PROPOSED ROUTE NO. IM-7
Changwat : Udon Thani

B. Khok Lat(J.R.2313)-B.Tha YomUR23I6)
Length 24.0 KM.




SUMMARY

PROPOQSED ROUTE IM-7

LOCATION OF PROPOSED ROUTE

Tter

Description

Jhangwat
origin
Destination
Leongth
Total
Improvement Section
DOH Road
ARD Road
Others
New Alignrent Section
surface Type and Cendition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Existing
19383
2001
Proposed Standard
Construction Cost
Financ:al
Economic
IRR
B/C
Social Impact

Recommendation

Udon ‘Thana
B. Khok Lat (J.R.2313)
K. Tha Yom (J.R.2316}

24.0 km
24.0 km
G km
24.0 km
0 km
o km
2011 Agqregate, Ponr

Flat and Rolling

127  km*
9900
Faddy
27
543
735
T4 (DBST)
3

45,75} . 10” @
41,689 . 107 g
.1l %

0,70

High

For 1mmediate implementation
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ABEd, Udon ThanifROWHBIKETRL TS, BB RO BICH 2Khohn Lat
preasl, »— FPRBEKED, Lup Wai #, San Lian#, Khun Wa Thong M %48 T,
A B CRTRE, TORERRU MaTH 3, (Figure?7. 5. 2 & H)
AHEORBRIBEIFATH2, EFEAICE, W(O2rORMEEL, 20RAONR
0 40ATH D, BUKREH Y2 M1 b3,
FRMARINNSRERABSROoNEEALRNEE T2 2onBHiEyg 210
eprAH SRARKITENHRBOREXBERE LTItEE v,

.2 BiIORA
AEBBCHALABMORRER, Table L1 RKEHL, £0H#MBTable 1.1. 20

vy ) —HEOERBIIRLL,

2.

2 il
2.1 FNUFE

RItERGRGS YRS, XUAESNOBHIKL D ERZDPERZT AN ARIC
MirTcE 200, XARTUOFRELLT TELAR] ZHBT S &2 L1,

22 Vv-—=v7r
AUBLE->TEMEEANTFREOIBEBICONT, 220REVy - vEEEL
fro COMBMORETIZXMBOEELFY — & LTiMuang Udon Thani, Kumpawapi
D 2 DOAnphoe 2 RE L, HEMBES ICMMTIEL MR, HEBBRICO0T
1YV v, BRERKA2VWTE I Y20HT ) 7 KABLTTUETI > & & L,

Vv REBLUTY - WY 7 O RFigureT. 2. 1 3 X Table 7.2. 1,

Table 7.2. 2 KWRT EEHTH S,

2.3 =M
1) RER
WHAEI B 320,/ DATHOKERE (P v 7/ B) EEdR 4 v #—
FDT33D1) CRARLHEAR IR > TRDI,
EERERBLITODDTHS,

Zone 1 2 11 12 13 14
1 0 267 533 0 0 0

2 0] 0 Q 130 72 299
11 C 0 0 0 0 0
12 0 0 0 0 0 0
13 0 0 0 0 0 0
14 0 0 0 0 0 0

Grand Total = 1300
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PASSENGER MOVEMENT (17232)
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FROFPOSED TRIPS
ROAD FPER
LINK DAy

1 242
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AR L TR, BEDLEDHOURT - 7S LURBHAICRT EEh TS
Ao

Ratios of Total/Non-Agricultural Freight Movement

Year 1987 1993 2001

Ratio 1.55 1.36 1.20

FREIGHT MOVEMENT (19&82)

PRIIPOSED TONAGE FER DAY
ROAD e
LINK NON-AGRI. AGRI. TOTAL

1 7 5 12

e et el D oL U ——

2.4 KMGEOFHRMEER

1981 - 1887, 1987 - 1893, 1933 2007 % MIMICH BB S LSO 2 b
OF[HMUREY, £ 4yl POTLI3O1) TENLFURICE > TR 2, 3
Monits L FG o2 HLMFRREATORY TS 5,

GROWTH RATE OF PASSENGER MOVEMENT

i b S e ey S i B ey P AU bk g PR s e ey S R ks S e . g oy R S it o W

GROWTH RATE (X P.A.)

ITEM 1981 1987 1993

1937 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.3 4.5
FOPULATION 1.4 1.4 1.3
PAZSENGER MOVEMENT 5.7 5.3 5.9

i

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (% P.A.)

ITEM 1931 1987 1993
19;7 19;3 2061

NON:;GRI. ——7.3 7.3 __7.6
AGRICULTURE 0.0 0.0 0.0
;REIGHT 4.7 5.4 _";?;—
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¢ %)
YEAR
ITEM - e
1937 1992 2001
INDUCED 22.4  29.% 30,1
DEVELQPED 0.0 0.0 0.0

T

To
= 2]

1) SRR
SERBLORE - WK T AR AT EL, UTOMMMEIECL T

R U RN - O A

TRAFFIC COMPOSITION

(UNIT = %)
LINK PASSENGER FREIGHT
YEAR ———=—— — — —_— -
NO. P/C P/P L/B M/B  H/B  P/T  4/T &/T 10/7
-1 1922 0.0 S0.9 0.0 49,1 0.0 7.7 20.5 71.8 0.0
1987 2.3 47.6 4.7 41.9 2.5 10.1 19.3 62.1 3.4
1993 7.4 42.5 10.3 233.2 5.5 13.1 17.9 5S0.5 18.5
2001 12.7 28.2 17.7 21.8 9.5 17.0 16.0 35.0 32.0
2) FEADT
HEBR LY o MEFHIREARRALUTRRTEENTHY, T T OM
By v REEs 4 TR OEMEIETable 7.2 3KRT,
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE
TYPE OF VEHICLE
YEAR — - e ADT  M/C  TOTAL
P/IC L/B M/B H/B P/P&T 4/T /T  10/T
1987 5 7 59 a4 72 10 32 4 1% 249 441
1993 14 20 AS 11 92 10 29 10 25 292 543
2004 33 53 b6 29 127 12 25 23 37 262 735
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3. RImDHE

31 Bl®&
HOEAOREMONUEL LR, KATH:, HRTHEBBEIFRTLE L, Thic,
FEYUHADNROTN A, Kunphawapi BFOHGRIZR, KAKRTHMBIE XS0, o
WCEESNIDHSTR, BBESHICAVBEOZUBBRLET, tOILHRMFHEIT
WhH, KRBERBIEICOVTHR, HICMAFREREEIIER T3,
HAo AR L ECEORI ., Table 7.3. 1 &Figure7. 3 1 KRL, F /i,
Udon ThanifiEEEOEWIE kFigure. 3. 20&BDTH 3B,

3.2, paRTA

WEEHAORHEOMEMZAEKN %, With Project & Without Project ORAHIK2TT
MLico THMUAEHDE, RSO RBRTERELRRTable 7.3.20&50TH B, €
FHPHORRELEMBLREEERLR, SROMBRUNBATOLEREEZICLT
Table 7.3.3. DLk S ICRBI- 7o

EROITECEMI SR THENEEREBRGEBICI, FEHALHFTL, o
N o REEENRFMNERN o LBHERE X3S, BAEERE (NP.V) %Table
.34 OX3CHHL 1,

ZON.P.V OWith Project®if& &, Without Project DIBADEM, TOMBOMER

FIiTH 2,
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KGN, B1E DTRTENCHAEBUT -0 bESSEAT 28U v 2

O (BLF“VOC " &v9) ZHith Project EWithout Project @ff4 — X Izt

SV Y7 RBHAVOCOIZ P MIEETES AL UBBRARUTRRVELDTHE,

Road Condition

Without Project With Project

Link /1 Nos. of Nos. of /L 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 Rolling 24.0 3 2 2 24,0 1 (F4) 2Aa{F5) 0]

/1 Road 1l: 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

Reoad 4: Earth Road

VOCEEIZ, With Project® @1 2DV OC &Nithout Project DO VOCEDE

T, YMBIKHEFEVOCONRIIRICETEEDTH S,

Vehicle Qperating Cost Saving

{unit: 1,000 Baht)

Road Class 1987 1993 2001
1 {(F4) 2,989 5,204 10,014
2A(FS) 1,484 3,323 7.394

+
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TR IR, BT R BRI AT - T,

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%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

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

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

Box Culvert
Standard Size

Location

"

F4 (if not feasible, F9)
AASHTO (Rural Highways)

as shown in Figure

1.0m
2.0m

0.7m {above floaod level)

2.5cm
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

g 100cm

200 m

500 m

2.4m x 2.4m

as required



standard Type (width 7.0m)

Short Span Bridge t RC - Slab
Long Span Bridge 1 PC - Girder
Location : as shown in Bridge List in Fiqure
7.5.2

e FOBREIL, Figurel 5. 2IKRT .

59 ITHASICRER
B TERHcEAIFHBERBERG. SLMILKMEEMS L TTable 1.5 1 1RT.
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i FHNBRORINAMSNASICERMARL2P TERIH TS L, TRIRTLEED
2 s,

Financial and Economic Construction Cost

3
Construction Cost (10™ ¥)

Length
Road Class (km) Financial Cost Economic Cost Remark
F4 (DBST) 24.0 45,951 41,689
F5 (So1l Aggregate) 24.9 24,199 21,903

6. E&FE
ERIEHRAEERBRCIER R ETable 1.6, 1 RF T 2IKRTAHTH S,

CON- bR FABB TR I~ ST ATRVRF SRBTRIA - T TINTH S,

. #2475+
Edvng b ARTF - BRUFBELERRTable 7.7 1 KRTNHTHbE, “ONM—

FOREKIA v P RIMVEDEY,



Table 7.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin B. Khok Lat (J.R. 2313)
Destination "B. Tha Yoh (J.R. 2316)
Length
Total 24.0 kn
Improvement Section 24.0 kn
_.DOH Road 0 km
ARD Road 24.0 km
Others 0 km
New Alignment Section 0 Xm
Terrain Flat and Rolling
Alignment (Hori./Vert.) Fair / Good
Formation Width 5.1‘; m- 7.5m, 6.0 m (Weighted average)

Embankment Section

Length 24.0 km
Height C.dm -~ 0.7m

Cut Section
Length 0 km
Depth m - e}

Surface Type and Condition

SB5T or DBST O km
Soil Aggregate Poor 24,0 km
Earth o km
Pipe Culvert 3 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each 0m
Narrow Concrete Bridge 1 gach 20,00 m  (4m)
Wooden Bridge 2 each 24.5 M

Overflow Section 0 place 0 km




Table 7.1.2 ROAD INVENTORY

B. KHOK LAT (J.R. 2313)"vB. THA YOM (J.R. 2316)

R

PROPOSED ROUTE NO. IN-7 ROUTE NO. ARD = 2.0 |,
UDON THANI
T T T T T T T T T S T T T T | T T 1 T 1 1 | 1 1 ] 1 1 I T T
O R
STATION  (Km) e ~ N 0 @ = N 3 5 3 Q ~ & o & :
! i [ ] ] ] 1 1 3 1 i 1 t | ] ! L i i ) 1 ! 1 1 1 1 i I !
13 T 1 13 T T T T 14 ] T T 3 ¥ i 1 T ] T g T T L] [ l 1 1 1 T ———
o
VILLAGE % H E Z g 5
oS U] ot
ame 2 = H o g2 o nE _©
- N %88 9.88 gom [aY=1-1 oCco %
[ o] [y o {le] mmN va Sgﬁrm &
~ Household (H) 0 nu o . It . nn .
- Population (P} m e m i M ey mme m Im M
! 1 ! ! 1 1 1 t ) ! 1 ! 1 ! I 1 ! [ ! ! | ! ! 1 1 1 ! t
1 1 1 T 1 T T T ] 1 T T T 1 T T 1 T T T ] T T T i 1 I T~
TERRAIN Rolling
i L ] 1 [ [l L 1 1 [ 1 ! ! 1 Fl ] { ! 1 ! 1 1 L 1
T 3 T T T T T 1 T T t T T ¥ T 1 | i i k LA
Y
Formation 7.50 6.00 5.50 6.50 5.50
Width {m) . | . ) . ] . , | 1 I i ! I 1 ! ]
CROSS Embankment ! ' ' : ' J i : y ' ' 1 T t I T ] t I ] —
Heirght {m) 0.50 0.10 0.50 0,70 0.40
SECTION 9 { ] 1 l 1 t | i | ! 1 ! . ! . 1 : | ] : 1 1 I
Cutt].ng 1 ] i 1 ) 1 1 1 1) ] 1 1 1 | I ] i I 1 T T i 1 D)
Depth (m)
1 et L 1 1 i3 1 L ! £ 1 I 1 | 1 I 1 | L ! i i 1 1 1 1 i L
T 1] 3 T T T T 3 [ T L T 1 T 1 T 1 T T ¥ 13 ¥ ] 1 1 1 i =
Type/Length Laterite
PAVEMENT — s e e e L e e e e s e S e e L B S e —ttt
Condition Poor
} } 1] ! - ! ! ! ! i l ! ! ! [ ! | ] | | ) ! i | ] i ' 1
Overflow T ¥ L] T i L ' 1 ] ] ] ] 1 T T T T T T T T i T t -
FLOODING Length{Km/Height{m)
—tt 4ttt "
Left Sugar Cane Faddy
LAND L s s B o I s E e o S B AR p 1
1 A
Right Sugar Cane Faddy
1 ! ] i ] 1 ! i 1 1 | l ! l 1 1 ] [ ] } 1 \ ! { ! I} ]
i 1 L) ] I ¥ [ ] L) [1 ] ] ] 1] ] 1] I i T 13 ] ] i " 1] 1 1
PIPE Total Number )
CULVERT l 1 1 3 Pipes
1 '
t } } ; } t ; } ¢ } } t } t ; ; ] t F—t % | ] } } } f .
o)l
Station {Km} . et o o
° e 2 R
" — Pttt — % : ] ——t——
BOX
CULVERT
&
BRIDGE (=} o o
Dimension = = @ Q
@ o @ .
o~ ot - O
X W X L
HO HO
58 58 58 53
O U= =0 =
ot —t o] — — s e Pt
RIGHT OF WAY {m) 15.00
s e e L A e A S e e e e . —tt—t—
Horizontal Fair
ALIGNMENT f i t t } } } : i } : } } } } | i } | | ; E ] : f } et —
Vertical Good
1
e e A S e L A I e T —t—
ROUTE NO., AGENCIES ARD
4ttt e ——t—




