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STUDY ROAD

Study
Reoad Changwat Origin - destination Route
No. Page
1 Nakhon Ratchasima/  A.Khong
Chaiyaphum ~J.R.2180 1-1 = 1-21
2 Buri Ram B.Waeo(J.R.202)
-K.A.Na Pho 2-1 - 2-17
3 Khon Kaen/ J.R.2301
Maha Sarakham -3.Na Chuak 31 - 3=21
4 Khon Kaen A.Chonnabot {(J.R. 2057}
-B.Kut Ru({J.R.2065) 4-1 - 4-%Z3
5 Khon Kaen A.Nam Phong(J.R.2039}
-J.R.209 5-1 - 5-19
[ Udon Thani/ B.Sok Chan(J.R.2146)
Khon Kaen -Ubolrattana Dam(J.R.2109) 6-1 - 6=17
7 Udon Thani B.EKhok Lat (J.R.2313}
-B.Tha Yom(J.R.2316) 7-1 - 7-19
8 Udon Thani B.Huai Koeng (J.R.2)
-A.Kumphawapi (J.R.2023} -1 - 8-16
9 Udon Thani A.Nong Han{J.R.22)
-A.Kumphawapi (J.R.2023) 9-1 - 9-21
10 Udon Thani/ A.Phen{J.R.2022)
Nong Khai -J.R.212 10-1 - 10-23
11 Udon Thani B.Thung Yai(J.R.2096}
~K.A.Thung Fon 11-1 = 11-17
12 Sakon Nakhonn A.Sawang Daen Din(J.R.22)
-A.Song Dao 12-1 - 12-16
13 Sakon Nakhon/ B.Chuam{J.R.2094)
Nakhon Phanom -A.Na Wha 13-1 - 13-17
14 Sakon Nakhon J.R.223
-K.A.Tao Ngai 14-1 - 14-17
15 Nakhon Phanom A.Renu Nakhon{J.R.2031)
-B.Ku Ru Khu{J.R.22) 15-1 - 15-1%
16 ¥Nakhon Phanom J.R.212
~K.A.Whan Yai 16=7 ~ 16-16
17 Kalasin A.Kuchinarai({J.R.2042,2030)
-B.Na Khu 17-9 - 17-19
18 Kalasin/ C.Kalasin
Roi Et ~B.Khok Nong Bua(J.R.2118) 18-1 - 18-21
12 Roi Et A.Seliaphum{J.R.23)
-B.Kham Phon Sung(J.R.2136) 19-1 - 19-18
20 Ubon Ratchathani B.Na Hai(J.R.2049)
-A.Kut Xhao Pun 20-1 - 20-17
21 Ubon Ratchathani A.Trakan Phut Phon{(J.R.2049)
-A.Khemarat (J.R.202) 21-1 = 21-20
22 Ubon Ratchathani A.Xhemarat
-B.Huasa Phan{(J.R.217) 22=-1 - 22=27
23 Ubon Ratchathani B.bon Chik(J.R.217)
-B.Non Riang 23-1 - 23-19
24 Ubon Ratchathani B.Na Suang({J.R.24}
-B.Na Yia 24-1 - 24-17
25 Yasothon/ A.Maha Chana Chai{J.R.2083)
8i Sa Ket -A.Yang Chum Noi(J.R.2165]} 25-1 - 25-23
26 Surin/ B.Nong Dang{J.R.2030,2033,2024)
8i Sa Ket -A.Rattana Buri 26~1 -~ 26-18
27 Surin/ B.Nong Khao (J.R.2079)
Buri Ram -A.Chom Phra(J.R.214} 27-1 - 27-19
28 Buri Ram C.Buri Ram
~Lam Chi (River) (J.R.2078) 28-1 ~ 28-20
29 Buri Ram/ A.Prakhon Chai{J.R.24)
Surin ~-A.Krasang 29-1 - 29-20
30 Buri Ram/ A.Huai Thalaeng
Nakhon Ratchasima -B.Kasang(J.R.218) 30-1 - 30-20
31 Buri Ram A.Lam Plai Mat{J.R.2073)
-A.Nong Ki{J.R.24) 31=-1 - 31-20
32 Nakhon Ratchasima/ B.Yok Kham(J.R.2309)
Burl Ram -A.Soeng Sang(J.R.2119) 32-1 - 32-19
33 Nakhon Ratchasima J.R.2
~A.Chok Chai(J.R.24) 33~1 - 33-18
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PROPOSED ROUTE NO. M- |

Changwat : Nakhon Ratchasima / Chaiyaphum
A.Khong- J.R. 2180

Length - 48.0 KM.




SUMMARY

PROPOSED ROUTE 1IM-1

LOCATION OF PROPOSED ROUTE

Item

Changwat
Origin
Destination
Length
Total
Improvement Section
DOH 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
Constructicon Cost
Financial
Economic
IRR
B/C
Social Impact

Recommendation

Description

Nakhon Ratchasima/Chaiyaphum

h. ¥hong.
J.R. 2180
4B.90 km
46.0 knm
R.2160 33.5 km
3.0 km
9.5 km
2.0 km

Soil Aggregate, Poor

Flat and Partially Rolling

269 km
27,900
Paddy

81

521

675

F4 (DBST)

9,483 . 10
8z,908 . 10
9.6 %
0.81
High

2

3y
3y

For immediate implementation
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1. GENERAL

1.1 Characteristics of the Route

The proposed route extends in two Changwat of Nakhon Ratchasima and Chai-
vaphum.

The route originating at Amphoe Khong, runs northwestward passing through Ban
Non Toe, King Amphoe Ban Luam and Ban Non Rai and ends at the intersection
with Route 2180. Its total length is 48.0 km (Figure 1.5.2).

The terrain is almost flat while some sections are rolling. In the influence
area, there exists several villages with total population of 27,900. There
are three medical centers and two secondary schools but no hospital along
the proposed route.

The proposed route, upon completion, will form an important part of road net-
work to connect two artery highways, Route 2 and 201 in the developed agri-
cultural area.

An existing road diverging from Ban Pon Plac at 37 km away from the beginn-
ing point of the proposed route is a wain route connecting the east part

of the area with Route 201 through Route 2180. This route, however, often
becomes impassable for long duration owing to the flooding from the Chi

river as it passes closely along the river. Therefore, the proposed route
was planned at a distance of about 5 km from the Chi river taking westward

direction.

1.2 Condition of Existing zoad

Condition of existing roads to be utilized for the proposed route are sum-

marized in Table 1.1.1. The details are shown as the results of inventory

survey in Table 1.1.2.

2. TRAFFIC

2.1 Metheod
Assignment 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.

2.2 Zoning and Road Links

The related area of proposed route was divided into five traffic zones and
three Amphoe of Kho;g, Ban Luam and Muang Chaiyaphum were chosen as the
major destinations of transport demand originated in the area. The pro-
posed route together with surrounding roads concerned were divided into six
road links, four links in the proposed roads and two links in the surround-
ing road.

Zoning map and characteristics of zone and links are shown in Figure 1.2.1,

Table 1.2.1 and 1.2.2.

2.3 TPransport 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 5 11
1 0 623 222 191 52 223
2 0 0 144 314 32 215
3 0 0 0 192 47 162
4 4] Q 0 0 89 220
5 0 0 0 0 0 0
11 0 0 0 0 0 0
Grand Total = 2733



The transport demand which can be obtained by assigning transport demand

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

PASZENGER MOVEMENT (19:22)

FROFOSED TRIFS
ROAD PER
LINK DAY

1 710
2 o973
3 621
4 337

2) Freight

The freight movement in terms of ftonnage 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 1993 2001

Ratio 3.83 3.13 2.35

FREIGHT MOVEMENT (12&2)

PROPOSED TONAGE PER DAY
ROAD - -
LINK NON-AGRI. AGRI. TOTAL

1 27 98 125
2 22 73 100
3 26 95 121
.1

12 435 o7

2.4 Tuture Growth of Transport Movement

The growth rate 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 in the following

table:

GROWTH RATE 0OF PASSENGER MOVEMENT

GROWTH RATE (74 P.A.)

ITEM 1981 1987 1993

ann

1987 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULATION 0.5 0.4 0.4

4.5 4.8 5.0

PASSENGER MOVEMENT

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (%4 P.A.)

ITEM 1981 1987 1793
19;7 19;3 2061
NON-AGRI. 5.8 6.2 6.5
AGRICULTURE 0.4 0.4 0.4
FREIGHT 1.8 2.3 3.0

2.5 1Induced 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:



AVERAGE FUTURE TRAFFIC ON PROPOSEDR ROUTE

— —

RATE OF INDUCED AND DEVELOPED TRAFFIC
%)
YEAR
ITEM - -
1987 1993 2001
INDLCED 92.6  99.1  107.5
DEVELOPED 0.0 2.0

1.9

—— - —_—

2.6 Future Traffic

1) Traffic Composition

The movement of passenger and freight transport were transformed into traffic

volume by vehicle type applying future traffic compositicon as shown in the

following table:

TRAFFIC COMPOSITION

—

(UNIT = %)
LINK PASSENGER FREIGHT

YEAR - - .
NO. p/C P/P L/B M/B  H/B P/T 4/7 &/T 10/7T
i-4 1982 0.0 52.7 0.0 47.3 0.0 4.5 15.2 &65.1 15.2
1987 3.5 49.2 4.5 40.4 2.4 7.8 135.4 57.2 19.6
1993 7.6 45.1 2.9 32.1 5.3 1.7 15.7 47.7 24.9
2001 13.2 39.5 17.1 21.0 2.2 17.0 16.0 35.0 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 Table

1.2,

3.

TYPE OF VEHICLE

YEAR - - —~— ADT M/C TOTAL
P/C L/B M/B H/B F/PLT 4/T7 &/T 10/T ,
1937 e & 54 3 70 3 29 10 135 242 423
1993 14 13 a7 19 as 9 28 15 229 232 521
2001 =4 44 95 24 1146 12 26 24 333 33% &75
3. AGRICULTURAL DEVELOPMENT
3.1 Present Condition

Nearly 87% of cultivated land in the influence area is covered by paddy

field.

and groundnuts.

factories on Route No.2 via drying places along Route 2150 or 2160,

Unused cultivable land remains for only upland field.

In the upland field, cassava ranks first followed by kenaf, maize

Cassava roots are shipped to the cassava pellet or flour

Land use and capabi-

lity condition in the area of influence are shown in Table 1.3.1 and Figure

1.3.1.

Typical cropping calendar in the Chaiyaphum and Nakhon Ratchasima areas are

shown in Figure 1.3.Z2.

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 producticon volumes are

shown in Table 1.3.2.

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 1.3.3.



Based on the above projected production volume, farmgate prices, producticn Vehicle Operating Cost Saving

(Unit: 1,000 Baht)

costs and land preparation cost estimated separately, net production value

{NFV) was obtained as shown in Table 1.3.4. The difference between NPV of Road Class 1987 1293 2001
with project case and NPV of without project case is deemed to be the 1 (F4) 7,115 9,622 14,919
development benefit of the subject road. 2R (F5) 4,526 6,541 10,965
4, VOQC SAVINGS 5. ENGINEERING
In accordance with the concept and bhasic data given in Chapter 7 of Vo.l 5.1 Preliminary Design
Main Report, VOCs on each road link concerned were calculated in both cases Preliminary Qgsign was carried out based on the following design criteria.
of with project and without project.
Elements of road condition, which affect the calrulation of additicnal costs Design Standard : P4 (if not feasible, P5)
of VOC of each link, are shown below. Geometric Design : AASHTO (Rural Highways)
Typical Cross Section : as shown in Pigure 1.5.1

Road Condition

Minimum Height of Embankment

Link Without Project With Project

Length Road/l Nos.of WNos of Length Road Class/lNos, of Wooden
: wooden Narkow — -
No. Terrain (km} class Bridge C.Bridge (km) case 1 case 2 Narrow Bridge

Ordinary Section 1.0m

"

Approach of Bridge in Flat Area : 2.0m

1 Flat 13.0 3 1 0 13.0 0
: Flood Section : 0.7m (above flood level)
2 Flats 15.0 3 0 0 15.0 0
Rolling 1(Fa) 3 2a(FS) Pavement Structure
3 Flat 7.0 3 i 0 7.0 0
J In case of F4 Standard
4 Flat 13.0 3 7 o] 13.0 0
DBST : 2.5cm
/1 Road 1 : Paved Road
Road 2A : Laterite Road with good surface condition and alignment Crushed Stone Base CBR>80% : 15.0cm
Road 2B : Laterite Road with good surface condition but poor alignment Soil Aggregate Subbase CBR>20% . 15.0cm
Road 3 : Laterite Road with poor surface condition and alignment
Selected Material CBRD> 6% : 20.0cm

Road 4 Earth Road

In case of F5 Standard
VOC savings, obtained from the difference of total link VOCs in the cases of

Soil Aggregate Surface CBR>20% 15.0cm

with project and those of without project case, were calculated as follows.
Selected Material CBR> 6% : 20.0cm



Pipe Culvert
Standard Size : @ l00cm

Standard Interval

Paddy Area : 200 m
Others 3 500 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
1.5.2

Alignment of the route is shown in Figure 1.5.2

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 1.5.1.
Total financial and economic construction costs by applied road class are

as given below:

Financial and Economic Construction Cost

Construction Cost (103B)

Road Class Length Remark
(km} Financial Cost Econcomic Cost

F4 {DBST) 48.C¢ 91,483 82,908

F5 (Soil 48.0 49,380 44,611

Aggregate)

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits, and the calculated
economic indicators for evaluation are given in Table 1.6.1 and 1.6.2.
The result indicated that the proposed project seems to be not feasible in

cagse of F4 Standard but feasible under F5 Standard.

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts
are tabulated in Table 1.7.1. Social impacts of the proposed route are

considerably high.



