PROPOSED ROUTE NO. IM- 4

Changwat :  Khon Kaen
A . Chonnabot

(J.R2057)- B Kut Ru (J.R2065)
Length - 353 KM



LOCATION OF PROPOSED ROUTE

SUMMARY
PROPOSED RQUTE IM-4
Item Description
Changwat Xhon Kaen
Origin A. Chonnabot (J.R. 2057}
Destination B. Kut Ru (J.R. 2065)
Length
Total 35.3 km
Improvement Section 35.3 km
DOH Road kK. 2199 35.3 km
ARD Road o km
Others o kin
New Alignment Sectiocn 0 km
Surface Type and Condition So1l RAggregate, Good  Poor
Terrain Flat
Influence Area
Area 263 km*
Population (1982) 25,500
Principal Crops Faddy
Traffic (ADT)
Existing 98
1993 382
2001 507
Proposed Standard F4 (DBST)

Construction Cost
Financial
Economic

IRR

B/C

Recommendation

63,602 . 103 B

56,439 . 103 ¥
6.2 %
0.58

For further consideration

L\

v
{ . - sﬁpl Yy 2
: /// o
] UbON -
TH PHA
S ; 22, ). 2a 2
[
3 'J ANON "\
MWy N KHOM
X = '
N \ Lo .
/ [y -
w = -
. 1
-. I
- -
on{rguum ZWA il >
Sl 08 " [
v EARA
1
N 23 EY) _.-7
W 4 't .
N - A7 ) 1
X * e ol e 0L ¢ (
3 ] * *
cHama SN 1 HON , S
&S .. ' o R "P >y /S
X 2 .
2R N
> > - 2 (N xma;‘
3 Y > ENEEY A .
Lo
\ - URT R ™ ¢ i
d AXHON e ety . !
Lo TCHAS M - . . ))
X t:§ 7 ‘ ofaf =30 < ;
¥ - ‘ el oo
) I 24 "' ~, 1
) 24 -
SARARR v /
gﬁ%ﬂTuA 3 ‘\ é - —— .- /’,/
) ‘ﬁka ‘ | ) ” -\“
\\ Rk o )
e Nyesy
/ National  Highway
BANGKOX ] Provincial Road
= U & — Proposed Route




1] ENROBE

Aps#rid, Khon Kaen WIOFEBICME T 5, Chonnabot BB &2 b2 — b i3k~
n,Mar Ne Phiangt, Waeng Yai HEBE, Don Hai HA 8T, BH05S 85 2Kut Pue
HTE-TWhH, TORERRB IkeTH5, (Figured. 5 25R)

R0, BREHETHS, EFTENIKER, W{2h0HID, TORADONLS.200
ATH B

AEICRESC Y ~ A rHBidoFKRILEV., BUTRBEBEEN ]l 5y FsH 5,
ARBRRORMCHROSBANBBIIE G2 2 208 H1%, 05728 & 012065
DHE SicRaeng Yar BB EKRMENNHBRBOER G LT hib0TH 2,

1.2 HRifioRE
HEBBRICHBA LB DIRA, Table 4. L 1ICEHL, TOHEMIETable 4.1. 20

Av~y ) —H{HOERITRLE,

2. il
2.1 TFTRER
FEHSUBACHULIRUBRROERREBRIBLAELMULEG DT, ZERTH
KR MprvRERN]) £HRATHEE LA,

22 HREETER
HBY v 7 NENOREEZDRIE, KFXETEBLEL==aTA AT YF 4V
YoF—4245BEELTROLIICHEL .

manual classified counts as shown below:

Propused Road Link

7
@/7 »
\a
B. Kut Pa K.A. Waeng Yai O
EEHE @ﬁaﬂ Oaﬂnmﬂﬂﬂ A_Chonnabot

X

o

@

o

Legend () Road Node
] Road Link Code

Proposed Road Link

=== QOther Road

Praffic Volume in Base Year

Vehicle Type

Source Link
(base Year) Ne P/C P/P L/B M/B H/B P/ 4/T 6&/T 10/T &DT
Manual Counts 1 10 42 5 69 1 5 10 iz 1 175
(1982}
2 - 14 3 3 - 2 - 1 3 26

2.3 XBWHE
DEHBHLOREZRIGE (Y »7/8) PLUEBRERE (F >/ 8) i,
RATRDIBUESEOEBMICHMA v S € ~RESTHONIEHYRBEAADL LY
REFEYBMBBEIT 2 &L THELL, HERRIETOLEDTEH 5,



FATSENGER MOVEMENT (1722

FRIOPOSED TRIFS PROFOSED TONAGE PER DAY
RQAD FER ROAD  ———=mem—mem
LINK DAY LINK NOM-AGRI. AGRI. TOTAL
1 1722 1 44 45 25
2 159 2 14 15 29
2.4 HBHBEONERMBER
1981 - 1987, 1987~ 1993, 1993 - 2001 D&M 1 B K 5 X SO X il75 B

OfFRMERER, 242~ FPDT1.33D1) ThA~LTFHMALH-TRDL, T

MOMBE LCRoNATTRMERERETOMD TH S,

GROWTH RATE OF PASSENGER MOVEMENT

GRﬂNTH RATE (Z P.A.)

ITEM 1981 1987 1993

1987 1993 2001

PER CAPITQ INCOME 4.2 4.3 4.7
TRANS. PRICE INCREASE 4.3 4.3 4.5
PﬁPULATION 1.4 1.2 1.0
PAQ SENGER MOVENENT 5.4 3.6 5.7

— o st P A BB e B e et W i

SROWTH RATE (7%
TEM 1981 1987
19;7 19;3
NON-AGRI. 7.0 7.1
AGRICULTURE 0.1 0.2

—_— e e gy ey e Tt e S g — — i e

FREIGHT 3.5 3.4

o ot L o ek s b Pl e . S T Y s o S

——— it —

25 BREITHRAEDEG
AAvLR— DT 33D3) T LA

PUEARNE S i NS A 2 82D AN

FRELUTUMHREZEROMy -

RATE OF IND”PED AND DEVELOFED TRAFFIC
{ 2
YEAR
ITEM - -
1987 19932 2001
INDLCED 15.0 15.0 15.0
DEVELOPED 0.0 0.0 0.0

2.6 TRZOnR
1) HORRHS 8K

QPR R L ORE - 1T AR AT EL,

LITOMMBRIbICX - 74

HigNzzam s g Lz,
TRAFFIC COMPOSITION
(UNIT = %)
LINK PASSENGER FREIGHT
YEAR —=—mem—e —— -
NQ. P/C P/P ./B M/B H/B P/T 4/T &/T 16/7
1 1982 7.9 33.1 3.9 54.3 0.8 10.4 20.8 66.7 Z.1
1287 8.5 32.5 8.5 46.9 3.6 12.1 19.6 58.3 10.0
1993 ?.2 31.7 14.0 38.1 7.0 14.2 18.0 43.3 17.4
2001 10,2 30.8 21.3 26.2 11.5 17.0 16.0 35.0 3z.0
2 1932 0.0 70.0 15.0 15.0 0.0 33.3 0.0 146.7 50.0
1987 4.4 3.4 13.9 14.6 1.5 29.0 4.2 21.5 5.3
1993 10.1 S5%2.9 12.46 14.0 3.4 23.9 .3 27.3 39.b
2001 17.5 S52.5 10.8 13.3 5.8 17.0 16.0 35.0 32.0

o o A P . P e i e s o T



2y JF%ADT
4, #EIWoOwk
IEBR L0 Y I MEERREBRBLUTICRTEEDCS -
V. Frzod AN, Pl MIRTEACBRAEBRF b IsMRTIELET 7
et o RIS 4 FHMOERMILTable 4.2, 1 1257k T.
OEFYH (LT “VOC " &)) ZWith Project&Without Project Oy —RiZ20

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE TE L.

g il e .t e . e e ik

Y Y2 B FAVOCO2R MPMKERSESASUBRABEBTRRTLELTE S,

Jpp————__ P —— —

TYF’E IJF VEH I L.LE

b e e e L S g N ——

YEAR ——=———— et ADT M/C TOTAL Road Conditi
P/C L/B  M/B  H/B P/PAT  4/T &/T  10/7 oac tondition
:Zgg 12 }’8 :; ; 2;2 2 12_ ? igi 17% 334 Link Without Project With Project
°;30i o Z = 5% o3 :78 ; 12 11 2= 21_9 Egz Length Road/dl Nogaog Nos. of Length _Road Class/1Nos. of Wooden
< < T T _ - ~ 233 <07 Noa. Terrain {km) class Br].dege C.Bridge (km) casetcase 2cuse 3casedNarrow Bridge
1l Flat 17.0 2B 1 0 17.0 1 1 132a 0
3 RRBEE }
= 2 Flat 18.3 3 0 0 18.3 4 Fdlpy _|(FS) 0
3L HA /1 Road 1 : Paved Road
Road 2A : Laterite Road with good surface condition and alignment
TEHORMIERIY, KBTS, RMRTHBR, KDLMEERLHEK- ?

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

Vi, MFTR, FY VAN —FS(, FFIITRINRRNTN S, Road 3 : Laterite Road with poor surface condition and alignment

EHotBHMARTLERISEORRIITable 4. 3. 1. &Figured 3 LIZR L, F1e, Road 4 : Earth Road
Fhon Kaep B OEM M iiFigured 3. 2.0E:E0TH B,

VOCHiE, With Project®£ Y 2 DOV O C EHithout Project DFFDOVOCLDE

3.2 HMATFN . MEBIEBFBAVOCOWNHRERTESD TH B,

PEERONLOLEHAEARRE, With Project &Without Project ONFBER2VWTT

BLfeo FRILZEMH@EN, RELNORBBUEERITable 4320450 TH 5, € Vehicle Operating Cost Saving

EFNYORRHEAEREIRREERLR, SROUHRUCABATOMBREEZZCLT :
{unit: 1,000 Baht)

Table 4.3.3 O L H IR},

Road Class 1987 1993 2001
LROTEKEMEHITECTH S EEREIBREBRICL D, EEMEEITL. C L Fa) 2,662 4,012 6,679
WP SRSEENRUBNERNS N MBREET S, WAEEEN (N.P.V) ETable 1428 (FA4FS) 2,466 1754 6,303
434Dk ML, 1 {F4: only Link 1)2,206 3,416 5,819
ZON.P.V ORith Project®B& &, Without Project DBAMEM, = OHes DR 2n (FS) 1.m23 1,973 3,883

ELTH B



1 TR
FERIE, KRS B BRENRICT > 10

Design Standard

Gecmetric 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 CBR>80%
So0il Aggregate Subbase CBR>20%

Selected Material CBR)> 6%

1n case of F5 Standard
Soil Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Cthers

133

.

F4 (if not feasible, P5)
AASHTO (Rural Highways)

as shown in Pigure 4.5.1

1.0m
2.0m

0.7m (above flood level)

2.5cm
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

g 100cm

200 m

S00 m

Box Culvert
Standard Size : 2.4m =% 2.4m

Location : as required

Bridge

Standard Type (width 7.0m)

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List inp;
4,5.2

W= OB, Figured. 5. 2 KR 7.

5.2 TIHEXME LUHETLR
TN EATHFHBEREBN, STHIT &L L CTable 4.5. 1 iKRY,
M BEMNORBM MBI LICERTACAT TRITEL, TEIRTEHD

&3,

Financial and Ecenomic Construction Cost

Construction Cost (103 )29
Road Class Length Remark
{km) PFinancial Cost Economic Cost

F4 (DBST) 35.3 60,602 56,439
F5 (Soil Aggregate) 35.3 33,707 30,383
F4 + F5 35.3 46,489 42,012 Adopted to link
>300 in ADT
F4 17.0 30,939 27,999 Adopted to link
2300 in ADT
F5 18.2 15,552 14,014
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Table 4.1.1 gSUMMARY OF ROAD INVENTORY

Item Description
Origin A. Chonnabot (J.R. 2057)
Destination B. KutrRu (7.R. 2065)
Length
Total 35.3 km
Improvement Section 35.3 km
.DOH. Road R. 2199 35.3 km
ARD Road 0 ¥m
Others 0
New Alignment Section 0 km
Terrain Flat
Alignment (Hori./vVert.) Fair / Fair
Formation Width 5.0 m - 9.0 m, 6.5 m (Weighted average)
Embankment Section
Length 35.3 km
Height 0.2 m ~- 0.75m
Cut Section
Length ) 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Good - Poor 2.7 km
Soil Aggregate Good - Poor 32.6 km
Earth 0 km
Pipe Culvert 49 each
Box Culvert 0 each cm
Bridge
Permanent Bridge . 0 each pm
Narrow Concrete Bridge 0 each 0m {4m)
Wooden Bridge 1 each 14.2 m

Overflow Section 3 places 4.0 km




PROPOSED ROUTE NO.