Table 7.2.1 ZONE CHARACTERISTICS

. @ Udon Thani

Figure 7.2.1

ZONING AND ROAD NETWORK

PROPOSED ROUTE NO. IM-7

LEGEND

0
®

S Road Link Code
EHAE

Traffic Zone

Dummy Node

Proposed Road Link
QOther Road

Administrative Division Population Table 7.2.2 LINK CHARACTERISTICS
Tambon .
Zone Changwat Amphoe Code Tambon % Zone Attraction
1 Udon Thani Kumphawapi 10 80 6.4 Link Node Pair - Length _Grade Remark
12 100 }}19 Ng Start Node End HNode W W W W
e e e Total —- 380 -
2 Udon Thani Kumphawapi 10 20 1.6 1 1. B. Ta Yom 2. B. Khol Lat 24.0 24.0 8 4 ARD
Muang 2 20 2.2 .
5 21,271 30 6.4 11 11l. . Udon Thani 21. J.R.210 8.0 8.0 1 1 R.2180
Total 10.2 - 12 2. B. kho Lat 21. J.R.210 17.0 17.0 4 4 R.201
11 Udon Thani Kunphawapi 1 17,801 100 17.8 138.4 13 1. B. Ta Yom 12. J.R.2316 18.0 18.0 5 5 R.201
TS e ——m—mmmmem ——m—e e emmm mmmme— e 14 12. J.R.2316 13. J.R.2023 9.0 9.0 1 1 R.2
12 ; i 100 18.9
-==- Udon Thani ___ Kumphavapi ___2 e 15 11. C. Udon Thani 13. J.R.2023 34.0 34.0 1 1 R.2
13 i i 100 9.2
-==. .. Ddon Fhani = Xumphawapi __ 13 _ 22o LR e 16 13. J.R.2023 14. A. Kumphawapi 8.0 8.0 3 3 R.2023
14 Udon Thani Kumphawapi 1 100 63.6 261.4
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Table 7.2.3 TRAFFIC VOLUME ON ROUTE IM - 7 = | {omertons -J»r-u el |/ /(/\ fﬁ) ‘t\ﬂ .;I."ﬂ.".? :‘3}2'3.1...-.-.;_:5*-*/”-'[')‘ _\) ;;_ A
———————————————————————————————————————— ==y o .';ZJJ’V - XY,\\ﬂJ D ool oA Y b o ¢l
8 2 vy .
_YEeR  1vE7 lgos 2001 i /j Figure 7.3.1 LAND USE AND CAPABILITY OF INFLUENCE ARgy
L INK 1 AVR. L AVR. 1 AVR. SN PROPOSED ROUTE NO. IM~ 7
________________________________________ e b’ .:ap e PP et Ll T Ao _" 1 \N ~ R
N-+D 4 4 11 11 30 20 v 1| M | e N P o B 2 AN r:\ Sl
F/C I 1 1 2 3 9 9 g E 5 -*I.'_H-\ S IR \ 53{;;:{.4..-,a_:-;_rg N
DV o} 0 0 0 0 0 e 7‘1,, LN ‘:7':,0:_?—' )/ ph e s T e
TOTAL 5 5 14 14 3® 38 e e R e T o ;
______________________________ et . it e . e ":—U 3 o "0 F 2 - ’ SN {f rLl \{
/ ' \f‘ . ,-ﬁ-‘\ m . g
N+D 5 S 15 1S 41 41 R/ i T Pt
L/B I i 1 5 5 12 12 ;))}J}l&«f_%&_,h . - ¢
v 0 0 0 0 0 0 o ;
TOTAL 77 20 20 53 53 3757
______ - - - I - l ‘n p ) vv V:: ¥
N+D 45 45 SO S0 51 51 % i’{ . .
M/B I 13 13 15 15 15 15 £ : "
oV o o o 0 o o s gt R
TOTAL 5% 59 &5 65 66 66 s === N
"""""""""""""""""""""""" Tt [ YV ks =
N+D 3 3 8 8 22 22 = p
H/B I 1 1 2 2 7 7 o Rt ] ey
DV 0 o 0 ") 0 0 5 ===
TOTAL 4 3 11 11 29 29 ) EEE ;
—————————— — — —— — —— ————t—— (4 W, £ '\‘
N+D 56 S6 71 7% 98 983 - N
P/P&T I 16 16 21 21 29 29 J : -
v 0 o 0 o 0 0 . ; TR
TOTAL 72 72 92 92 127 127 ¢
________________________________________ 1“ o
N+D 38 8 8 8 9 9 BEgip o ¢
4,7 I 2 2 2 2 3 3 oy
oV 0 0 o 0 0 0 i 7 ) e
TOTAL 19 10 10 10 12 12 " = e pri'd
N+D 26 26 2z 22 19 19 i, % N ,,,Q./
&/ 1 6 & 6 & 6 b ) L e
v 0 0 0 0 0 0 %5' , Y
TOTAL 32 32 29 29 25 25 2l A = VU5 o
———————————————————————————————————————— SETCE N
N+D 2 3 g @ 17 17 ‘ ;% : B The Yo -ffa{@
10/T 1 1 1 2z & b : 7% adl o o TR 2
v o 0 o o0 0o 0 _ Z 123 ek Ry e i )
TOTAL 4 4 10 10 22 23 , 3 ?L\ I ¢ VL& BICALS
______________________________ - ! DA ] B N R v b/
- - el .1 ‘? .! \
N+D 150 150 194 194 287 287 ; 2 Yo ;if/; A O W NP o
ADT 1 42 42 57 57 86 86 = N
DV 0 0 0 0 0 0 3
TOTAL 192 192 251 2514 373 373
N+D 212 212 250 250 315 315
M/C I 37 a7 42 42 47 A7
DV 0 0 o 0 0 ¢
TOTAL 249 249 292 292 342 342
N+L 362 362 444 444 &02 402 X% CULTIVATED LAND FOR PADDY
TOTAL I 7?79 79 99 133 133 o2 CULTIVATED LAND FOR UPLARD (FF
vV 0 0 o 0 0 0

CULTIVABLE LAND FOR PADOY
CULTIVABLE LAND FOR UPLAND {0

TOTAL 441 441 943 543 733 73S

ot T ) UNCULTIVABLE LAND
N @ NORMAL TRAFFIC D i DIVERTED TRAFFIC PROPOSED ROUTE
DV : DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC

; "
t“"' INFLUENCE AREA OF PROPOSED RIM
AT T4 S
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rigure 7.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON THANI

NAME OF CROP JAN | FEB|MAR|APR| MAY|JUN.{yuL|AUG|SEP [ocT [NnovDEC.
RICE, 15! CROP ¢ — & X
MAIZE —
TOBACCO (VIRGINIA & LOCAL! € &0
SOYBEAN MOSTLY =0 !
VERY LITTLE -6 X
VERY LITTLE oo s
KENAF cf & %
CASSAvVA & @ —¥

o

GROUND NUT {MORE IN DRY SEASON (] %
LESS IN RAIN ¢

¢

x

COTTON | o &

SUGAR CANE

FaoY
A=

Note . FIRST CROP SECOND CROP

fou Fam 3 —_— P ot

7 N ot LAl Fal v’ ———a
s0wing Qrowing sepson horvesting

Segson seqson

7 - 11



TABLE 7.3.1

CULTIVATED & CULTIVABLE LAND

T L L 1 ot e e . e T e e (P R Y D T . e YT A e i Y TR o T

(197%)
L UNIT = 1000 RAI (KM*2) )
AMPHOE AMPHOE CLULTIVATED LANL UNUSELD CULTIVABLE LAND
CODE NAME PALDY UPLAND TOTAL FADDY UPLAND TQTAL
14.375 ( 23.Q) 0,922 ( 1.5) 15.313 ( 24.5) 4,375 ( 7.0) G2.500 ( 52.0) 36.873 ( S%9.0)
0214 KUMPHAWAPI 14,373 ( 25.0) 0.932 ( 1.5y 15.313 ( 24.5) 4,375 ( 7.0) 32.500 ( S2.0) 36.37% ( S9.0)
TABLE 7.3.2 CROP PRODUCTION
ITEM PADDY MATZE BEANS GRUND CA3SSAVA SUGAR KENAF COTTON UPLAND TOTAL
NUTS CANE TOTAL
FLANTED AREA (1000 RAI)
1931 13,92 - - - 0.1& 0.74 - - 0,26 14,83
1987 13.92 - - - 0.1% 0.7z - - Q.26 14,33
1922 WITHOUT PROQJECT 13.92 - - - 0.20 Q.73 - - 0.%64 14.32
WITH PROJECT 12.72 - - - 0.19 ¢G.74 - - 0,94 14.3%
2001 WITHOUT PROJECT 13.92 - - - .21 0.72 - - Q.26 14.3%
WITH FPROJECT 13.92 - - - 0.20 0.73 - - 0. 24 14.58
CROP YIELD (KG/RAI)
1921 23%8.0 - - - 1746.0 6684.0 - -
1987 238.0 - - - 1957.7 &724,2 - -
1992 WITHOUT PROJECT 238.0 - - - 1969.5 £764. 6 - -
WITH PROJECT Z242.3 - - - 1981.3 6205.3 - -
2001 WITHOUT PROJECT 238.0 - - - 1983.3 &819.0 - -
WITH PROJECT 248.2 - - - 2013.2 6914.9 -~ -
CROP PRODUCTION (TON)
1981 2.312 - - - 350 4,951 - - 5, 208 . 620
1937 3,313 - - - 370 4,933 - - 5,311 &.4623
1993 WITHOUT PROJECT 3,313 - - - 391 4,715 - - S.311 &, 624
WITH PROJECT 3:.373 - - - 372 J.:033 - - 2.415 3,723
2001 WITHOUT PROJECT 3:313 - - - 420 4,382 - - . 308 8. 620
WITH PROJECT 3,454 - - - 409 3,042 - - J.455 2,910
NOTE = SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL

7 - 12



TABLE 7.3.3  FARMGATE PRICE AND PRODUCTION COST
ITEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF  GOTTON
NUTS CANE
FARMGATE PRICE (BAHT /TON) _ _
WITHOUT PROJECT (1981 - 2001) 3,287 - - - 592 &71 - -
WITH PROJECT (1987 - 2001) 3,934 - - - 612 671
CROP PRODUCTION COST (BAHT/RAIL) _ _ _
WITHOUT PROJECT (1981 — 2001) 612 - - - 74? 2,206 - -
WITH PROJELCT (1987 - 2001) 632 - - - 779 2,506
TABLE 7.%.4 NET PRODUCTION VALUE
{1000 BAHT)
WITHOUT PROJECT WITH PROJECT
427 B ———— -
PADDY UPLAND TOTAL FADDY UPLAND TOTAL
1927 4,252 1,555 5,213 4,401 1,559 5, 940
1993 4,358 1,544 5,922 4,540 1,612 by 252
2001 4,253 1,577 5, P35 4,944 1,653 L2617

7 - 13



Figure 7.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUC TURE

. T

30,190
RIGHT F war

v 8 po
ROAR BED

PRONILE
] 1

—__L“—:_\

1]
%
AN e b -
- !.O_O_l ‘_. FXISTING GROUND LINE
"