Table 1.1.1

SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Khong
Destination J.R. 2180
Length
Total 48.0 km
Improvement Section 46.0 km
DOH Road R. 2160 33.5 km
ARD Road
a 3.0 km
Others
9.5 km
New Alignment Section
g 2.0 km

Terrain
Alignment (Hori./Vert.)
Formation Width
Embankment Section
Length
Height
Cut Section
Length
Depth

Surface Type and Condition

SBST or DBST
Soil Aggregate
Earth
Pipe Culvert
Box Culvert
Bridge

Permanent Bridge

Narrow Concrete Bridge
Wooden Bridge

Overflow Secticon

Flat and Partially Rolling

Fair / Fair

6.0m - 7.5m, 6.5 m (Weighted average)
48.0 km
0.2m - l.2 m
0 km
m - m
Poor 3.7 km
Poor 40.8 km
Poor 3.5 km
14 each
0 each om
0 each om
each o m (4m)
each 47.0 m

1 place 5.0 km




Table 1.1.2 ROAD INVENTORY (1)

PROPQSED ROUTE NO. IM-1 ROUTE NO. 2160 A. KHONG (J.R. 2150, 2160) ~ J.R. 2180 L = 48.0 Km,
ARD
RURAL C. NAKHON RATCHASIMA/CHAIYAPHUM
T T T T T T T T T T T T T T T T T T H I ] 1 T i T I T b I ]
STATION  (Km) e ~ - © @ S 1 3 9 q Q P S ~ a a
+—tttt 4ttt
VILLIAGE qu g g
- Name % o 5’3 & o s o ﬁ o U
Q = O gw g o0 ZH oo
- Household (H) & o~ go- g @ o~ g
i = non nou CRV
- Population {P) & Mmoo £ T A m oo m oA
1 L L L 1 1 i ] 1 L 1 L | L 1 L 1 1 1 ! ] 1 ] 1 1 1 1 |
1 ' T L ] ] ¥ — | 1 ] T { T 1 I ¥ L1 I ¢ ] 11 4 + + ] ) 1
TERRAIN .
Flat Rollin Flat
1 1 1 1 i i [ i 1 i I i 1 g 1 L L] 1
e 01 1 1 T 1 13 1 1 T T 1 T 1 T ] 1 ] 1
ormation
Width {m) 6.00{7.00 C.50 7.00 7.50 6.50 7.50 7.00 6.50 7.0016.00 6.50 7.50
]
CROSS Embankment : t } { t } } { } } } ! ! ;
SECTION Height {m) 0.40 0.30 0.20 0.50 0.40 0.50 0.40 0.60 1.00 0.40 0.70 0.50 1.80 0.90
: Corting —t— — : : : a : | i : : :
Depth m
P ( ) | 1 L L 1 L 1 L ] 1 1 1 1 1 H [} 1 1 L 1 1 L 3 1 1 [l [ \ 1 (]
] ) ] L ¥ ¥ T T ] 1 i T ] 1 T T 1 ] ] T ] I ] 11 | 1 ] 1 1 ]
Type/Length DT Laterite DT Laterite | DT Laterite
PAVEMENT — Attt —t—t—t
Condition Good Poox
i 1 ] ] 1 1 ] 1 \ 1 1 1 1 ! 1 1 | 1 1 1 1 1 1 1 1 ! 1 1 _
Overflow ! ' ' ' ! ' ! J l I l T T i 1 T T ! T 1 1 I ! 1 ] t 1 t 1
FLOODING .
ngth{ Height{m)
[Le K/ i : : ' L ! l 1 1 L L 1 | L ! ! ) ! (I 1 1 . ! ] L ]
|| 1] 1 b ) L] I [ [} ] ] B | ¥ ] i ) 1 1 1 1 1 | i 1]
Left Paddy t!(enaf Paddy Cassava Paddy| Kanaf Paddy
ﬁsngn —y —i , ; : | i f—rif } ] ! —t | | : { +— : i
Right Paddy Cassava Bush paddy| Cassava Paddy
4ttt p—t | 1 —t
PIPE t |
Total Nlmlber 14 pipes !
VERT 1 | ) L i ! 1 1 I L 1 ! ! ! 1 1 I ! ! ' H | ! ' 1 | t 1 1 1
¥ i ] I [] 3 I ) 1) T 1 ] i ] 1 ] 1 ] 1 1 i ] 1 5 ] 1 [} 1 [ ]
Station (Km) @
o~
Yttt —t—t 4ttt 44—t ——t—t—+——+—+—+
BOX o
CULVERT o
& (24 ]
- .
BRIDGE . . v
Dimensicn
o
[32]
<
o
m
]
=
1 ! 1 1 ! ] 1] 1 i i t 1 1 | i l | l [} ! 1 1 1 [ 1 H ! ! [} 1
] ¥ 1 T 4 T ] T i ] i T 1 T [ ] ] 1 ] i T | I 1 ] I T 1 1 ]
RIGHT OF WAY (m}
i ! 1 ' ] 1 { ! | i H 1 ! ! { 1 I [ ! [ 1 1 1 L | | { | 1 ]
] ] I 1 [ L} ] 13 ] [| [ ] [ R 1 H 1 1 i i ] | ] T 1] 1 ] ] [] 1
Horizontal Fair
ALTIGNMENT 1 1 L 1 L | 1 ! 1 L 1 | 1 1 1 l ! 1 1 | I H i ] ! 1 I i | 1
3 ) 1 [ 1 1 L] L) t ) 1 ) T ] ] 1 K] ¥ 1 ] L1 1 i ' i [ ] T ] I 1
Vertical Fair
| 1 L 1 1 ! 1 | 1 I ! 1 1 I ] 1 1 | | [ { i | { 1 1 1 ] ! 1
1 T T T 1 T i T T I T 1 T T 1 T T T T T T 1 3 T 1 1 T T ] 1
ROUTE NO., AGENCIES DOH 2160
l 1 L ] \ L L 1 1 ! | 1 ! I 1 ] 1 ' ! £ } I ! L H H L . 1 1
¥ L ¥ I |4 T ] ¥ T |1 I Lo I I 1 1] ) [) [} 1 3 1 i [} i 1 I ] 1 L




ROAD INVENTORY (2)

PROPOSED ROUTE NO. IM-1 ROUTE NO. 2160 A. KHONG (J.R. 2150, 2160) v J.R, 2180 (Cont'd)
ARD
C. NAKHON RA SIMA APH
RURAL TCHA /CHATIVYAPHUM
T T T T T T T T T I J ¥ [ 1 1 I 1 ] ] 1 T T T
STATION  (Km) =5 p =5 3 - g g 3 S 3 a A = ® o
+—tt 44—ttt " LI — — { t
o
=z 5 st~ m
- Mame 24 o o No Exist U = o
Mmoo oo = Q =@ Q9
Taow Z N o« o ©
- Household (H) o oWl O <~ QMmN
. < 8, y |ing Road |& 2R
- Population {(P) | Moo, ' Moo m = o M 3o,
1 1 |} 1 1 1 1 1 l ! ] i 1 H 1 1 1 i
1 T 1 ] ] T ] ] L] ] 1 1 | 1] Ll 1 I ] i 1 ] [} [} i
TERRATN Flat Flat
] 1 1 3 [ I 1 1 1 1 ! 1 1 L 11 1 1 ] | 1 L 1 1 i 1
1 [ ¥ L 13 L 1{ 1 L] ] | L) ] i ] [] 1 14 ] 1 1 1 1] 1] 1
Formation
- Wi 7.00 6,50 7.00 6.00 4.00 5.00 .50
idth (m) I I ) ! ! 1 i y , 1 ! f ! | i ] 1
[ 1 —l ! 1 H | 1
CROSS Embankment ' ' ' ! ' ! ' ' ! ' - i 1 T - I ; ? T ] i y ; t
SECTION Height  (m) 0.40 0.30 1.00 0.20 1.20 .80
Cutting = =ttt = : —t— —t—t——
Depth {m)
—tt ——t— —t—t—t—t——t
Type/Length Laterite Earth Laterite
PAVEMENT — -ttt e Tt
Condition Poor Fair Poor Poor
N L 1 i ] t 1 ! 1 1 1 1 ! ! 1 t 1 | | ] ] 1 1 i | | [ ) 1
Overflow 1 ) 13 [y T ¥ 1] ] L:i 0 1] ] 1] |} i ] 1 4 ) 1] 1 1 1] 3 1§ 0 | 1] T
FLOODING Length{Xm)/Height{m) H=0.4
] ] 1 t L | 1 | ! | 1 [ H i ! | ] | 1 [ t 1 L ! i 1 1 1 !
11 5 ¥ 3 i 1 ¥ ] ¥ ¥ i | 1 1 i 1 1 1 ] 1 13 H |3 ] [ 1 L [) 11
Left Paddy Paddy
LAND 7+ttt —— Tt
USE Right Paddy Paddy
! ! ] 1 1 P ] I ! ] ! ! | L | ' { ! ! | ! ] ] | 1 | 1 ] )
] ¥ 1 ] L { ] ] [ 1 1 [ 4 [] [] ] ¥ 1] 1 1 ]
PIVE;:ERI‘ Total Number l I I i o l I i
= ] —t—it 1
Station (Km) ~ e 0 .
2 2 I
—tt —t— —t—t—t—t
BOX
CULVERT o S o o
& o . 3] el
. [Ty . .
BRIDCE @ — i) wn
Dimension " " " ®
2 b a a
St M 5 H
0 0 0 T
= = =
— ey P i —
RIGHT OF WAY {m) 15.0 15.0
—_—t —— T Tttt
Horizontal Fair Fair
ALIGNMENT b i } } ' | | $ } f | | i { } f ! | f ] f | E } f | i
Vertical Fair Fair
A bt —t
ROUTE NO., AGENCIES DOH 2160 ARD Rural Rural
} : : : 1 1 I 1 1 1 ! ! ] | ! | ! H l ! ] 1 | ! i i l H
| ] T T T T T T ] T 1 T 1 I T I i 1 1 1 | 1 i




C. Chaiyaphum
Figure 1.2.1 ZONING AND ROAD NETWORK

PROPOSED ROUTE NO. IM-1

12
>
2

LEGEND

(@  Traffic Zone

@ Dummy Node

35 Road Link Code
BNEN Proposed Road Link

S QOther Road

Table 1.2.1 ZONE CHARACTERISTICS

Administrative Division Population
Tambon Table 1.2.2 LINK CHARACTERISTICS
Changwat Amphoe Code Tambon % Zone Attraction
Nakhon Ratchasima Xhong 1 13,214 100 13.2 64.3
""""""""""" TTeTeTYTTT mETmem mmmmem ommm mmeem memmmmmemmm Link Node Pair Length Grade
Nakhon Ratchasima Khong 6 5,849 90 5.3 = - Remark
1 _7,071 70 4.9 _No_ Start Node End Node W W W W
e e Total — ______ — 302
Nakhon Ratchasima Ban Luam 2 2,272 100 2.3 1 1. A. Kong 2. B. Nong Teng  13.0 13.0 9 4 R.2160
~3.__ _8:;375 50 3.3 2 2. B. Nong Teng 3. B. bon Ta Nin 15.0 15.0 4 R.2160
——— ——- Total — ______ —_—— 3:8 3 3. B. Don Ta Nin 4. K. A. Ban Luam 7.0 7.0 9 4 R.2160
Nakhon Ratchasima Ban Luam 1 6,349 100 6.3 ~ 20.4 4 4. K. A. Ban Luam 5. J.R.2180 13.0  13.0 11 4 ARD Rural
Chaiyaphum Chatturat 8 5,317 20 1.1 11 5. J.R.2180 21. J.R.201 11.0 11.0 4 4 R.2180
9 4,637 30 1.4 ,
"""""""" =T TETE TmEsmmeeess 12 21. J.R.201 11. C. Chaiya phum 15.0 15.0 3 3 R.2
___________________________ Total — _ _____ ___ 23 :
Chaiyaphum Muang 1 15,713 100 15.7 137.4
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Table 1.2.3

