PROPOSED ROUTE NO. IM-10

Changwat © Udon Thani/ Nong Khai
A.Phen (J.R.2022) - JR.212

Length - 48. 1 KM.



LOCATION OF PROPOSED ROUTE

SUMMARY
PROPOSED ROUTE IM-10
Item Description
Changwat Udon Tani/Nong Khai
Origin A. Phen (J.R.2022)
Destanation J.R.212
Length
Total 48.1 km
Improvement Section 48.1 km
POH Road 0 km
ARD Road 48.1 km
Others 8] km
New Alignment Section ¢ km

Surface Type and Condition
Terrain

Influence Area
Area
Population {1982)
Principal Crops

Traffic (ADT)
Exaisting
1993
2001

Proposed Standard
Total Section

Construction Cost
Financial
Economic

IRR
B/C
Section 1 (26 xm)~

Construction Cost
Financial
Economic

IRR
B/C

Recommendation

Soil Aggregate, Good - Poor
Flat and Rolling

411 km?

32,200
Paddy

157
485
615

F4 (DBST)}

87,680 . 103 B
79,533 . 103 @

7.7 %
0.68

45,614
41,344

12.4 3
1.03

For immediate implementation of
Section 1
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opening.
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1] @RI OB R
Aggtiitldon Thani®s XU Nong Khar OFRICE N5 TV B, RHA2EH OPhen

gaedds L, v— bt RALISE O Nan Chunkt, Sang Khom¥E 78, Chaeng Dankd % 4% 71
H SR EDRLIATH S, (Figure 10. 5. 2 &)

AEORERBRFATELN-BICERBIGL, EPERICRO(O2OH S
L, tORADR, Z20ATHD, MEIZK, Bty 0340, W[l »Wddk
D, UWRBEELLTHERMN2 IS 5,

K, DXEMCHREORANERIZB 22 08B HMAHA0N S8 & Fil 212
EREFNSTELMBBOERLTERICIHBINIODOTH O, XSang Khom HEFE & % &2

FPRELEBBMTH B,

1.2 BHoRR
AEBRICAM LR ORER, Table 10 L 1IKEHL, 2O@®EMutTable 10. 1.

204 v~y Y —RECEBIZRL 2,

2. X

L1 FRIFE
A EARBRICHLEBURROERZBRILALEEELBZ0T, ZilR T
i THCERSFX ) T EBTSIEE L

2.2 JSuE4EZZ AN
Weg ) v 7 HINHHOELIEZHARE, RAXETERBLEv=aTrao vy

TDF -5 2L LTRDESICHEL 12,

Proposed Road Link

K A.Sang Khom Z
o, M

8. Phu Sadet

Legend (™) Road Node
| ] Road Link Code

EHE Proposed Road Link

m=emm Other Road

Traffic Volume in Base Year

Vehicle Type

Source Link
(bagse year) No. p/Cc p/P L/B M/B H/B PB/T 4/T &/T 10/T ADT
Manual Counts 1 2 37 5 5 5 4 32 142 - 234
(1982}
2 - 44 1 4 1 5 3 8 - 66

10 - 1



2.3 HHGE
HERSLOKEXERE (F Yy 7/8) 3LUAYRBHE (F /8D i,
RS BREAEORMIPICRAA Y2~ L THOoNZEHREUARL L (

BT MR ENT B k- THEEL.. BERBANTOLEDTE A,

FAZSENGER MOVEMENT (1932) FREIGHT MOVEMENT (1932)

o —— e e e et —— et et e - —

e e e

PROPOSED

FPROPOSED TRIFS TONAGE PER DAY
ROAD FER RCAD - -
LINK DAY LINK NON-AGRI. AGRI. TOTAL
1 057 1 100 234 3324
2 203 2 7 16 23

2.4 MGEONRMIFHE
1981 -1987, 1987—-1993, 1993 - 200l MIIc B T A RES LTV OKEET
OIFHEMECER, A4 - DT 3301 TARANXLTFURICE-THKDHI. F

WOMEL LFHFONANRMBUERLUTOBY TH S,

GROWTH RATE OF PASSENGER MOVEMENT

———r —

GROWTH RATE (% FP.A.)