1 oo

DiTCH

— PAVEMENT POSSIBLE SOURCE
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-7 C. UDON THANI B. KHOK LAT ( J.R.23i3) - ) - B, THA YOM ( J.R. 2316 )
ROUTE NO. ARD L = 24.0 Km.
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Table 7.5.1 CONSTRUCTION QUANTITIES AND COSTS IM~7 {24.0 km)
Unit Financial .
DB s
Items of Unit Rate {DBST) {Soil Aggregate Surface)
Q'ty B oL Financial Economic ‘e Financial Economi
> " cost (1038) cost (103p) Q%Y Cost (1038)  cost (105}3)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 58 870 791 58 870 791
Excavation - Soil m> 20 o 0 0 0 0 0
Excavation - Hard Rock m> 160 G 0 0 Q 0 0
3
Embankment m 45 70,700 3,181 2,895 70,700 3,181 2,895
. 3
Selected Material m 80 50,900 4,072 3,624 50,900 4,072 3,624
Soil Aggregate Surface or Subbase m> 105 35,600 3,738 3,326 35,600 3,728 3,326
3
Crushed Stone Base m 370 23,400 8,658 7,965 1,000 370 340
Soil Aggregate Shoulder m3 105 10,100 1,060 343 400 42 37
. 2
Prime Coat and DaST m 55 132,000 7,260 6,534 5,500 303 273
Pipe Culvert m 2,100 500 1,030 966 500 1,050 966
Box Culvert m 16,000 0 0 0 0 0 0
Long Span Bridge m 80,000 0 0 0 0 0 o
Short Span Bridge m 40,000 78 3,120 2,776 78 3,120 2,776
Sub Total (a) - a3,0l0 29,823 16,747 15,031
Miscellaneous Works (a) x 7% 2,311 2,088 1,172 1,052
Total (b} 35,321 31,911 17,919 16,083
PHYSICAL CONTENGENCY (b) x 15% 5,298 4,787 2,688 2,412
ENGINEERING AND
ADMINISTRATION (b} x 10% 3,532 3,191 1,792 1,608
_____ Sub Total 8,830 7,978 4,480 4,020
LAND ACQUISITION
Highly Developed Land ha 50,000 36 1,800 1,800 36 1,800 1,800
Less Developed Land ____ha 15,000 o ———e__%__ o .9 .0 o__
Sub Total 1,800 1,800 1,800 1,800
GRAND TOTAL 45,951 41,689 24,199 21,903
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Table 7.6.1 COST AND BENEFITS Table 7.6.2 COST AND BENEFITS

(F4 STANDARD) (F5 STANDARD}
(1000 BAHT) (1000 BAHT)
cosT RENEFITS DISCOUNTEDR(12%) COST BENEFITS DISCOUNTEDR(129)
YEAR CONST. AGKRTI. vac RMC YEAR CONST. AGRI. voc RMC
COST BENEFIT SAVING 3SAVING  TOTAL COST BENEFIT COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1984 v} 0 0 0 0 8] 0 1924 0 0 0 0 0 0 0
1985 14,475 Q 0 0 0 20,917 O 1985  ®,761 0 0 0 0 10,990 o
1984 25,014 0 0 0 O 28,016 0 1986 13,142 O 0 0 0 14,719 0
1987 0 47 2,989 -229 2,807 0 2,504 1987 0 47 1,434 -1 42 1,368 O 1,2
1788 0 94 3,353 —225 3,227 0 2,57z 19853 0 24 1,790 -163 1,722 0 1,377
1929 0 141 2,727 -222 3,647 0 2.5%4 1989 0 141 2,097 —142 2,075 0 1,477
1990 0 189 4,096 -218 4,067 0 2,535 1920 0 129 2,403 -164 2,428 0 1,543
1991, 0 226 4,846 -214 4,437 ¢ 2,544 1991 0 234 2,710 —164 2,732 0 1,573
1992 0 2383 4,335 -211 4,907 0 2,484 1992 0 zZ8z 3,017 -164 3. 135 0 1,981
1993 0 230 5,204 -207 5,327 0 2,410 1993 0 3320 3,323 -145 2, 432 0 1,973
1994 11,416 374 5,804 -202 5,973 5,254 2,414 19724 434 274 2,832 -165 4,041 219 1,637
1975 0 419 £54807 -194 &q, 629 o] 2,390 1993 0 4179 4,341 ~166 4,393 0 1,65
1996 0 462 7,008 -19% 7,280 0 2,344 19%6 0 443 4,350 -167 5,146 0 1,457
1997 O S07 7,609 -18% 7,93t 0 2,230 1997 0 S07 5,352 -167 5, 4953 0O 1,838
1998 O =51 2,210 -120 2,582 O 2,203 1993 O o511 5,867 —-1462 64251 0 11504
1999 0 594 8,312 -174 9,233 0O 2,116 1999 O S96 L2756 -148 &4 203 0 1,55
2000 0 640 P, 413 -163 %.334 0 2,022 2000 s &40 b, 885 —-1469 7356 0 1,508
2001 —-20,14% 624 10,014 -143 10,535 -3,6821 1,925 2001 ~11,042 24 7.394 ~170 7,708 -2,018 1,445
TOTAL 233, 15A 5,552 91,952 -2,985 294,521 50,306 35,396 TOTAL 11,339 5,532 41,7283 ~2,485 4L£4,723 23,709 22,059
DISCOUNTED ECONOMIC COSTS ¢ 50, S04 DISCOUNTED ECONOMIC COSTS @ 2%, 90%
DISCOUNTEDR ECONOMIC BENEFITS : 25,394 DISCOUNTED ECONOMIC BENEFITS : 23, 056
AGRICULTURAL DEVELOPMENT BENEFIT 1,894 AGRICULTURAL DEVELOPMENT BENEFIT 1,594
VOC SAVING 34,921 VOC SAVING 22,282
RMC SAVING -1,41% RMC SAVING -1,121
NET PRESENT VALUE : -15,110 NET PRE3ENT VALUE : -853
BENEFIT COST RATIO : 0.70 BENEFIT COST RATIO : 0.9k
INTERNAL RATE OF RETURN : 2.1 % INTERNAL RATE OF RETURN : 11.&4 %
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population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

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

Access to Artery Highway
Average distance to highway (km)1l/
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

ey

-

.

33

9.9
11.7

40

12,0
0.114
335

100

0.077

0.066
550

12,0
0.114
265

11.0
0.104
416

Table 7.7.1 SOCIAL INDICATORS
{Proposed Route IM-7)

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
ElL 4/
E2 5/
E 8/
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/W) ~ (a/w)2/

Score

Total Score

-

(1

"

1

L1

2.9
12.0
0.667
sl

21
530

39.6
39.6
1.73
110

17.1
i16.4

1,462
1,402

0.08
161

3,432

7 - 19

Note:

L/

( ) shows the length or distance in
without project case. Unless otherwise,
lengthes are same both in with project c: se
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 production in
the areas of influence

"a" indicates an average per capita value of

crop production in the Northeastern Region,

which is egtimated assuming that:

- GRP per capita of the Northeast is
estimated at 11,897 Baht in 1983,

- Agricultural sector shares 40% of GRP, and

- Crop production shares B0% of agricultural
production.



PROPOSED ROUTE NO. iM- 8
Changwat : Udon Thani

B. Huai Koeng (J.R2) - A. Kumphawapi (J.R.2023)
Length : 16.7 KM.




LOCATION OF PROPOSED ROUTE

SUMMARY

PROPOSED ROUTE IM- 8

Item Description
Changwat Udon Thana
Origin B. Huai Kaeng (J.R.2)
Destination A. Kumphawapi (J.R.2023)
Length
Total 16.7 km
Improvement Section 16.7 km
DOH Road R.2025 16.7 km
ARD Road 0 km
Others 0 km
New Alignment Section 0  km
Surface Type and Condit:ion So1l Agaregate, Good
Terrain Flat

Influence Area
)

Area 74 km*
Populaticn (1982) 17,900
05 National Highway
Principal Crops Paddy # / ———  Provincial Rood
Praffic (ADTY e TNy — Propossd Route i
Existing 268
=
1993 305 A [ ; 379 THUNG Fon
P 2263 UDON THANI
2001 1,170 - -
2314 22 s
Proposed Standard F4 {DBST) 'ﬁig
m SONG DAD
Construction Cost o [ %, g
3
Financial 27,361 . 103 g " %% “
Economic 24,778 . 103 g - 2416 KUMPHAWASS
> % ot
IRR 18.1 4 ‘ %
-8 %
B/C 1.53 N 2093
Recommendation For further consideration . o 355
NON SANG {6 & &
7 ax &
- e () X ® G
0q
UHOLRAT 2039 P
TANA 2105 AM 0
PHONG W ]
m
5 %5 8§ s
3
12 KHON & -
KA %
EN Y o KALASIN (




] GERRORRE

B dldon Tham ROMBIEE T 5, il 2 S8 Dluai Koenght 2 HEE & L, n—
b2t B142 & D Pho Sawang#t, Nong Noeng Hf &8 THLMI2023 5 8 DKumphawapi BB Gk 5,
rOARERIE.TeTH S, (Figured 5. 2 &H)

AdoBiE, REACFHATH 2, FREAKHE, W{(20ORREELZORAD
BITANATH B, A, ERLYy s~ 5H, WEN] 2 HH B, LGHEEL
ThEENLTTH D,

Ao, RENKHROEANBRICETZ 2 O0RBHBEN 2 SR EHABE
erSAENTESTANENNNBORRTARE LTHES Lk,

1.2 RHoRE
SEBBCHMALLBUORTEIR, Table 8 1L 1 ZRMHL, LOHMIATable 8. L. 20

AvRy ) -—RHEORERITR LI,

2. %@
21 THFE
SEHNSBBCHLERIREOERTIRBLACRELA 20T, AT
RRTHCEARI ZHEATI L& LT,

22 BAEFEZEE
BHT /7 UENOBEEZERIE, DOHXBRBAKRF I CRR K THE

T EAaTAAY Y F L v IO —FERELTEROISIIHER L.

Proposed Road Link

Legend O Road Node
] Road Link Code

E@HEE Proposed Road Link
Other Road

Traffic Volume in Base Year

Source Link Vehicle Type
(base year)  No. p/C P/P L/B M/B H/B P/T 4/T 6/T 10/T ADT
/1
DOH (1981) i— 72 12 5 6 1 12 36 63 28 295
Manual Counts 1 - 77 83 13 - 9 6 25 24 237
(1982)
Estimated 1 36 75 44 10 1 11 21 44 26 268

Note: 1L Route 2025 Station 0100 Station km 2+500



2.3 XaWE
G RLEOKREXMABYE (MY »7/8) BLCNWEEHBE (P> /78) i1,
FATRAHN I BAEDORDEITHEA Y2 Vo -l L o THONIEHRERALDDL L

REDHEVBEZIIZ IS L-THELAL, HERRBEUTDEEDTH S,

e e e e e e P S S P i . e e ey

PROPOSED TRIPS FROPOSED TONAGE PER DAY
ROAD PER ROAD —mmmeeemem e
LINK DAY LINK NON-AGRI. ASBRI.  TOTAL

1 1276 t 161 130 341

e . e e S s i oy ol e . o ———— T o ] ik S

24 AW ROFRMUSR

19811987, 19871993, 1993 -2001D &M 51 B KBS LR HOXMHE

ity oL

"

DX RR, A4y E-1+D133301) TENLZTHURICE - TRD, P

HMONMBLEICHoNFNRGERRUTOED TH 5,

GROWTH RATE OF PASSENGER MOVEMENT

ITEM 1981 1987 1993

1937 1993 2001

FPER CAPITA INCCGME 4.2 4.5 4.7
TRANZ. PRICE INCREASE 4.5 4.5 4.5
POPULATION 2.6 2.1 1.8
PASSENGER MOVEMENT Lob 6.5 5.4

DROWTH RATE OF FREIGHT MOVEMENT

- — o o e e e

vt e e s ] = e ——

———

NON-AGRI. 2.5 8.3 8.3
AGRICULTURE Q.0 0.0 0.0
FREIGHT 4.0 3.2 2.7

2.5 VBRFIUCMREZRAN

24— DT 3 303) TEALHFRLBILERELFMAR DO M52
MY HIERERD I,

RATE OF INDUCED AND DEVELOFPED TRAFFIC

%)
YEAR
ITEM —— -—
1937 1993 2001
INDUCED 15.0 15.0 15.0
DEVELOPED 0.0 0.0 0.0

2.6 TIAZai
1) #ERHRR
MR EORE - T MICHATITNRTANESE, LTOWHMBRIECE- 4
HRSI Al RNz B L7,



TRAFFIC COMPOSITION

(UNIT & %)
LINK PASSENGER FREIGHT
YEAR = e e e e - —_——
ND. F/C P/P L/B M/B H/B P/T 4/T &/T 10/T

e P S T e il ey e A ek S S i e — — o —

e e - [ —

6 10.8 20.6 43.1 25.5
1 12.4 19.4 41,0 27.2
-0 14.4 17.9 38.4 29.3
4 17.0 16.0 35.0 32.0

—— — -

29 FEADT

HERBLOY o MEEHTRRBMBLATICRT LS00 THD, Ez0M

By yIRRES 4 SHOETIETable 8.2 1 ISR T,

AVERAGE FUTLURE TRAFFIC ON FROPOSED ROUTE

—— —— —

TYFE OF VEHICLE

YEAR T - ~ ART M/sC  TOTAL
p/C L/B M/B H/B P/PYT 4/7 &/T 10/7

1987 S0 56 20 S 132 27 57 a8 233 337 744

1993 52 60 27 13 185 30 &5 47 S02 403 03

2001 24 &0 74 22 289 35 77 70 720 44

—— s . s — - ——— - — ———

3 BEMR

31 BR
EBEAORRBOKS %I, KBTH5, MIETH, BREUA—FHC, SAKD
$¥ gt 5T, BREEMKOTOE, - OBAOE < 15 5Kunphawapi B0 s 1
K0 BN0R0F OBEECREENOS 3 AMMEBBIHNS B,
BAOLBIARC LIS GHORRAR, Table 8 3.1 &Figures. 8 1 KRL, %7,
Udon Thani B DR N EMBEIL, Figure8. 3.20:BHTH 5,