TRAFFIC VOLUME ON ROUTE IM - 1

It PP et £ - e YR AR LAt At Lot e B L PO Bt

YEAR 1987 1993 2001
LINK 1 4 3 4 AVR. 1 2 3 4 AVR. 1 < = 4 AVR.
N+D 3 2 2 1 2 7 b 7 4 & 12 164 18 10 15
F/C 1 2 2 3 2 3 [ g = 7 7 16 z1 20 17 18
v 0 0 0 0 0 0 o o Q 0 1 1 1 1 1
TOTAL ] = o 4 o 14 15 13 11 14 35 37 o8 23 34
N+D 3 3 = p 3 10 3 2 S g zZ4 20 24 13 20
/B I 2 4 4 3 3 o 11 10 9 Ed 20 27 25 22 24
oV O 0 0 O o O 0 O 0 0 1 i 1 1 1
TOTAL & 7 7 ] & 12 17 20 14 13 45 4z 80 a4 44
N+D 20 23 29 14 25 31 26 30 i7 24 30 25 29 146 24
M/B I 23 24 32 23 30 26 35 33 29 31 23 33 31 27 2%
oV O 0 0 0 (8] i i 1 1 1 1 1 1 1 1
TOTAL S6 5% &1 44 549 59 &3 64 47 S7 56 &0 61 44 55
N+D 2 2 2 1 i 3 4 5 3 4 13 11 13 7 11
H/B I 2 2 2 2 2 4 & 5 - o i1 15 14 12 1z
oV 0 0 o 0 8] 0 0 0 0 v 0 1 1 0 0
TOTAL 3 4 4 32 3 10 10 11 8 10 24 26 27 1% 24
N+D 40 33 39 22 23 o0 41 43 26 40 &3 54 &2 25 B3
P/P&T I 22 43 40 25 37 37 o2 49 43 446 52 &% &5 56 60
oy O o 0 0 0 2 2 2 1 2 2 2 2 2 4
TOTAL 72 76 79 56 70 71 ?5 99 70 83 119 126 130 3 116
N+D 7 3 7 3 S 3 b 7 3 [ 2 7 3 4 7
47T I 2 2 3 2 2 3 4 4 3 i 4 & & 4 S
iy O O 0 0 0 0 o 0 0 O 0O 0 0 0 0
TOTAL @ e El S 3 11 10 i1 & 2 i3 13 14 3 1z
N+D 26 20 23 12 20 23 i3 22 10 ig 12 15 1z 4 15
&/T7 I 2 11 10 z el g 12 11 4 10 10 13 12 9 11
oV Q 0 0 o 0 0 0O 0 0 0 O O 1 0 0
TOTAL 24 31 33 20 29 32 30 34 19 23 29 28 31 12 26
N+ = 7 8 4 7 12 10 12 35 £l 17 14 17 = 14
10/T I 3 4 3 3 3 S 6 b S S v 12 11 v 10
oy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 12 11 12 7 10 17 14 12 10 15 26 26 23 17 24
N+ 119 8 1154 51 i) 145 120 141 75 11@ 125 141 190 102 15%
ADT I 77 102 24 8z g% 101 134 123 108 117 147 1%& 183 137 170
v 8 0 0 0 0 4 b S 3 4 6 7 7 S [
TOTAL 1964 200 211 143 185 251 258 272 1846 237 347 364 330 264 2337
N+D 181 138 172 113 155 207 182 203 131 173 250 221 245 163 217
M/C 1 70 97 36 24 37 21 112 2?2 110 101 P9 131 114 134 119
Y o o o 0 0 3 3 3 32 3 3 3 3 3 3
TOTAL 232 295 264 207 242 291 297 305 244 202 I48 35T 363 200 329
N+D 2300 256 293 174 251 352 302 344 206 294 445 383 435 264 375
TOTAL I 148 199 182 176 176 182 246 224 213 2183 242 326 2983 221 290
v 0 o 0 0 0 7 8 8 b 7 10 10 11 a8 10
TOTAL 442 455 475 350 428 54z 555 576 430 521 697 719 743 S64 K73
NOTE
N : NORMAL TRAFFIC : DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC * INDUCED TRAFFIC
1 - 11
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rigure 1.3.2 CROPPING CALENDAR(!) ROPPING CALENDAR(2)

1300 CHANGWAT NAKHON  RATCHASIMA
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feis b 7. - L3¢ st & o
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TABLE 1.32.1 CULTIVATEDR % CULTIVAERLE LAND

i —— — L - — —

(197%)
[ UNIT @ 1000 RAT (KM™~2) 1]
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
CODE NAME PADLY UPLAND TOTAL FADDY LPLAND TOTAL
121.87% (195.0) 146,250 &.0) 138,128 (221.0) 1.230 ¢ 2. 10.313 ( 14.3) 11.543 ( 18.3)
1213 CHATTURAT 3.000 ( 2.0 S5.625 2.0) 10,4625 ( 17.0) - - -
1203  BANM LUAM 34.373 ( 35.0) S.4625 .00 40,000 ( 46£4.0) 1.250 ¢ 2.0) £.433 ( 10.3) 7,688 ( 12.3)
1304 KHONG 8z.500 (132.0) 5. 000 S.0) £7.500 (140.0) - 2.87%2 (0 46.2) ZF.875 ( 6.2)
TABLE 1.3.2 CROFP PRODUCTION
ITEM PADDY MAIZE BEANS GRUND CAS5AVA SUGAR KENAF COTTON LUPLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
19321 97.77 0.2% - D.04 11.11 - 4,92 - 14.324 1i4.1z2
1227 97.77 0.26 - 0.06 11.58 - 4,52 - 14.84 114,41
1993 WITHOUT PROJECT 97.77 0.2%2 - 0.04& 12.08 - 4,92 - 17.35 11%. 12
WITH PROJECT 99.02 0.30 - 0.06 12,05 - 4,92 - 12.35 117.37
2001 WITHOUT PROJECT 97.77 0. 320 - 0.04 12.77 - 4.%2 - 15,07 115.8
WITH FROJECT 97,02 0.33 - 0.07 13.80 - 4,92 - 12,13 112.15
CROP YIELD (KG/RAI)
1931 234.3 293.1 - 150.0 2044 .2 - 128,55 -
1987 224,33 294.9 - 150.0 205603 - 192.5 -
1992 WITHOUT PROJECT 224.3 296.7 - 150.0 20689 - 198.5 -
WITH PRCLJECT 237.1 300.2 - 150.% 2081.3 - 128.5 -
2001 WITHOUT PROJECT 234. 32 299.0 - 150.0 2083.3 - 193.5 -
WITH PROJECT 240.9 307.5 - 152.1 2114.2 - 192.3 -
CROFP PRODUCTION (TON)
1921 22,907 72 - 7 22.711% - 974 - 23,770 45,672
1987 22,907 77 - Ed 23,324 - 976 - 24,389 47,796
1992 WITHOUT PROJECT 22,907 232 - ¥ 24,992 - 974 - 26,062 42,970
WITH PROJECT 23,480 21 - ) 27,153 - BT - 28,233 S1,713
2001 WITHOUT PROJECT 22,907 0 - 4 26,4633 - v74 - 27,717 30,624
WITH PROJECT 23,858 101 - 10 29,174 - 76 - 30,265 54,123
NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL
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TABLE 1.3.3 FARMGATE PRICE AND PRODUCTION COST

ITEM PADDY MAIZE BEANS GRUND  CASSAVA SUGAR KENAF COTTON

NUTS CANE
FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (1981 - 2001) 4,332 2,473 - b, 4651 677 - 4,541 -
WITH PROJECT (1987 - 2001) 4+ 440 2,540 - iy 651 694 - 4,962 -
CROP PRODUCTION COZT (BAHT/RAL)
WITHOUT PROJECT (1231 - 2001) 594 490 - a86 229 - 717 -

WITH PROJECT (1927 - 2001) 606 510 - 206 836 - 717 -

— e ey et e e e} e

TABLE 1.3.4 NET PRODUCTION VALUE

(1000 BAHT)
WITHQUT PROJECT WITH  PROJECT
YEAR N -
PADDY  UPLAND TOTAL PADDY  UPLAND TOTAL
1987 40,923 7,805 48,728 42,419 2,017 50,486
1992 40,923 8,191 49,114 44,203 9,092 53,295

2001 /40,923 8,740 49, 6632 45,333 D867 55,750

1 -15



Figure 1.5.1

TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 1.5.2 PROPOSED ROUTE NO. IM-I C. NAKHON RATCHASIMA A. KHONGI(J.R-2150, 2160) - J.R. 2180
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C. NAKHON RATCHASIMA A. KHONG(J.R-2150,2160) - J.R. 2180
C. CHAIYAPHUM ROUTE NO. R.2160+ARD + RURAL L= 48.0 Km. LOCATION MAP

- Ny

B b0 ¢ I\

" S P e

p el / ! -\\. >' 5
Podinl { . - )

4 Length — 48.0 Km,

A "' -
i ) "(‘R o _“A 3 2d
A i , 2
- ‘v - 'z— : l-\ ‘. h T G
Yl ’ ‘\ ’ !‘l ~ o —
g A AV 0 B~ o WS ‘\i, Route 2160
TN \ - 0.T. or
P -

C. CHAIYAPHUM
A BUA YA!

2'd

KA. BAN LUAM

A. KHONG
(d

- ‘ )
! :f‘$\ v
1 'l“ W
/ s - <, L
T
Ve

-

~
1

.

Rallway

LY

BRIDGE LIST

Na/ Shlz(ir:lon Proposed B8ridge | Existing Bridge
1 28 C-7 00 x16.00 W-4,30 x13.00
2| 327 C~-7.00x10.00 W-4 50 x B.00
3] 38.0 C-7 00 x 1B Q0 W-450x15.00
4| 3350 C-7 00 x 10.00 -

5| 446 €-7 00 x B.0O W-4.50x 5 50
& | 46.1 C-7.00x 8,00 W-450x 5.50
LEGEND

MmN PROPOSEC ROUTE { IMPROVEMENT )
PROPOSED ROUTE ([ NEW CONSTRUCTION )
PAVED ROUTE

——-———— UNPAVED ROUTE

saceeew INVENTORY SURVEY ROUTE

() HOSPITAL

. v:,«b’d‘ \

[
%,
ﬁ ty
Il"

X S Improvement - 39.5 Km.

T PN WK P
% %Rolling - 8.0Km./

’y N~

O) MEDICAL CENTER
(s) SECONDARY SCHOOL
1. - 17 n



Table 1.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-1 (48.0 km)

Unit Financial .
DBST Soil A
Ltems of Unit Rate { } { ggregate Surface)
Q'ty 8 \ Financial Economic \ Financial Economi
Y cost (1038) cost (103%) QY cost (10%F)  cost uosm
DIRECT CONSTRUCTION COST
Clearing arnd Grubbing ha 15,000 114 1,710 1,556 114 1,710 1,556
Excavation - Soil m3 20 0 0 . 0 0 ) 0 . 0
Excavation - Hard Rock m3 160 o 0 0 0 0 4]
Embankment o 45 196,800 8,856 8,058 196,800 ~ 8,856 8,058
Selected Material o go 101,800 8,144 7,248 * 101,800 8,144 7,248
Soil Aggregate Surface or Subbase m3 105 71,300 7,486 6,662 71,300 7,486 6,662
Crushed Stone Base s 370 46,800 17,316 15,930 3,400 1,258 1,157
Soil Aggregate Shoulder n 105 20,200 2,121 1,887 1,500 157 140
Prime Coat and DBST m2 55 264,000 14,520 13,068 19,300 1,062 956
Pipe Culvert m 2,100 2,110 4,431 4,076 2,110 4,431 4,076
Box Culvert m 16,000 0 Y 0 0 0 o
Long Span Bridge m 80,000 0 o Y 0 0 0
Short Span Bridge m 40,000 72 2,880 2,563 72 2,880 2,563
" Sub Total (a) - - T "T67, 464 61,052 35,985 32,420
Miscellaneous Works (a) x 7% 4,722 4,274 2,519 2,269
Total (b) 72,186 65,326 38,504 34,689
PHYSICAL CONTENGENCY (b) x 15% 10,828 9,799 5,776 5,203
ENGINEERING AND
ADMINISTRATION (b) x 10% 7,219 6,533 3,850 3,469
Sub Total 18,047 16,332 9,626 8,672
LAND ACQUISITION
Highly Developed Land ha 50,000 25 1,250 1,250 25 1,250 1,250
Less Developed Land ha 15,000 0 0 °o 9o 9 o
Sub Total 1,250 1,250 1,250 1,250
GRAND TOTAL 91,483 82,908 49,380 44,611




Table 1.6.1 COST AND BENEFITS
{(F4 STANDARD)

(1000 BAHT)

——— - ——— ——

BENEFITS

——

cos DISCOUNTED(12%)
YEAR CONST. AGRI. voc RMC
£0ST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1984 14,381 0 0 0 0 23,293 0
1235 41,432 Q o 0 o 31,997 o
1986 24.871 0O 0 0 0 27,8356 0
19187 0 1,703 7:115 =278 &,54% o 7,629
1983 0 2,061 7533 -262 ERRCIE4 0 7.43%
1937 O Z:414 7,931 —246 10,119 O 7,202
1920 0 2,767 2,369 -220 10,906 0 b, 931
1991 0 120 2,786 213 11,693 0 L7625
1992 0 23:473 7,204 -197 12,480 O bH,323
1993 Q 3,826 9,622 -181 13,247 v &,001
1994 23,232 4,107 10,284 =157 14,235 10,5079 5.74%
1995 0 4,28% 10,946 -133 15,203 0 5.482
19946 0 4,671 11,608 109 16,171 0 5,207
1997 0 4,952 12,271 -85 17,132 0 4,927
19932 Q 5,235 12,933 -61 18,107 0 4,643
1999 0 S5.317 13,595 -37 19,075 0 4,371
2000 Q 5,798 14,237 =13 20,043 0 4,101
2001 -33,812 4,080 14,91% 12 21,011 -7,091 3. 839
TOTAL 67,324 60,118 189,392 -2,188 217,323 106,566 86,484
DISCOUNTED ECONOMIC COSTS 106,566
DISCOUNTED ECONOMIC BENEFITS : 36,434
AGRICULTURAL DEVELOPMENT BENEFIT 22,979
Vac SAVING 64,730
RMC SAVING =1,276
NET PRESENT VALUE : ~20,032
BENEFIT COST RATIO : 0.31
INTERNAL RATE OF RETURN : Yoo A

1 - 20

Table 1.6.2 COST AND BENEFITS
(F5 STANDARD)

(1000 BAHT)
£OST BENEFITS DISCOUNTED(12%)
YEAR CONST. AGR1I. vc RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1984 0 O 0 0 0 0 Q
1985 17,844 ¢ 0 0 0 22,384 0
1986 26,767 0 0 0 0 29,979 o
1227 0 1,708 4,526 -112 6,115 o T2 4460
1983 0 2,061 4,861 -108 6.815 0 T:1433
1987 0 2,414 5197 =97 7.514 O 5,348
1990 0 2,767 5,533 -84 2.214 0 S5.220
1291 0 3:120 S BAY =74 2,913 o 5,058
1992 0 2,473 by 205 =45 P.613 o 4,370
1993 0 3.326 5,541 -4 10,312 o 4, 665
1994 1.494 4,107 7,094 -3 11,144 766 4,509
1995 0 4,389 71647 =21 12,01% 0 4,333
1996 0 4,671 8,200 -3 12,8664 0 4,143
1797 0 4,233 2,753 iz 13,718 Qg 3.943
1993 0 T2 235 7,306 28 14,356% 0 3. 739
1999 0 S.517 9,839 435 15,420 0 2,334
2000 0 S.778 10,412 61 16,272 0 32329
2001 -21,194 &,020 10,945 77 17,123 -3.,872 2,128
TOTAL 25,1079 40,118 110,968 =445 170,642 49,256 66,712
DISCOUNTED ECONOMIC COSTS @ 49,256
DISCOUNTED ECONOMIC BENEFITS : bty 712
AGRICULTURAL DEVELOPMENT BENEFIT 22,979
VOC SAVING 44,125
RMC ZSAVING =373
NET PRESENT VALLUE : 17,456
BENEFIT COST RATIO : 1,325
INTERNAL RATE OF RETURN : 13.7 %4



Table 1.7.1 SOCIAL INDICATORS
(Proposed Route IM-1)

Population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access tO Amphoe
Average distance to Amphoe (km)1l/
Per capita time savings (10-4)
Score

Access tO Artery Highway
Average distance to highway {km)1l/
Per capita time savings (10-4)
Score

Impassability
Impasgable 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

113

(13

.