Table 4.1.2

ROUTE NO. 2199

ROAD INVENTORY (1)

IM-4 A. CHONNABOT (J.R. 2057) v B, KUT RU (J.R. 2065) L = _35.3 »
KHON KAEN
T T T T = T T T T T T i T T ¥ T T 1 + T 1 T 1 =1 1 T 1 I ! P
O © o]
STATION  (Km) o ~ - © @ S o = 9 % < N N ~ N a
!'S —t 5; —_— 4ttt
LA E 3
VILLAGE 2 s g 2 = ©
ame Z oo 2 Ho Hnd ©s3 £4958 ? g
- N Com "o < < ot 220 Z & AHA Z0 ~
H hold (H} N g ® g O e GE e gmw
- House R R o P By R 0
- Population {(P) < Ime m:z A M W A 0o M m o om miT A
b—t f ] : —rt z —t ——t Pttt } } —ri ] ' - ; t P—t
TERRATIN Flat
1 ¢ 1 1 N [ [ L ! ! 1 N i t ! 1 | i i L8 b
: v L ' ! J ' ¥ f ! —1 % T [ T ™ f 1 1 ]
Formation 9.00 6.50 7.00 5.50 6.50 7.50 6,00 6.50
Width {m) N L ! i I 1 4 A 1 i l ; 1 ] 1 i " [ t ) 1l
CROSS Embankment ! ! ! ! ] ! : f 1 T T 1 ; ; + — T T | ]
ECTTON Height  {(m) 0.45 0.30 0.20 0.30 0.75 0.60
S = | 1 [ 1 1 i ! 1 1 1 i 1 ) | 1 I ! — 1
Cutting Ly 1 1 i i 1 T T L T T T 1 1] LS T 1 T 1y T i { 4 1}
1 Yy J— 1 1 I L 3 1 | t ! L 1 ! l i [ M 1 1 1 L. 1 ] L | L]
i 3 T L ] 1 1 | ¥ 1 3 ] ] 1 1 | 1 T T 1 I T T 1 | I ! 1 Ti
Type,/Length o1 Laterite DT, Laterite DT Laterite DT Laterite
PAVEMENT — -ttt F————t— -+ttt 44ttt 1
Condition 2 Good Poor ‘
bttty +—t—t——t—F — ,
gth] 21 dl m ' = '
Len - 1 1 N L r L L 1 1 L ' L L ¢ R : 1 I i 1 =0.3 1 ! H=0.4 |
' [ ¥ T T 1 13 T 1] 1 1] 1 1 A1 ¥ i 3 1] ¥ ) 1 [ T i IR
Left Paddy Bush Paddy |
LAND i —t -t 4 4ttt
use Right Paddy Bush Paddy '
! L 1 ! 1 1 \ 1 i { 1 ! ) I [ { i | L l [ 1 ! | 1 { L )
PIPE 1 1 ¥ T 1 L L g I ) 13 1 | { 1 T T L L4 ] 1 1] 1 T ' i 3 13 i :
VERT Total Number 49 Pipes i
| L ] ! 1 1 ' L ' L ] L ] 1 i { ! | L ) 1. | | 1 ' ] | 1 ] -
¥ i T T { ¥ 4 ] T 13 i) L) ¥ T T 1 4 T ¥ [ T 1] 1 1 ] 1 1 Kl i | '\i
oh
Station (Km) 2
-ttt ittt 4ttt 4ttt
BOX |
CULVERT
&
BRIDGE . S
Dimension .
<
-
. %
Yy o
m o
= <
! [ 1 ] i ! 1 1 1 i t i 1 i 1 1 1 I ! ! ) | A I | 1 l l I 1
T ¥ ¥ H ] 1 T T T ¥ ] T 1 13 T 1 1 | T L " T ) 1 1 1 1 1 ¥ 1
RIGHT OF WAY {m)
- 1. ] | 1 ] 1 1 [ 1 1 L I ] ! { ! { i [ § 1 1 1 L ] | ! | i ]
1 ] L3 1 I I I ¥ ] ] 1 H A 1 1 I ] ] T i ] 1 i L 1 { L I 1 Il
Horizontal Fair
ALIGNMENT +— -ttt 4ttt 4ttt
Vertical Faixr
—t—
ROUTE NO., AGENCIES DOH 2199
! ! 2 1 1 ! ) | A ! L L I\ ! ! 3 ! 1 1 1 } 1 1 l | ! i 1 L
1 1] 3 i 1 | Tk 3 i | T 9 1} ] i ] ¥ i ] T ] 1 { 1 T i I 1 ] 1)



ROAD INVENTORY (2)

PROPOSED ROUTE No. IM-4 ROUTE NO. 2199 A. CHANNABOT (J.R. 2057) v B. KUT RU (J.R. 2065) (Cont'd)
KHON KAEN
! v v ¥ T F L T T — T T i T T T 1 ] t T T | T T T
o o~ <t <t
3 > : 3 2 g > 3 g 3 3 2 5 8 3 3
—_ -ttt = :
YILLAGE
Name E
[
- Household ({(H) E
- population (P) o
I ] } ! ] A g ! L . 1 1 1 i ' I A 1 1 y 1 ! ] ! ] \ I
1 T ! 1 } 1 ! i 1 i T T 1 i T ! T T 1 1 ] T — ™
TERRAIN
- 1 $ 3 ! ! 1 1 ' | ! . 1 1 1 L 1 1 | 1 1 1
E‘orm.ation v ] i i T 1 T T 3 L ¥ ¥ ] T
X 5.50 5.00
- width (m) . , | , , ) | 1 1 i
CROSS Embankment i v i ; —t —t } ¢ } } . | } ! . ,
] Height {m) 0.25 0.30
i SECTION y 1 ! [ 1 { ! { y 1 ! 1 . 1 { \
i Cutting ! LB ' T LI i i 1 1 ¥ t i ! v 1 i y 3 T §
i3 Depth (m) | .
. ' } t —t t } f } t — F———t } } } } ; } t } ; ]
28 Type/Length Laterite
o | prvmENT —t—tt ~ %
; Condition
Poor
3 4 t 1 1 1 } \ ' 1 1 1 1 ¢ 1 1 1 | } ! 1 1 1 1 1 | '
Overfliow ' ' ' 1=1.0] ' 1 ¥ J T l L ! 1 i ] i i i 1 ] T { o 1
FLOODING Length{Km/Height{m) H=0.4
1 ] [ L 1 | f L 1 ] { 1 { i ! { 1 ! 1 1 1 ] 1] 1 ! I
1 11 ] [} L L ] 1 1) I I T | 14 1 1 [ I 1] 1] ] 1
Left Paddy
LAND — 4ttt :
UsE Right Padd
PIPE 4 —— ] ! } } - ; 1 ; { : - } ] { T } ' f l t } !
Total Number
CULVERT
! [ L i ¢ | ! I L I ! l — ! ! 1 1 1 ! 1 I\ ! t 1
1} T ] | — 1] ] L) ] T ) ] ¥ ¥ ) ) ¥ L) 1 I 1 ¥ T T I
Station {¥m)
1 [ 3 1 i ) 1 ] [ 1 1 ! [ 1 1 ' 1 1 1 ! 1 ] 1 }
1 T 1 i T 1 T T T —r 1 T T T T ) i T T i T 1 T
BOX
CULVERT
&
BRIDGE )
Dimension
——ttt -ttt 4ttt t
RIGHT OF WAY (m)
1 ¥ 1 1 1 L) 1 1 1 i 1 1 1 1 } i 1 1 1 )] ] 1 1 !
T T T t T 1 T T T ] T i 1 1 T T T 1 i H 1 { ™
Horizontal Fair
ALIGNMENT } } t f } : | ¢ —-f —t f } ] { } f ! } f } } —
Vertical Fair
t [ 1 i 1 1 | ! | { ] ] ! L i 1 l i ! b 1 ! ! | 1
1 T | [} 4 L ] [ | ] [ i ] LI i 1 1] L i ] [} ] ] 1 3
ROUTE NO., AGENCIES DOH 2199
! ' 1 1 L | | 1 ! 1 ! ! 1 ] ] I 1 ! 1 |- | | ! 1 1
T T T 1 H 1 3 i J + [} U 1 T ] i ) I ] ] | 1 LI 1



Table 4.2.1 TRAFFIC VOLUME ON ROUTE IM - 4
YEAR 1287 1993 2001
LINK 1 2 AVR. 3 2 AVR. 1 2 AVR.
N+D i3 1 7 20 3 12 34 4 21
P/C 1 2 0 1 3 3 2 S 1 2
oy ¢ 0 0 0o 0 0 o o Q
TOTAL 14 1 = 23 4 13 39 10 24
N+D 14 3 2 31 4 17 71 S5 37
L/B I 2 1 1 1 1 2 11 1 &
v o 0 0 0 0 0 0 0 0
TOTAL 16 4 10 36 = 20 az & 43
N+D 76 4 39 84 S 43 a3 7 46
M/B I 11 1 & 13 1 & 13 1 7
ny 0 o QG O 1Y) 0 0 0 0
TOTAL g8 q 44 o7 S 49 101 7 52
N+D & 0 3 15 1 8 38 3 20
H/B 1 1 0 0 P o 1 & 0 2
oy Q o 0 0 0 0 ¢ 0 o
TOTAL 7 Q 3 18 1 9 44 3 23
N+D S8 19 38 74 22 42 111 z23 68
F/PYT 1 ? 3 & 11 3 7 17 4 10
DY 0 ¢ D 0 0 0 G o 0
TOTAL &7 21 43 88 26 56 128 32 73
N+D E 0 4 S 1 4 7 2 ]
4/7T I 1 Q 1 1 Q i 1 o 1
oy 0 o 0 0 0 0 0 0 o
TOTAL 10 o =] 7 1 S ¥ 3 &
N+D 26 2 13 21 b 12 146 5 11
&/7 I 4 0 2 3 0 2 2 1 2
oV o 0 Q 0 0 0 o 0 o
TOTAL 30 2 15 25 3 14 12 6 12
N+D 4 3 4 ? 4 6 15 5 10
10/7 I 1 1 1 1 1 1 2 1 1
oV 0 0 0 0 O 0 0 0 o
TOTAL 2 4 3 10 S 7 17 & 11
N+ 202 33 117 255 43 150 381 &4 217
ADT I 31 b 13 40 7 23 S7 10 33
v ¢ ¢ 0 0 8] 0 0 O o
TOTAL 239 28 134 305 S50 173 43% 74 250
N+D 263 70 164 3046 87 193 372 116 239
M/C I 23 8 15 25 10 17 26 12 19
ov 0 0 0 0 0 0 0 o 0
TOTAL 288 72 179 32 97 210 3?27 128 258
N+D 472 103 281 571 130 343 753 180 456
TOTAL 1 55 i3 33 65 16 40 83 22 51
DV 0 0 0 0 0 0 0 0 0
TOTAL S27 116 3214 636 1446 332 836 202 507
NOTE
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC

4 - 10
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rigure 4.3.2 CROPPING CALENDAR

0600 CHANGWAT KHON KAEN
NAME OF CRCP JAN.|FEB |[MARAPR [MAY | JUN | JUL JAUG| SEPIOCT {NOV | DEC
rice, 1 crop ® & &
d
RICE, 2% CROP st ey
G &
SUGAR CANE
%
L&)
X
TOBACCO { TURKISH 8 LOCAL} : o olo
g
GROUND NUT JP
KENAF
P— & x
CASSAVA = @
MAIZE A
7
MUNG BEAN o— 5
SOY BEAN o
Nota FIRST CROP SECOND CROP
& = % —x P —x
sowing growing segson  horvesting - i =

season 50300 4 - 12



TABLE 4.3.1 CULTIVATED & CULTIVAELE LAND

(1979)
_________ ) [ UNIT ¢ 1000 RAI (KM™2) 23
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND

_COnE NAME PADDY UPLAND TOTAL PADDY UPLAND TOTAL

156,250 (250.0) 0,625 ( 1.0) 156.875 (251.0) - - -

0613 BAN PHAI 8.125 ( 13.0) - £.125 ( 12.0) - - -

0614 CHONNABOT 71.250 (114.0) 0,625 ( 1.0) 71.2875 (115.0) -~ - -

0615  WAENSG YAT 41,250 ( 64.0) - 41.250 ( &6.0) ~ - -

—— ———

Q41&  WAENG NOT 33,625 ( §7.00 - 35,4623 ( 57.0) - - =

—_— — —— - - -— —— D el L N S

TABLE 4.2.2 CROP PRODUCT ION

Sttt et et e B e S e e it v it e

e e A Y i . . o e S e . o R B e o S S et e e . BRI bk e e oy A ok e e vy P e e

ITEM PADLDY MATZE BEANS GRUND  CAZSAVA SUGAR KENAF COTTON UPLAND TOTAL
NUTS CANE TOTAL
FPLANTED AREA (1000 RAI)
i921 126.70 - - - 0,37 - 0.24 - 0.463 127.32
1987 126.70 - - - 0.42 - 0.24 - 0.567 127.327
19932 WITHOUT PROJECT 1246.70 - - - 0.47 - 0.24 - 0.72 127.4%
WITH PROJECT 126.70 - - - 0.50 - Q.24 - 0.75 127. 44
2001 WITHOUT FROJECT 126.70 - - - 0.355 - Q.24 - 0.81 127.31
WITH PROJECT 1246.70 - - - 0.5 - 0.24 - 0.24 127.54
CROP YIELD (KG/RAL)
1921 244601 - - - 2000.0 - 252.0 -
1927 247 .4 - - - 2000.0 - 232.0 -
1993 WITHOUT PROJECT 249, 1 - - - 2000.0 - 252.0 -
WITH PROJECT 253.6 - - - 2012.0 - 2532.0 -
2001 WITHOUT PROJECT 251.1 - - = 2000.0 - 252.0 -
WITH PROJECT 2461.8 - - - 2028, 2 - 252.0 -
CROP PRODUCTION {TON)
1981 31,183 - - - 741 - &0 - 203 21,934
1987 31,370 - - - 835 - &0 - 297 32,267
1992 WITHOUT PROJECT 31,559 - - - 240 - 50 - 1,002 22,541
WITH PROJECT 32,131 - - - 1,003 - &0 - 1,065 33,193
2001 WITHOUT PROJECT 21,812 - - - 1,101 - &0 - 1,143 22,976
WITH PROJECT 33,173 - - - 1,134 - 60 - 1,244 24,420
NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL
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TAEBLE 4