3.2 WRTN

YOBENOTROMEMIEIRE %, With Project & Without Project DR B I DT F
BLre PRILAEMTD, BELYOROGREEERITable 8320250 Th 3, 0
ZREDORREABREREEENRL Y. SROUNRUABERORREEZ LT
Table 8.3.3. 0L 2 ICRBt -7,
EROTEABEVIT L THUINLEERIERBRICED, EEBEHEHEL, =
NHOoREEERRCIGAN OB T 251 &, AREGHY (LP.V) %Table
8340k M L,

ZON.P.Y OWith Project® & &, Without Project OB & OXEN, COHRBOMRE

BETH5,

4. ETRONE

FME, B, BTECENLPRRLBRF -G EIENETLIENR) v 7
OEFTR (LT "VOC ™ &3) £Mith Project&Without Project O ~ 2>
Tif L,

BYYIREGTAVOCOIRA M ETEHFAIMBREIBTIERT B TH S,



Road Condition

Without Project With Project

SLank 1) Nos, of  Nos.of 1) Nos, of
No. Terrain Length Road Wooden Narrow Length Road Wooden
(km) Class Bridge C.Bradge (km) Class Narrow Bridge
1 Flat 16.7 3 0 a 16.7 1 {F4) 0
1y 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 Road
VOCH MIZ, With Project®d2 Y » 2OV OC EHithout Project DEOVOC D%
T, RPBIKEFIVOCODRRRIIRTEED TS 3,
Vehicle Operating Cost Saving
(Unit: 1,000 Baht)
Road Class 1987 1993 2001
1 {F4) 4,429 6,139 9,467
5 xwvv=F7Tyws
5.1  Fliddkst
Fla&atid, RICRTRUHBEERERICT » 2,
Design Standard : F4 (feasible)

Geometric Design

ARSHTO (Rural Highways)

Typical Cross Section : as shown in Figure 8.5.1

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%
S0il Aggregate Subbase 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= r DWW, Pigure8, 5. 2 1257 7T,

-

"

"

0.7m {(above flood level)

2.5cm
15.0cm
15.0cm

20.0cm

¢ 100cm

200 m

500 m

2.4m x 2.4m

as required

RC - Slab
PC - Girder

as shown in Bridge List in Figure
8.5.2.
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Frastic kA THRMERBNA, SLHIEBEEHN LTTable 85 1 KA.

GEBRVOREREZMYBENNE ICERRACATTHRIHTIE, TRIIRTESY

b,

F4 Standard (DBST) L= 16.7 km
Financial cost 27,361 . 103 ®
Econcmic Cost 24,778 . 103 g

6 &Eerer il
FRVWEFNHEERRUFEL R ETable 86 1 IKRTMOTH S,

o~ R FABRBT 74 -9 0THS,

T #HEA v s b
HEA vy PERTF - RUFERH R ETable 8. L IKRTHAD TH 5,



Table 8.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin B. Huai Koeng (J.R. 2)
Destination A. Kumphawapi (J.R. 2023)
Length
Total 16.7 km
Improvement Section 16.7 Knm
.DOR Road R. 2025 16.7 im
ARD Road 0 m
Others 0 Jm
New Alignment Section 0 ¥
Terrain Flat
Alignment (Hori./Vext.) Falir / Fair
Formation Width 5.0 m - 10.0m, 6.9 m (Weighted average)
Embankment Section
Length 16.7 km
Height 0.3 m - 2.3m
Cut Section
Length 0 Jm
Depth m - m
Surface Type and Condition
SBST or DBST Good 1.8 km
Socil Aggregate Good 14.9 km
Earth 0 km
Pipe Culvert S each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each 0 m
Narrow Concrete Bridge 0 each 0 m (4m)
Wooden Bridge 1 each 4.5 m

Overflow Section 1 place 0.7 km




Table 8.1.2 ROAD INVENTORY
PROPOSED ROUTE NO. IM-8 ROUTE NO. 2025 B. HUAI KOENG (J.R. 2) ~ A. KUMPHAWAPI (J.R. 2023} = 6.7
UDON THANZI
Y T T =7 T T T T T T T 1 T T 1 T T t ! T T T } 1 I T 1 ' ! L
< 0 ®
STATION  (Km) S ™ N © © g 9 3 < = a a ~ & N Q
g—h— gt —————gt t——efp———— : it ——t—t : : —t—t ]
=
]
VILLAGE 4 g &= e
28 & o =
- Name — T} j=]=) U o
2 ERE 95g 233
- Household (H) 2 2 o I 20
- population (P) M @mo M @ moy
} S { } 4 ] t } ~+- —— f } } } t f } ; ; } { t t t } t —
TERRATN Flat
_ + o — —; +— e e e e S B S A R I
rmatio
Formation 6.50 |7.00 10.00 4.50 5.00 10.00
Wwidth {m) ] . 1 . 1 L 1 ! ] { 1 : ; ! \ ! ] ; : A
CROSS Embankment L | 1 ' T ! I ' ¥ 1 T I L I ' — i T ¥ i i
Height (m) 0.50 0.30 0.30 2.30[0.30 0.20 0.40 D.50
SECTION I i 1 ] 1 ( " 1 { 1 q ¢ 1 [ 1 ! L ] ] 1 ! 1 \
Cuttinq T L3l T T 1 { U ¥ T 1 1 1 T T 1 T T | i T T | BN —
Depth (m)
i L 1 1 1 1 1 ! 1 1 [ ! 1 1 | 1 1 1 H | 3 1 L 1 | 1 ] i 1 1
1 T T v | T ] 1 T | T 3 T i } ] \ { i L4 ] 1 ] | ] } 1 1 i ]
Type/Length DT lLaterite
PAVEMENT — -ttt —tt—t+—tt—t—t—t—t -ttt
Condition Good
1 [ ! | 1 l ! | 1 1 I | 1 i i ] L - L [ ! ] | 1 | —L i ! ] 1
Overflow T T By L T T T éo ;[l ] T T 1 T ¥ T i [} 1 { ' [ T T 1 i 1 ] J
FLOODING . .
Height{m =
Length(Km)/ - ) ] [ ' 1 L 1 ! }‘_D' 1 T ! i L ! 1 1 ] t T 1 L 1 ) i I I !
1 i T T T T 1 T I T T i t 1 T 1 T T | T [ T T T T T T
Left Padd Kanaf Sugar Cane |Bush| Paddy
Y i g
LAND A —————— F—t——— — Attt
USE Right Paddy I Sugax Cane Bush| Paddy
PIPE — } # } ] I i i b i | | f—t— ] | ' } ] —
CULVERT Total Number 5 Pipes
! ! | L I 1 1 | I 1 ] 1 1 1 ! I ] l i) I ! 1 i ! 1 l 1 L. ! !
1 Tk ] 1N | i ) 1 [ 1 i ¥ 1) 1] [) 3 1 ] | 1 g I} 1 ¥ 1 { ] 1 ]
Station (Km) ©
)
L e A s 2 e e o e AR B B S B T e A
BOX
CULVERT
&
BRIDGE _
Dimension S
-
o
H O
@ 0
% m
—
RIGHT OF WAY (m)
—_ 4 44—
Horizontal Fair
ALIGNMENT e e S | | } — | | | i —— | i T ! E | —t—
Vertical Fair
.L—‘riiiili%ﬁ'%:El!%!%—%‘r'r¥'}%%f+%}+"
ROUTE NO., AGENCIES | DOH 2025
- —t—t
g8 - 8



rsble 8.2.1 TRAFPIC VOLUME ON ROUTE IM - § S R = e S e ¥ “Fh“xn—ﬁﬁasj{:‘{:i;>iis R D B 5 2 P
——————— 1;'==7 - “"'“1';;;-““ e \__‘("‘*3"1’3:\\-,:-%. ag Eﬂ" f’." “',M i e | A IR (i S0 GO V) A8 NV ] ioal ok RS
o I 2 b iy
| YEAR L o . zeet R Pigure  8.3.1 ND U ND_CAPABILITY OF INFLUENCE AREA
LINK 1 AVR. 1 AVR. 1 AVR. wka'} PROPOSED ROUTE NO. IM -8
T NeD 44 4s 55 55 73 73 ' N - Jih
pc I 7 7 3 8 11 11
DV o 0 0« o o0
TOTAL S0 50 62 63 84 84
T NeD 3% 49 s2 52 52 s2
L/E I 7 7 & 3 8 g
v o 0 0 o o 0
TOTAL s6 56 50 &0 60 60
© D 18 13 32 32 64 64 L (SR
wB 1 3 2 S 5 10 10 oo i S b
9y 0 0 0 0 0 0 "-h‘g:‘,g--_’:f_:,". £ o
TOTAL 20 20 37 87 74 74 A.KUMPHAWAP I :
————————— - TTmeeT - e T o~ ey Fapren i S l!.‘
N+D 5 5 12 12 28 23 e -
H/B I 1 1 2 2 4 4 -
DV o o0 0o o o 0
TOTAL 5 5 13 13 32 32
N+D 115 115 160 160 251 251
PRAT 1 17 17 24 24 38 38
DV 0 0 0 0o 0
TGTAL 132 132 185 185  28% 269
N+D 23 23 26 26 31 31
4T 1 4 4 4 4 S 5
DV 0o o o 0 o 0
TOTAL 27 27 30 30 3 35
N+D 49 49 St S6 &7 67
6T 1 7 7 s 8 10 10
v o o °c 0 o 0
TOTAL 57 57 65 65 77 77
N+D 33 23 43 43 61 61
T 1 5 5 6 6 9 9
v 0o o0 0 o o o
TOTAL 32 38 49 4y 70 70
N+D 335 335 437 437 626 626
ADT 1 50 50 66 b6 94 94
DV 0 o0 o o 0o 0
TOTAL 385 385 502 502 720 720
N+D 335 335 380 380 434 434
we i 24 24 23 23 16 16
DV o o o 0 o 0

TOTAL 359 359 403 403 449 449

TOTAL NH; 6;2 6;2 8;; 8;; 1??8 1??8 g CULTIVATED LAND FOR PADDY
DV o) ) 0 0 o} o @:j:’_"; NS j.; [ Ti] CULTIVATED LAND FOR UPLAND CROP
TOTAL 744 744 P05 905 1170 1170 = E A _}3}‘::‘3&:‘——- ' CULTIVABLE LAND FOR PADDY
__________ T - I £ I LW 172 b "1/ T 5] CULTIVABLE LAND FOR UPLAND CROP
NOTE 4 M PN YN L W A | ] UNCULTIVABLE LAND
Nt NORMAL TRAFFIC D : DIVERTED TRAFFIC P\(thWigi?”' i jf;nﬁmg‘ Do mREm PROPOSED ROUTE
DV : DEVELOPED TRAFFIC I : INDUCED TRAFFIC L .::Tfu\,.." ""3. RRE . —“~ INFLUENCE AREA OF PROPOSED ROUTE




rigure  8.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON THANI

l

NAME OF CROP JAN !FEB MAR|APRIMAY [JUN lJUL fAUGI SEP {OCT INOVIDEC
I
I
RICE, 13! CRoOP ¢ J\a & X
|
MAIZE ! Ho—95 :
TOBACCO (VIRGINIA 8 LOCAL) G =SS
|
Ir ™
SOYBEAN MOSTLY =0 4
VERY LITTLE : oo X
VERY UITTLE ‘ —B— _y

3
x

CASSAvVA ! &

Feul
&

MUNG BEAN t

GROUND NUT {MORE IN DRY SEASON (=8— %
LESS [N RAIN -

o

COTTON i o

<h
&+
=
P

SUGAR CANE ' G &

Note FIRST CROP SECOND CROP
fn o . LV = Fat 3
N s L a A= =
sowing Qrowing season harvesting
380500 Season
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TABLE 8.3.1 CULTIVATED % CULTIVABLE LAND
(1979)
[ UNIT = 1000 RAI (KM™~2) 1]
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
ODE NAME FPADDY UPLAND TOTAL FADDY UPLAND TOTAL
FIB.T730 L2, .37 ( 11.,0)  45.625 ( 72.0) - - -
0216 KUMPHAWAPRI F3.730 ( 62.0) 6.875 (11,0} 45,625 ( 73.0) - - -
TABLE 8.32.2 CROP PRODUCTION
ITEM FADDY MAIZE BEANS GRUND CASSAVA SLIGAR KENAF COTTON UPLAND TATAL
NUTS CANE TOTAL
PLANTED' AREA (1000 RAI)
1981 27.27 - - 0.09 1.29 S.21 0.14 - &.82 44,24
1737 27.37 - - 0.0z 1.36 Te 26 0.132 - 6,33 44,24
1992 WITHOUT PROJECT 27.37 - - 0.08 1.42 S.21 0.12 - &, 88 44,24
WITH PROJECT 37.37 - - 0.07 1.43 S.22 0.11 - b 28 44 .24
2001 WITHOUT PROJECT 27.37 - - 0.07 1.52 o.13 0.11 - &.28 44.24
WITH PROJECT 37.37 - - 0.06 1.52 S5.14 0.10 - b, 32 44,24
CROP YIELD (KG/RAL)
1981 238.0 - - 128.0 194£.0 &4634.0 1567.0 -
1927 238.0 - - 123.0 1957.7 &724.2 1467.0 -
1993 WITHQUT PROJECT 228.0 - - 123.0 1969.35 &E74648. 4 167.0 -
WITH FROJECT 242.3 - - 129.5 1921.3 AH30%,3 1647.0 -
2001 WITHOUT PROJECT 238.0 - - 128.0 1985.3 6&319.0 1647.0 -
WITH PROJECT 288.2 - - 1Z21. & 20132.2 &%14.9 147.0 -
CROP PRODUCTION (TON)
1931 8,894 - - 11 2, 50% 35,483 23 - 39,034 46,930
1987 8,8%4 - - 10 2603 35,2464 21 - 3, 058 4H,932
19923 WITHOUT PROJECT &.8%4 - - 10 2,303 35,220 20 - 38,062 Q6,256
WITH PROJECT 7,035 - - 4 2,324 33,307 1% - 33,370 47,425
2001 WITHOUT PROJECT =.894 - - o 3,012 34,520 i3 - 8. 037 {ba PRE
WITH PROJECT 9,275 - - 7 2. 060 23,554 17 - 28647 47,923
NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL
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TABLE &.32.3 FARMGATE FRICE AND PRODUCTION COST