-————

ITEM 1281 1927 1993
1937 1593 2001

PER CAPITA INCOME 4.2 4
TRANS. PRICE INCREASE 4.5 4.5 4.
FOPULATION 2.1 i

FASSENGER MOVEMENT &1 6.1 Ll

T St e . L. e e e o . e P Bt . i . B o G B P o St

GROWTH RATE (% P.A.)

ITEM —1981 o 1937 1993

19;7 19;3 2001

NON-AGRI. 7.9 7.5 7.9

AGRICULTURE 0.4 0.4 0.4
FREIG;; ) 2.6

2.6 2.6

2.5 ERBICMHBEZML

4L~ r07.3.303) CAREFIRETRICERSIUCMBZERD G

WMty athEERD L,

RATE OF INDUCED AND

DEVELOPED TRAFFIC

YEAR

INDUCED 1S.0

DEVELDPEL 0.0

1993 2001

—

15.0 15.0

2.8 2.%

2.6 f9RIMm

1) UOHE B

PR L ORRE - ST AR RMEES, LTORMBR L&

R R UEAY N L R Y
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TRAFFIC COMPOSITIAON

(UNIT 2 %)
LINK PASSENGER FREIGHT

YEAR e i -

NO P/C PF/P L/B M/B  H/B P/T  4/T &/T 10/7

{1982 3.6 66.1 8.9 12.5 8.9 2.2 18.0 79.83 0.0

1987 7.2 62.4 9.5 12.8 8.1 6.1 17.5 63.0 3.4

1993 11.6 S3.1 10.1 13.1 7.2 10.8 14.8 53.9 18.5

200t 17.4 S2.2 11.0 13.5 5.9 17.0 16.0 35.0 32.0

2 1982 0.0 $88.0 2.0 8.0 2.0 31.3 13.8 S0.0 0.0

1987 5.8 €2.2 2.6 7.3 2.1 27.5 18.0 46.1 .4

1993 12.7 75.8 8.4 6.5 2.2 23.0 17.2 41.3 18.5

2001 22.0 &6.0 4.3 S, 2.3 17.0 16.0 35.0 32.0

2) BRADT

SERBRLEOY Y MEEHFELZARBLUTICRTEEDTHD, 2201

gy vy @y £ MO IITable

10. 2. 1 KRY,

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

——

TYPE DOF VEHICLE

YEAR - -— ADT M/C  TQTAL
P/C L/B M/B H/B P/P&T 4/T7 &/T 1O/7

1937 b 3 k4 3 L7 1% 71 4 190 223 419

1993 13 7 13 6 24 17 o4 12 228 232 433

2001 40 17 21 9 16 35 3z 307 30Y 615

137

3. Bkl

31 H&

RO oR LN, KATHD, MRRF YV RRLEL, ¥+ 7, BIEE,
ERFSCRPWMETRINICRO TS, BRRKR, REF LXK, KERCHEEO LR
AR - T 5B,

WMo tiMARTG L bEIGEORRE, Table 10.3. 1 &Figure 10.3. 1 lK/RL, #

72, Udon Thani &Nong Khai M@l F#MIEME dFigure 10.3.20&E0ThH 3,

3.2 WRTH

EEEAOROREMIERIEZ, With Project ZWithout Project ORF D20 TF
MU FTHLAEMHmHE, REBONBLETEERRBTable 10.3. 2050 TH 5,
REVEVODBRBELRMBEREEEREID, SREOAHEUNMBNROKRESEICL
TTable 10.3.3. 0Lk IR -7
FROTELSBIEMI TR N EERLEEERICLD, EEBHEHARL, &
NOSREEENRRUTIERMONIBEREES &, MAEMA (N.P.V ) %Table
10. 34 DEHicHB LA,

ZONP.V ONith ProjectDi & &, Without Project O EDER, ZOHBOME

fiisThs,



LoEERONH vehicle Operating Cost Saving
{Unit: 1,000 Baht)