"

27.9
29.3

40

8.7 (8.8)
0.034
100

12 (13)
0.054
117

12
0.231
0.079
658

12 (14)
0.062
147

5.1 (5.3)
0.021
84

Education
Access 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 &/
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
(a/M) - (a/m) 8/

Score

Total Score

"

4

4.4

8.4 (8.5)
0.218
117

239

33.5
33.5
2.04
130

128.3
121.2

4,379
4,137

1,374

1-21

Note:

L4

12

( ) shows the length or distance in
without project case. Unless ctherwise,
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
population in the sample area.

Numbers of the sample areas

{Rumber 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

Bstimated 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,

- BAgricultural sector shares 40% of GRP, and

-~ Crop production shares 80% of agricultural
production,



PROPOSED ROUTE NO. IM-2

Changwat © Buri Ram
B. Waeo (J.R.202) - K.A. Na Pho
Length - 9.4 KM.



LOCATION OF PROPOSED ROUTE

SUMMARY

PROPOSED ROUTE IM~2

Item Descriptaion
Changwat Buri Ram
Origin B Waeo (J.R. 202)
Destination K.A. Na Pho
Length
Total 9.4 km V 2
Improvement Section 9.4 km %’ ,{'__ ".\ N
DOH Road R.2061 1.0 km " s ' ? L
ARD Road 8.4 km “’ m
Others 0 km LN o Bl
New Alignment Secticn 0 km *-, ( A l" "
Surface Type and Condition 5011 Aggregate, Good K ‘k 4 }
Terrain rlat 24 A J

Influence Area

Area 58  km?
Population (1982) 11,400 ;_1 Notonal Highway
Principal Crops Paddy BANGKOK g% Provincial Road
Traffic (ADT) RSN Y Y e — Proposed Roule
Existang le2
1993 668
2001 300
Proposed Standard F4 (DBST)
Construction Cost
Financial 16,277 .103 g
Economic 14,778 .103 g
IRR 10.2 =
B/C D.86
Recommendation For further consideration

4 L4 i BURI
215 . p’ RAM




l. GENERAL

1.1 Characteristics of the Route

The proposed route is located in the north part of Changwat Buri Ram. The
route starting at Ban Waeo on Route 202 runs northward and ends at King
Amphoe Napho. Its total length is 9.4 km (Figure 2.5.2).

The terrain is almost flat. In the influence area, there exists a few vil-
lages with total population of 11,400. There is only one medical center
at King Amphoe Napho on the route, but one hospital and one secopndary
school at Ampheoe Phut Thaisong near the beginning point of the proposed

route.

The proposed route, upon completion, will play vital role to connect King

Amphoe Napho with artery highway Route 202.

1.2 Condition of Existing Road

Condition of existing roads to be utilized for the propesed route are sum-
marized in Table 2.1.1. The details are shown as the results of inventory

survey in Table 2.1.2.

2. TRAFFIC

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

traffic is expected after improvement of the subject road.

2.2 Base Year Traffic

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

manual classified counts as shown below:

ARD ..aull@"'....g

Legend (™ Road Node

Proposed Road Link

A.Phutthaisong

K.A.Na Pho

(] Road Link Code

MB R Proposed Road Link

wuemm  Other Road

Traffic Volume in Base Year

Vehicle Type

Source Link

(base year) ~ No  ®/C B/P L/2 /B W/B B/T 4/T 6/T 10/T AT

Manual Counts 1 - 83 1 33 1 9 14 23 5 169
(1982)

2.3 Transport Movement

Passenger movement in terms of trips per day and freight movement in terms
of tonnage per day on the proposed road links were estimated multiplying
traffic volume in base year by the occupancy or average load obtained from

roadside interview, as shown below:



FASSENGER MOVEMENT (1932)

- —

PROFPQOSED

TRIPS
ROAD PER
LINK DAY
1 1048

FREIGHT MOVEMENT (1982)

— et i

PROFOSED

TONAGE PER DAY
ROAD - ——
LINK NON-AGRI. AGRI. TOTAL
1 4 14 109

= — -

2.4 Future 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.

shown in the following tables:

The basis for the prediction is

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (% P.A.)

1937

ITEM 1981 1993
19;7 19;3 2081
;ER CAPI;;_INCUME —d4.2- -—;?g_ —_;?;_
TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULLATION 1.5 1.2 1.1
PASSENGER MOVEMEN; 5.;— 5.6 5.7
GROWTH RATE OF FREIGHT MOVEMENT
GROWTH RATE (% P.A.)
ITEM 1981 1987 199;-
19;7 19;3 2051
NON-AGRI. 7.1 7.2 7.3
AGRICULTURE 0.4 0.4 0.4
FREIGHT 6.2 6.3 6.4

et e e S B e i g W S e B

2.5 Induced and Dewloped Traffic

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

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

RATE OF INDUCED AND DEVELOPED TRAFFIC

%)
YEAR
ITEM — ~ -
1937 1993 2001
INDUCED 15.0 15.0 15.0
DEVELOPER 0.0 - 3.0 3.0

2.6 PFuture Traffic

1) Traffic Composition

The movements of passenger and freight transport were transformed into

traffic wlume by vehicle type applying future traffic composition as shown

in the following table:

TRAFFIC COMPOSITION

(UNIT : %)

LINK PASSENGER FREIGHT
YEAR ———— - Sttty
NO. P/C P/P L/B M/B H/B P/T 4/7 &/7 10/7
1 19382 0.0 70.3 0.8 28.0 0.8 17.6 27.5 45.1% ?.8
1937 4.6 65.7 3.4 24.1 2.1 17.3 24.4 42.4 15.46
1993 102 60,2 6.6 17.4 3.7 17.3 20.8 39.3 22.7
2001 17.6 52.8 10.7 13.2 5.8 17.0 16.0 35.0 32.0




2) Forecasted ADT

The awerage 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

2.2.1.
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE
TYPE OF VEHICLE
YEAR -—- - - ADT M/C  TOTAL
P/C L/R M/B H/B P/PRT 4/7 &/T 10/7
1987 8 & 43 4 128 16 28 10 243 232
1993 26 14 49 9 165 17 32 19 333 334

2001 63 42 o1 22 224 18 39 33 499 401

3. AGRICULTURAL DEVELOPMENT

3.1 Present Condition

All of the cultivated land is covered by paddy fields and remaining unused
cultivable land is also for paddy. The average yield of paddy is compara-

tively low because of salinity affection in the existed paddy field.

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

Table 2.3.1. and Figure 2.3.2.

A typical cropping calendar in the Buri Ram area is shown in Figure 2.3.1,

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 2.3.2.

Framgate 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 2.3.3.

Based on the above projected production volume, farmgate prices, production
costs and land preparation cost estimated separately, net production value
(NPV} was obtained as shown in Table 2.3.4. The difference between NPV of
with project case and NPV of without project case is deemed to be the develop-

ment benefit of the subject rocad.

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 With Project

Length Road/Ll Nos.of Nos.of Length Road Class/l Nos.of Wooden
wooden  Narro Tom 1 e

No. Terrain (km) class Brﬁdge C.Bridge {(km) case 1 case 2 Narrow Bridge

1 Flat 5.4 2B 1 0 9.4 1(F4)} 2A(F5) 0

/L Road 1 : Paved Road

Road 2B : Laterite Road with good surface condition and alignment
Road 2B : Laterite Reoad with good surface condition but poor alignment
Road 3 : 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.

Vehicle Operating Cost Saving

(unit: 1,000 Baht)

Road Class 1987
1 (F4) 1,074
2a (FS) 399

1993 2001
1,692 3,002
B21 1,754

5. ENGINEERING

5.1 Preliminary Design

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

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
DBEST
Crushed Stone Base CBR>80%
Scil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

an

e

F4 (if not feasible, F5)
AASHTO (Rural Highways)

as shown in Figure 2.5.1

1.0m
2.0m

0.7m (above flood level)

2.5cm
15.0cm
15.0c¢m

20.0Ccm

In case of FP5 Standard
Soil Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

Box Culvert
Standard Size

Location

Bridge
Standard Type (width 7.0m}
Short Span Bridge
Long Span Bridge

Location

L)

(2]

oo

3

Alignment of the route is shown in Figure

5.2 Work Quantity and Construction Cost

15.0cm

20.0cm

¢ 100cm

200 m

S00 m

2.9m x 2.4m

as required

RC - Slab
PC - Girder

as shown in Bridge List in Figure
2,5.2

2.5.2.

Work quantities based on the preliminary design and construction cost to-

gether with unit rate by work item are shown in Table 2.5.1,

Total financial and economic construction costs by applied road class are

as given below:



Financial and Economic Construction Cost

Construction Cost (103 ¥ )

Length
Road Class (km) Finangial Cost Economic Cost Remark
F4 (DBST) 9.4 16,277 X4,778
F5 (Soil Aggregate) 9.4 8,809 7,985

6. ECONOMIC EVALUATION

Yearly distribution of the economic costs and benefits and the calculated

economic indicators for evaluation are given in Table 2.6.1 and 2.6.2.

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

case of F4 standard but feasible under F5.

7. SOCIAL IMPACTS

Detailed data and results of quantification of indicators of social im-

pacts are tabulated in Table 2.7.1



Table 2.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin B. Waeo (J.R. 202)
Destination K.A. Na Pho
Length
Total 9.4 kn
Improvement Section 9.4 ¥m
~DOH Road R. 2061 1.0 kn
ARD Road 8.4 ¥m
Others 0 Xm
New Alignment Section 0 o
Terrain Flat
Alignment {Hori./Vert.) Fair / Fair
Formation Width 6.5m - g.om .75 (Weighted average)
Embankment Secticn
Length 9.4 xm
Height 0.3 m~- 0.8m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST 0 km
Soil Aggregate Good 9.4 km
Earth 0 km
Pipe Culvert 9 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each Om
Narrow Concrete Bridge 0 each om (4m)
Wooden Bridge 1 each 5.1 m

Overflow Section 0 place 0 km




Table 2.1.2

ROAD INVENTORY

PROPOSED ROUTE NO. IM-2 ROUTE NO. 2061 B. WAEQO (J.R. 202) ~ K.A. NA PHO = 9.4 ke
ARD
BURI RAM
=T T T T T T T T T T T T 1 | t T T t 1 1 1 T ) i 1 I I T i T
ta) [44] [}
STATION  (Km) c o - © © = o 3 9 2 & S ~ ~ S ™
-ttt -ttt
VILLAGE o
0o S B
- Name B O un
£ A g
- Household (H) = B
- Population (P) | A Y,
—t |
TERRAIN Flat
_ e ———t — bttt
FOIT{B.tlQn ) 8.00 6.50 6.80
Width {m . L T 4 L 1 { L i i § { ! | 1 i H } ! } } } ; ~+
CROSS Erbankment v 1 ! T L L 1 i } t ] 1 1 ] ; { + ; i i }
Height {m) 0.80(0.50]0.30 0.70 0.80
SECTION g 3 — ] 3 ! | 1 1 ! ] ! 1 l : l L | ] i H ! ! { 1 '
Cutting ' k i J ' LI — i T 1 T i 1 I g i ; I i 1 1 t t
Depth (m)
1 ! L 1 ! 1 1l 14 ! 1 1 1 | 1 ! ! ! ] [ L. l L 1 1 L l L 1 L
T -t 1 1 ) 1 ) 1 L T 1 L 1 3 1 1 1 T T T ] 1 ) 1 1 I t ' i
Type/Length Laterite
PAVEMENT - ettt -ttt bttt —t—t—tt—t—t
Condition Good Poor
1 ! ! f I 1 1 1 t 1 ! ! 1 ] H 2 i L1 ! } ] } ] — —_ !
Overflow I L] 1 ¥ T L3 1 ¥ 1] 1] T T T T 1 T T - —1 1 T T 1 1 1 1 T
FLOODING b o n gtn(km)/Height(m)
1 i 1 I i 1 . - 1 | 1 ] 1 | i 1 l L 1 1 [ L L] 1 ] | ! | 1
1 1 1 i ] I ] 1 ] 1 1 T i ] H [] ] 1] ) ] o L ] 1 1} 1 1] 1 1
left Paddy
LAND — -
USE Right Paddy
1 1 ) ¢ 1 I 1 1 t \ 1 ) 1 ! 1 | 1 1 ! t { i 1 | 1 ! 1 1 !
PIPE - T ] 1] | [ 1 ] 1 T ) 1 ¥ T | 1 1 L) 1] : ] ¥ 1 | | ] 1 13 1 1
CULVERT Total Number 9 Pipes '
i ! ! ! I 1 1] i t [ l ! I 1 I I P . 1 ! 1 1 1 I I 1 !
=1 T T T L 1 T T T = T ] T T T T 1 T i T 1 T ) 1 T ¥ { i
Station (Km) 0
™
1 s I : 1 I r H ! 1t L ! ! t I 1 ! ! I 1 1 I i ! 1 ! {
T 1 ] ] v | i T T TN ¥ T 1 ¥ 4 11 L] 1 i ) LD ) 1 1 1 ] T T T
BOX
CULVERT
&
BRIDGE .
Dimension 9
n
. M
| Sl =]
f{]LD
T w
-ttt 4 4ttt "
RIGHT OF WAY (m) 16.50
e B B B R e S S S W S S S
Horizontal Fair
ALIGNMENT -ttt 4 4+ttt ¥t — 1
Vertical | Fair
Py ! } } } } } i } ‘r b—t } t —t—t— —t b l } } } } f +—
ROUTE NO., AGENCIES i 2061 ARD
; } ; + p——t—t ———t t i f } f —t—t —t— i } } { —tt