e e et B i e e e e e et it S e e e SR Y S W " s s ——

SUGAR KENAF COTTON

ITEM PADDY  MAIZE  BEANS  GRUND CASSAVA
NUTS CANE
FARMGATE PRICE {BAHT/TON) ) _
WITHOUT PROJECT (1981 - 2001) 3,887 ~ - 9,641 597 671 4,511 -
WITH  PROJECT (1937 ~ 2001) 3,984 - - 9,641 612 671 4,624
CROP PRODUCTION COST (BAHMT/RAI) _
WITHOUT PROJECT (1781 - 2001) 612 - -~ 1,010 759 2,506 31
WITH  PROJECT (1987 - 2001) 632 - - 1,010 779 2,506 631 T
TABLE 8.3.4 NET PRODUCTION VALUE
(1000 BAHT)
WITHOUT PROJECT WITH  PROJECT
YEAR = ——=—mme—mem - - — — .
PADDY  UPLAND TOTAL PADDY  UPLAND TOTAL
1987 11,700 11,145 22,845 11,814 11,158 22,974
1993 11,700 11,218 22,918 12,453 11,409 23,847
2001 11,706 11,303 23,002 13,333 11,700 25,033
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Table 10.1.1 SUMMARY OF ROAD INVENTORY

Ttem Description
Origin A. Phen (J.R. 2022)
Destination J.R. 212
Length
Total 48.1 Im
Improvement Section 48.1 km
.DOH Reoad 0 km
ARD Road 48.1 Jm
Others 0 knm
New Alignment Section 0 xm
Terrain Flat and Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 5.0m ~ 8.0m, 6.5 m (Weighted average)
Embankment Section
Length 48.1 km
Height 0.2m - 1.5m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Cood 1.0 km
Soil Aggregate Good - Poor 47.1 km
Earth 0 km
Pipe Culvert 2 each
Box Culvert 0 each onm
Bridge
Permanent Bridge 1 each 40.0 m
Narrow Concrete Bridge 0 each 0 m {4m)
Wooden Bridge 3 each 75.5 W
Overflow Section 0 place 0 km
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Table 10.1.2

ROAD INVENTORY (1)

LY L = 48.1
PROPOSED ROUTE NO. IM-10 ROUTE NO. ARD A. PHEN (J.R. 2022) v J.R. 212 ek
UDON THANI / HNONG XHAI
1 T T T T T 7 T ' T T ¥ T T 1 T T i T 1 1 1 1 I i i T I T
[ta]
STATION  (Km) c ™ - © @ = ~ = = S & S o & o
0]
—t gttt
2 . = =]
VILLAGE 2! 2 5] @ ] o
v o 008 H' mg A ) 4 LN >a)
- Name Qo Z0o0 000 &
%ﬂﬁ Er&.—ﬂq ﬁmg 8mm amm gm
- Household (H) o = 0 L RL
- population (P) o @ o m o Amn mme @ ma
— : ——t ; : ] i ——p — : : ; : i } ] { } : ; 1
TERRAIN Rﬂlling Flat
L 1 [l 1 L 1 ] 1 i t 1 i ! 1 1 [ 1 1 1 1
tion 1 T ) T 1 T T 1 T T 1 T \ T | 1 1 1 !
Forma
. 5.5017.00 8.00 6.00 B8.00 6.50 6.00 7.00
wigeh : it — i | | % : O : L
CROSS Embankment 0.80 0.20 0.40
Height  (m) 0.20{0.79 1.00 0.40 0.20 1.00 0.20 0.5 1.50 0.30 0.50 .2 . .
SECTION g ! ! 1 ] 1 y ; | ] ] ] N 1 t |
Cutting ! i ¥ i T T T T 1 i T | i 1 T i
Depth {m)
1 ! i 1 ' 1 1 | I | ! | ] ! I 1 ! | | | | 1 1 | 1 ] ] | i
1 LY L1 1 1 || 1 ¥ ] L] 1 1] Yy 1 1 I | 1 | [} 1 1 | 1 i | 1 .
Type/Length D.T, Laterite
PAVEMENT { L I t 1 i 1 | t I ! L ] ] 1 1 ! ! ! ] l | ! 1 I ! ]
T T T T T ] T T T 1 T T 1 1 ) T ] T ] ] ] T ] L] '
Condition Good Poor
| 1 ! 1 1 ! ! L 1 ! [ l ! l l | ! | | 1 ! 1 1 | l 1 1 3
Overflow T ¥ 1 § ¥ + 1 i 14 13 L] 3 1 1 ¥ 1 1 1 1 1 [} 1 ) ) ¥ 1 T
FLOODING i o1 i1k /Hed ght{m)
1 | 1 1 | i 1 1 ] ] H [} L H l 1 1 1 1 1 [ 1 ] 1 b
i T 1 1 I i T 1 T ¥ T T 3 T T T T T T T d T ¥ T LA
Left Bush Paddy Bush Swamp
LAND —————— et —— s —
USE Right Paddy Bush Swamp
1 1 | ! ] 1 1 1 I { [ L 1 I ! 1 | 1 l 1 1 1 | 1 L
PIPE ¥ N ¥ [ I ¥ ) 1 Ll [ i ] T 1 1 L] [ ] T 11 1 1 ] 4 1 [l
CULVERT Total Number 43 pipes
-ttt 4+ttt Pttt
o
Station (Xm) < . 0 o~
~ v ; ,
: 3 3
—t— 4 —t—
o
BOX Qe 8 a
CULVERT o m <
& ™~ [y ~N
BRIDGE o g " " ;
bimension g 8 8 @
< < < <t
-K v Y N
HO N
Mo & rﬁ aQ
O~ = + =
—t —t
RIGHT OF WAY {m} 15.0
I B S L B E e B e L PO N H— R e e+
Horizontal Poor Fair
ALTGNYENT —+— bt ——— b+
Vertical ;
Poor Fair
—t—— A ———t——+—H]
ROUTE NO., AGENCIES ARD
1
—_tt —t—ttrt 4+ttt




PROPOSED ROUTE NO.

ROUTE NO.

ARD

ROAD INVENTORY

k=10 A. PEEN (J.R. 2022)% B.PAK BUAI (J.R. 212) (Cont'd) - a8.1
UDON THNAI / KHON KAEN
" ! i l T ' t ! T T T —T T T T i T T I i T T T T H T T T i 1 i
- Q o <
STATION {Km) - ™ ™ b= ® g S - e g 2 o & o @ 8
L] 1
— — ettt
[U]e]
VILLAGE % A ag
o] ] z§
- Name “ o B o U o
noo ﬁmm & o<
- Household (H) gm.——e 50\0\ %
. [} . [ nn
- vopulation {P) L goma mme M mo
t t 1 - ~+ -l ] ! 1 l | | | 1 [ ' ! i 1 1 ! 1 ! 1 1 1 1 1 I 1
T L T T ] T | T L | T T T | 3 T 13 ! T 1 T T
TERRAIN Flat Rolling
} 1 4 — 1 ] ( PR | ! 1 I ] | [ 1 1 L 1 1 1 !
Fo tion 1 i | v o T T ' 1 ] ¥ 1 ] ] ] 1 ) | ¥ ] 1 |
width (m} 5.00 5.50 6.00 5.00 6.00 7.00 5.50
N { L 1 1 - \ | | . t 1 y { . i ) | o ! 1 |
CROSS Embankment L T ! i ; ] i i 1 f I ] i T [ t } f T
SECTION Height (m) 0.60 0.50 0.20 0.30 0.60 0.30 0.4Q 0.60 0.50
! 1 [ 1 ) 1 L 1 ! l 1 PR | ] J . l | ! ] : I
Cuttlng ' v i I T — T T T ] 1 | | T I — 1 I T ] T 1
Depth {m)
} 1 1 ! ] } . ! | | ! 1 1 ] 1 ! | [ ] 1 | ] ! ! l 1 [ I 1 1 1
: i T ! i i i T T T T g T T T 13 I (% L 1 I T T T ] 1 ] T T T 5
Type/Length Laterite
DAVEMENT . e —rt } ; — —t ; f——rt } } } } ; ] i ; f — ——t t {
Condition Poor
a fm 1 i 1 [ 1 b ! 1 ! ! | | . 1 I 1 1 | L1 1 ] 1 I ] [ | 1 [ 1
Overflow + T T T T T T i il L T 1 T I 4 ¥ T ] T I 1 1 4 T L ! T T 1 T
FLOODING . gth{Km)/Height{m}
] L 1 L 1 1 [} 1 R ! | 1 { ! 1 i 1 . 1 } I 1 [ { 1 ! 1
T T T T I L N T — 1 T 13 T i 3 3 5 [ ] ] ¥ 1 T B ¥ T T T
Left Paddy Bush Paddy
LAND — —— et Attt
USE Right Paddy Bush Paddy
' 1 1 1 ] ! ' 1 1 | 1 1 y ] ] 1 i i ] ! ] 1 ) | ! [
DIDE | I + 1 13 ) ) 1 ] 4 [] 1 ] [} i ] 1] ] [ [} 1 T ] 1 T 1 T
J Total Number
CULVERT [ | 1 ! | 1 1 1 I 1 ! 1 1 ] i 1 1 | 1 ! i i I 1 t ) ] 1 1 I |
i T T T 1 T T i ] T T ] = 1] 3 [} [ T | ] i T T 1 T T 1 T 13 T 1
Staticon (Km)
-ttt —t 4ttt
BOX
CULVERT
&
BRIDGE .
bimension
— — e e
RIGHT OF WAY {m) 15.0 \ :
—— — — et ]
Horizontal Fair Poox
ALIGMMENT i ] —— ——t — p—t— ——t F—f—q = e :
Vertical Fair Poox
— O e S —ttt 4
FUTE NO., AGENCIES ARD l , , 1 o : [ 1 \ |
—— 4t ' ! } } } } t } ; + + i T f t } 4 : { ) i T } t + } i 1 y
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Table 10.2.1

TRAFFIC VOLUME ON ROUTE IM -10

YEAR 1987 1993 2001
LINK 1 2 AVR. 1 2 AVR. 1 2 AVR.
N+D 6 4 5 1z 13 13 33 25 34
P/C 1 1 1 1 2 2 2 5 5 5
oV 0 0 O 0 0 0 1 1 1
TOTAL 6 5 & 15 15 15 37 42 40
N+D 7 v 5 11 3 @ 21 7 14
L/E 1 1 o 1 2 0 1 3 1 2
v ) 0 0 o 0 ) 1 0 0
TOTAL 3 2 5 13 4 ¥ 24 & 17
N+D 10 S 3 15 & 11 25 ¢ 18
M/B 1 1 1 1 2 1 2 4 1 3
v 0 0 0 0 o 0 1 ) 1
TATAL i1 b 9 17 8 13 30 10 21
N+D & 1 4 8 2 S 11 4 8
H/B I 1 0O 1 1 0 1 2 1 1
v 0 0 0 0 0 0 0 0 0
TOTAL 7 2 5 10 3 & 13 3 9
N+D 52 59 59 82 77 79 123 108 116
P/P&T 1 o 9 9 1z 11 12 18 16 17
v 0 0 ) 3 2 3 4 4 4
TOTAL 67 &8 &7 97 91 94 145 128 137
N+D 23 2 16 25 2 1S 23 2 13
a/7 1 4 ¢ 2 4 0 2 4 0 2
v 0 0 0 1 0 ) i ) )
TOTAL az 3 19 30 z 17 28 2 16
N+D 109 b 62 a1 5 44 51 a3 29
6/T I 16 1 9 12 1 7 8 1 3
v 0 0 0 3 0 1 2 0 1
TOTAL 126 7 71 96 5 54 b1 4 35
N+D 14 1 3 28 z 16 37 a3 27
10/T I 2 0 1 4 0 2 7 0 4
oV ) 0 0 1 ) 1 2 ) 1
TOTAL 16 1 o 23 2 19 55 4 32
N+D 238 81 166 263 109 192 334 171 259
ADT 1 36 12 25 39 16 29 50 26 39
o, 0 0 0 9 4 6 11 6 9
TOTAL 273 93 190 311 129 228 395 202 307
N+D 273 136 210 290 1467 234 331 224 282
M/C 1 22 14 1i& 23 17 20 23 20 22
oV 0 0 0 5 3 4 5 4 4
TOTAL 295 1S0 228 2318 187 258 360 249 309
N+D 511 216 375 553 277 426 bbb 395 541
TOTAL I S8 26 43 62 33 39 74 46 o1
v 0 0 0 13 7 10 16 10 13
TOTAL 569 242 419 629 317 485 755 451 615
NOTE
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC I @ INDUCED TRAFFIC
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Figure 10.3.1  LAND USE AND CAPABI[,I[I OF II'_\IFLUENCE AREA
PROPOSED ROUTE NO. IM—IO
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rigure 10.3.2 CROPPING CALENDAR(1)

0200 CHANGWAT UDON THANI
l
NAME OF CROP JAN FEB|MAR|APR|MAY|JUN [yUL

:
;
1

RICE, 1S CcROP ' o & & «
!