AWMEN, B1E BIRTENARILBERFT -SRI MATIEHBY >~ 2

OEITHR (LT "VOC" &End) £Hith Project EWithout Project 4 — -2

2001
N Reoad Class 1987 1993
TS L. oa _ 1987
. o 1a Ty ey 921 8,434 12,204
BV I7BBAVOCOaA PHCERESAAHBRRREUTREET LB CH 3, 1 (F4) 3 !
1+28 (F4+4F5) 5,468 7,860 11,388
. ; ,760 9,713
Road Condition 1 (F4: only Link 1) 4,708 6,76 '
24 (F5) 3,013 5,177 8,137
Without Project With Project
Link l) Nos.of Nos.of Load Class 1) Nos, of
Length Road Wooden Narrow Length Wooden
No. Terrain {km} Class Bridge C.Bridge {(km) Case Case Case Case Narrow
1 2 3 4 Bridqge
5 =Ty s
1 Rolling  26.0 2B 2 0 26.0 }1 1 1 )2a 0
(F4) 2A ~ |(F5)
2 Flat & 22.1 3 1l 0 22.1 0
Rolling 1 Tl
TlUiEati, RIORTEFEELERIZT -2,
1) Road 1 : Paved Road
Road@ 2A : Laterite Road with good surface condition and alignment .
2 cac v goor sur * 9 Design Standard : F4 (if not feasible, F5)
Road 2B : Laterite Road with good surface condition but poor ali nment . .
g ? g Geometric Design : AASHTO (Rural Highways)
Road 3 : Laterite Road with poor surface condition and alignment Typical Cross Section : as shown in Figure 10.5.1
Road 4 : Earth Road Minimum Height of Embankment
Ordinary Section : 1l.0m
. i - l - H = 1.
VOCHI#i, With Project®2 Y 27 ®V OC &Hithout Project OOV OC E D% Approach of Bridge in Flat Area : 2.0m
T, HHMWICEHA2VOCOMBRRIERETEEDTH B, .
5 TR Flocod Section : 0.7m {above flood level)
Pavement Structure
In case of F4 Standard
DBsST : 2.5cm
Crushed Stone Base CBR>80% : 15.0cm

Soil Aggregate Subbase CBR>20% ¢ 15.0cm

Selected Material CBR> 6% :  20.0cm



In case of F5 Standard

So1l 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

-t DB, Figure 10. 5. 21K,

2.2 IPRBELURER

Financial and Economic Construction Cost

13- 0cm Construction Cost (10° F)
Road Closs Length onstruction Los B Remark
20.0cm {Km) Financial Cost Economic Cost
F4 (DBST) 48.1 87,680 79,533
g 100cm F5 (Laterite) 48.1 53,516 48,457
F4 + F5 48.1 69,147 62,674
200 m r4 45,614 41,344 ’;“;ggtii ;{‘;Tlink
00 » &
2.4m x 2.4m
as required 6. ¥E¥EEEID
FERMNERNBEERRCRMmAERE I Table 10.6.1, 10.6.2, 10.6. 3. %2 10. 6.
4ICRTEY THSB,
CON—tRFABRBETCHZ 4 —YTALTROVPADTOS O —RBEMTIIF 4 B 7
RC - Slab
7 4 - “/‘ j”’?& 5 a
PC - Girder

as shown in Bridge List in Figqure
10.5.2 . #&A V7t

A vy PERTF -2 R EHERIITable 10 7.1 KRTHY TH 5,

FlFHICLATHH B EMARIE, STHE & CBREEMF L CTable 10,5, 1 1IKR7T,

UBEARNOREINLMBERAIICERRACR2T THHT L L, TRRRTLED

L3,

10 - 5



Table 10.1.1 SUMMARY OF ROAD INVENTORY

Item Descfiption
Origin A. Phen (J.R. 2022)
Destination J.R. 212
Length
Total 48.1 km
Improvement Section 48.1 km
.DOH Road 0 km
ARD Road 48.1 ¥m
Others 0 km
New Alignment Section 0 I
Terrain FPlat 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 Good 1.0 km
Soil Aggregate Good - Poor 47.1 km
Earth 0 km
Pipe Culvert 2 each
Box Culvert Q each om
Bridge
Permanent Bridge 1 each 40.0 m
Narrow Concrete Bridge 0 each om (4m}
Wocden Bridge 3 each 75.5 m

Overflow Section 0 place 0 km




Table 10.1.2

ROAD INVENTORY (1)