.3.3

FARMGAT

E FRICE AND PRODUCTION COST

—

ITEM FADDY BEANS GRUND CASSAVA
NUTS
FARMGATE FPRICE (BAHT /TON)
WITHOUT PROJECT (1921 - 2001) 2,087 - - - L03
WITH PROJECT (1987 — Z001) 3+677 - - - 623
CROP PRODUCTICON COST (BAHT/RAI)
WITHQUT PROJECT (1981 - 2001) 599 - - - 724
WITH FPROJECT (1937 - Z001) 619 - - - 744
TABLE 4.3.4 NET FRODUCTION VALUE

it o S T T Pt TR Y S o g e ey A S it

WITHOUT PROJECT

PADDY

1937 356,621
1593 37,303
2001 28,214

WITH PROJ

——

——in. i i -

346,919
37,622
38,569

PADDY
3L, 720
29,716
432, 550

LIPLAND

o2
43
D3

Wk

SUGAR  KENAF
CANE

-~ A,425

- 4,741

- 545

- 245
000 BAHT)

ECT

TOTAL
37,218
40,059
43,943

4 - 14
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Figure 4.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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4.5.2 PROPOSED ROUTE NO. iM-4
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Table 4.5.1  CONSTRUCTION QUANTITIES AND COSTS IM-4 (35.3 km) (1)
Unit  Financial (DBST) {Soil Aggregate Surface)
Ttems of Unit Rate
Q'ty B . Financial Economic . Financial Economi
VY cost (103B) cost (103R) T or (10%8)  cost (10°8)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 83 1,245 1,132 83 1,245 1,132
Excavation -~ Soil m3 20 ) 0 o} ] 0 . 0
Excavation - Hard Rock m3 160 0 0 ] 0 ' Q Q
3
Embankment m 45 120,600 5,427 4,938 120,600 5,427 4,938
Selected Material m> 80 74,800 5,984 5,325 74,800 5,984 5,325
. q
Soil Aggregate Surface or Subbase m3 105 52,400 5,502 4,896 52,400 5,502 4,896
Crushed Stone Base m3 370 34,400 12,728 11,709 4,900 1,813 1,667
Soil Aggregate Shoulder rn3 105 14,800 1,554 1,383 2,100 220 196
. 2
Prime Coat and DEST m 55 194,200 10,681 9,613 27,500 1,513 1,361
Pipe Culvert m 2,100 1,360 2,856 2,627 1,360 2,856 2,627
Box Culvert m 16,000 0 0 0 0 0 0
Long Span Bridge m 80,000 [y 0 0 0 o o
Short Span Bridge m 40,000 16 640 569 16 640 569
Sub Total {a) 46,617 42,197 25,201 22,716
Miscellaneous Works (a) x 7% 1,865 _ 2,954 . ___.1,7e4 _______ 1,590 __
Total (b) 48,482 45,151 - 26,965 24,3086
PHYSICAL CONTENGENCY (b) x 15% 7,272 6,773 4,045 3,646
ENGINEERING AND
ADMINISTRATION (b) x 10% 4,848 4,515 2,697 2,431
T sub Total 12,120 11,288 6,742 6,077
LAND ACQUISITION
Highly Developed Land ha 50,000 0 0 0 0 c
Less Developed Land ha 15,000 o0 o0 O o o A
Sub Total 0 0 0 0
GRAND TOTAL 60,602 56,439 33,707 30,383
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CONSTRUCTION QUANTITIES AND COSTS (DEST + Soil Aggregate Surface)

(2)

—_
Unit Financial Proposed Route Number
ftems of Unit Rate IM-4 (1-2) (17.0 km) 17 IM-4 (2-3) (18.3 km) 2/ IM-4 (T) (35.3 km) 3/ =
0'ty B o't Financial Econonic - Financial Economi , Financial Econom)¢
2ty Cost (103B) Cost (1037) Q'ty Cost (103B) Cost (IOSB) Q' ty Cost (1078} Cost(103z
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 39 585 532 44 660 600 B3 1,245 1,132
Excavation - Soil m3 20 0 0 0 0 0 0 0 0 5
Excavation - Hard Rock m3 160 0 0 0 0 0 0 0 0 5
3 .
Embankment m 45 69, 00 3,132 2,850 51,000 2,295 2,088 120,600 5,427 4,938
. 3
Selected Material m 80 36,000 2,880 2,563 38,800 3,104 2,762 74,800 5,984 5,328
Soil Aggregate Surface or Subbase m3 105 25,200 2,646 2,354 27,200 2,856 2,541 52,400 5,502 4,89
3
Crushed Stone Base m 370 16,600 6,142 5,650 1,500 555 510 18,100 6,697 6,161
3
Soil Aggregate Shoulder m 105 7,100 745 663 600 63 56 7,700 808 719
2
Prime Coat and DBS1 m 55 93,500 5,143 4,629 8,300 457 411 101,800 5,599 5,039
Pipe Culvert m 2,100 580 1,218 1,120 780 1,638 1,506 1,360 2,856 2,627
Box Culvert m 16,000 0 0 0 ] - 0 0 4] 0 3
Long Span Bridge m 80,000 0 (o} 0 0 0 0 0 {
Short Span Bridge m 40,000 16 640 569 o} o 0 16 640 569
Sub Total (a) 23,132 20,934 11,628 10,478 34,758 31,41
Miscellaneous Works (a) x 7% 1,619 1,465 814 733 2,433 2,199
Total (b} 24,751 22,399 12,442 11,211 37,191 33,610
PHYSICAL CONTENGENCY (b) x 15% 3,713 3,360 1,866 1,682 5,579 5,041
ENGINEERING AND
ADMINISTRATION (b) x 10% 2,475 2,249 1,244 __l,.‘l_gik _______ 3,719 L 3.361’_‘
Sub Total 6,188 5,600 3,110 2,803 9,298 8,40z
LAND ACQUISITION
Highly Developed Land 50,000 0 0 14 0 0 0 &
Less Developed Land 15,000 0 0 _ 0 0 _ o ‘<
Sub Total 0 0 0 o Y] ¢
GRAND TOTAL 306,939 27,999 15,552 14,014 46,489 42,012
Note: _];/ = DBST Link
2/ = Soil Aggregate Surface Link
3/ = fTotal Link
4 20



Table 4.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)

DISCOUNTED(12%)

22,317
37,927
0
0
0
O
o]
0

o

~!
\J
td
&K

oo RoRololler]

?

_41 74-\-'

69,229

2,471
2:674
2,804
2,872
2,903
24870
2846
2,822
2,731
2,712
2,626
2,527
2419
2,206
2, 1a%

COsT BENEFITS
YEAR CONST. AGRI. VoC RMC
COST BENEFIT SAVING SAVING TOTAL
1954 0 O 0 0 Q
1985 22,3574 o 0 0 )
1984 33,3547 0 0 0 o
1927 0 297 25662 =124 2,757
1928 0 435 24337 ~137 2. 3%4
1989 0 1,010 3,112 -131 T, 942
1990 0 1,344 2,337 =174 4,329
1991 O 1,721 2,342 —1&7 Sa114
1992 0 2,077 3. 737 =160 5,704
1993 0 2,4%3 4,012 —-15= b,291
1974 17,085 2,800 4,345 -143 7,002
1995 0 148 43 &79 -133 7,713
19946 0 3,335 S5.,01% =123 2,424
1997 o 2,703 5,244 ~113 9,135
1998 0 4,271 54679 -103 2,846
1999 O 4,638 £,013 =22 10,557
2000 0 5. 004 6,246 -24 11,263
2001 =25,962 S.373 &2 &7 ~74 11,%7%
TOTAL 47,540 42,234 71439 2,084 107,629
DISCOUNTED ECONOMIC COSTS & 69.229
DISCOUNTED ECONOMIC BENEFITES : 39,254
AGRICIILTURAL DEVELOPMENT BENEFIT 14,204
VOC SAVING 26,716
RMC SAVING -1.064
NET PRESENT VALLE = —-29.372
BENEFIT COST RATIO : 0.5&
INTERNAL RATE OF RETURN : L2 4

4 - 21

Table 4.6.2 COST AND BENEFITS

(F4&F5 COMBINED)

(1000 BAHT)

DISCOUNTED(12%)

COST BENEFITS
YEAR CONST. AGRI. vac RMLC
COST BENEFIT SAVIMG SAVING TOTAL COST BENEFIT
1984 0 0 0 O a 0 0
19285 14,804 ] 0 ) 0 21,07% o
1926 25,208 O 0 0 0 28,233 0
198 ] 299 214466 ~-27 2q 662 0 2,382
1928 Q LS5 2,421 -21 Ey 244 ] 2,536
1589 0 1,010 2,895 -85 3,821 o 2,720
1990 O 1,364 3,110 -73 4,397 0 2,795
1991 Q 1,721 2,325 -72 4,274 O 2,822
1992 O 2,077 3,337 ~bé 325350 0 2,812
1993 0 2,433 3,754 —&0 &2 127 O 2,771
1994 25 620 2,800 4,073 =31 L, 822 4,379 2,755
1295 ] 2,142 4,3%1 -4z 7:517 0 2,711
1997 0 3,703 5.02% -24 8,207 ¢) 2. 561
1998 L8] 4,271 5,347 -13 Ps 603 o 2,465
1999 Q 4,638 S. bbb -4 10,293 Q 2,240
2000 4] S, 006 5,984 3 10,993 0O 2,247
2001 -19,3246 5,373 5,303 1z tl,682 -2,3Z21 2,135
TATAL 32,366 42,254 62,2732 =706 104,822 50,160 38,7463
DISCOUNTED ECONOMIC COSTS = 50 160
DISCOUNTED ECONOMIT BENEFITES : 32,763
AGRICULTURAL DEVELOFMENT BEMEFIT 14,204
VOC SAVING 24,991
RMC SAVING —427
NET PRESENT VALLE : —11,32%1
BENEFIT COST RATIO = 0.77
INTERNAL RATE OF RETLIRN = Y2 L