MAIZE l -

TOBACCO (VIRGIN|A & LOCAL)

@

=%
SOYBEAN MOSTLY =t X
VERY LITTLE , o
VERY LITTLE ’ o—d "
KENAF c &
CASSAva @ &

MUNG BEAN

GROUND NUT {MORE IN DRY SEASON (p=tS= WX
LESS IN RAIN t—o

o
x

COTTON

ih
L=

SUGAR CANE

=
*x

Faot

CROPPING CALENDAR(2)

0300 CHANGWAT NONGKHAI

R

NAME OF CROP JAN | FEB|MAR!APR.| MAY.| JUN.| JUL.|AUG
RICE, 1% CcRoOP b— & —&
RICE, 2" crop S e B
TOBACCO {VIRGINIA & LOCAL) |l .
KENAF o o v
JUTE & :rL, sty
& H—
CASSAVA
MAIZE & & ¥ X
MUNG BEAN &0 ot
GROUND NUT {MORE IN DRY SEASON @=€ i
LESS IN RAIN o—O- %
COTTON G B %
SUGAR CANE el
!
i
r
l
Note : FiRST CROP SECOND CROP

¥ Fa ¥ 3, AV
Tt

i

@
D

L) LA
sowing growing season horvesting
secsoh seqson
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Figure 8.5.) TYPICAL CROSS SECTION AND TYP!CAL PAVEMENT STRUCTURE

R/W RAW
30 10¢

. RIGHT DF WaAY
0.  VARIES 9

oo O, VARIES  20]
901.1: BED
l PROFILE GR
i
—

e

P s

A4
_D_(—\J“.i'z:_ el —— ___-'—[__
N Log }— EXISTING GROUND LINE

 sem

——— PRYEMENT POSSIBLE SOURCE
POSSIBLE SOURCE SUBGRADE
FOR SUBGRADE
FILL SECTION
E
R/W R/wW
{ 30 1
RIGHTIOF WAY
9 60
ROAG BED
b= —— FlH— =
2 1 | 1 EXISTING  GROUND LINE
7’ — —
,L_\ﬁ u?,
100 MIN [ | I l 100
DITCH N
— PAVEMENT
CUT SECTION
L
|
990
ROAD BED
175 5 b0 174
CARR|AGEWAY
b 6 50
PRIME COAT
av 2% 2%. [OR
< ——
- < \a,\
SOIL AGGREGATE SUBBASELT= 130 )CBR=20Y, — — SOIL AGGREGATE SHOULDER
SELECTED MATERIAL | T=200 JCOR=6% DOUBLE ATUMINCUS SURFACE TREAT MENT {T:=25)
SUBGRAOE CRUSHED STONE BASE( T=150! CBR> 807

DOUBLE BITUMINOUS SURFACE TREATMENT (DBSTIROAD (Class F4)
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B. HUAI KOENG (J.R. 2) - A. KUMPHAWAPI (J.R.2023)
ROUTE NO. 2025
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IM-8 C.

8.5.2

PROPOSED ROUTE NO.
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Table 8.5.1  CONSTRUCTION QUANTITIES AND COSTS IM-8 (16.7 km)

Table 8.6.1 COST AND BENEFITS
{F4 STANDARD)

(1000 BAHT)

—— - e e e e e e - - -
Unit Financial (DBST) cosT BENEFITS DISCOUNTED(12%)
ITtems of Unit Raca —_—— - S ——
Q'ty B Q'ty Financizal Economis YEAR CONST. AGRI. VoC RMC
Cost (103¥) cost (10°H) COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT
smen coneTmuCTION cost T o TCoTTTTTTT TTTTTTT T T T
1924 0 4] 0 0 ) 0 0
Clearing and Grubbing ha 15,000 39 585 532 1935 9,711 8] 0 0 0 12,432 0
cvesvazion - Soil o 20 1986 14,867 0 0 0 0 16,651 0
N 3 0 0 0 1927 0 129 4,429 24 4,582 0 4,091
Excavairan - Hard Reck m 180 0 0 o 1988 0 266 4,714 33 5,012 0 3,996
T-cenhment m3 s . 1939 Q 402 4,999 42 . 443 O 32,874
_ . 3 ' 65,300 2,983 2,714 1990 0 539 5,284 51 5,874 0 3,733
gzlectad XMezterlial m 80 31,600 2,528 2 249 1991 ¢ 676  S,56% A0 6,304 0 3,577
11 acorscatc . o 3 - o 1992 0 212  S.854 &9 4,735 0 3,412
Soil dcgra2gate Svurizc o LX) W
D e s or e - 22,200 2,320 2,085 1993 0 949 &,139 77 7,165 o 3,241
C-ushad Stons 3Base m 370 14,500 5,365 4.935 1994 8,083 1,034 t, 359 21 7:730 R, 656 2,122
s N 3 ’ 1995 0 1,212 £,971 105 8,295 0 2,991
Eoil Acgrecacte Shoulder
O AggTegaTe saoculid ™ 105 6,300 661 588 1996 0 1,354 7,387 1185 5.860 o 2,853
>rime Cozt and DBST m 55 82,000 4,510 4.055 1997 0 1,490 7,803 132 9,424 0 2,709
2ime Culvers = 2 100 ’ 1998 0  1.4625 2,219 145 9,989 0 2,544
f-pe Luivers , 10 640 1,344 1,236 1999 0 1,760  ©,635 159 10,554 0 2,419
Zox Cilvars % 15,000 10 160 144 2000 0 1,895 9,051 172 11,118 0O 24275
tong Spen Bridge u 80, 000 o . 2001 ~11.298 2,030 9,467 186 11,483 -2,082 2,134
_.._caors Span Bricge mo 40,000 0 0 TATAL 21,462 16,230 101,077 1,462 118,768 320,657 46,971
Se> Tozal (a) 20,457 18,526 T o - m——
Ve seall . DISCOUNTED ECONOMIC COSTS : 20, 657
___ ‘=scellaneous ‘:-.-o:.‘:f__:(a) x 7% e 1,432 1,297
“otal (b) 21,889 19,823 DISCOUNTEE ECONOMIC EENEFITS : 86,991
PHYSICAL CONTEMNGENCY (b) x 13% 3,283 2,973 AGRICULTURAL DEVELOPMENT BENEFIT 5,501
oy L
HGTNEZRING AND VOC SAVING 40,734
RMC SAVING S0h
;.DE:-‘iSTR.:.TION (b} x 10% . . _______:‘24_1_8_9_____ _;L_,982 NET FRESENT VALUE 16,234
Sun Toral 5,472 2,955 " ] T
145D ACQUISITION BENEFIT COST RATIO : 1.53
s ) INTERNAL RATE OF RETURN : 18.1 %
dichly Developed Land ha 50,000 0 0 0
-.__less Desveloped Langd ha 15,000 0 0 o
Sub Total o 0
GRAND TOTAL 27,361 24,778

B - 15



Table 8.7.1 SOCIAL INDICATORS
(Proposed Route IM-8)

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

"

.

"

17.9
23.0

48

8.5
0.026
76

o Qo 9

8.5
0.026
60

5.0
0.015
60

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

Score

Total Score

.

e

e

*»

e

.

*

-

0

)

3.9
8.5

0.151
82

206

4.9
38.8
43.7
1,57
100

61.8
60.1

2,687
2,613

0.03
54

432

8 - 16

Note:

1/

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

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

Nunbers of the sample areas

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

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

Sum of 4/ and 5/

Ratio of E value of each route to an averag £
value of the same indicator E in case of ti |
sample areas, 33 in number, along paved o f
near the proposed routes. :
The average value of E in case of paved
roads were calculated at 68.4 from the
following datas

Number of university graduate teachers 43
Number of Teachers 1,28
Number of student 25,1%

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

Crop praduction 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, au

— Crop production shares 80% of agricultura
production.




PROPOSED ROUTE NO. IM-9

Changwat : Udon Thani

A.Nong Han (JR.22)-A Kumphawapi (JR.2023)
Length - 33.4 KM.




SUMMARY
PROPOSED ROUTE IM- 9
Item Description
Changwat Udon Than?
Origin A. Nong Hlan (J.R.22)
Destination A. Kumphawapi (J.R.2)
Length
Total 33.4 km
Improvement Section 33.4 km
DOH Road 0 km
ARD Road 33.4 km
Others 0 km
New Alignment Section 0  km
Surface Type and Condition So1l Aggregate, Poor
Terrain Flat
Influence Area
Area 213 xm?
Population (1982) 27,900
Principal Crops Paddy
Traffic (ADT)
Existing 218
1993 713
2001 698
Proposed Standard F4 (DBST)
Construction Cost
Financial 72,564 . 103 g
Economic 65,760 . 1073 B
IRR 1.1 %
B/C 0.93
Recommendation

For further consideration

LOCATION OF PROPOSED ROUTE
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1. Bt s Proposed Road Link

B Phung Ngu Z
L1 GHERETRORE ﬂgnﬂom n‘ M
Aggid 12, Udon Thant WO RIS 3. Nong HanBRiC BB bon— + i, Wick » ggﬂa 0@
p,Phung Ngubf, Muang Phrub 4, Don YangH %8 T, Ri#i2023 5 £ OKunphawapi B ¢ & v 66‘ @QQ A.Kumphawapi
L rOREERN ATH S (Figured. 5. 2 BM) A Nong Han ® 2
AHOBBRIERFIETH 2., BEEHARRRO (20O RSD, OB ADR, 27.900 %
ATHDH, RUIT, By -3 Fih, SRXIZFTSED, BUYRELE LT3 :
2o EFEH B, Legend () Road Node
ABBRRIBENCHMROLANBBIS I 2008 RUBENABSRERNUNNBEY E] Road Link Code
FHFUBEARRCARICIHEEI AL bOTH 5, BRE Proposed Road Link
e Other Road
1.2 REORA
AEBRBCRALABHORRR, Table . LI KEHL, £OHMIITable 0.1 20 Traffic Volume in Base Year
{2y by —F{HEOBRITRL 2,
Source Link Vehicle Type

0 i (base year) Y- psc P/P L/ MW/B H/B B/T 4/T S/T 10/T ADT
21 FHRFE Manual Counts 1 5 77 41 26 2 9 32 20 6 218

HENFRBIIHLERYREOERRTMRBLASIEALEIOT, ZBRTH 1eez 2 - 45 87 14 - 5 33 24 10 218

RTHUERAFK] 2@HAT I L& LI,
2.2 ZEHELEZZ TR

2.3 i 55 32

3
By PNENOREERZBRR, KPR TCHBLAL==aTA I v T 4 v
HEMBLEOREXDRE (FY . 7 /8) PLUHRYERATE (+»/8) i1,
FOF—- s 2RELTROLSICHEEL .
I RD I BUSED M ITH Iy v  Ca— KL THBONIFERRFHARD L ¢

REHYBRBL LTI ERE-"HELL. HERBRRUTOLEDTH S,



PASSENGER MQVEMENT (1%3

e s T . . (o s T G i e g Sl e e g S bk

|V

FREIGHT MOVEMENT (1732)

— - -

—— . et b S e . et B e g AR ——— —— — —_——

PROFOSED TRIPS
ROoAD - PER
LINK DAY

1 1313
2 1721

2.4 XBHREORKRMUR

PROPOSED TONAGE PER DAY

ROAD e
LINK NON-AGRI. AGRI. TOTAL
1 =1+ 70 124
2 73 93 164

1981 1987, 19871993, 19932001 DEHRIICF S A REB L UNYOR M E

OFFRERY, 24V R-FDT33D]) TENRLETHURICE TR F

AONRILITCBFSNTHRBUERUTOAD TH 5,

GROWTH RATE OF

PASSENGER MOVEMENT

——— —

GROWTH RATE (4 P.A.)