ROU 9 - |7 FLA | 1. f ;:’ 24 ; - i 3 m——
.2.1 TRAFFIC VOLUME ON TE IM - Eﬁ?l, i T 1 R e N Sk L= 0L
Table 2 1 e '-?u-,h%k"‘:‘:‘- YA L g-'-»-\. / / 3..--‘-- .e.,ﬂ,_z: A T i v i ] I | i ;
e .l'.“.."' . L 7Y
YEAR 1927 1993 2001 :fg Figure 2.3.1 LAND _USE AND CAPABILITY OF INFLUENCE ARE
LINK 1 AVR. 1 AVR. 1 AVR. L N ?ROPOSED RQUT;iﬁoﬁéEf_z A
‘‘‘‘‘‘‘‘‘‘ == -~ —= e ,“:‘/$. TH- | = L IR B ein S PR
N+D 7 7 22 22 58 5= ! _:"7‘:}1}‘ ':\\"J\u'-l—l '\‘ T A [ § ;&5’ Qvl’\'l 1 ‘”-T}\:}btg
P/C 1 1 1 3 3 9 ? TR o }%waﬁ_”z.;xhg,mﬂk-Wmﬁw?=~4?\
ny 0O 0 1 i Z 2 ;.(’: ',%\{\— ‘E}(‘_ 'l,:‘:','-‘|;~:-ﬁil\w (H/' :"::,):" % e L _‘\\'l;"} ,!.’—') [_.-“ ;’. "
TDTAL = 2 26 26 A8 68 ,‘Ii s P T B W t-_bh S f) e L ] ;ﬁ\ t ! b e
— _ ™ R g m.n-}}ﬁjé. , i "'ff 1,1 - 1 e
N+D 5 5 14 14 35 35 4U&y] ':f-"‘:‘; “1;_“-_ hemy [ J ‘(‘ ) e '_f"-\ e
L/R | 1 1 2 2 S 5 ; A
DV ) 0 0 0 1 1 b
TOTAL & & 16 16 42 42
N+D 37 a7 41 41 42 43
M/B I & b 6 6 6 &
DV 0 ) 1 1 2 2
TOTAL 43 43 49 49 51 51
N+D 3 3 3 8 19 19
H/B 1 o 0 1 1 3 3
DV 0 o 0 0 1 1
TOTAL 4 4 9 9 22 22
N+D 111 111 139 139 189 189
P/P&T I 17 17 21 21 28 28
DV ) ) 5 S 7 7
TOTAL 128 128 165 165 224 224
N+D 14 14 14 14 15 15
4/T I 2 2 2 2 2 2
DV 0 0 1 1 1 1
TOTAL 14 16 17 17 18 18
N+D 24 24 27 27 33 33
&6/T I 4 3 4 3 5 S
DV 0 ) 1 1 1 1
TOTAL Z 28 32 32 3% 39
N+D 9 9 16 16 20 30
10/7 I 1 1 2 2 4 4
DV ) 0 1 1 1 1
TOTAL 10 10 19 19 35 35
N+D 211 211 231 281 421 421
ADT * 1 22 32 42 42 63 63
DV 0 0 10 10 15 15
TOTAL 243 243 333 333 499 499
N+D 259 259 306 306 374 374
M/C I 22 22 24 24 23 23
DV 0 ) 5 5 5 S

TOTAL 282 282 334 334 401 401

LEGEND
! E===S] cuLTIVATED LAND FOR PADDY

N+D 471 471 sa7 587 795 795 /
TOTAL DS 53 53 i’g ?g ?g ?g i ] CULTIVATED LAND FOR UPLAND CROP
[l CULTIVABLE LAND FOR PADDY
TGTAE 53?--?3? 68 b8 o0 92? - . BRSO  CULTIVABLE LAND FOR UPLAND CROP
NOTE 1 [T uncuLTIVABLE LAND
N ¢ NORMAL TRAFFIC D ¢ DIVERTEDRD TRAFFIC vy Ausid WERWESMES PROPOSED ROUTE
DV * DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC il

o C:=:D INFLUENCE AREA OF PROPOSED ROUT:




Figure 2.3.2 P N ALENDAR

1400 CHANGWAT BURI RAM
NAME OF CROP JAN. | FEB | MAR|APR.| MAY, | JUN.| JUL.|AUG.[SEP jOCT | NOV.| DEC,
RICE, 1%' crop JE & ~A‘r .
GROUND NUT b0 "y
KENAF c& 1 "
CASSAVA © ﬁLﬁ
MAIZE O——& X
SORGHUM - o1 X
SUGAR CANE e
Note : FIRST CROP SECOND CROP
=t S —X— X +t S * X
sowing  growing seoson harvesting

* o sgason s9a80n
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TABLE 2.3.1 CULTIVATED % CULTIVABLE LAND

o o 4 B A Bt et B e e e . ey o L. L U i e e e e e e

(197%)
C UNIT @ 1000 RAI (KM~2) ]
;;;QEE ———————— EQEESE _______ ELE;;;ATED E;;a - o N UNUSED UUE;;VABL; LQNE ————————
CDE NAME ) PAD;Y UPLﬁ;D o TOTAL ) _;;EDY - ;;CQND TOTAL
o ) —27.500 ?—;;.0) ) - T 27.3200 ( ;;:5; 3.;50 ( 6.5; —“":—— - ) 3730 ( 6.0)

1402 FHUTTHAISONG 27.500 ( 44.0) - 27.9500 ( 44.0) F.730 (0 6.0) - 3.730 { 6.0

-— —— —— - —_ ————— [ — — - — - —— e e e e e e e P s

TABLE 2.3.2 CROP PRODUCTION

ITEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF COTTON UPLAND TOTAL

NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1981 24.99 - - - - - - - - 24,979
1937 25.60 - - - - - - - - 25,60
1992 WITHOUT PROJECT 26,22 - - - - - - - - 26,22
WITH PROJECT 27.01 - - - - - - - - 27.01
2001 WITHOUT PROJECT 27.07 - - - - - - - - 27.07
WITH PROJECT 27.8% - - - - - - - - 27.89
CROP YIELD (KG/RAT)
1931 1992.0 - - - - - - -
1987 199.0 - - - - - - -

1992 WITHOUT PROJECT 199.0 - - - - - - -
WITH FROJECT 2032.8 - - - - - - -
2001 WITHOUT PROJEECT 199.0 - - - - - - -
WITH PROJECT 210.4 - - - - - - -

CROF PRODUCTION (TON)

1981 4,973 - - - - - - - - 4,973
1987 5,094 - - - - - - - - 5094
1993 WITHOUT PROJECT S5.217 - - - - - - - - S.217
WITH PROJECT S.205 - - - - - - - - =103
2001 WITHOUT PROJECT S.386 - - - - - - - - TRCICTA
WITH PROJECT 5,848 - - - - - - - - 5. 868
NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL

2 -11



TABLE 2

UBIS

FARMGATE PRICE AND

PRODUCTION COST

ITEM

FARMGATE FRICE (BAHT/TON)
WITHOUT PROJECT (1981 - 2001)
WITH PROJECT (1987 - 2001)

CROP PRODUCTION COST (BAHT/RAI)
WITHOUT PROJECT (1981 -~ 2001)
WITH PROJECT (1987 - 2001)

—_— - e e e s

—— —

MALZE

e — e g ———

KENAF

e A et it

PALDY BEANS GRUND CASSAVA
NUTS
4,144 - - - -
4,248 - - - -
573 - - - -
593 - - - -
TABLE 2.3.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT

YEAR —
PADDY
1927 &o 441
1993 6,598
2001 64.3811

UPLAND

e ot

WITH

2 - 12

e e s e

PROJECT
TOTAL PADOY UPLAND TOTAL
- 61441 61460 - 61460
- 4,598 71369 - 713469
- L2851 3,393 - 23,392




Fiqure 2.5. |

TYPICAL CROSS SECTIO

N AND TYPICAL PAVEMENT STRUCTURE

E
R/w I R/w
10,100
RIGHT OF way
Vi 2po ' Vi
ROAD BED
PROAILE
LI B
. — —
\%—1‘7—[_’
A% e ——T T -
~ m.‘ }_ EXISTING GROUND LINE
__l MIN
OITCH b PAVEMENT POSSIBLE SOURCE
POSSIBLE SOQURCE SUBGRADE
FOR SUBGRADE
FiLL SECTION
1 3
R/W R/W
30 bo |
RIGHT| OF wAY
9 bo
ROAG BED
T e ————— Pl ————
. \ , EXISTING GROUND LINE
/ 1'\/_:— _-_\‘;/
l 100

100 Min l
DITCH L‘—

MIN
“— PAVEMENT
CUT SECTION
L
5 bo
ROAD BED
R 3 l%a 173
CARRIAGEWAY
. 6 {50 ,
PRIME COAT
3% 2% 2% 3%
F:I b ﬁ_\
P - Py

/

50IL AGGREGATE SUBBASE{ Tz I501CBR220% -

LSOIL AGGREGATE SHOULDER

SELECTED MATERIAL 1 T=200)CBRRE%
SUBGRADE

DOUBLE BITUMINOUS SURFACE TREAT MENT r T =23}

CRUSHED STONE BASE { T=130) CBR >80 */%

DOUBLE BTUMINQUS SURFACE TREATMENT { DBST) ROAD (Class F4)

£
slooo

SOIL AGGREGATE SURFACED

=501t AGGREGATE SURFACE { T:130 1 CBR 220
SELECTED MATERIALI T = 200)CBR =6 "4

SUBGRADE

ROAD {Chass F5 )
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Figure 2.5.2

PROPOSED ROUTE NO.IM-2 C. BURI RAM B. WAEO (J.R. 202) - K.A. NA PHO
ROUTE NO. 206! + ARD L =9.4 Km. LOCATION MAP
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Table 2.5.1 CONSTRUCTION QUANTITES AND COSTS IM-2 (9.4 km)
Unit Financial .
DBST Scil Aggr te Surf
Items of Unit Rate { ) {Soi ggregate Surface)
'ty B o't Financial Econonmicg . Financial Economi
2 LY Cost (103B) Cost (1038) Q' ty Cost (1038) cCost (1053)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 22 130 330 22 330 300
Excavation - Soil l'n3 20 v} 0 0 o] 0 Q
Excavation - Hard Rock m3 160 o} 4] o 0 0 o
3
Embankment m 45 15,000 675 614 15,000 675 614
Selected Material m3 80 12,200 1,592 1,418 12,900 1,592 1,416
Soil Aggregate Surface or Subbase m> 105 14,000 1,470 1,308 14,000 1,470 1,308
Crushed Stone Base m3 370 2,200 3,404 3,131 1,500 555 510
"Soil Aggregate Shoulder - 105 3,900 409 364 800 63 56
. 2
Prime Coat and DBST m 55 S1,700 2,844 2,560 8,300 456 410
Pipe Culvert m 2,100 340 714 630 340 714 656
Box Culvert m 16,000 0 0 0] 0 0 o]
Long Span Bridge m 80,000 0 0 ¢ 0 0 o
Short Span Bridge m 40,000 8 320 284 g 320 284
sub Total (a) T 11,759 10,638 6,175 5,58
Miscellaneous Works {(a) x 7% 823 745 432 189
Total (b) 12,582 11;383 6,807 5,948
PHYSICAL CONTENGENCY (b} x 15% 1,887 1,707 991 ge2
ENGINEERING AND
ADMINISTRATION (b} x 10%g 1,298 1,138 640 594
s —— - s o . it o o o i s S s i s St ———— —— oy o B b, s S i b - - —— = — -
Sub Total 3.,14c 2,845 1,651 1,486
LAND ACQUISITION
Highly Developed Land ha 50,000 11 550 550 11 550 530
Less Developed Land ha 15,000 0 o o @ o o
Sub Total 550 550 550 550
GRAND TOTAL 16,277 14,718 8,809 7,985
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Table 2.6.1 COST AND BENEFITS
(F4 STANDARD)

Table 2.6.2 COST AND BENEFITS

(F5 STANDARD)