Table 4.6.3 COST AND BENEFITS Table 4.6.4 COST AND BENEFITS

(F4 ,SECTION 1) (F5 STANDARD)
(1000 BAHT) (1000 BAHT)
CO3T BEENEFITS DISCOLINTEDC12%) cosT BENEFITS DISCOUNTEDC12%)
YEAR CONST. AGRI. voe RMC YEAR CONST. AGRI. Vioc RMC
COST BENEFIT SAVING SAVING TOTAL CRAST BENEFIT COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1934 Q O 0 0 8] 0 0 1254 0 0 9] O 0 0 0
1985 11,199 ] O 0 0 14,048 0 1985 12,15% G 0 0 O 15,245 0
1986 14,8200 0 0 0 0 13,8164 0 1936 13,230 0 0 O 0 20,412 0
1937 Q 144 2,206 —-22 2,328 o 2,072 1937 0 299 1,023 —h7 1.255 O 1,121
1732 0 =19 2,403 -17 2,704 0 2,197 1928 0 LS5 1,181 —-h4 1.772 ] 1:417%
1939 Q a4z7 2, 609 -12 3,024 ] 2.195 198% 0 1,010 1,340 -&61 2. 258% O 1,629
1220 0 &53 2,811 -7 3,443 0 2,200 129G O 1,364 1,478 -5 21306 0 1.783
1391 Q 279 2,012 -1 a,841 0 2,179 1991 O 1,721 1,457 ] 3,322 0O 1.885
1992 ] 1,001 Z,214 4 4,219 0 2137 1292 0 2,077 1,815 -33 Z.83% L] 1,745
1793 Q 1,172 2,416 9 4,597 0O 2,079 1993 0 2,433 1,973 -~50 4,358 O 1,970
1994 2,228 1,347 =716 14 5,082 2.722 2,052 1994 1,210 2,800 Z.212 —44 44966 547 2,004
1995 0 1,524 4,017 24 3,967 0 2,007 1995 0 24142 2,451 —42 5.577 0 2,011
19946 0 1,703 4,317 =1 &, 031 0 1,942 1996 0 2,335 2. 670 —2E A4 187 y) 1,992
1997 ) 1,230 4, &1 2% &,026 0 1,879 1997 0 3,203 2,728 -3 L2797 Q 1,954
1998 0 2+ 057 4,918 44 7:021 0 i-202 1998 O 4,271 32,1467 —-30 744032 0 1,50t
1999 Q 2,234 5,218 53 72504 0 1,720 1999 0 4, 4625 22404 —2& &.018 0 1,235
2000 0 2,411 5,519 &l 7920 O 1.435 2000 0 5,006 2,645 —22 8,623 0 1,740
2001 ~12,879 2,538 5,819 &3 .47 -2,352 1.542 2001 ~132,274 5,373 =.88% -1 ?.23% =-2,553 1,488
TATAL 23,248 20,354 57,819 292 72,465 24,233 29,4620 TOTAL 17,617 42,254 34,869 =663 76,460 33.4656 246,702
DISCOUNTED ECONOMIC COSTS = 24,2332 ODISCOUNTED ECONOMIC COSTS @ 3%, 656
DISCOUNTED ECONCMIC HBENEFITS = 29,420 DISCOUNTED ECONOMIC BENEFITS 24,902
AGRICULTURAL DEVELOPMENT BENEFIT Ha 242 AGRICULTIURAL DEVELOPMENT BENEFIT 14,204
VOC SAVING 22,733 YOG SAVING 132,047
RMC SAVING 45 RMC SAVING —-24%
NET PRESENT VALUE : 4,413 NET FRESENT VALUE : -6y 7595
BENEFIT COST RATIO : 0.287 BENEFIT COST RATICO : 0,20
INTERNAL RATE 0OF RETLRN : 10.3 %4 INTERNAL RATE OF RETURN : 2.8 %

4 - 22



Table 4.7.1 SOCIAL INDICATORS
{Proposed Route IM-4)

pPopulation (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 (1074)
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

-

]

25.5
29.3

44

6.5
0.020
59

17
0.051
111

0.038
0.013
108

18.0
0.054
126

3.6
0.011
44

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/ : 5.3
Average distance to school (km) s 12.5
Per capita time savings (10-4) : 0,208
Score + 112
Teacher Intensity
Number of teachers3/
University graduate T -
Total : 8
Number of Student : 183
Indicators
El &/ : -
E2 5/ : 43,7
E & : 43.7
Degree of Improvement?/ : 1,57
Score : 100
Disparity
G.P.V. in 1993 (Mn B)8/
With project : 119.1
Without project : 114.1
Per capita G,P.V. in 1993 (B)
With project (W) : 4,065
Without project (w) : 3,894
Degree of Disparity
(A - @a/me/ : 0
Score : 0
Total Score : 660

4 - 23

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

Sum of 4/ and 5/

Ratioc 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 producticon 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-5

Changwat : Khon  Kaen

A. Nam Phong (JR2039) -J.R.209
Length - 29.1 KM.



SUMMARY

PROPOSED ROUTE IM- 5

LOCATION OF PROPOSED ROUTE

Item

Descraiption

Changwat
Origin
Destination
Length
Total
Improvement Section
DOH Road
ARD Road
Others
New Alignment Section
Surface Type and Condition
Terrain
Influence Area
Area
Population (1382)
Praincipal Crops
Traffic (ADT)
Existing
12993
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C

Recommendation

Khon Kaen
A Nam Trhong (J.R., 2034}
JOR. 20D

29.1 km
R.2183 23.1 km
6.0 km
¢ km
0 km
5011 Aggregate, Good

Flat and Rolling

173 km<
27,200
Paddy

I'4 {DBST)

61,472 . 103 g
55,565 . 103 g
20.0 3
1.76

For further consideration
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ARG, BEVHKHROEAXLBIRICSHE 2208 BRI 2039 28 & 31209
SRELRIY Thong HOBRICH - THELUBPERKTI L2 RE LTHE

éntc

L2 BEoRK
GEHHICRBLARMORR, Table 5. L 1 KEHL, TOFHIETable 5.1.20

ARy P -HFEOBREIKEL,

2. X
21 TRFE
STEMKBRRICHLIBRARROERTARIEILALBELEBZIOT, ZERTH
K (pERFR) 2FHATI L& L1,

22 EBREZAL
HBY v 7 EEHOBYEZNRE, DOHXERAARES LURKERETHRE

Lic=aaTndovsaaviOF—3%5BELTHOLSICHEL .,

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

Proposed Road Link

<
\@\ .
8. Nong Bua Nai é?
Tag, & Ymizhmn
A Nam Phong & ol 7 b
Legend O Road Node
[[] Road Link Code
BEE Proposed Road Link
wmres  (Jther Road
Traffic Volume in Base Year
Vehicle Type
Source Link
{Base year) No PB/C B/P L/B M/B H/B P/T 4/T 6/T 10/T ADT
1
DOH (1981) lzL' 25 46 25 30 9 8 22 61 22 248
2 N.A
Manual Counts 1 N.A.
(1982)

Estimated 1 25 46 25 30 9 8 22 61 22 248

2 17 139 20 123 1 16 93 77 8 494

Note: /L  Route 2183, Station 0100, Station km 24 + 200



2.3 Zahigy
BB LOKEXBNE (P 7/8) FICMMYRETE (+>»/0) |,
FI RSB BBEOTARNIINEMNA v a2 —CL - TRHONSEHFTHNALDLLL
BENUREMEI T ECETHELL, HEESRULTOLEDTEH 3,

PASSENGER MOVEMENT (1%32)

FREIGHT MOVEMENT (1932)

-—

GROWTH RATE OF FREIGHT MOVEMENT

—— e e B PO T . . B e et e e e ek o e e o A W O . e ey

PROPOSED

FROPOSED TRIFPS TONAGE PER DAY
ROAD PER ROAD - ——
LINK DAY LINK NON-AGRI. AGRI. TOTAL

1 1641 1 277 33 363
2 3442 2

e e e ko B —— — ——

2.4 XBJ[EORKMUEL

239 76 314

1981 - 1987, 1987-1993. 1893 -200l0EMMKE W 2 REL LM ORHFTEE

g

OFHMEER, AL E- DT 3301 ) TEALTHURITESTERDA, T

MONBRELCRONLHRHGTFRRILUTOED TS 3,

GROWTH RATE OF PASSENGER MOVEMENT

. — ——— — o T — T T Tl A T A M s A el e it St Sl B S

ITEM

CROWTH RATE (%Z P.A.)

1981 1937 1993

1737 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.3 4.5 4.5
FPOPULATION 2.4 2.0 1.7
PASSENGER MOQVEMENT 6.4 &H.4 &.3

GROWTH RATE (Z P.A.)
ITEM 1981 1987 1953
19;7 19;3 2061
NON-AGRI. 8.2 8.2 8.2
AGRICULTURE 0.3 0.1 0.1
FREIGHT 6.4 6.2 6.2

25 URILICHAZDNR

AAZLHR=rDI133D3) TENXAHALZRICHERDLICMREZDD @MY 7
@EHC T AR E RO,

RATE OF INDUCED AND DEVELOPED TRAFFIC

(%)
YEAR
ITEM —————— ~ ——
1927 1993 2001
INDICET 15.0 15.0  15.0
DEVELOPED 0.0 0.0 0.0

2.6 TAeazdn it
1) HEED A AR

AR LORE - THKMTANEXITREL, LUTOHRHBRIIC L ¥
Byl mGhic L,



HERELEOY o MEENNERARILATERT LB THD, $10201W

By v oNRMms 4 S MOFEMIATable 5.2 1 KRT,

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

YEAR

1937
1992
2001

TYFE OF VEHICLE

H/B P/

S e e ]

72
93
12%

146
28
57

TRAFFIC COMPOSITION

(UNIT : %)

LINK PASSENGER FREIGHT
YEAR - e e e e e e
NO p/C P/P L/B M/B H/B P/T 4/7 &/T 10/7T
1 1982 1383.5 24.1 13.5 22.2 6.7 7.1 19.5 54.0 19.S5
1987 146.7 35.7 13.1 21.7? 7.4 10.1 18.4 43.3 23.2
1993 15.2 37.3 17.7 21.5 3.2 13.0 17.4 42,6 27.0
2001 13.1 239.4 17.1 21.1 9.2 17.0 16.0 35.0 32.0
2 1952 5.7 456.3 &£.7  41.0 0.3 8.2 47.9 39.7 4.1
1987 7.6 44.4 2.5 35.8 2.7 10.6 3P.5 3.5 11.5
1993 9.9 42,1 12.8 2%2.46 5.5 13.3 29.4 37.0 20.3
2001 13.0 39.0 17.3 21.3 2.3 17.0 16.0 33.0 32.0

2) ¥kADT

- ADT M/C  TOTAL
P&XT 4&4/7 &/7 10/T
123 44 35 33 4335 354 240
120 43 o9 b1 622 432 1055
29% 25 121 111 57 ALy

1424

3. REFEDHR
3L B
WIEEE, Chi MARKMUTTH 34D, BREORER, KETHD, WiREDT
P, EBRRBEMRINTHE D, RERARBRIBLIE > TR,
Nam Phong Bic, 1 EB% 0000+ vORBELOSIARBINMBEIGASD. £M0H140
FrtropEsUdmdEL, $Y vy, 5yi7, SEFIUEEESN, CHEKRVT
5,
BRo+fARCLHGIEORRIE, Table 5.3 1 LFigured 3 1 KRL, F/,
Khon Kaen 12RO {EHE2Figured 3. 208D TH 5.
3.2, PHZETA
MUOEAONROALEMIERA %, With Project &Without Project ORFK2VTTF
Flteo PHMULEREN, BELZONBRULERETable 1L.320EH0TH2. €
ZNEYPORTELABREAZEEREL, EROABRUABARTOZRESZECLT
Table 1.3 3. QLD KRBP -7,
TROTEAEFYIELE TS LEEREBEBRICL D, EEBHEZHTL, <
NHASHEEERRUNEEM O N HENREES &, HAEEEH (N.P.V) %Table
L34 oXHIcHMLL,
ZON.P.V OWith Project® B & &, Without Project OBEDOEN, ZOHEOMHER
EL8TH5,



4. EITROHR 5 xzvvaTysy

AEHN, R1E DTRTENLHEGLERF s X EIsMUEiT 8%y v 2
OEFTIR BT VOC™ &) ZWith Project &Without Project Oy — R 24 5.1 Yimm:
TS L7, TOE I, BRI I A E AT - e

EV 7Bt EAVO0CO2A FMICETLEEALLHBRABUTIIRY EEhTH 2, Design Standard : F4 (feasible)

Roagd Condition Geometric Design : AASHTO (Rural Highways)
Without Project With Project Typical Cross Section : as shown in Figure 5.5.1
Link
/1 Nos. of Nos, of /1 Nos. of Minimum Height of Embankment
No. Terrain Length Road Wooden Narrow Length Road Class Wooden
{(km) Class Bridge C.Bridge (km) Narrow Bridge ordinary Section . 1.0m
1 Flat 23.1 2B 8 2 23.1 } 0 Approach of Bridge in Flat Area : 2.0m
1 (F4)
2 Flat 6.0 2B 0 1 6.0 0 Flood Section : 0.7m {above flood level)
Pavement Structure
Ay
— In case of F4 Standard
Road 1l: Paved Road
DBST : 2.5cm
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 CBR> 6% ¢ 20.0cm
Read 4: Earth Road
; Pi 1
VOCH®E, With Project®£ Y > 7 ®V OC &Hithout Project DROVOC EDE 1pe Culvert
T, MHBIEEYEVOCOBMBRIEATEEDTH D, Standard Size : # 100cn
Standard Interval
Vehicle Operating Cost Saving
Faddy Area : 200 m
(unit: 1,000 Baht)
Others : 500 m
Road Class 1987 1993 2001
1 (F4) 10,487 16,188 28,131 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

Location as shown in Bridge List in Figure

5.5.2,

r—FOBER, Figured 5. 2187,

52 ITHHRBBICIMET
FPRENKIDZTIFHRPLETNE, STHILCRBEEM L Tlable 5.5 1 IKRT,

HBHREFAORENR LU BRAIICERNAKL2O TR T 5L, TRERTES
helad,

F4 Standard (DBST) L = 29.1 km
Financial Cost 61,472 . 103 B
Economic Cost 55,565 . 103 B
6. BHFIFID

FENERRALERRVIERRRTdIe 5.6 1 KRTED TH 2.