2.5 ERLIMETEL

FAvLHE— D13 303) THRNLIRNEBICERS ITHREZDNO G4,

AT BEERERD I,

RATE OF INDUCED AND DEVELOPED TRAFFIC

ITEM

INDUCED

DEVELOP

ED 0.0

e — —— e . e S ks s St B S P

«( Z)

vearR
) 19;5 2001_
150 15.0
0.0 0.0

2.6 THkREi

1) HEBERRE

HEHREORE - (THIHT 2k ATEL, UTOouEMMRbKXL 78

P L FURAR N RV AN

TRAFFIC COMPOSITION

ITEM 1981 1987 1993
19;7 19;3 20;1
PER CAPITA INCOME 4,2 4.5 4.7
TRANS. PRICE INCREASE 4.5 4.5 4.3
POPULATION 1.5 1.3 1.1
PASSENGER MOVEMENT 5.6 -_5.7 5.8
GROWTH RATE OF FREIGHT MOVEMENT
- GROWTH RATE (4 P.A.)
ITEM hI?Bl__ 1987 199;_
19;7 19;3 2081
NON—;GRI. 7.2 ) 7.3 7.5_
AGRICULTURE 0.1 0.1 0.1
FREIGHT ——3.2 3.2 3?5-

— . e e B g s ke B it TS

(UNIT ¢ 49
LINK PASSENGER FREIGHT
YEAR — -
NO. P/C P/P L/B M/B H/B P/T  4/7 &/T 10N
1987 6.0 48.3 24.3 13.0 3.3 14.4 39.4 31.2 150
1993 9.3 45,1 21.0 19.0 5.7 15.5 29.4 232.8 223
2001 13.6 40.7 16.5 20.3 8.9 17.0 16.0 35,0 32.0
2 1932 0.0 30.8 59.6 9.6 0.0 6.9 45,8 33,3 139
1937 2.7 30.3 49.5 14.0 3.0 9.6 3B.0 32,8 187
1992 5.9 30.82 27.4 19.2 &.6 12.8 28.6 24.3 4.4
2001 10,2 30.8 Z21.3 26.2 11.5 17.0 16.0 35.0 32.0

o e e it

|



e e e

"y WERADT
J@%ﬂt@UVﬁMﬁ$%ﬁ%§ﬂﬁﬂﬂ?Eﬁ?&$b?bb.it%@ﬁ

g5 225l s 4 FRIDFMIETable 9.2, 1 12K,

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

w9 83 32 7 e 50 26 14 290 520  ato
1993 20 35 53 17 112 23 27 19 3=~ 357 713
2001 7 78 6 42 155 14 30 27 437 411 avs
I REHERR
3L H#A
¥ TR, KunphawapiBR{W & Nong Khai BBEIE D2 DIRICHHN TV D, KT
3, BEIZH U, Kunphawapi @I THI80% T, Nong Khar fICTHIB %A EH T 5. ke
DHFRR, DBRECTEDONTHY, TOHRBFY VSN, 537 - 2 4 XRUETELH
THd, COMBMICKR, 1BHDOLHEREAL, ThER 530 5L 1,90 v
COORKBEEMBE LIS, Kunphawapi BB hil it & Nong Khai OEFE(ICERL, co
POTLT, PRECOEHNMTHINA»S 6 AT TR, HERN |JHF L Y OBN
EUEEE LTV S, Nong Khai @IIC, HBORMRAMMBNIEK, TOEH, KBS
BTl
HRAO L HARC LR EGEORR R, Table 9.3. 1 &Figure8. 3. 1 IZRL, F#,
ldon Thami RO R EMZEWER, Figure. 3 20:5DTH 3,
32 MRTH
ETEAHONLOMEMNRRRE, With Project ZWithout Project ORHFK2TT
Hli, PRILAEMEN, BRUNONBRUEERITable .3.20LFDTH 5, %

RNTFYOLRRERBIELLREENE Y, SHOAMBRURABATORRASE L LT
Table 9.3.3. @& S 2 REI- 1,

FEOTECEMTERNTHENCEREREBEEKICLD, EEBEEEHEL, -

W o EERECFHNERAMO N BN EET &, MAEREH (N.P.V ) %Table
8.3 4ox T L,
CONP.V ONith Project® & &, Without Project OIBADEN, OB OISR

EiTH s,

4. ETITOMNM

AEM, W1E MIRTENLERSURF s EIWAT IS URY v 2
OETY (BTF"VOC ™ &v3) %#With Project 2Without Project OF 4 — 222K
TR L,

V7B VOCOaR M MIICEEAEA 2 UBRAILUTIRT LI TH S,

Road Condition

Without Project With Project

Link 1) HNos.of Nos.of 1) Nos.of
Length Road Wooden Narrow Length Boad Class Wooden
No Terrain {km) class Bridge C.Bridge {km) Case 1 Case 2 NaFrow
. Bridge
1 Flat 13.4 2B 5 0 13.4 0
1{F4) 2A(F5)
2 Flat 20.0 2B 9 0 20.0 0

l) Rowad 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 Road



VOCHa!E, With Project®2 ) ¥ 2@V OC &Hithout Project DEDOVOC EDE

T, MBI EUAVOCOMMIRICRTEETH B,

Vehicle Operating Cost Saving

{(Unit : 1,000 Baht)

Road Class 1987
1 (F4) 6,393
2a (F5) 3,666

1893 _2001
8,782 13,198
5,245 8,008

5.1 TFlmaRsEt

FWRHR, R TRFVELIERITT - 2,

Design Standard
Geonetric 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
pBST
Crushed Stone Base CBR>B0%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

F4 (if not feasible, F9)

AASHTO {Rural Highways)

as shown in Figure 9.5,1

1.0m
2.0m

0.7m (above flood level)

2.5m
15.0cm
15.0cm

20.0cm

In case of F5 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

=+ ORI, Figure 5 2 1259,

3

15.0cm

20.0cm

g 100cm

200 m

500 m

2.4m x 2.4m

as required

RC - S1ab

PC - Girder

as shown in Bridge List in R
9.5.2

i



59 ITHEMBLICRER
T LA DM A REYR, STHIEICHREES L TTable 8.5, 1 KR,

ABHRF AORRNEHERAS ICEFRRACIPTHITEE, FRIERTED

W B,
Financial and Economic Construction Cost
: 32
Road Class Length Construction Cost (10°¥) Remark
{km) Financial cost Economic Cost

F4 {DBST) 33.4 72,564 5,760

F5 {(Soil Aggregate) 33.4 45,218 40,887

b. EFFD

ERABARAELERRCTERLRIITable 5.6 1 IKRTBY TH 5,

con—FRFABBT74 -V 7T THB,

T g4 b
HEL4 V2 b ARTF -/ RURERRRTable .11 ERTADTH 3,



Table 9.1.1 SUMMARY OF ROAD INVENTORY

Ttem Description
Origin A. Nong Han  {J.R. 22)
Destination A. Kumphawapi (J.R. 2)
Length
Total 33.4 km
Improvement Section 33.4 km
.DOH Road 0 km
ARD Road 33.4 knm
Others 0 ¥m
New Alignment Section 0 km
Terrain Flat
Alignment (Hori./vert.) Fair / Fair
Formation Width 5.0 m - 9.0 m 7.7 m (Weighted average)
Embankment Section
Length 33.4 ¥m
Height 0.2 m~- 1.5 m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST 0 xm
50il Aggregate Poor 33.4 km
Earth 0 km
Pipe Culvert 33 each
Box Culvert 0 each m
Bridge
Permanent Bridge - 0 each m
Narrow Concrete Bridge 0 each m  (4m)
Woocden Bridge 14 each 186.0 m

Overflow Section 0 place o km




Table 9.1.2

ROAD INVENTORY (1)

oy
i

PROPOSED ROUTE NO. IM-9 ROUTE No. ARD A. NONG HAN (J.R. 22)Vv A, KUMPHAWAPI (J.R. 2023} L = ‘__3_3_,_5__‘& .
UDON THANT
| SE—| T T T T T T T T 1 T T T T T | T T I ] | T ) | 1 i I _[—-'T
< 7o) @
STATION  (Km) < 2 v © ® A o 3 b A Q N ~ S S g
— ettt
2 o
VILLAGE 2 g @ o
8 2 & o 2 2
- Name o % = 2.0 28 >0 Z o 5 g
= a2 oRS = o34 Ho 285
- Household (H) g S grio g+ & mo Qe
- Population (P} ' A R L o R iy
! i g ! Fa ! 1 1 ) ! 1 1 lm mq ] : 1 { I 1 Ao e My m, 2 ] p mT Ay (Ame,
1 T T T T 1 13 3 ] 1 ¥ T ) T T T ] T T 1 I T 1 14 [} b i 1 LB
TERRAIN Flat
] i 1 | I 1 I L | I ! 1 1 | Fl 1 ! ! 1 |
" T ¥ T T T T T T T T T ] T 1] i ' i i
Formation
X 7.00 g.00 7.00 5.00 7.00 6.00 9.00 [0.80]5.50 10.00 Pp.oo
Wldth (m) L ] 1 i t | { L X A s 31 3
CROSS Embankment ! ' t T v ¥ T T I | I ] 1
Height {m) 0.20 0.40 O 20 0.40 0.20 0.30 0.50 0.80 0.50 0.30 0.50 1.50
SECTION 9 ) , . . . | ! . , . ; :
CuttJ.ng 1 ¥ 1 [} T | | T 1 ] ¥ ] 1 | | L 1 [] T
Depth {m)
| L2 ] ! 1 ! 1 L | ! [} 1 1 | | t 1 1 ! ! 1 i 1 | 3 1 ! 1 ! .
T W} T i ] T ] 1 T T ¥ T I 1 T | p— i 1 N | T 3 | 1 | ] ¥ 1 |
Type/Length Laterite
PAVEMENT — ——t—trt 4 —t
Condition Good Poor Good
| y ' | L t I ) i ] y e : ! d 1 ! ) | ! i { { . .
Overflow I ot ¥ ] 1 L) 1 1 ] 13 I 1] 1 T ¥ [] 1 1 1) L ¥ 1 [] 1 1 1 I
FLOODING ;o ngth(Km/Height(m)
| i 1 1 ! 1 1 ! i ! 1 i | [} 1 | | - 1 i | - I 1 1 | I 1 H L] I !
i ¥ ] ] o 1 ] T T ) i 1 ] ] | ] 1 1 T | 1 | i ] 1 '] 1 [} 1 i
left Paddy Bush Paddy
LAND L L e e s S I B B R e e s e e Y S S S S S
USE .
Right Paddy Bush Paddy
1 1 ] 1 { ] : i ] ! 1 l ] ! ! [ { ! | . 1 | | 1 ! ! 1 1 1
PIPE L4 [ i i [ 13 |1 1 12 1 1 o [} ¥ | 1) 1 ) T 1 ’ { 1 ] 1] 1 3 [ i
CULVERT Total Number 30 pipes
—ttttt
. — o ™~ =0 (43} o < ~ ‘1:0: — O.
Station {(Km) - ! o e - < ~ o o - o
— —r — — — - 5 ™~
Tttt
BOX
CULVERT
& o o o o o o o) o
BRIDGE < 3 S - S " <8 a < 3
. ] . . () L] » *
Dimension 9 o 2 o 3 3 s & S o ow 2 o
X b o N P A M oX X Y] K
HO O MO MO ND O 40 HO LD 4O b e Lo
= AR gn madn G En dRdRed 22
= ==t =< E=PZ 2 =< = = e B = =
—t— "
RIGHT OF WAY (m) 15.0
ettt G+
Horizontal Fair
ALIGNMENT emeioa } f } bt b—t— } f I } } } i i —t—t } } —q } f 1]
Fair
[
ettt p—t—"1
ROUTE NO., AGENCIES ARD
—_—t "



ROAD INVENTORY(2)

PROPOSED ROUTE NO. IM~9 ROUTE NO, A. NONG HAN (J.R. 22) ™ A. KUMPHAWAPI (J.R. 2023) {Cont'd) = 33.4
UDON THANI
p— : ' ! ' 7 T T T T 1 ; i . . 7 T T 1 1 | i T T T T I I T T
o o o~ ~r (o] = o
STATION  (Km) & = - 2 @ 2 o g © @ 2 P n bt o 2
1 i
| ; = t I% t } 4 } } ; } f —t i - — ] 4 ] f I f } ! ; } —
VILLAGE 3 %
Z o
. o0
- Xarme = O W %
oM 8
_ uousehold (H) 9, . 53
- terulation (P) M <
N —t p—t—t——
TERRAIM Flat
—— ! 1 \ 1 ' ' ' 1 1 ]
£ ! i l : ¥ T ¥ T ] T T : ; 7 : —— ; { { I ; IT ] } —+— + } 1
Tormation
© y () 8,00 7.50
Wade m i 2 ) 4 - i . ' ' | I 1 ' 1 i . ! i ] ' 1 ! ]
t i 7 T t T T : T } T } _= f T T T ) i I | 1 o I L
CROSS Embankmen [ I
s:crION Height  {(m) 1.00{ ©.50 | . |
1 ] |
Corting " "
Depth (m)
— } } i t : — t f : : ; ! ] i t 1 } N t } } } +— i ! } ; }
Type/Length Laterite
1
PAVEMENT Yttt e e B e e e e e ettt
Condition Good
. Overflow T e e e e s R — ¢+ 4ttt e
FLODDING Lenqth(m/ﬁei ght(m) | ' ' . ‘ ' ‘ | ‘
i T } t t f 7 - + } t } } — — +—t +— +—1 ; i ; { } f ;
Left Paddy
I ! | '
LAND e bt
USE :
Right Paddy
: 1
NN N SN RN SEERS LRSS S M S e S S Pt
?IPERT Total Number
CULVE , ,
e e F———
™
Station {Xm) o
™
1 ! |
e ——t———
304
CULVERT
&
BRIDGE (=)
Dimension =
O
—
. %
HO
m v
fcA-) 1
' { i |
! } : 1t : : 2 ; ; : ——t— % ; ; i i : : : ! : ] | L . .
RIGHT QOF WAY {m) 15.0 | ] !
¥ 1 [l 1 1 | ! | 1 ! ] ! ! 1 ¥ | + 1 v i : ! : '
} !— } + } 13 3 3 ' T v [ ¥ ’ T 0 T ) 0 [ ' 1 t [ i 1
Horizontal Fair ) 1 | { ; '
RLIGRENT ! . t —t ! t : ; e ; ! E . } ! 3 0 ' ' ; i f . ; i T
Vertical ;
Fair ' Ly ' ' i i § ) 1 ] 1 | * + 1 | ] 1 i i i § ; ' : :
; : : {' T L] [] ¥ ] F H ] ] ] I } 1 " ] i i v 1 ] ] ] ]
ROUTE ¥Q., AGENCIES "ARD ] , 1 . \ ! \ , | . : ' . : : '
i ! 1 ! 1 ! ! i ] 1 ! H I i 0 [ !
— ; _:_ : $ t T t ~ H T T T 1 S ] [ + ] t [] * ] ] 1