{1000 BAHT) (1000 BAHT)
COST BENEFITS DISCOUNTED(12%) COsST BENEFITS OISCOUNTED( 12%)
YEAR CONST. AGRI. Vo RMC YEAR CONST. AGRI. vac RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1954 o] 0 0 0 0 0 0 1984 0 0 5] 0 3] O 0
1935 24956 0 0 0 Q 3,708 0 1985 1,597 0 0 0 0 2,003 0
1984 11,822 0 o] 0 0O 13,241 0 1986 &, 3388 0 8] 0 Q 7:1355 0
1987 0 19 1,074 -12 1,080 0 D65 1987 O 1% 99 4 422 0 277
1988 0 123 1,177 -9 1,291 0 1,029 1933 0 123 469 S 398 0 476
1929 0 222 1,280 -6 1,502 ¢] 1,069 1939 O 222 540 & 775 0 550
1990 0 332 1,383 -2 1,713 0 i,08% 1990 O 32 L10 7 249 0 L03
1991 0 4327 1,484 1 1,924 o] 1,091 1991 ¢ 437 6380 2 1,125 ¥] 622
1992 O 541 1,589 4 2,134 0 1,031 1992 0 941 751 4 1,300 0 659
1993 Q &£45 1,492 7 2,345 s} 1,061 1793 0 645 a21 10 1.476 0 &68
1994 4,550 7462 1,856 12 2,631 2,058 1,062 1794 726 762 938 11 1,711 328 671
1995 O 379 2,020 17 2.9146 0 1,052 1995 o 277 1,054 1z 1,946 0 702
1996 0 995 2,134 22 3,201 Q 1,031 1996 0 295 1,171 15 2,121 0 702
1997 0 1,112 2,347 27 2,487 0 1,002 1997 ¢ 1,112 1,228 16 2,414 ¢] 695
1998 0 1,229 2,511 32 3,772 0 LS 1993 0 1,227 1,408 iz 2,651 0 &80
1999 0 1,344 2675 37 4,083 0 930 1999 0 1,344 1,521 20 2,886 0 [N
2000 O 1,442 o, 288 42 4,243 0 899 2000 0 1.462 1,637 21 =121 Q L3299
2001 ~7,095 1,579 2,002 47 4,629 —-1,29&6 2346 2001 -3,970 1,579 1,754 23 3,356 =725 613
TOTAL 12,233 11,490 29,114 222 41,026 17,711 15,165 TOTAL 4,741 11,4620 15,037 185 26.711 2,761 %, 354
DISCOUNTED ECONOMIC COSTS 17.711 DISCOUNTED ECONOMIC COSTS * 5,761
DISCOUNTED ECONOMIC BENEFITS = 15, 1465 DISCOUNTED ECONOMIC BENEFITS 9,354
AGRICULTURAL DEVELOFPMENT BENEFIT 3,779 AGRICULTURAL DEVELOPMENT BENEFIT 3,777
VOC SAVING 11,247 VOC SAVING 5,511
RMC SAVING 43 _RMC SAVING LS
NET PRESENT VALUE : -2,546 NET PRESENT VALUE : 593
BRENEFIT COST RATIO : 0.36 BENEFIT COST RATIO : 1.07
INTERNAL RATE OF RETURN : 10.2 % INTERNAL RATE OF RETURN : 1i2.7 %

2 - 16



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-%)
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

113

11.4
13.2

48

5.0
0.026
76

10
0.053
115

o o o

5.0
0.026
60

2.9

0.015
60

Table 2.7.1 SOCIAL INDICATORS
{Proposed Route IM-2)

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/ : 1.5
Average distance to school (km) s 2.5
Per capita time savings (10-4) : 0,116
Score : 63
Teacher Intensity
Number of teachers3/
University graduate r -
Total : 7
Number of Student : 129
Indicators
El 4/ HEES
E2 5/ : {51.0)
E §/ : 51.0
Degree of Improvement?/ : 1,34
Score : 85
Disparity
G.P.V, in 1993 (Mn B)8/
With project :+ 23.4
Without project : 21.6
Per capita G.P.V. in 1993 (B)
With project (W) : 1,773
Without project (w) : 1,636
Degree of Disparity
(a/W) - (a/w)8/ : 0.15
Score : 268
Total Score : 727

2 - 17

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

(Total of 'Peachers)/(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 25,1986

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 c¢apita of the Northeast is
estimated at 11,897 Baht in 1993,

-~ Agricultural sector shares 40% of GRP, and

-~ Crop production shares 80% of agricultural
productiocn.



PROPOSED ROUTE NO. (M- 3

Changwat : Khon Kaen / Maha Sarakham
JR. 2301 - A Na Chuak
Length *+  30.6KM.



SUMMARY

PROPOSED ROUTE IM- 3

Item

Changwat
Origin
Destination
Length
Total
Improvement Section
DOH Road
BRD Road
Others
Wew 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

Khon Kaen/Maha Sarakham
J.R. 2301
&. Na Chuak

30.6 km

27.6 km

R. 2297 15.0 km
3.0 km

0 km

3.0 km

So:r1 Aggregate, Good Poor

Flat and Rolling

211 km
26,000
Paddy

105
397
519

¥4 (DBST)

57,753 . 10° B
52,366 . 10° B

7.4 %
0.67

For further consideration

LOCATION OF PROPOSED ROUTE

<

Notiona! Highway

Provincial

Rood

e’ Y
I

208

M~
m

8

SARAKHAM

&

MAHA

™~




1. GENERAL

1.1 Characteristics of the Route

The proposed route is located in the southeast part of Changwat Khon Kaen.
The route starting at the intersection with Route 2301 yuns southeastward
passing through Ban Don Ngoen, Xing Amphoe Puai Noi and Ban Po Phan and ends
at Amphoe Na Chuak on Route 219. Its total length is 30.6 km (Fugure 3.5.2}.
The terrain is almost rolling, while some sections are flat. 1In the influ-
ence area, there exists several villages with total population of 26,000.
There are two medical centers and two secondary schools but no hospital along
the proposed route,

The proposed route, upon completion, will form an impertant part of road
network to connect two artery highways, Route 23 and 219 through some section
of Route 2301 and also play vital role to connect King Amphoe Pual Noi with
artery highway.

Existing road section at arcund 20 km post often suffers from flood from

a tributary of the Chi river. In order to avoid damages due to the flood,

this section was planned with new alignment for abcout 3.0 km in length.

1.2 Condition of Existing Road

Condition of existing road to be utilized for the proposed route is sum-
marized in Table 3.1.1.

The details are shown as the results of inventory survey in Table 3.1.2.

2. IRAFFIC

2.1 Method

Growth Rate Method was employed for traffic forecasting as no diverted

traffic is expected after improvement of the subject road.

2.2 Base Year Traffic

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

to the DOHs traffic records and manual clasified counts as shown below:

Proposed Reoad Link

S

.Na Chuak
K. A. Puai Noi

Q “‘ %
0.- "ZF

)

Legend O Road Node
[] Road Link Code

@B W Proposed Road Link

== Other Road



Traffic Volume in Base Year GROWTH RATE OF PASSENGER MOVEMENT

Vehicle Type

Link GROWTH RATE (% P.A.)
fg;::eyear) No. p/C P/P L/B M/B H/B P/T 4/T 6&/T 10/T ADT 1 TEM 1981 1587 1993
/1 - - -
DOH (1981) 1= 44 62 34 41 7 10 32 16 11 259 1957 1993 2001
— ___---_2__——.--—h.r-';i"-----_---—--u---—-----— PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.5
Manual Counts 1 - 21 7 38 - 2 28 16 - 112 POPULATION 1.5 1.2 1.1
(1982) ——————
2 - 16 - 19 - 2 10 - 1 48

PASSENGER MOVEMENT 5.9 9.6 S.7

Note: /1  Route 2297, Section 0100, Station Km 1 + 175

GROWTH RATE OF FREIGHT MOVEMENT
2.3 Transport Movement —_—

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

GROWTH RATE (% P.A.)
of tonnage per day on the proposed road links were estimated multiplying

ITEM 1981 1987 1993
traffic volume in base year by the occupancy or average load obtained from - -

1987 1993 2001
roadside interview, as shown below: -

NON-AGRI. 7.1 7.2 7.3

AGRICULTURE 1.2 0.9 0.1
PASSENGER MOVEMENT (1952) FREIGHT MOVEMENT (1982) - T
; - - FREIGHT 3.2 3.0 2.6
PROPOSED TRIPS FROPOSED TONAGE PER DAY
ROAD PER ROAD 2.5 Induced and beveloped Traffic
LINK oAy LINK NON-AGRI. AGRI. TOTAL
[ - —_— — ———— The following ratios are used for the estimation of induced and developed
1 1509 1 38 74 112 '
2 452 2 & 11 15 traffic described in 7.3.3-3) of the Main Report:
2.4 Future Growth of Transport Movement RATE OF INDUCED AND DEVELOPED TRAFFIC

The growth rates of passenger and freight movement for the periods of 1981
¢ 4

- 1987, 1987 - 1993 and 1993 - 2001 were predicted by the formula described - -
YEAR
in 7.3.3-2) of the Main Report. The basis for the prediction is shown in ITEM - -

1937 1993 2001
the following tables: =

INDUCED 15.0 15.0 15.0

DEVELOPED 0.0 0.0 0.0

T e S e e s B fompe s Mt v — —




2.6 PFuture 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 fellowing table:

TRAFFIC COMPOSITION

(UNIT = %)

LINK PASSENGER
YEAR

NO. P/C P/P L/B M/B H/B P/T a4/7 &/T 10/7T

1 1982 17.1 32.6 16.3 31.0 3
1987 15.8 33.3 16.8 28.7 4.

7

?

FREIGHT

1 10.3 51.7 27.6 "10.3
? 12.1 42.3 29.5 16.0
.0 14.2 31.0 31.9 22.9
3 17.0 146.0 35.0 32.0

1993 14.4 33.3 17.4 26.0
2001 12,4 37.2 13.2 22.4

2 1982 0.0 45.7 0.0 54.3 0.0 15.4 76.9 0.0 7.7
1987 3.0 42.7 5.2 46.3 2.8 15.8 60.9 9.2 14.1
1992 4,6 39.1 11.3 36.8 6.1 14.3 41.7 20.3 21.8
2001 11.4 0.6 17.0 16.0 35.0 32.0

34.3 19.6 24.1 1

2} Forecasted ADT

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

the following table and details by recad link by traffic type are shown in

Table 2.2.1.

-~

AVERAGE FUTURE TRAFFIC ON PROPOSED ROQUTE

TYPE OF VEHICLE

YEAR ADT M/C  TOTAL
P/C L/B M/B H/B F/P&T 4/T  &/T7 io/T

1987 15 146 38 =1 44 16 4 6 150 198 343

1993 19 25 45 10 61 1t 10 8 igaa 229 417

2001 28 43 53 23 91 S 11 10 266 277 544

3. AGRICULTURAYL DEVELOPMENT

3.1 Present Condition

Around 85% of cultivated land in the influence area is covered by paddy
fields, and there is no unused cultivable land for paddy. In the upland
fields, cassava ranks first followed by kenaf and sugar cane.

Land use and capability conditions in the area of influence are shown in
Table 3.3.1. and Figure 3.3.1.

Typical cropping calendars in the Khon Kaen and Maha Sarakham areas are

shown in Figure 3.3.2.

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 3.3.2.

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 3.3.3.

Based on the above projected production volume, farmgate prices, production
costs and land preparation cost estimated separately, net producticon value
(NPV) was obtained as shown in Table 3.3.4. 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 Vehicle Operating Cost Saving

{unit: 1,000 Baht)

In accordance with the concept and basic data given in Chapter 7 of Vol. 1

Road Class 1987 1993 2001
Main Report, VOC's on each road link concerned were calculated in both 1 (F4) 3,065 4,449 7,015
cases of with project and without project. 1427 (F44F5) 2,701 4,005 6,424
Elements of road condition, which affect the calculation of additional 1 (P4: only Link 1) 1,421 2,133 3,413
costs of VOC of each link, are shown below. 2a (F5) 1,636 2,667 4,561

Road Condition

5. ENGINEERING

Link Without Project With Project
Length Road/l Nos of  Nos of Length Road Class/l Nos.of Wooden
No. Terrain {(km) class Bridge c.Brggge {km) case Tcase 2case 3case 4 Narrow Bridge 5.1 Preliminary Design
1 Rolling 14.0 2B 0 0 4.0 1 1 1 2a ¢ Preliminary design was carried out based on the following design criteria.
2 Flat &  20.1 3 1 1 16.0 F4) 22 - (F5) 0
Rolling
Design Standard : P4 (if not feasible, F5)
Geometric Design :  AASHTO (Rural Highways)
/1l Road 1 : Paved Road
Foad 2A : Laterite Road with good surface condition and alignment Typical Cross Section : gsss;\own in Figure
Road 2B : Laterite Road with good surface condition but poor alignment Minimum Height of Embankment
Road : i Road wi £ iti d ali . .
ad 3 Laterite ad with poor surface condition and alignment ordinary Section . 1.0m
Road 4 : Earth Road
Approach of Bridge in Flat Area : 2.0m
VOC savings, obtained from the difference of total link VOCs in the cases Flood Section : 0.7m {above flood level)
of with project and those of without project case, were calculated as Pavement Structure
follows. In case of F4 Standard
DRST : 2.5cm
Crushed Stone Base CBR>80% : 15.0cm
Soil Aggregate Subbase CBR>20% : 15.0cm
Selected Material CBR> 6% : 20.0cm



In case of F5 Standard

Soil Aggregate Surface CBR>20% : 15.Ccm

Selected Material CBR> 6% + 20.0cm

Pipe Culvert

Standard Size s ¢ l00cm
Standard Interval
Paddy Area : 200 m
Others : 500 m
Box Culvert
Standard Size : 2.4m % 2.4m
Location : as reguired
Bridge
Standard Type (width 7.0m)
Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder

as shown in Bridge List in Figure
3.5.2.

Location

Alignment of the route is shown in Figure 3.5.2.

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 3.5.l1.
Total financial and economic construction costs by applied road class are

as given below:

Financial and Economic Construction Cost

Construction Cost (103 B)

Road Class Length

Remark
{km) Financial Cost Economic Cost
F4 (DBST) 30.6 57,753 52,366
F5 (Soil 30.6 32,127 29,060
Aggregate)
F4 + PS5 30.6 49,995 45,174 Adopted to link
2 300 in ADT
F4 14.0 28,848 26,000 Adopted to link
£ 300 in ADT
F5 16.6 21,147 19,174

6. ECONQOMIC EVALUATION

Yearly distribution of the economic costs and benefits, and the calculated
economic indicators for evaluation are given in Table 3.6.1, 3.6.2, 3.6.3 and
3.6.4. The result indicates that the proposed project seems to be not feasi-

ble under F4 Standard but feasible in case of F5 Standard.