IO -FRFABBTC74 - 0ThHB,

T &4 vr b

HeA vy v ERTF -/ RURERRILTable 5L IRRTADTH 3,



Table 5.1.1 SUMMARY OF ROAD INVENTORY

Item Description
origin A. Nam Phong {(J.R. 2039)
Destination J.R. 209
Length
Total 29.1
Improvement Section 29.1 ¥m
.DOH Road 23.1 kn
ARD Road 6.0 km
Others 0 km
New Alignment Section 0 km
Terrain Flat and Rolling
Alignment (Hori./vVert.) Fair / Fair
Formation Width 6.0 m -~ 10.0m, 6.9 m (Weighted average)
Embankment Section
Length 29.1 km
Height 0.2 m - m
Cut Section
Length i 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Good 4.1 km
Soil Aggregate Good 25.0 km
Earth 0 km
Pipe Culvert 36 each
Box Culvert 2 each 3.5 m
Bridge
Permanent Bridge - 1 each 30.0m
Narrow Concrete Bridge 1 each 22.0 m  {(4m}
Wooden Bridge 10 each 109.0 m

Overflow Section 0 place 0 km




Table 5.1.2 ROAD INVENTORY

PROPOSED ROUTE NO. IM-5 ROUTE NO. 2183 A. NAM PHONG (J.R. 2039) v J,R, 209
ARD KHON KAEN
T T T ] T T T T T T T ) T T T T T I 1 1 1 T ) T i i ]
O
STATION  {Xm) = ~ -« v @ = S 3 et % Q & & &
] i ] 1 [ 1 L Y 1 1 t ] 1 1 L L 1 1 1 i 1 1 1 [ 1 1 L
1 1 1 1 ] L1 ] ] 1 1 11 1 1] | 1 T 1 ] 'l ] 4 1 T T 1 | 3
v A U] g . -
VILLAGE 5 2 g = 5 B g H
Zz g L] o & ~ (3 E4 o z m o i3}
- Name U@ o = U © ad oo oo
soaR  G98 588 sE8% 2888 537 S5E  ZBEEE8224%% BB
- Household (H) z:.:" 0 z“ ’ z 0 217 ™ (= gre %NN g~ %%NN ﬁ”
. . . . (11} . nu . LI} (] [LIl} wo nn L
- population (P) moomey o A m o A M mA Mmoo a @A /o MmTo M meom o omo oo e
1 1 i ] 1 l i 1 1 I 1 $ ] 1 ! ] i | ! 1 L |
|1 1 ¥ L 1 13 ] ] L] 4 ] 14 ] | i [ J ] ] 1 ()
TERRAIN Folling Flat Rolling Flat
[} 1 1 ! I [] 1 L 1 1 1 [
t. 1 ¥ 3 1 11 | ] ' 11 v
Formation
; dth (m) 6.50 6.00 6.50 7.00 6.00 5.50 6.00 7.00 6.00 8[.00 10.00/6.00
W1 m ! | ] | . i 1 : [ X | { .
CROSS Emb ] ment T [ ] T ] ] T T 1 T { T T T
Height {m) 0.20
SECT;ON 9 ! | l i ! 1 1 1 ! | ! L 1 ! S l i | i 1 !
Cut:ting i T T | i L T I 3 T ¥ T ¥ T T 1 i 1 T 1 { T I | b i
th m}
DeP ( I L L 1 ! L 1 L l ! t 1 | 1 1 1 L { H | 1 § H 1 1 1 ]
H ] 1 ' ] L ] ] T ¥ T T T H L] ¥ 1 T ) T L] | 1 1 1 ]
Type/Length pr Laterite DT Laterite pr Laterite DT Laterite
PAVEMENT —— f } ] —— E ; i f——t—d { ! % E ] ] i ! i } | { ;
Condition
Good
= } : ) } g [ 1 1 1 1 i [ 1 | 1 1 [l 1 i 1 d 1 | 1 i
DING OV‘EIflOW 1} i 1 1 1] ¥ 1 [} 1 1 1 1 ] 1 1] I 3 1 1 ) 1
FLOC Length{Km) /Height{m)
[ i L 1 1 1 1 1 ! 1 1 | 1 ! | ! ! 1 i 1 ! L £ i i 1 1
I L] 1 ' T 1] T 1 1 1] v ] i ] [ 1 v I 1 1 1 T
Left Bush rgddy
LAND —t—t bt : —
USE Right Bush pdddy
—t+—+ —tt 4ttt {
PIPE 3 |
VERT Total Number 36 Pipes '
L i 1 1 1 1 1 I 1 1 1 1 | i) ] L ] ! 1 ! i | 1 1 L |
] L i ¥ b ] ) 13 I ] ] [) ] [ 1 1 T { i 1 1] ] i ] i 1
Station (Km) @ A v < = © © « © ) ~ o~ o
M o g o~ o : s ” ~ ~ o ) o
; } i ' i ! 1 3 i ' i ] | ' 1 -1 1'_| I ] i N 1 1 i ] 1 1 N
T ¥ ¥ T T ¥ T ¥ i L | &) I H t ¥ 1 i 1 1 T i I 1 ¥
BOX o o
th o
CULVERT o ~
& i b
. o
BRIDGE c o o o o o o o o
Dimension ° @5 2 =@ < 8 = P w9 ] 8 S
c o . o o o . - n O . v o
e BN - A =1 o w0 % - o < < o~
L;xk,‘xxx L% N Y R - R . " . X LN
o MO 0O HO o .
HRHER 83 HR 48 43 HSHS & 5848 58 58 42
U Bw UN 2T 29 < Tw e Om ToE = < = < O
] 1 1 | 1 } 1 | 1 1 1 1 ! 1 | 1 1 1 1 1 | | l 1 ! |
T T T T T 3 T 1 1 T T T 4 1 T T 1 1 I i I 1 1 k) T 1
RIGHT OF WAY (m) : 20.0
4 1 L i | 1 ! 1 1 | { ! § } 1 { 1 _t ! | { ' { 1 i }
T H T T 1 ] T ¥ T ) T T 1 1 T ¥ 1 1 | i T i T }
Horizontal \ Fair
ALIGNMENT —rt f f } } } } } } i ; } ; : } i | i } f } ) : }
Vertical . Fair
— F—t—
ROUTE NO., AGENCIES | DOH 2183 ARD
L L I ] 1 I L 1 1 L 1 L L | L | 1 | ! | } ] ! 1 i
T T T T ] 1 T 1 1 T T Y T T T T T T T T T I V | T T




Table 5.2.1 TRAFFIC VOLUME ON ROUTE IM - 5

YEAR 1987 1993 2001%
LINK 1 2 AVR. 1 2 AVR. 1 2 AVR.
N+D 32 30 32 42 o 45 -7 117 70
F/C I S5 9 S & 38 7 2 17 10
v o 0 0 0 o 0 0 0 0
TOTAL 37 35 37 ag 64 351 &6 134 20
N+D 35 33 35 43 73 53 75 1958 921
L/B I S 1) o 7 11 =4 i1 23 14
oy 0 o 0 o 0 0 0 0 o
TOTAL 40 44 41 o9 84 61 86 179 105
N+D 42 143 &3 o9 148 a1 92 191 112
M/B I & 22 K 9 25 12 14 29 17
v 0 0 0 o o 0 0 o 0
TOTAL 48 165 72 67 193 93 106 220 129
N+D 14 11 13 22 31 24 40 84 49
H/B I 2 2 2 3 = 4 6 13 7
o 0] Q o 0O 0 O 0 0 o
TOTAL 16 12 16 24 36 28 44 7& 37
N+D 83 199 107 128 267 157 225 395 260
F/P&T I 13 30 16 i9 40 24 34 59 39
Dy ¢ 0 0 0 0 o 0 o 0
TOTAL 96 228 123 i4ag 307 180 259 454 299
N+D 28 78 38 36 &4 42 S0 43 43
4/7 I 4 12 ) S i0 & 7 & 7
oV 0 0 0 o o 0 0 0 0
TOTAL 32 g2 44 41 73 43 37 42 55
N+D 74 74 74 8a 20 86 108 94 105
&/T 1 1t 1 11 13 12 13 16 14 i6
v 0 0 0 0 0 0 0 0 o
TOTAL 895 87 a5 101 2 e 125 108 12}
N+D 36 23 32 =1 44 53 o9 35 2
10/7 I S 3 5 2 7 8 15 13 14
oy 0 Q Q 0 0 0 ) 0 0
TOTAL 41 26 38 &4 50 61 114 298 111
N+D 344 597 396 479 782 3541 746 1163 832
ADT I 52 F0 39 72 117 281 11z 175 125
nv 0 0 0 0 0 0 0 o o
TOTAL 395 636 4955 S50 899 622 858 1333 9257
N+D 341 439 261 397 472 413 437 474 461
M/C I 24 19 23 22 K 19 10 Q S
v G o 0 0 0 0 Q 0 0
TOTAL 365 458 384 4319 482 432 467 474 469
N+D 685 1036 7357 876 12354 954 1204 14638 1293
TOTAL I 76 108 82 24 127 1Q0 122 175 133
oV 0 0 0 0 0 o 0 0 0
TATAL 760 1144 340 970 1381 1055 1325 1812 1426
NOTE
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
bV : DEVELOPED TRAFFIC I = INDUCED TRAFFIC
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CULTIVATED LAND FOR PADDY
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CULTIVABLE LAND FOR PACTY
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—




rigure 5.3.2 CROPPING CALENDAR

0600 CHANGWAT KHON _ KAEN
NAME OF CROP JAN.IFEB.|MARJAPR [MAY [ JUN.|JUL, [AUG| SEP{OCT.|NOV | DEC.
rice, 18t crop & & L .
RICE, 2 CROP —a
G &
SUGAR CANE
e 1
TOBACCO ( TURKISH B LOCAL} o
GROUND NUT e
KENAF I
B— & %
CASSAVA B &
MAIZE €
MUNG BEAN o—6 -
SOY BEAN G=a
Note . FIRST CROP SECOND CROP
:owinq > growing Seoson - horvesting - - e X

5 - ll Season seqson



NAME

0&01 M. KHON KAEN

04609 NAM PHONG 06,250 ( 0.0 0.9382 ( 1.%) 57.188 ( #1.3) -
04610 KRANUAN 2.500 ( 4.0) - 2.900 ( 4.0) -
TABLE 5.3.2 CROP PRODUCTION

ITENM PADDY MAIZE BEANS GRUND CASSAVA SUGAR
NUTZ CANE

PLANTED AREA (1000 RAD)
1921 77.47 - - - 0.38 0.48
1927 79.44 - - - 0.40 0. 44
1993 WITHOUT PROJECT 72.44 - - - 0.43 0.44
WITH PROJECT 79.44 - - - Q.42 0.435
2001 WITHOUT PROJECT 79.44 - - - 0. 46 Q.42
WITH PROJECT 77.44 - - - 0.45 0.43

CROP YIELD (KG/RAI)
1781 264,32 - - - 2000.0 7117.%
1987 269.5 - - - 2000.0 7160.3
1993 WITHOUT PROJECT 272.8 - - - 2000.0 72032.4
WITH PROJECT 27601 - - - 2012.0 7286.7
2001 WITHOUT PROJECT 277.2 - - - 2000.0 T261.2
WITH PROJECT 285.0 - - - 2028.2 73563. 4

CROFP PRODUCTION (TON)
1931 20,4630 - - - 737 2,415
1927 21,410 - - - 303 5,300
1993 WITHOUT PROJECT 21,648 - - - 892 3,180
WITH PROJECT 21,929 - - - =44 3,234
2001 WITHOUT PROJECT 22,017 - - - 717 2014
WITH PROJECT 22,640 - - - Y16 3140

NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL

TABLE 5.3.1 CULTIVATED & CULTIVABLE LAND

L UNIT & 1000

RAI (KM~Z) 13

UNUSED CULTIVAELE LAND

——

(1979)
CULTIVATED LAND
LPLAND TOTAL
0.938 ( 1.5) 99.688 (159.5)  0.25

40.000 ( 64.0)

40,000 ( &4.0) 0

KENAF

0.07
0.04
0.0&
0.0646
0.06
0.03

176.0
176.0
176.0
176.0
176.0
176.0

12
11
11
10
i0

LPLAND TOTAL
- 0,230 (
- 0.250 (

COTTON LHFLAND TOTAL
TOTAL
- 0.4 73.41
- 0.4 230.37
- 0.%4 20.27
- G.%4 820.37
- 0.74 20.37
- O.%4 20,37
- 4:185 24:816
- 4,11% 25,525
- 41045 25’712
- 4,140 26,062
- 3. 742 25, 75%

28,707

— e i e A b e e T T Y R A A —— M — T W ey ik o e . o o ok . . PP M e oyl e e M S S (L St T o ey A LS MM S T et et S £ o S g S

0.4)

0.4)

———— — —
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——— —

GRUND CASSAVA SUGAR

o ot A ok ey, S Ul e YR ) e Y e 3t e B g B - W

BEANS KENRAF COTTON
NUTS CANE

- - 508 652 4,625 -

- - 623 652 4.741 -

- - 724 2,879 745 -

- - 744 2,904 745 -

TAELE 5.3.3

ITEM FADDY MALZE

FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (1921 - 2001) 2,587 -
WITH PROJECT (1987 — 2001) 3,477 -

CROP PRODUCTION COST (BAHT/RAIL)
WITHOUT PRDJECT (1981 — 2001) o929 -
WITH PROJECT (1987 — 2001) 517 -

TABLE 5.3.4

NET PRODUCTION VALUE

{1000 BAWT)

YEAR

1937 22,214
1993 30,140
2001 31,392

UPLAND TOTAL
1,030 30,244
1.01%9 31,159
1,002 32.394

WITH PROJECT

PADDY LPLAND TOTAL
29:351 1,024 30,575
31,460 1,047 32,507

34,076 1,051 35,127

—

5-13



Figure 5. 5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE

£
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FOR SUBGRADE

—— PAVEMENT POSSIELE SOURCE

FILL SECTION
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i
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PAVEMENT
CUT SECTION
£
!
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ROAD BED
113 5 o 179
CARR[AGEWAY
R 6 pho
PRIME COAT
5% 2% 2% 5%
e —
N
> - \
SOIL AGGRECGATE SUBBASE(T=130)1CBR =207~ Lscm. AGGREGATE SHOULDER
SELECTED MATERIAL (T=200 iCBR2E% DOUBLE EXTUMINOUS SURFACE TREAT MENT (T7:25)
SUBGRADE ) CRUSHED STONE BASE [ Tz 130) CBR=80%%

DOUBLE BITUMINOUS SURFACE TREATMENT {08ST} ROAD (Closs F4)
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IM~5 C.KHON KAEN A.NAM PHONG ( J.R.2039)
ROUTE NO. 2183 + ARD L=29.1 Km

v } LOCATION MAP
* R [y N ~ I3 ‘\\ - * ¥ g - f’g.\_ F/ AL
" R -~ A - S / " ~ pe.. i~ N
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BRIDGE LIST

B. Khok S

tay
-

Station
Km.