TRAFFIC VOLUME ON ROUTE IM - 9

ot s b . T b s e b i e B

YEAR 1987 1993 2001
L. INK i 2 AVR. 1 2 AVR. 1 2 AVR.
N+D il b 7 23 14 1S 49 23 413
F/C I 2 1 1 3 2 3 7 S &
v Q 0 Q 0 Q 0 4] Q O
TOTAL 13 & 9 26 146 20 57 40 47
N+D 44 239 72 52 88 74 A0 73 63
L/B I 7 13 11 8 13 11 9 il i0
DV 0 0 O Q 0 0 ¢] O 0
TaTAL 22 103 a3 &0 102 as &9 24 78
N+D 34 25 29 47 43 44 74 90 83
M/B I ] 4 4 7 7 7 11 13 12
DV 0 0 8] 0 0 0 0 O 0
TOTAL 39 29 33 54 52 53 85 103 b
N+D 6 =] & 14 146 15 32 39 36
H/B I 1 1 1 2 2 2 S b6 o
oV o 0 Q O 0 0 0 4] 0
TOTAL 7 & 7 1&6 12 17 37 45 42
N+D 100 43 78 121 82 93 158 119 135
P/P%T 1 15 S 12 13 1z 15 24 18 20
oy Q 0 0 0 8] GO 0 0 Q
TOTAL 115 72 37 139 95 112 182 137 153
N+D 24 27 26 13 z1 20 10 13 12
477 I 4 4 4 3 3 3 1 2 2
ov 0 0 0 0 O 0 0 ] 0
TOTAL 23 32 30 20 25 23 11 15 14
N+D 12 24 22 20 26 z23 21 29 26
&/T I 3 4 3 3 4 a 3 4 4
(LY O 0 O 0O 0 0 0 O 0
TOTAL 22 28 26 23 30 27 25 33 30
N+D < 14 12 13 13 16 20 z2hH 23
16/T I i 2 2 2 3 2 3 4 4
DV 0 8] 0 0 Q 0 O O 0
TOTAL. 11 14 14 15 21 12 23 20 27
N+D 250 253 252 3032 311 310 422 433 423
ADT I 28 33 33 46 47 a4 63 &4 6H3
DV 0 4] 0 0 O 0 ] 0 0
TOTAL 288 271 290 334 353 356 437 487 487
N+D 291 299 294 327 335 332 384 3883 336
M/C 1 24 23 25 25 26 25 24 25 25
DV 0 0 0 0 8] 0 0O 0 0]
TOTAL 31 324 320 352 360 357 402 413 411
N+D 541 552 9548 63T 685 H41 307 €12 210
TOTAL I &2 &3 62 71 72 72 82 a3 23
v 0 0 0 C o] 0 0 0 0
TOTAL 603 615 410 706 718 713 395 %00 3978
NOTE
N ¢ NORMAL TRAFFIC D : DIVERTED TRAFFIC
OV ¢ DEVELQPED TRAFFIC I ¢ INDUCED TRAFFIC
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LAND USE AND CAPABILITY OF INFLUENCE AREA
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rigure 9.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON_THANI

NAME OF CROP JAN | FEB|MAR|APR|MAY|JUN |JUL.|AUG]SEP [0CT |NOV.{DEC.
RICE, 1% CROP @ & & X
|
t
i
MAIZE : >—0
‘ i
TOBACCO (VIRGINIA & LOCAL } : | Gl els
SOYBEAN MOSTLY =8 '
VERY LITTLE i b—o X
VERY LITTLE | oo X%
KENAF ¢ & ¥
CASSAVA ‘ & &
MUNG BEAN -0 by
GROUND NUT {MORE IN DRY SEASON (6=
LESS IN RAIN 65— *
i
COT TON | o & y .
SUGAR CANE ! o @
|
!
Note FIRST CROP SECOND CROP

= L
A

4 [AJ
sowing growing season

season

b
o

horvesting
season
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TABLE 2.3.1 CULTIVATEDR % CULTIVABLE LAND

1 ]

(197%)
_ . L _ _ [ UNIT : 1000 RAI (KM™~2) 1
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVAEBLE LAND
_E?EE ________ NAME FADDY UPLAND TOTAL PADDY UPLAND TOTAL
BY.373 (143.0)  11.875 ( 19.0) 101.250 (142.0) - 10.500 ( 146.2) 10.500 ( 1&6.3)
0216 KUMPHAWAPI 26.250 ¢ 4Z.0) 6.875 ( 11.0) 33.125 ( S3.0) - - -
0217 NONG HAN AR.125 (101.0) S5.000 ¢ 2.0) 42,125 (109.0) - 10,300 ( 16.3) 10,500 ( 146.8)
TABLE 9,3.2 CROP PRODUCTION
ITEM PADDY MAIZE BEANS GRUND CASSAVA SIUGAR KENAF  COTTON  LUPLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1981 95,12 0.05 - 0.13 2.02 &.54 2,22 - 11.97 107.09
1987 95,12 0.05 - 0.12 3.19 bH.51 2,03 - 11.97 107.0%
1992 WITHOUT PROJECT o5, 12 0. 05 - 0.11 3,36 6.4 1.95 - 11.97 107.0%
WITH PROLIECT 95.12 0.05 - 0.10 E.29 6.72 1.20 - 11.97 107.0%
2001 WITHQUT PROJECT 95.12 0.0 - 0.10 R, 460 &H.81 1.78 - 11.97 107.09
WITH PROLJECT 95.12 0.05 - 0.0% 3,852 b5 1.464 - 11.%97 107.09
CROP YIELD {(KG/RAT)
1981 262.2 233. & - 128.3 1975.8 4£555.5 154.1 -
1987 262,72 235.0 - 128.3 1975.3 L595.0 13248,1 -
1992 WITHOUT PROJECT 262,32 236.4 - 12%.3 1975. 2 LEZE . L 124.1 -
WITH PROJECT Z265.4 240.7 - 12%.9 1987.7 L6785 134,11 -
2001 WITHOUT PROJECT 262,72 232,3 - 122.3 1975, 8 LLB7.9 134.1 -
WITH PROJECT 26%9.7 2432, 5 - 132.0  2003.6 L7820 124.1 -
CROFP PRODLCTION {TON)
1931 24,942 13 - 14 S.962 42,849 297 - 49,129 74,08z
1987 24,943 13 - 15 by 300 42,939 279 - 49,547 74,470
1993 WITHOUT PROJECT 24,943 iz - 14 b1 647 42,961 261 - 49,393 74,541
WITH PROJECT 25,244 12 - 12 it 44,5322 241 - 1,633 76,877
2001 WITHOUT PROJECT 24,943 13 - 1= 7.122 42,387 23y - 50,275 7S, 218

WITH PROJECT 25,651 12 - 12 7,058 45,026 220 ~ 52,390 73,041

NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL
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TABLE 2.3.%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) 3,887 2,750 - 92 &41 597 671 4,51
WITH PROJECT (1987 — 2001) 3,984 Z.8919 - 9,641 612 671 4,424
CROP PRODUCTION COST (BAHT/RAIL)
WITHOUT PROJECT (193t — 2001) 612 423 - 1,010 759 2:506 :09
WITH 625 453 - 728 2,906 50%

PROJECT (1937 - 2001}

1,010

—— et e g . S e i e — — — v e e

TABLE %.3.4

NET PRODUCTION VALUE

WITHOLT PROJECT

(1000 BAHT)

WITH  PROJECT
YEAR =~ ———mm———- - - e - —————
PADDY  UPLAND TOTAL PADDY  UPLAND TATAL
1937 38,738 14,076 52,814 29,953 14,111 4,044
1992 28,738 14,240 52,978 41,151 14,896 56,047
2001 32,738 14,432 53,170 15,360 58,132

42,772

9 - 14




Figure 9.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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LOCATION MAP
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Table 9.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-9 (33.4 km)

Unit Financial

il A
Items of Unit Rate (DBST} {Soil Aggregate Surface)
Q'ty B o't Financial Economic o't Financial Economi
=Y cost (1038)  cost (1038) ¥ cost (1038) cost (10°B)

DIRECT CONSTRUCTION COST

Clearing ard Grubbing ha 15,000 74 1,110 1,010 74 1,110 1,010
Excavation ~ Soil m3 20 o 0 0 0 0 0
Excavation ~ Hard Rock m- 160 0 0 0 0 0 0
Embankment o 45 110,700 4,981 4,523 110,700 4,981 4,533
Selected Material n’ 80 70,800 5,664 5,040 70,800 5,664 5,040
Soil Aggregate Surface or Subbase m> 105 49,600 5,208 4,635 49,600 5,208 4,635
Crushed Stone Base m 370 32,600 12,062 11,097 4,400 1,628 1,497
Soil Aggregate Shoulder m3 105 14,000 1,470 1,308 1,900 199 177
Prime Coat and DBST rn2 55 183,700 10,104 9,094 24,800 . 1,364 1,227
Pipe Culvert m 2,100 1,440 3,024 2,782 1,440 3,024 2,782
Box Culvert m 16,000 0 0 0 0 0 0
Long Span Bridge m 80,000 ) 0 0 Y 0 ' 0
Short Span Bridge m 40,000 219 8,760 7,796 219 8,760 7,796

T s Toral @) T TTsa,38a  a7,297 31,3 28,700
Miscellaneous Works (a} x 7% 3,667 3,311 2,235 ~ 2,009
TTeetal ) T o T 56,051 50,608 -34,174 30,709
PHYSICAL CONTENGENCY (b) x 15% 8,408 7,591 5,126 4,600

ENGINEERING AND

ADMINISTRATION (b) x 10% s,eos 5,062 3,47 3,000

R - TR T T 14,013 12,652 8,543 7,676
LAND ACQUISITION

Highly Developed Land ha 50,000 50 2,500 2,500 50 2,500 2,500

Less Developed Land ha 15,000 o 0 RN ¢ AU ¢ AV,
T e Total T 2,500 2,500 2,500 2,500
GRAND TOTAL 72,564 65,760 45,218 40,887




Table 9.6.1 COST AND BENEFITS

(F4 STANDARD)
(1000 BAHT)

BENEFITS DISCQUNTED{12%)

COST
YEAR LCONST.  AGRI. Voo RMC
COST BENEFIT SAVING SAVING  TOTAL  COST BENEFIT
1984 13,152 0 0 0 0 18,478 0
1988 32,880 0 0 0 0 41,245 0
1986 19,728 0 0 0 0 22,095 O
1987 0 1,250  6.393 1 7,444 0 6,825
1988 0 1,553 4,791 1S 2,359 O 6,664
1989 0 1,856 7,189 29 9,075 0 4,459
1990 o 2,160 7,583 43 9,790 O b.22Z
1991 0 2,863 7,986 57 10,506 0 5,961
1992 0 2,766  2.384 71 11,221 0 5,485
1993 0 5,069 8,782 86 11,937 0 5,400
1994 16,166 3,306 9,334 107 12,747 7,313 5,143
1995 0 3,542 9,886 128 13,557 o 4,389
1994 0 3,779 10,432 150 14,367 0 4,626
1997 0 4,016 10,990 171 15,177 0 8,363
1998 0 4,252 11,54% 193 15,937 O 4,104
1999 0 4,889 12,094 214 16,797 0 2,850
2000 0 4,725 12,686 236 17,607 0 3,603
2001 -21,600 4,962 13,198 257 18,418 -5,778 &, 365
TOTAL 50,326 42,187 143,242 1,752 193,188 £3,357 77,162
DISCOUNTED ECONOMIC COSTS 83,357
DISCOUNTED ECONOMIC BENEFITS « 77:162
AGRICULTURAL DEVELOFMENT BENEFIT 18,212
VOC SAVING S&, 401
RMC SAVING 545
NET FRESENT VALUE : ~6,195
BENEFIT COST RATIO : 0.93
INTERNAL RATE OF RETURN 11.1 %

9 - 20



population {1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe {(km)l/
Per capita time savings (1074)
Score

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

L1

L1

o0

27.9
32.5

48

2.5
0.020
59

0.019
0.006
50

8.3
0.018
42

3.2
0.007
28

Table 9.7.1 SOCIAL INDICATORS

(Proposed Route IM-9}

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 4/
E2 5/
E 8§/
Degree of Improvement?/

Score

Disparity

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

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

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

Score

Total Score

st

.

.

an

L1

7.8
8.3

0.074
40

264

34.1
34.1
2.01
l28

135.9
131.1

4,182
4,034

347

9 - 21

Note:

v

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

Number of secondary school student estimated
based on the projected population of the
areas of influence applying 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 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 Wortheast is
estimated at 11,897 Baht in 1993,

- Agricultural sector shares 40% of GRP, and

= Crop production shares 80% of agricultural
preduction.
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