7. SQCIAL IMPACTS

Detailed data and results of quantification of indicators of social impacts

are tabulated in Table 3.7.1.



Table 3.1.1

SUMMARY OF ROAD INVENTORY

Item

Origin
Destination
Length
Totzl
Improvement Section
..DOH Road
ARD Road
Others
New Alignment Section
Terrain
Alignment (Hori./Vert.)
Foxmation Width
Embankment Section
Length
Height
Cut Section
Length
Depth
Surface Type and Condition
SBST or DBST
S0il Aggregate
Earth
Pipe Culvert
Box Culvert
Bridge

Permanent Bridge .

Narrow Concrete Bridge
Wooden Bridge

Overilow Section

Description
J.R. 2301
A. Na Chuak
30.6 km
27.6 km
R. 2297 15.0 km
3.0 km
0 km
3.0 km
Flat and Rolling
Fair / Fair
4.0m -~ g.om, g,2m (Weighted average)
30.6 km
0.6m - 2.5m
0 Jm
m - m
0 km
Good -~ Poor 30.6 km
0 km
42 each
2 each 4.7 m
1 each 22.5m
1 each 7.7m {4m)
1 each 22,5m
1 place 3,0 km




Table 3.1.2 ROAD INVENTORY
PROPOSED ROUTE NO. IM-3 ROUTE NO. 2297 {(J.R. 2301}~ A. NA CHUARK (J.R. 219) L = 30.6
ARD KHON KAEN/MAHA SARAKHAM
T § T T T T T T 1 T T T ] T T T | I T ] 1 ¥ 1 T i 1 1 i 1 1
o~ <r [To) [ry] o
STATION  (Km) ~ - 0 @ = o 5 = 2 S N ~ ~ = &
H i i
; } —t ——t— } p—g—t——t—+ F—t—t } f t : } } } } ; f ] ; t
P w,
VILLAGE § 3 E s g E g
o ol
- Name = [=] P =] H s} o0 : [ W els] 0
= o~ noo Z00 < MY D on
8 M- %mo gmm ::gr-w\ Iy 8 M g
- Household (H) L T MR g S .
- Population (P) mima ame min A mina amn A
3 ) i 1 z 1 1 1 1 ) 1 i -1 ! 1 1 i 1 1 | 1 i (I L ] 1 |
] T 3 ¥ § T ¥ 1 ] 1 I 1 3 1 T ] T 1 i i ] 1} ’ 1 I i
TERRATN Rolling Flat Rolling
[ 1 1 I [ ! 1 L ! 1 1 1 1 [ 1 ! 1 i 4 1
- 1 1 | T T 1 I i T 1 T 1 ' T L1 L \ ' '
Fonj‘atlon 8.00 9.00 8.00 6.00{4.00 4.50 4.80 5.20 6.00
Width i 1 1 | f 1 1 1 1 1 ! } ]
CROSS Embankment 1 L T T ¥ ] T T ] 1 1 [3 ]
Height 1.20 0.70 1.80 1.00 0.70 1.20 1.70 2.50 0.60 0.20 0.80 0.40 1.00
SECHEON : : I | : : ! —+ | : — ; } ;
Cutting
Depth 1 (I | ] 1 | L 1 1 | ! I I 1 ! l I i | ] 1L L L L i 1 I |
T T T ¥ T T 1 1 T T ] 1 I T T T T T T ] i 3 T ] | 1 L) 1
Type/Length Laterite Laterite
PAVEMENT — R e e L E e e A A E e e e —1 1
Condition Good Bad
} : : ! i } ! 1 ! l I | ! 1 L 1 | L | 1 1 1 i 1 i b bt
DING Overflow 1) L] 1 ] 1 I3 1 1 I [] 1 ¥ 1 L 1 i 1 I 1 ] ' '
FLOO Tength Height{m)
KIH)/ 1 1 1 [ L L { 1 L ! F| ] ! I 1 i { | I 1 | L L L] F] . [ ! ]
[ { ] ] 1] i i { L} 1 13 [ i | ) 1 ] i 1 I l 1 | I i ) ] [ ]
Left Paddy Paddy
LAND —t 4 — —
U Right Paddy Paddy
1 t 1 ' 3 b 1 1 1 ] 1 1 ! ! 1 1 1 ) 1 1} ! § ] 1 i 1 1 ]
13 1 L3 i [} 11 [} 1] L) 11 . T
PIPE Total Number ’ : ' ' ! ! ' ¥ 1 f : 1 i ! I T i
CULVERT 42 Pipes
l 1 i ! 1 1 ] 1 ! [ 1 1 1 1 L 1 i ! { 1 1 1 | { L 1 !
1 1 1 11 1 i | L] i I [f ] i I 1 ] 1 1 [ i 1 L * | B | 1] 1 r
Station (Km) S @ o o -
~ ~ o] m o
— — ™~ ™
—_— — B e e e e
BOX 0 = o .
CULVERT N \0 ~ =
o~ o~ ™~
& % " 4 "
BRIDGE . . 8 o o o n
pimension 4 ~ o 8 Z
" " ® < A -
N N . »
0o - Y
i i i § 49
O~ 0 z S O~
} f } ; } t ; } ; ] } t } ; -+ f - f % ] } E i } !
RIGHT OF WAY {m) [ 16.0 16.00
1
. — ] — +—tt
Horizontal Fair Fair
ALIGNMENT _ —— | it — ! } i i i } f ! | | ! | } ] i } — ] f
Vertical Fair Fair ,
—1
——t— } } } } ] F t } } t t t } 4 t ~— f } t + f t T
ROUTE NO., AGENCIES DOH 2297 ARD ARD
I e e e B N A B . - — F—t—t—




Table 3.2.1

TRAFFIC VOLUME ON ROUTE IM - 3

YEAR 1937 1993 2001
LINK ] 2 AVR. 1 2 AVR. 1 2 AVR.
N+I 26 1 13 22 4 17 41 11 25
F/C I 4 0 2 S 1 2 ) 2 4
v 0 Q 0 0 0 0 0 Q 0
TOTAL 30 2 15 37 ] 1% 47 12 28
N+D 28 2 14 39 7 21 &0 18 38
L/B I 4 Q 2 & 1 3 2 3 6
oy O 0 0 0 O 0 o 0 0
TOTAL 32 3 146 44 8 25 70 21 42
N+D 47 21 23 53 23 39 74 23 46
M/B I 7 2 =1 o 3 ot 11 3 7
ov o) 0 o 0 0 0 0 0 0
TOTAL 54 24 38 &6 26 45 84 26 53
N+D 3 1 4 15 4 o 33 10 20
H/B I 1 0 1 2 1 1 S 1 i
oy o 0 0 0 0 0 0 O o
TOTAL 9 1 S 13 4 10 a7 11 23
N+D a2 21 40 346 26 53 122 34 77
P/PuT I 4 3 & 13 4 2 20 = 12
v Q 0 0 0 o 0 0 o 0
TOTAL 72 24 44 28 29 41 152 39 21
N+D 23 b 14 16 4 ¥ 3 1 4
4/7 I 3 1 2 2 i 1 1 o 1
v 0 o 0 0 0 0 0 0 0
TOTAL 27 7 146 12 4 11 2 1 5
N+D 16 1 a 17 2 2 iz e 10
&/T I 2 O 1 3 0 1 3 0 1
Y o o O 0 Y O 0 0 O
TOTAL 1% 3 °d 12 2 10 21 3 11
N+D ? 1 =t 12 2 7 14 3 Ed
10/7 1 1 0 i 2 0 1 2 0 1
nv 0 0 0 0 O 0 0 0 o)
TOTAL 10 2 & 14 2 8 19 3 10
N+D 219 56 130 274 71 144 384 102 231
ADT I 33 B 20 41 11 2% =15 15 35
v 0 0 0 Q 0 0 0 0 v
TOTAL 252 &4 150 315 a1 188 441 118 266
N+ 270 197 15t 208 127 210 363 165 58
M/C I 23 12 17 25 14 19 23 17 21
oy 0 o) 0 0 o 0 0 o 0
TQTAL 294 118 198 33T 141 229 93 182 279
hN+D 439 162 1312 933 198 374 732 267 489
TOTAL I =6 20 37 &6 24 43 33 32 i)
oV Q 0 o 0 o 0 Q 0 0
TOTAL 346 1582 348 &49 2722 417 335 300 544
NOTE
N @ NORMAL TRAFFIC I = DIVERTED TRAFFIC
DV ¢ DEVELOFED TRAFFIC I = INDUCED TRAFFIC
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rigare  3.3.2 CROPPING CAILLENDAR (1)

10600 CHANGWAT KHON KAEN

CROPPING CALENDAR(2)

0700 CHANGWAT MAHA _SARAKHAM
NAME OF CROP JAN. FEB.[MAR|APR [MAY.|JUN.| JUL.[AUG] SER lOCT. NOV.| DEC. NAME OF CROP JAN. | FEB]MAR |APR.| MAY. | JUN.| JUL |AUG |SEP. |OCT.|NOV | DEC
1*t  crop > & €r-
j 1 RICE , 1% CROP & © & X
. 2n CROP B—& = e
n
and  CROP bt ,
TOBACCO (TURKISH & LOCAL) Ot Dhamme
= =
UGAR CANE
KENAF &
OBACCO { TURKISH B LOCAL) + b CASSAVA ® ? *
= X
GROUND NUT o L GROUND NUT {MORE IN DRY SEASON (== s {
LESS IN RAIN ¢—& %
® i —%
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TABLE 3.3.1 CULTIVATED & CULTIVABLE LAND

(1979)
[ UNIT = 1000 RAI (KM~2) 1
AMPHOE AMPHOE CULTIVATER LAND UNUSED CULTIVABLE LAND
CODE NAME PADDY UFLAND TOTAL PADDY UPLAND TOTAL
"""""" - 100,000 (160.0) 128.750 ( 30.0) 118.750 (190.0) ~ 2,188 ( 2.5)  2.188 ( 2.5)
0613 BAN PHAI 12,500 ( 20.0)  8.125 ( 13.0) 20,425 ( 33.0) - - -
0618 NONG SONG HONG 5,625 ( 9.0)  3.750 ( &.0) 9,375 ( 15.0) - 0.438 ( 0.7) 0.438 ( 0.7)
0619  PHOUY NOI S$1.250 ( 8§2.0)  6.875 ( 11.0) S8.125 ( 93.0) - - -
0705 EBORABL 8,125 ( 12.0) - 8.125 ( 13.0) - - _ - o
0707 NA CHUAK 22,500 ( 36.0) - 22.500 ( 36.0) - 1.750 ¢ 2.8)  1.750 ( 2.3
TABLE 2.3.2 CROP PRODUCTION
ITEM PADDY  MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON  UPLAND  TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1921 93, 89 - ~ - 15.67 0.1% 3. 01 - 12.97 112,36
1987 93,89 - - ~ 17.45 0.1% 3.0t - 20.95  114.34
1992 WITHOUT PROJECT  93.89 - - - 19.29 0.1% 2,92 ~ 22.50 116,39
WITH  PROJECT 93,89 - - - 19.43 0.20 2.73 - 22.50 116,39
2001 WITHOUT PROJECT — 93.29 - - - 19.70 0.17 2.55 - 22.50  116.29
WITH  PROJECT  93.87 - - - 19,63 0.18 Z.42 - 22.50  116.29
SROP YIELD (KG/RAT)
1981 223.8 - - - 1992.2  7256.1 165, @ -
1987 228.8 - - - 1992.2  7299.% 165.3 -
1992 WITHOUT PROJECT  228.5 - - - 1992.2  7383.7 165. 3 -
WITH  PROJECT  231.6 - - - 2008.2 7387.8 165,53 -
2001 WITHOUT PROJECT  228.8 - - - 1992.2  7402.6 1465, 3 -
WITH  PROJECT  235.3 - = - 2020.3 7506.% 165, 3 -
CROP PRODUCTION (TON)
1931 21,483 - - - 31,224 1,382 493 - 33,116 54,599
1987 21,483 - - - 35,163 1,415 493 - 37,088 52,571
1993 WITHOUT PROJECT 21,483 - - - 32,837 1,407 433 - 40,380  £1,823
WITH  PROJECT 21,742 - - - 38,951 1,488 459 - 40,909 62,651
2001 WITHOUT PROJECT 21,483 - - - 39,250 1,264 421 ~ 40,947  £2,430
WITH  PROJECT 22,092 - - - 40,055 1,248 400 - 41,813 43,908
NOTE : SYMBOL “-" MEANS ZERO DR NEGLIGIBLE SMALL
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TABLE 3.3.3 FARMGATE PRICE AND FRODUCTION COST

ITEM PADDY MAIZE EEANS GRUND CASSAVA SUGAR KENAF COTTON
NUTS CANE
FARMGATE PRICE (BAHT/TON)
WITHOUT FROJECT (1921 - 2001) S, 605 - - - 608 L322 4,621 -
WITH FROJECT {1937 - 2001) 2,695 - - - L23 652 4,737 -
CROFP PRODUCTION COST (BAHT/RAIL)
WITHOUT PROJECT (1321 - 2001) IC - - - 724 2,879 635 -
WITH PROJECT (1987 - 2001) 5464 - - - 752 2,920 635 -

TABLE 3.3.4 MET PRODUCTION VALUE

(1000 BAHT)
WITHOUT PROLECT WITH  PROJECT

YEAR  —--— - ——— -

FADDY  UPLAND TOTAL PADDY  UPLAND TOTAL

1987 25,525 9,214 34,739 26,431 9,288 35,719

1992 25,525 10,009 35,534 27,389 10,207 37,696

2001 25,525 10,145 25,670 28,683 10,687 39,320

et ——— T T 2 P . — —— — A e e e e ey g S bl b L P
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Figure 3. 5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 3.5.2 PROPOSED ROUTE NO. IM-3 C. KHON KAEN J.R. 2301 - A. NA CHUAK (J.R.219)
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Table