3.8 - C—8.50 x 30.00
41 C—-7.00 x i2.00 W—-450 x 1000

-
o

4

Proposed Bridge | Existing Bridge

hT
RN
ik .
}‘ 4,
1 i
[} N,
\\
Kra Y
[
)
/)

Jxt -1:?\” o/ 6.4 c-7.00 x 1200 W-450x 1000
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Table 5.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-5 (29.1 km)
Unit Fu‘mancial (DBST)
Items of Unit Rate
Q'ty B . Financial Economic
9ty cost (LO3E) Cost (103B)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 67 1,005 9)4
Excavation - Soil m3 20 '} 0 0
Excavation - Hard Rock m3 160 0 o 0
Embankment m3 45 132,140 5,946 5,411
Selected Material m3 80 61,700 4,936 4,393
Soil Aggregate Surface or Subbase m3 105 413,200 4,536 . 4,037
Crushed Stone Base m3 370 28, 400 10,508 9,667
Soil Aggregate Shoulder m3 105 12,200 1,28V 1,140
Prime Coat and DBST m2 55 160,000 8,800 7,920
Pipe Culvert m 2,100 1,090 2,289 2,105
Box Culvert m 16,000 [V 0 0
Long Span Bridge m 80,000 0 0 0
Short Span Bridge m 40,000 1431 5.640 5,019
Sub Total (a) s, 713 41,387
Miscellaneous Works {a) x 7% 3,204 .2,895
“Total (b) 48,977 44,252
PHYSICAL CONTENGENCY (b)) x 15% 7,347 6,638
ENGINEERING AND
ADMINISTRATION (h) x 10% 4,898 4,425
- - o T . By — —— T — " S S — . o = . T S TE Rt S T - A ek g
Sub Total 12,245 11,063
LAND ACQUISITION
Highly Developed Land ha 50,000 5 250 250
Less Developed Land ha 15,000 0 0 o
Sub Total 250 250
GRAND TOTAL 61,472 55,565
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Table 5.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAWT)

COsT BRENEFITS DISCOUNTED(12%)

e o . e S B ey i e o AL e e S . e e e o B S — T —

YEAR CONST. AGRI. voc RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT

e —— B —— Wt — S Y ST o YT it e TRy St . (e T T WS o PR S e P i el vy e T B 7 i b o T et

1984 0 Q 0 0 O 0 0
1985 22,226 0 o Q 0 27,380 0
1986 33,339 0 0 0 0 37.:340 0
1987 O 331 10,487 83 10,903 0 Y. 735
1983 0 501 11,437 106 12,044 0 71601
1939 0 &70 12,387 127 13,1385 0 7. 385
1990 0 840 13,337 148 14,325 8] ¥.104
1991 0 1,009 14,2838 149 15,4464 0 &8.776
1992 0 1,179 15,238 170 16,607 0 3:413
1993 0 1,342 14,138 211 17.747 0 &, 023
19724 14,084 1,321 17,4681 244 19,446 62371 7,854
1995 0O 1,694 19,174 276 21,144 0 7,625
1996 o 1,867 20,6467 309 22,843 0 7,355
1997 Q 2,041 22,159 341 Z4,54% 0 7,055
1998 Q 2,214 23,632 374 26,240 0 6,735
1999 0 2,387 25,145 406 27,938 o 64,403
2000 0 2,560 26,4638 439 29,636 0 &2064
2001 -25,695 2,733 28,131 471 31,333 -4,4694 5,725

TOTAL 43,9354 22,893 276,609 2,898 302,400 66,896 117,857

. T . e el s e ] e s . b S . . . . M e . . S W . S T - W P P e . o e g b e — — o

DISCOUNTED ECONOMIC COSTS b&, 896
DISCOUNTED ECONOMIC BENEFITS @ 117,857
AGRICULTURAL DEVELOPMENT BENEFIT 3,034
VDC SAVING 108,427
RMC SAVING 1,394
NET PRESENT VALUE : 50,9461
BENEFIT COST RATIO : 1.76
INTERNAL RATE 0OF RETURN : 20.0 %

5 - 18



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

.

"

27.2
34.3

48

7.9
0.016
47

o o o

lo.0
0.020
47

3.8
0.008
32

Table 5.7.1 SOCIAL INDICATORS

(Proposed Route IM-5)

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/ : 6.2
Average distance to school (km) : 5.4
Per capita time savings (10~%) : 0.060
Score s 32

Teacher Intensity
Number of teachers3/

University graduate : 4
Total :t 15
Number of Student : 365
Indicators
EL &/ : 11.0
E2 5/ : 411
E &/ : 52.1
Degree of Improvementl/ : 1.31
Score : 84
Disparity
G.P.V. in 1993 (Mn B)8/
With project : 83.4
Without project : B0.4
Per capita G.P.V. in 1993 (B)
With project (W) : 2,431
Without project {w) s 2,344
Degree of Disparity
(a/wy - (a/w) 8/ : 0.05
Score : 89
Total Score : 331

5-19

Note:

i/

{ ) 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 Gradunate
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 B0% of agricultural
production.



PROPOSED RQUTE NO. IM-6
Changwat : Udon Thani /Khon Kaen

B. Sok Chan (JR.21486)-Ubolrattana Dam({UR 2109)
Length - 203 KM.




LOCATION

OF PROPOSED ROUTE

SUMMARY
PROPOSED ROUTE 1IM-6
»
Item Description
Changwat Udon Thani,’Khon Kaen
Origan B. Sok Chan (J.R. 2146)
Destination Ubolrattana Dam (J.R. 2109)
Length
Total 20.3 km
Improvement Section 20.3 km
DOH Road R.2146 20.3 km
ARD Road G km
Others 0 km
New Alignment Section 0 km

Surface Type and Condition
Terrain
Influence Area

Area
(1982)
Principal Crops

Traffic (ADT)

Population

Existing
1993
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C
Social Impact

Recommendation

501l Aggregate, Poor

Flat, Rolling and Mountarnous

67 km<
4900
Paddy

102
405
543

¥4 (DBST)

52,407 .
47,423

103
103 g
4.0 4

0.44
High

For further consideration
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11 SENRROBE

xyeid, Udon Thani &5 & TFKhon Kaen WiWLICFE /o2, A—FRAHALEHICH 2
Sok ChanbfZ 2R & L, BIIKED, Tha Sila¥, Pa Kung H, Kho HEETHRHAM0EE
odiicd Slbolrattava Dam T3, TORERIZ0 .3k TH S, (Figureb. 5 25H)
AUORTBIRIBEALEFL, ERBTHIH, —BRMLULBRLIS 2, TTERIZE,
WCHOHPFELZORADOR, 430ATH S5,

A, X1 yROERE Yy -5 5, KBEOE £ ONang Sang B & Uholrattana
iR, BUBRLLTHERM2YyMOVER Yy —, HREWEPRI Y B 25 3,
KBE, A SIEBE X THEILL2 DORENICHROEANBR L STE

HERBOBREBERELTHBE I N,

.2 Rimodki
HERBICRHALALREORBIE, Table 6. L 1 IKEHL, £0OHEMITTable 6.1. 2 0

fvRyrY—BEOBRICRLI,

2. R&
21 FTHFE
NENSBBICH LA U BROBRRXARELALEALASZOT, RAanTH

R TBCEAFR 28R TH &S L.

2.2 BEERZHR
B v NHEHNORMREEZ R, DOHXIRAXRRS JUARNETEN

LT a TR ATV F 4 v TOF - EBELTROLS IR L,

Proposed Road Link

QQQQ
=
& @
@ %, -
& o,
& & ol gy ,
4? 4’4@ E’ ‘?4» 2‘3
4? 4"b 8 ‘.a{:)sa‘n"’
@ & Hnﬂ
B. Sok Chan Ubolratana Dam

Legend (™) Road Node

D Road Link Code

BEHW Proposed Road Link

=mamm (Other Road

Traffic Volume in Base Year

Vehicle Type

Source Link
(base year) No p/C P/P L/B M/B HB/B P/T 4/F 6/T 10/T ADT
2y
DOH (1981) 1 14 19 9 11 2 3 9 - - 67
Manual Counts 1 1 69 10 14 - 8 24 3 2 131
(1982)
Estimated 1 8 44 10 13 1 6 17 2 1 102

Note: (1 Route 2146, Section 0200, Station km 3 + 000



2.3 Tl
AENHaLoNEEAMTBTE(FY »7/8) FLFIIHZEOTHE (+t~./73) i,
S lr RO REOEARICHMA Y2 — il THeNZERRENADL L L

BEMNURRATMIZ I &It~ THELL, MERKRRRETOEENDTH S,

PASTENGER MDVEMENT (1922)

S ey ey ———

FREIGHT MOVEMENT (1232)

ey T ke e R o ey S S ot i P B S TR S . A

e o S o S g A S o . bl UL . et

PROPQSED TRIP3 PROPOSED TDNAUE PER oAy
ROAD PER ROAD
LINK DAY LINK NON-AGRI. AGRI TOTAL
1 643 )3 20 ? 2%

——— ———— o — T L Sl . "l T . et e o T = T T . e e LA L Sl U N Sl S S S SO S B WAL e R T S B B St

2.4 ROMEOTRMHUSR
1981 - 1987, 1987-1993, 1993 -20010 & WMICHE A MBS LUFRYOLMTE B
O, A4 LE—-1rD0.33DL1) TEANLTHRICR-TRD . T

BMOMBELICG oW ANRMBUERRILUTONMDTHD

GROWTH RATE OF PASSENGER MUVEMENT

GROWTH RATE (% P.A.)

ITEM 1981 1987 1993

192287 1993 2001

—— - e — ey

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.3 4.5
POPULATION 1.6 1.4 1.3

PASSENGER MOVEMENT 5.7 5.8 5.9

i e e e . T T T . P Tl St P T o B? S e S . Y e e e B il b, P S

2.9

2.6

1) HORE A R

et e e

GROWTH RATE 0OF FREICHT MOVEMENT

—— — . . P A o S i . A e S b e

————

GROWTH RATE (Z P.A.)

ITEM 1981 1987

1987 1?93

NON-AGRI, 7.3 7.5
AGRICULTURE 0.0 0.0
FREIGHT 3.1 3.