PROPOSED ROUTE NO. _IM-10 ROUTE NO. ARD A. PHEN (J.R. 2022) % J.R. 212 L o= 48.1 g
UDON THANI / NONG KHAIL
T T T T ] 1 i T r T T t 1 T 1 T T t T T T T ! I | ' l ! 1 T
[ [ ] b {e) [s0]
STATION  (Km) c o < © © = A = 2 3 & o N S ~ X 2
— gttt
= =
N <
VILLAGE 4 2 5 0 & o
4 o °o % o3 - S g a2
- N Zeo0 Qoo
- gad BN S &% 223 88 2
~ Household (H) Q0 0 LR L Ju L
- Population (P) M o MR a ma o i AR e e
I ! 1 | 1 ! L 1 $ b 1 ! | ! 1 | ! i 1 ! ] 1 ! | ! 1 ] 1 1
] 1 ¥ T 1 i ¥ I ¥ I 1 1 T 1 T ] ' | T 4 I ] ¥ ' I 1 1 1 B
TERRAIN Rolling Flat
] (i 1 ] 1 1 1 1 | I (| 1 i ! 1 1 1 ] 1 1 1
1 T T T L T T 1 1 T 1 T T I i 1 | I { 1 I
Formation
5.50(7.00 8.0 6.00 8.00 .00 7.
Wk : —t—t | z : | | : o e > -
CROSS Embankment '
i 0 0.50 0.20 0.20 0.40
H ht m 0.20§0.78 1.00 0.40 0.20 1.00 0.20 0.50 1.50 0.3
SECTION €xg ( ) [l 1 1 1 ! 1 [ ¢ 1 ! ] 1 1 I !
Cutting ] L] ¥ ] 1 1 i ] T 1] I | ] I i 1
Depth {m)
! 1 1 1 1 1 L 1 ! ] 1 i 1 | 1 i 1 ! 1 l ] 1 I 1 ) ! } | {
3 ) T ] L] 1 ] i 1 L] T 1 1 [ 1 t [} ] ) I i ] ) 1 | i 1 T T
Type/Length D.T. Laterite
PAVEMENT A Pt | i — Pt ] ] : i —t+—
Condition Good Poor
] ] 1 1 1 | ] ! 1 1 § | 1 1 (1 ] 1 ] 1 | 3 ! I A L | 1 ! :
Overflow ! ' ’ ! ' ! ' ' ! ¥ V v t i ¥ 1 1 1 1 1 T 1 T 1 i 1 i i T
FLOODING Length({Xm) /Height{m)
! 1 1 1 ] I ] { ! ! 1 1 1 1 1 ] 1 I ] f | 1 I 1 1 !
1 T T T | 1 T 1 1 L] ] 1 1] ] [] 1 i 1 1 i 1 v i i ] i
Left Bush Paddy Bush . Swamp
LAND — ——t——t— —t— —
USE .
Right Paddy Bush Swamp
! ! | I i ! 1 1 ! | 1 1 1 1 I 1 { l | | 1 1 ! 1 1 1
PIPE T 1 T 1 ) K ] T T t i I 1] ] i 1 ] ] T 1] ] 1 ) 1] 1] ] 13
CULVERT Total Numbexr 43 pipes
—_— — 4 4 —t
-t
station (Km) < < © ~
s ~ © o
— o~
: E ] ] } i } ] — — i i t i } f i i } ] ] } % i ! i i
o
BOX a 8 o
CULVERT @ o o
& o~ [} N
%
BRIDGE imensi g 5 ° o
Dimension 2 3 =4 S
< < ~ <
. 8 . . .
HO u Y N
e i i ;
O~ = = =
-ttt 4+ttt 4t
RIGHT OF WAY (m} 15.0
T e B e A B e B e L E e R S — —t—t 1
Horizontal Pooxr Fair
1 | 1 ]
ALIGNMENT — —t i b i — it } | bt ] R | E —t ! -
| Poor Fair
} } ] } : t } t — f t } ] l i . ] I t t | t E f t ; —t
ROUTE NO., AGENCIES ARD ' '
-ttt i —t—t—t— T A "




