita time savings (10-4)
Score

Acecess to Medical Facilities

Average distance to facilities (km)l/

Per capita time savings {10-4)

Score

L)

'

e

18.9
22.8

48

B.5 (11.8)
0.056
185

15 (21)
0.101
220

o o o

8.7 (11.9)
0.056
130

7.8 (l0.6)

0.049
196

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (km)
Per capita time savings (10-9)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
Bl 4/
E2 5/
E &/
Degree of Improvement?/

Score

Disparity

G.P.V. in 1993 (Mn B)8/
With project
Without project

Per capita G.P.V. in 1993 (B)
With project (W)
Without project (w)

Degree of Disparity
(am - (a/wm3/

Score

Total Score

L13

"

)

"

3.6

7.8 {10.4)
0.301

163

112

44.6
44.6
1,53
98

66.9
57.8

2,934
2,535

6.16
286

1,258

33 - 18

Note:

v

( ) shows the length or distance in
without project case. Unless otherwise,
lengthes are same both in with project case
and without project case,

Number of secondary school student estimated
based on the projected population of the
areas of influence applying ratiocs of
secondary school students to the total
population in the sample area.

Numbers of the sample areas

(Number of University Graduate
Teachers)/ (Total Number of Student) x 1,000

{(Total of Teachers)/({Total Number of
Student) x 1,000

Sum of 4/ and 5/

Ratio of E value of each route to an average
value of the same indicator E in case of the
sample areas, 33 in number, along paved road
near the proposed routes.

The average value of E in case of paved
roads were calculated at 68.4 from the
following data:

Number of university graduate teachers 438
Number of Teachers 1,285
Number of student 25,196

Estimated gross value of crop producticon in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Regionm,

which is estimated assuming that:

~ GRP per capita of the Northeast is
estimated at 11,897 Baht in 1993,

~ Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
Production,
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