—

1993

2001

ge s X U738 i bt

AAVLE-rDTIAIDI) TENRLEFRLBICERSLIUMATELRO MR
HLEA S i

J\

AR LOKE

5lE R ERD I,

RQTE aF INDUCED AND DEVELUPED TRAFFIC

C 7))

YEAR
ITEM -
1937 199? 2001
INDUCED 15.0 15.0 15.0
DEVELCOPED 0.0 0.0 0.0

RSV FANME G R P A

VY A REUGEE,

PIFOU Mtz &

- T



*“TRAFFIC COMPOSITION

(UNIT : %)
LINK PASSENGER FREIGHT
YEAR —=———- —————m —
NO. P/C P/P L/B M/B H/B P/T  4/T &/T  10O/T
{1982 10.S S7.9 12.2 17.1 1.3 23.1 6S.4 7.7 3.8
1987 12.3 56.2 12.7 16.3 2.6 21.5 52.4 14.9 11.3
1993 14.3 S4.1 12,1 15.3 4.1 19.6 36.8 23.5 20.%
2001 17.1 S1.3 11.4 14.0 6.1

17.0 16.0 35.0 32.0

—_——— i e — -

2y FxRADT
HEHRSE LY Y2 MOFEHTIREABRILUTICRT LEDTED, T 20H
gy o RREs 4 7ROEAIRTable 6.2 1 IKRT,

AVERAGE FUTURE TRAFFIC OGN PROPOSED ROUTE

_— - — e i

TYFPE OF VEHICLE

YEAR - ADT M/C TOTAL
p/C L/B M/B H/B P/PYXT 4/T7 &/T 10/7

1987 14 14 13 3 &3 12 4 3 134 127 332

1993 22 18 23 & 26 & S 4 174 231 405

2001 39 26 32 14 122 4 3 38 254 220 343

3. RN
3.1 WA

WOEE, MO ERES S, Nan Phong BAMAS 3 LDRMINThE, EA
4. Nam Phong BRf &, Sang@fMix, 55 & 100%, F 7clbolratanaZffllid, #¥80% 2K H
ThHd, KMREAMIEIL, BT, BBTR, #7418 ZbE8<, PBRETCR
Cr+7#CRNTVB, chHOB&FHE, 2005RHEZET, Nan Phong #X
itKhon Kaen fIEOEM 2 SHE Lt sHAMI IR CHTE I T 3,

HRoLBR ARG LbEEEORE R, Table 6.3. 1 &Figure6. 3. 1IZ/RL, ¥/,

Udon Thani}: CfKhon Kaen WSO EHE 2, Figureb. 3. 20&EHHTH B,

3.2 METH

WERHNOMEOMEMBRAEE, Hith Project LWithout Project OWHRE2WTTF
Ml FPRUAFIMN, RUBONMRTEERTable 6.3.2.0L5DTHS,
EMEDOREREEREARERNER, SROAHNRUIARPAXOERZTEZIILT
Table 6.3.3. DL S ICREBl» 70

FROTELKEEYMT LTI EEREREEBRICELD, EEHFEZIAFL, <
hhomEEERMRUFIRANSN BRI E XSG &, BEEME (N.P.V ) %ZTable
6.3 4DLHiIcHH L,

ZON.P.V OWith Project® & &, Without Project DFEDEDN, ZOHBDOEHSR

THTH3,



4. ETIOEM

AMEY, WL, BTETENLRALERFT - LESIRNT2EHBY v
OLXTTW BT VOC " &d) %With Project EKithoutl Project 4 — R iIZ D
TiHH L7,

KV 2B VOCOaIRPHICEBEEALZUMRRILUTIERY EEHTCHS,

Road Condition
Without Project With Project
Link Nos. of Nos. of Nos, of

Length Road=Wooden Narrow Length _Road Class&= wooden
No. Terrain (km) Class Bridge C.Bridge (km} Case 1 Case 2 Narrow Bridge

1 Flat, 20.3 3 3 0 20.3 1(F4} 2A(F5) 0
Rolling
& Mount-
anious

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: Laterite Road with poor surface condition and alignment

Road 4: Earth Reoad

VOCHE®IE, With Project® €L V) 2DV OC &Rithout Project OOV OCLDE

T, HIBKPYEVOCOWMIKERTLEEDTH 5,

Vehicle Operating Cost Saving

(unit: 1,000 Baht)

Road Class 1987 1993 2001
1 (F4) 2,353 3,462 5,623
2a (F5) 1,738 2,670 4,470

2

7

H
N
\‘\
It
~
N

S

Fhndabid, SOCRTEFEETRELITIT -,

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 CBR>B0%
Socil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

In case of F5 Standard
Soil Aggregate Surface CBR>20%

Selected Material CBR> B%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

Box Culvert
Standard Size

Location

T3

.

.

F4 {if not feasible, Fj3)
AASHTO {Rural Highways)

as shown in Figure 6.7,

1.0m
2.0m

0.7m (above flood level)

2.5m
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

$ 100cm

200 m

S00 m

2.4m x 2.4m

as required



gridae

Standard Type (width 7.0m}

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List in Figure
6.5.2

A—FOEER, Figureb. 5. 2 IKRT,

5.2 LHERBIULRN

TERLFCLATNRMERAIVL, ETHILICHREEF L TTable 6.5, 1 KR T,
B ARNORENCHERAFT L CEBRRAICAS TR T L, THiRTEED

ER G,
Financial and Economic Construction Cost
Construction Cost (103 E)
Length

Road Class (k) Financial Cost Economic Cost  Remark
F4 (DBST) 20.3 52,407 47,423
F5 (Soil Aggregate) 20.3 24,199 21,903
6. BREDE

ERUNEENBHEIERERUFTELERIZTable 6.6. 1, RUG6 21 RTHHTH B,
IOR— I F48E, FOBBILECUITELERBMEELABEICI T4 —F LTl

A

1. &L vty b

HEq4 v n s v 2RTF— s RUFBERATable 6.7 1IKRTBOTH S5, CON—

FOREML v P ROEDEL,



Table 6.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin B. Sok Chan (J.R. 2146)
Destination Ubolrattana Dam (J.R. 2109)
Length
Total 20.3 ¥m
Improvement Section 20.3 km
BOH Road R. 2146 20.3 km
ARD Road 0 Xm
Others 0 I
New Alignment Section 0 xm
Terrain Flat, Rolling and Mountainous
Alignment (Hori./Vert.) Poor
Formation Width 6.0m - 7.0m, 6.5 m (Weighted average)
Embankment Section
Length 19.3 km
Height 0.3m - 1L.0m
Cut Section
Length 1.0 km
Depth l1.5m - m
Surface Type and Condition
SBST or DBST Poor 1.0 km
Soil Aggregate Poor 19.3 km
Earth 0 km
Pipe Culvert 23 each
Box Culvert 0 each 0m
Bridge
Permanent Bridge 0 each 0m
Narrow Concrete Bridge ¢ each om (4m)
Wooden Bridge 3 each 52,0 m

Overflow Section 0 place. 0 km




Table

6.1.2 ROAD INVENTORY

PROPOSED ROUTE NO. IM-6 ROUTE NO. 9066 (2146} B, SOK CHAN (J.R. 2146) v UBOLRATANA DAM {J.R. 2109) L = 20.3
UDON THANI/KHON KAEN
T T H T T ] T T T T T T T T T T T ] t T T T ] T 1 T ] I { T
STATION  (Km) S e < © ® a A 3 9 % Q P & ~ S S
1 L 1 1 ] ] | - ] I ] [ 1 ! 1 | 1 1 1 1 L | i 1 1 1 1 L f
T [ L T 1] T 13 i T 1 W) T T T i T T T T ] 13 1 T 4 1 1 I T~
5 =
VILLAGE 7 Q 2
iesd =z H (=]
© g o @ s 0o S
- Name ggg own é”o Zwn o
O N Ar-m E_‘MN %.—4.—4
- Household (H) T o L ]
- pPopulation (P) sl o0 m s M m i A M
! 1 1 1 1 1 ! N S - | | ! 1 1 ! 1 1 { L [ - 1 i 1
1 3 ¥ ] 1] T L 1 1 ¥ T ¥ T T T | 1 T 1 ] T ) 1 ¥ 4 L
TERRAIN Flat Rolling Mountainous Folling
1 L 1 1 1 | 1 i ' 1 ' 1 1 ! 1 ] 1 L S ! — I
Formation l ' " ' ' ' ' ' v i < L T 1 ] T 1 ] T I ——
Width (m) 7.00 6.00 7.50 4,00 6.20 7.00
1 1 Il 1 [ 1 L , i 1 1 ! ] ! { 1 ' ! b | 1 ]
CROSS Embankment 0'50 ' ‘ﬁso 1'0 i ' ' R ¥ ¥ y i 1 ! i ! i i [ ' ] —t
Height (m) . 0. .00 0;50 0.40 0.20
SECTION g 1 i ! I [} i 1 I 1 1 1 1 1 ] ! 1 L | ! 1 !
Cutting ' ' Ml - ' L ! i T ' i t ) 1 T 1 N | 7 f t ———e
Depth {m) 1.50
: | ! 1 ! . L | i) ol 1 ! 1 L 1 1 1 1 ] 1 ! | 1 L i 1
i T T ~T- T =t T T T T i { 1 1 i T T T T i T I 1 i T | A—
Type/Length DT Laterite
PAVENENT — —t Attt 4t
Fondltlon Poor
1 ' ! ] ! | ! t ] | i -l 1 ! 1 ] { } l 1 1 t l 1 L 1 | ! !
Overflow ! ' e ' ' ; 1 1 i T L ] 1 ? 1 i i T — T i i g 1 1 i 1 1 1
FLOODING 1/ 1 gth(Km/Height{m)
o ——f— —t—— —tt
Left Paddy Bush Forest
LAND A 1 1 —tt 1
USE Right Paddy Bush Foredt
1 1 ! 1 | 1 1 | A L 1 [ 1 i ) i . | { 1 i - 1 ) 1 1 L
PIPE 1N or i T T L i T T T i T T i T t T T t T e —1- t T H H t 1 T
CULVERT?T Tota 23 Pipes
1 | l ' 1 1 [ 1 | | L ] | 1 H 1 1 ! ! 1 1 1 I e R | [ B :
1 1 T ol [] 1 l 14 i 1 I L4 ] ] ] 11 1] ] 1] ] 1] 1] [} 1 1 |1 T t ¥
Station (Xm) son
o — ™~
— 4ttt —t—t 4+t 4ttt
BOX
CULVERT
&
BRIDGE ) . 2 2 s
Dimension . . A
o] 2] lo]
—~ ~ o
T N
MO KO WO
e ac an
Fv 2o =
I 1 1 ] ! ! 1 A | I 1 ] 1 ! } ! ] 1 ! ! 1 | ! 1 1 | ! 1 e
13 i [ T T T T T ] ¥ T T 1 1 L) T ) T ' T T T k| ] 1 I i i
RIGHT OF WAY {m}) 18.0
I l 1 ' 1 L i i L i { ! ! { 1 { ! l 1 ] i [ I { t | L
) 1 T T L T 1 3 I | ] I 1 L i I 11 ] | ] T [ A ] ] ] ] {
Horizontal Fair Poor Fair
ALIGNMENT i } E } ot ot } i ! | ! ! { ! } ! t— -ttt
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Table 6.2.1 TRAFFIC VOLUME ON ROUTE IM - §

T AV e ]y Lo s 17
______ — = —— ik sy V;;;L‘S"} ,13—@:’ ‘sﬁ,}
YEAR 1937 1993 2001 N, - oy 20N 7
LINK 1 AVR. 1 AVR. 1 AVR. m——
________________________________________ PROPOSED ROUTE NO. IM—-6
N+D 12 12 ONFNGE S N AR NS
eic 1 > 'z 5 '3 % = SN 2 RS e A
v 0 0 0 0 0 0 " 1 '!\'J"..;f Aot R R AR = "-'.,:f’,?'; ¥
TOTAL 14 14 22 22 39 39 SV AR D g j; SRS L 7o PANTIN
—————————— - ——— ":"."" o 7 L > gr/} 74 7% ol '§:&, ' ; *’?}
N+D 12 12 146 1& 23 23 .A - EJ‘ y ﬁf‘ {'\‘\-J ’
3 A 5 - C AT
L/B 1 2 2 2 2 2 32 - Srre 3 7 ~t 53 3
v 8] 0 0 O 0 0 714 = ‘II 1‘ ay ,"H . @L\"
TOTAL 14 14 12 18 26 26 N 4 AL N i
. o _— — e b 2 X ’f |- A }
N+D 16 16 20 20 28 28 === sa /f: 5 S\
M/B I 2 2 3 3 4 4 == ﬁa: n 3\‘.2_5 \r",,’
DV 0 0 0 0 0 0 e mia ! ‘ { e NG
TOTAL 15 18 23 23 3z 32 e D AT
= e i S A= F 'g':rwa}ﬁ;
N+D 3 3 5 5 12 1z ==deis 7 (\-"Vﬁ AW do 3
H/R I 0 0 1 1 2 2 = AN VNCALY (b Y0 v
Y 0 0 0 0 o 0 ) = ‘("ﬁ A .‘?f"?- -
TOTAL 3 3 & & 14 14 P A Y SN Y 3
____________________ —————— e 3 - i ;AR ,:ﬁ_‘-) AN At
N+D 59 59 75 75 106 106 LK a7 /A f.r 4 LE SE e
P/PXT I ? 9 11 11 16 16 il 7 e 733*;- " NS
DV 0 o 0 0 0 0 . -.', E 'J [:' L i [f‘l ; “')i-u:
TOTAL 63 &3 86 86 122 122 ZALNALE // % Yo aatiin TR,
—_— - e ——— e o e e e o k| = i ﬁ o &43‘_6 P -lg
N+D 11 i1 7 7 3 3 IR j j ws -‘/"15-' o il '.U" ._.'.'t
a1 1 2 2 t 1 o  © :}e B Ti |
DV 0 0 o o 0 0 s = ' §
TOTAL 12 12 8 8 a3 4 |1 o RY |
i ————— e '*.#,"‘",i-‘!"\ r / N
N+D 3 3 5 5 7 7 DYN P
67T 1 0 0 1 1 1 1 )/’ Y.
DV 0 0 0 0 0 0 J g
_ TOTAL 4 3 5 5 8 8 ' ‘(‘ﬁ 4
N+T z 2 4 4 7 7 Tl i =
10/T 1 0 0 1 1 1 1 S Rtnnne 0
v 0 0 0 0 0 0 INAM [PHONG REREKY —
< A
- TETAL _3 _.E _...__f____f _________ s pnluanes A.UBOLRATANA
N+D 112 118 151 151 220 220
ADT 1 18 18 23 23 33 33 P e
nv 0 o o 0 0 = @
TOTAL 136 136 174 174 254 254 . ] SCALE
__________ — — — —— — T —— — " T . Y ]
N+D 179 179 211 211 267 267 Coin / 0% 12 3Km
M/C I 18 18 20 20 23 23 ' —
oV 0 o 0 0 0 0
TOTAL 197 197 231 231 290 290 !
— —— —— {t “.. 'I '
N+D 297 297 263 363 485 488 N :', i CULTIVATED LAND FOR PADDY
TOTAL 1 35 35 42 42 56 54 am l CULTIVATED LAND FOR UPLAND CROP
pv 0 0 0 0 ° 0 ES{," : | CULTIVABLE LAND FOR PADDY
TOTAL 332 332 403 405 543 543 st o CULTIVABLE LAND FOR UPLAND CROP
----- ;a:f-é— - o ' UNCULTIVABLE LAND
n‘J
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC i } PROPOSED ROUTE
DV @ DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC JRE {/_’ INFLUENCE AREA OF PROPOSED ROUTE
-—"_!‘._




rigure  6.3.2 CROPPING _CALENDAR (1)