3.5.1

CONSTRUCTION QUANTITIES AND COSTS IM-3 (35.3 km} (1)

Unit Financial .
DBST So Aggr Surf
Items of Unit Rate { } {Soil Aggregate Surface)
'ty B o't Financial Economic , Financial Economi
Y cost (103¥) cost (1038) 'Y cost (1038)  cost (1053)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 82 1,230 1,119 82 1,230 1,119
Excavation - Soil m3 20 0 0 o 0 0 0
Excavation - Hard Rock m3 160 0 0 0 0 0 0
Embankment m:3 45 656,300 3,883 3,533 86, 300 3,883 3,533
Selected Material m3 80 64,300 5,192 4,620 64,900 5,122 4,620
Soil Aggregate Surface oxr Subbase m3 105 45, 400 4,767 4,242 45,400 4,767 4,242
Crushed Stone Base m3 370 29,800 11,028 10,143 3,400 1,258 1,157
Scil Aggregate Shoulder m3 1058 12,900 1,354 1,208 1,500 157 140
Prime Coat and DEST m2 55 163,300 9,257 8,331 19,300 1,062 955
Pipe Culvert m 2,100 1,280 2,688 2,472 1,280 2,688 2,472
Box Culvert m 16,000 6 26 86 & 96 86
Long Span Bridge m 80,000 0 0 0 0 0 0
Short Span Bridge m 40,000 65 2,640 2,340 68 2,640 2,349
Sub Total (a) TR 42,134 38,106 - 22.974 20,680
Miscellaneous Works (a) x 7% 2,949 2,667 1,608 1,448
Total (b) 45,083 40,7173 24,582 22,128
PHYSICAL CONTENGENCY (b) x 15% 6,762 6,116 3,687 3,318
ENGINEERING AND
ADMINISTRATION (b) x 104 4,508 4,077 2,458 2,213
—— ——— ey —— [V . E I —— [p— ———— ——— Sk o g e b A L P ke S e e e B . -
Sub Total 11,27C 1o, 193 6,145 5,532
LAND ACQUISITION
Highly Developed Land ha 50,000 29 1,400 1,400 28 1,400 1,400
Less Developed Land ha 15,000 0 0 e o & 5 __
Sub Total 1,400 1,400 1,400 1,400
GRAND TOTAL 57,753 52,366 32,127 29,060
[ ]
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CONSTRUCTION QUANTITIES AND COSTS (DBST + Soil Aggregate Surface)

(2)

Total Link

3y

3 - 18

Unit Financial Proposed Route Number
Items of Unit Rate TM-3 (1-2) (14.0 km) 17 TM-3 (1-2) (16.6 km) 2/ IM-3 (T) {30.6 km) 3
o'ty % , Financial Economic , Financial Economi Ve Financial Economic
VY ost (1038) cost (1038) 0 LW ost (103F)  Cost (10°H) oty Cost (103#) _Cost(10°g)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 31 465 423 51 765 696 82 1,230 1,119
Excavation - Soil m3 20 0 0 0 e} 0 0 0 0 0
Excavation - Hard Rock > 160 0 ) 0 0 0 0 0 0 0
Embankment m’ 45 3,600 162 147 82,700 3,721 3,386 86,300 3,883 3,533
Selected Material m3 80 29,700 2,376 2,114 35,200 2,816 2,506 64,900 5,192 4,620
Soil Aggregate Surface or Subbase n> 105 70,800 7,434 6,616 24,100 2,530 2,252 94,900 9,964 8,868
Crushed Stone Base m> 370 13,700 5,069 4,663 1,000 370 340 14,700 5,439 5,003
Soil Aggregate Shoulder n 105 5,900 619 551 400 42 37 6,300 661 588
Prime Coat and LBST m? 55 77,000 4,235 3,812 5,500 303 272 82,500 4,538 4,084
Pipe Culvert ™ 2,100 560 1,176 1,081 720 1,512 1,391 1,280 2,688 2,472
Box Culvert m 16,000 2 32 28 4 64 57 & 96 86
Long Span Bridge m 80,000 0 0} o 0 0 9 o 0 0
~ _SEOEt_SE_’_a_E_El_’i_dge — _m 40,000 o0 0 ____C 66 2,640 2,349 e 66 2,640 2,349
Sub Total (a) 21,568 19,439 14,764 13,289 36,333 32,728
Miscellarjeous Works (a) x 7% _ . 1,510 1,31 1,033 930 2,543 2,291
Total (b) - 23,078 20,800 15,797 14,219 38,876 35,019
PHYSICAL CONTENGENCY (b) x 15% 3,462 3,120 2,370 2,133 5,831 5,253
ENGINEERING AND
______ RADMINISTRATION (b) x 10% _ ____2,308 2,080 _ 1,580 1,422 3,888 3,888 3,502
Sub Total 5,763 5,200 3,950 3,555 9,719 8,755
LAND ACQUISITION
Highly Developed Land ha 50,000 0 0 28 1,400 1,400 28 1,400 1,400
Less Developed Land ha 15,000 0 0 0 0 0 0 0 0
Sub Total 0 0 1,400 1,400 1,400 1,400
GRAND TOTAL 28,848 26,000 21,147 19,174 49,995 45,174
Note: 1/ = DBST Link
2/ = B5oil Aggregate Surface Link



Table 3.6.1 COST AND BENEFITS

(F4 STANDARD)

(1000 BAHT)

DISCOUNTED(12%)

— — s it e bl

2,542
3,510
. 444
2,302
3,240
3113
2,977
2,867
2.747
2,617
2,437
2,354
2,220
2,088
1,939

42,31%

CsT BEMNEFITS
YEAR CONST. AGRI. voc RMC
COST BENEFIT SAVING SAVING TOTAL
1984 0 0 0 0 0 0
19233 20,744 0 0 o 0 28,273
1226 31,420 0 0 O 0 33,190
19a7 Q 220 3, Q&5 -7 3,967 0
1983 0 1,177 2,296 =70 4,403 0
1989 0 1,374 2,327 ~&2 4,83% o
1990 0 1.571 2,757 ~-54 5,274 0
1921 o 1,763 2,938 ~44 5,709 o
1992 0 1,965 4,219 -33 &y145 0
1993 0 2,162 4,449 -3 6,031 o0
1994 14,810 2,342 4,770 ~19 7,097 by 699
1995 0 2,324 S5, 091 -2 71617 0
1994 0 2,720 S.411 3 2,135 0
1997 0 2,906 G, 732 ia &, 652 0
1993 0 3,092 6,033 26 9,170 C
1999 0 2,278 L2374 27 EER ] 0
2000 0 3,464 Ly 694 43 10,206 0
2001 -24.344 3. 630 7.015 o2 10,724 -4,539
TOTAL 42,332 34.989 73,441 —222 102,208 632,625
DISCOUNTED ECONOMIC COSTS < &3, 625
DISCOUNTED ECONOMIC BENEFITS @ 42,519
AGRICULTURAL DEVELCOPMENT BENEFIT 132, 260
VO SAVING 29,093
RMC SAVING =235
NET PRESENT VALUE = =21.107
BENEFIT COST RATIC s 0.57
INTERNAL RATE OF RETLRN = 7.4 %4
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Table 3.6.2 COST AND BENEFITS

(F4&F5 COMBINED)

(1000 BAHT)
COST BENEFITS DISCOUNTED 12%)
YEAR CONST. AGRI. viac RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1924 0 O 0 0 0 0 0
1985 13,047 0 o o 0 22,6846 0
19386 27,105 0 0 0 0 20,393 0
19a7 0 230 2,701 2 3. 683 0 2,288
1583 O 1,177 2,918 4 4,105 0 2,272
1939 o 1,374 2136 14 4,526 &) 3,222
1920 0 1,571 3,353 24 4,942 0 2,144
1991 Q 1,743 570 Ch1 Ty 3&Y 0 3,047
1992 0 1,965 3.78¢ 3= 5,791 0 2,934
19932 0 2,162 4,005 45 6,212 0 2,810
1994 72260 2,343 4,207 a5 6,710 2.284 2,710
1995 0 2,534 4,410 65 71207 0 2,599
1996 0 2,720 4,712 73 71707 0 2,421
1997 O 2,906 S.215 25 2,205 o 2,35%
1998 0 =, 092 D317 24 5,703 0 2,234
129% 0 3.278 S, 31Y 104 71202 0 2,10%
2000 0 2. 4464 L. 122 114 2,700 0 1.985
2001 —21,526 2. 450 Gt 424 124 10,198 =3,935 1,863
TOTAL 30,398 34,989 (66,397 880 102,266 52,373 40,037
DISCOUNTED ECONOMIC COSTS 092,373
DISCOUNTED ECONOMIC BENEFITS 40,037
AGRICULTURAL DEVELOPMENT BENEFIT 13,2460
Voo SAVING 26:514
RMC SAVING 231
NET FRESENT VALUE : 12,314
BENEFIT COST RATIO : Q.76
INTERNAL RATE OF RETLIRN 3 7.0 %



Table 3.6.3 COST AND BENEFITS

(F4,SECTION 1)

(1000 BAHT)
COST BENEFITS DISCOUNTED( 1274
YEAR CONST. AGRI. vz |MC
COST BENEFIT GSAVING SAVING TOTAL COST BENEFIT
1984 Q o %) o 0 0 0
1985 10,400 0 Q 0 0O 13,046 o
1986 15,600 0 0 0 O 17,472 0
1987 0 730 1.421 ~13 2,133 0 1,934
195a 0 P37 1,540 - 2,463 0 1,967
1939 0 1,093 1,638 -4 2,747 0 1,935
1290 0 1,230 1,777 0 027 0 1,924
1991 o) 1,407 1,294 4 3,307 0 1,876
1992 0 1,563 2,014 2 =, 086 0 1.817
1993 Q 1,720 2,132 3 2,866 0 1,749
1994 &2 774 1,363 2,293 19 4,130 3,045 1,638
1995 0 2,014 2,453 23 4,494 Q 1,621
1994 0 2,144 2,613 31 4,303 0 1,545
1997 0 2,312 2,773 ar 5,122 0 1,472
1992 0 2,459 2,933 24 52436 0 1.393
1999 0 2,407 3,093 =0 e 750 0 1,318
2000 0 2,735 3,253 36 6:064 0 1,241
2001 -11,940 2,903 3,413 62 &, 3782 -2,185 1,145
TOTAL 20,8146 27.8324 35,263 225 63,421 31,392 24,4690
DISCOUNTED ECONOMIC COSTS @ 31,398
DISCOUNTED ECONOMIC BENEFITS : 24,4690
AGRICULTURAL DEVELOPMENT BENMEFIT 10,54%
VvoC SAVING 14,0467
RMC SAVING 74
NET PRESENT VALLUE : =&,707
BENEFIT COST RATIOD : 0.79
INTERNAL RATE OF RETURN @ 2.2 %4
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Table 3.6.4 COST AND BENEFITS
(F5 STANDARD)

(1000 BAHT)
cosT BENEFITS DISCOUNTED(12%)
YEAR CONST. AGRI. Voo RMC
COST BENEFIT SAVING SAVING TOTAL CO5T BENEFIT
1934 o 0 0 0 0 0 0
1985 11,424 O 0 Q 0 14,581 0
1986 17,434 o 0 0 0 19,5283 Q
1987 o P20 1,634 24 2,640 Q 2,397
1988 0 1,177 1,803 28 2,013 0 2,402
1989 0 1,374 1,980 3 3,386 o 2,410
1990 0 1,571 2,152 37 3,750 0 2, 33%
1991 0 1,768 2,323 42 4,133 0 2,345
1992 0 1,965 2,495 456 4,306 0 2,283
1993 0 2,162 2,647 31 4,830 0 2,207
1994 1.46%4 2,343 2,304 57 5,208 766 2,144
1995 0 2,534 2140 463 S.737 0 2,069
1996 0 2:720 3.377 69 6. 166 0 1,985
1997 o 2,906 3,614 75 42574 0 1,3%4
1998 0 3,092 2,830 St 7,023 0 1,803
1999 0 2,278 4,087 =13 7452 0 1,708
2000 0 3,464 4,324 P2 7,830 0 1,612
2001 -14,124 2 650 4,561 o8 2,30% -2,580 1,513
TOTAL 16,630 34,93% 44,918 381 80,737 32,293 31,12%
DISCOUNTED ECONOMIC COSTS @ 32,295
DISCOUNTED ECONOMIC BENEFITS ¢ 31,129
AGRICULTURAL DEVELOPMENT BENEFIT 13,260
VoC SAVING 17,542
RMC SAVING 327
NET PRESENT VALUE : 1,146
BENEFIT COST RATIO : Q.94
INTERNAL RATE OF RETURN : 11.&6 %



Table 3.7.1 SOCIAL INDICATORS
(Proposed Route IM-3)

Population (1,000)
l9g2
1993

Average travelling speed, without (kph)

Isoclation

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

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

Score

"

-

1)

26.0
30.0

43

5.9 (6.3)
0.022
65

14 (14)
0.044
96

0.038
0.013
108

15.5 (17.0)

0.060
140

5.5 {5.8)
0.019
76

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 &/
E2 5/
E §/
Degree of Improvement?/

Score

Disparity

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

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

Degree of Disparity
amy - (A

Score

Total Score

"

"

5.7

5.5 (5.8)
0.103

56

18
195

15.4
(51.0)
66.4
1.03
66

107.8
104.1

3,593
3,470

608
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Note:

Y

{ ) 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
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 preduction 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,
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