0200 CHANGWAT UDON THANI

CROPPING CALENDAR (2)

0600 CHANGwWAT KHON KAEN
NAME OF CROP JAN | FEB|MAR|APR| MAY [JUN.[JUL.|AUG] SEP |OCT {NOV.|DEC. |
NAME OF CRoOP JAN |FEB [MAR|APR IMAY |JUN [JUL |AUG| SEP OCTiN'
|
RICE, 1% croP J: o & X i
RICE, I3 cropP 4 & & '
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MAIZE —=a 3 |
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. X
SOYBEAN MOSTLY =6 SUGAR CANE =
VERY LITTLE oo X ‘
VERY LITTLE ¥—¥ A~
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PN
CASSAVA ® @ ﬂTr TOBACCO ¢ TURKISH 8 LOCAL ) I Y
MUNG BEAN i WY 54X GROUND NUT Lo
GROUND NUT {MORE IN DRY SEASON ¢ » lﬁ
LESS IN RAIN. b—— H— KENAF
(:} (\ i J
M N A
COTTON o— &— —3 X
SUGAR CANE j CASSAVA o & —t
MAIZE L J
LYP . A
MUNG BEAN »
S0Y BEAN G=c —
Note FIRST CROP SECOND CROP
[y .t W (V3 o £
» 6 - 10 sowing - growing season horvesting " = - ™
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TABLE &,.3.1 CULTIVATED & CULTIVABLE LAND

(1979)
[ UNIT : 1000 RAI (KM*2) 3
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
ODE NAME PADDY UPLAND TOTAL PADDY UFLAND TOTAL
14.375 ( 2%.0)  1.290 ( 2.0) 15.62% ( 25.0) - - -
0213  NON SANG 10.000 ( 16,0) - 10,000 ( 16.0) - - -
0607 UBOLRATANA 4,375 ( 7.0) 1.250 ( 2.0) S.625 ( 2.0) - - -
TABLE &4.3.2 CROP PRODUCTION
ITEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1931 16.45 - - - 0.80 0.1@ 0.24 - 1.25 17.70
1937 16. 45 - - - 0.33 0.17 0.22 ~ 1,25 17.70
1992 WITHOUT PROJECT 16,45 - - - 0,86 C. 16 0. 20 - 1,25 17.70
WITH PROJECT 16, 45 - - - 0. 56 0.17 0.1% - 1.25 17.70
2001 WITHOUT PROJECT 16.45 - - - 0.70 0.14 0.18 - 1.25 17.70
WITH PROJECT 16. 45 - - - 0.90 0.15 0.17 - 1.25 17.70
CROFP YIELD (KG/RAT)
1931 261.7 - - - 2200.0  7117.5 294.0 -
1997 263.73 - - - 2200.0  7160.3 294.0 -
1993 WITHOUT PROJECT 244.9 - - - 2200.0  7203.4 294.0 -
WITH PROJECT 268, 1 - - - 2213.2  7246.7 24,0 -
2001 WITHOUT PROJECT 267.0 - - - 2200.0 7261.2 294.0 -
WITH PROJECT 274.6 - - - 2231.0  7363.4 294, 0 -
CROP PRODUCTION (TON)
1931 4,304 - - - 1,755 1,277 69 - 2,107 7,411
1987 4,330 - - - 1,825 1,203 64 - 2,102 7,455
1993 WITHOUT PROJECT 4,356 - - - 1,892 1,139 59 - I, 095 7,451
WITH PROJECT 4,409 - - - 1,713 1,201 56 - 3. 175 7,534
2001 WITHOUT PROJECT 4,391 - - - 1,977 1,087 53 - =, 02E 71475

WITH PROJECT 4,316 - - - 2,014 1,114 S0 - e 183 7692

———— — e — —— —— — — — — — —y — —— —

NOTE : SYMBOL "~-" MEANS ZERO OR NEGLIGIBLE SMALL
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KENAF

4,625
4,741

845
243

COTTON

—— oy e s e

TABLE &.%.%  FARMGATE PRICE AND FRODUCTION COST
ITEM PADDY  MAIZE  BEANS  GRUND CASSAVA  SUGAR
NUTS CANE
FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (198t — 2001) 3,79 - - - 608 £52
WITH  PROJECT (1987 — 2001) 3,894 - - - 623 652
CROF PRODUCTION COST (BAHT/RAI)
WITHOUT PROJECT (1981 - 2001) 608 - - - 726 2,879
WITH  PROJECT (1987 - 2001) 628 - - - 744 2,929
TABLE 6.2.4  NET PRODUCTION VALUE
(1000 BAHT)
WITHOUT PROJECT WITH  PROJECT
YEAR  ———- ~ m———— - e e
PADDY UPLAND TOTAL PADDY  UPLAND TOTAL
1987 b1 448 926 7,374 il FIch 7,866
1993 6,547 924 7,471 64336 955 7,791
2001 &, 680 916 7,596 7,253 P65 2,218

6 - 12



Figure 6. 5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 6.5.2
PROPOSED ROUTE NO, IM-6 C. UDON THANI B. SOK CHAN (J.R.2146) — UBOL RATTANA DAM (J.R.2109)
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Table 6.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-6 (20.3 km)

Unit Financial

Soil Aggr te Surfa
Items of Unit Rate {DBST} ({Soi ggregate ce)
Q'ty B . Financial Economic , Financial Economi,
QY cost (103B) cost (103E) Q'Y e 1038 cost (1038)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 48 720 655 48 720 655
Excavation - Soil m 20 27,900 558 502 27,900 558 502
Excavation - Hard Rock m> 160 65,200 10,432 9,388 65,200 10,432 9,388
Embankment o 45 62,200 2,799 2,547 62,200 2,799 2,547
Selected Material m 80 42,000 3,360 2,990 42,000 3,360 2,990
Soil Aggregate Surface or Subbase m3 105 29,400 3,087 2,747 .29,400 3,087 2,747
Crushed Stone Base m3 370 19,300 7,141 6,569 2,400 888 - 816
Soil Aggregate Shoulder m3 105 ‘8,300 871 775 1,100 115 lo2
Prime Coat and DBST rn2 55 108,900 5,920 5,391 13,800 759 683
Pipe Culvert m 2,100 520 1,092 1,004 520 1,092 1,004
Box Culvert m 16,000 0 0 Q 0 - 0 ¢}
Long Span Bridge m 80,000 Y 0 0 0 0 0
Short Span Bridge m 40,000 65 2,600 2,314 63 2,600 2,314
TSy Total () TTTTTTTTTTTTTTT T 738,851 3a,886 26,410 23,783
Miscellaneous Works {a) x 7% 2,706 4,884 __ 1,852_“ __1,663
T otal (b) T 41,357 39,770 28,259 25,416
PHYSICAL CONTENGENCY (b) x 15% 6,204 5,968 4,239 3,812
ENGINEERING AND
ADMINISTRATION {b) x 10% 4,136 _3_,977 . . 2,826 L 2,542
T T b Total 10, 340 3,943 7,065 6,354
LAND ACQUISITION
Highly Developed Land ha 50,000 10 500 500 10 500 500
0
Less Developed Land _____ha 15,000 14 210 20 14 210 210
Sub Total 710 710 710 710
GRAND TOTAL 52,407 47,423 36,034 32,480




Table 6.6.1 COST AND BENEFITS
(F4 STANDARD)

BENEFITS

COsT

YEAR CONST. AGRI. VoG RMC
COST BENEFIT SAVING SAVING TOTAL
1934 0 o 0 0 0
1985 18,949 Q o o 0
19846 28,454 0 0 0 0
1987 ¢ P2 2,352 -71 2,354
17838 0 130 2,538 ~-32 2,586
1989 Q 163 2,723 =73 2,317
1990 0 206 2,907 —-&4 2,049
1991 o 244 2,092 =53 F,281
1992 0 282 3,277 -84 2,513
1993 o 320 3,462 -37 3,745
1994 2,825 353 3,732 23 4,067
1295 0 Q9L 4,002 -9 4,388
1996 0 433 4,272 4 4,710
1997 0 471 4,543 13 S,0321
1993 0 S09 4,813 3z 3,353
1299 O o547 Sy 083 435 T 673
2000 0 S84 STRCRIC] 5v 5,996
2001 ~-23,573 &22 5. 623 72 &,313
TOTAL 33,470 2 -251 62,3383

361 57,773

(1000 BAHT)

0 o]
23,795 O
31,2343 O
2,101
2,061
2,005
1,938
1,862
1,730
1,694
1,642
1,582
1,516
1,444
1,374
1,300
1,227
-8,308 1,134

o N

-
os”

4,44

OO0 O00OH OO0 0O

55,800 24,685

DISCOUNTED ECONCMIC COSTS =

DISCRUNTED ECONOMIC BENEFITS :

AGRICULTURAL DEVELOPMENT BENEFIT
VOC SAVING
RMC SAVING

NET PRESENT VALUE :

BENEFIT COST RATIO :

INTERNAL RATE OF RETURN :

55, 800
24, 685
1,913
23,045
~274
-21,115
0.44

4.0 %4

6 ~ 16

Table 6.6.2 COST AND BENEFITS
(F5 STANDARD)

YEAR CONST.

AGRI.

vac

COST BENEFIT SAVING

(1000 EBAHT)

1924 0 o 0 0 0
1985 12,992 0 o o o
1986 17.4883 O 0 0 0
1987 O 92 1,723 -1% 1,811
19858 0 130 1.893 -12 2,012
1989 8] 143 2,047 -5 2,212
1990 0 204 2,204 2 2:.412
1971 Q 244 2,337 v 2,612
1992 0 23 2,513 16 2,812
1993 0 320 2,670 22 2,012
1994 1,210 3353 2,375 22 3,285
1995 0 29& 3,120 42 . 338
1924 o 4323 3,345 53 3,831
1997 0 471 3,570 63 4,104
1998 o S0 3,795 73 4,376
1999 o =47 4,020 a2 4,649
2000 0 S24 4,245 23 4,922
2001 ~15,324 &22 4,470 103 S 195
TOTAL 18,366 2,361 44,833 o34 50,803
DISCOQUNTED ECONOMIC COSTS 39,871
DISCOUNTED ECONOMIC BENEFITS : 19,765
* AGRICULTURAL DEVELOPMENT BENEFIT 1,213
VOC SAVING 17.71%
RMC SAVING 133
NET PRESENT VALUE = =-14,104
BENEFIT COST RATIO : 0.53
INTERNAL RATE OF RETWRN i 6.2 U

3547

0O

0

0

0

O

Q
=-2,800

335,371

—— S e e g e ey T B P e e P S LD WY e . Tl e . . g
-

ket e e . S 0 it s it e e e —_— ———

———————

1,617
11604
1,574
1,53
1,4%;
1,475
1,363
1,327
1,283
1,233
1,130
1,123
1,066
1,067

949



Table 6.7.1 SOCIAL INDICATORS
{Proposed Route IM-6)

population (1,000}
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe (km)l/
Per capita time savings (104}
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

'Y}

2

(13

I'T)

40

4.2
0.0086
253

[== T = B o= }

4.2

0.086
200

4.2
0.086
344

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
El ¥/
E2 5/
E &
Degree of Improvementl/

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/w) ~ (a/md/

Score

Total Score

"

1.0
4.2

0.467
252

10
152

{51.0)
51.0
1.34
85

19.4
18.7

3,345
3,224

1,134

6 - 17

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 rcad
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.
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