ROAD INVENTORY

PROPOSED ROUTE NO. _ IM-10 ROUTE NO. ARD A. PHEN (J.R. 2022)% B.PAK BUAT (J.R. 212) (Cont'd) L = _48.1
UDON THNAI / KHON KAEN
' ! ! ! ! ' v T T T T T T T T 1 1 1 T T T T T 1 [ T T T T
.~ o o~ <
TATION (Km) & ™ I~ P - = - it g = A & ¥ a ] 2
I — —— p——t b ——————————————+————+—
. 99
VILLAGE o A
o8] U] zﬁ
- Name Ay =
- & 2] o v o
500 Q© < O
- Household (H) 8:\1-—1 ﬁmm ﬁ 23
) Jiw [
- population (P} Cma mine M m
i ! ! ! : 1 1 1 1 1 ! ! 1 : ! { 1 i ' l ! 3 1 : 1 ! L il
= ! ! ' ¥ [ T T T T T T T T T i i t T i T T T I i T T 1
TERRAIN Flat Reolling
| R ! : 1 1 L ! 1 ! { 1 1 ' L 1 1 1 1 ! l L 1 !
T T 13 T 3 3 13 T t T T ] T ¥ 1 ! ¥ ) ] ¥ 1 i i ]
Formation
Width (m) 5.00 .50 6.00 5.00 6.00 7.00 5.50 |
- {
CROSS Embankment ! ' : = } ; : ! E | i t { 1 i ! : f } : } ]
Height  (m) 0.60 .50 0.20 }0.30 0.60 0.30 0.4 0.60] 0.50
SECTION ! . } { 1 I I Q: t | { f 1 ' L . 1 | i Y ] [}
Cutting 1] 1 1 1] 1 1 1 [] 1 1 13 1 1] ] 1 1 1 1 1
Depth {m)
! : } ! ! 1 4 | ] ! ! ! ! ! ! ] ] ] 1 ! 1 ! ! ] ! ] ! i
T T T 1° T T T T i i 1 i T 1 T i T T 1 T 1 ¥
Type/lLength Laterite
DAVEMENT — +—tt— —t—t— —i — "t
Condition Poor
= 1 1 1 L] 1 i )] t ] L 1 ! ) ! ] ! ]| | | L i ] 1 ! 1 ] L] !
Overflow F 1 T L] v T T T L) 14 T 14 ] 1] ] 1 T T ] T T T 1 T 1 T H T T
FLOODING Length(Kxﬂ/HEight(m)
1 ] 1 1 L ! | 1 1 ! l 1 H ! 1 1 1 } 1 1 1 ! ! 1 1 1 !
T 3 T 1 T T T T T T T T 1 ] T 1 ] I 1 1 1 T I 1 i T ]
Left Paddy Bush Paddy
LAND P—t —t— —t —t —tt
USE Right Paddy Bush Paddy
——t ——t—t Pttt ——fr] bttt
PIPE Total Number
CULVERT 1 l 1 ! 1 1 1 1 ! 1 [ 1 ! I 1 1 1 1 ! L 1 l i ! ! 1 ] ! 1
1 ] 1 1] 1 1 i 1 1] 1 ] ] 1 ] 1 1 L) I i 11 i T 1 [) i 1 | ] l
station (Km)
I i 1 ] 1 1 | 1 ] 1 [ ] 1 ! ] L ! |- | 1 ] I 1 I 1 [ H |
T ) T 1] ] T ! [ L 1 1 ¥ T 1 1] 1 1 1 1 [ ) 1 ] 1 ) T i T ]
BOX
CULVERT
&
BRIDGE .
Dimension
— t } f i ; | } ot } ; } ] ; : : 7 ! } ] t } } } f i ] :
RIGHT QF WAY {m) 15.0 |
— — et S ammuns S b — —t —tt —
Horizontal Fair Poor ' | |
AlcuerT " — —t -ttt
Vertical Fair Poor
E— b 1 } f } } } } } f } } E f ; T - ! i f F f f { ot } T
FOUTE NO., AGENCIES ARD
\. ' [ 1 L I 1 ! ] : } i ] ! | ] ! ! I { | ! ! | } ! { ! ! 1
t t ' 1 T T T T T T T T ! ] T i ] ) T I I T 1 T V T ! | !



Table 10.2.1 TRAFFIC VOLUME ON ROUTE IM -10

1993

e s e e b ettt T e A it Pk, e

YEAR 1987 2001
LINK 1 2 AVR. 1 2 AVR. 1 2 AVR.
N+D 2 4 5 12 13 13 33 35 24
P/C 1 1 1 1 2 2 2 5 5 s
oV 0 ) 0 ) 0 Q 1 1 1
TOTAL 6 5 . 6 15 15 15 39 42 40
N+D 7 2 5 11 < 8 21 7 14
L/E 1 1 0 1 2 ) 1 <) 1 2
v ) ) 0 0 0 0 1 0 0
TOTAL 8 2 5 13 4 e 24 g 17
N+ 10 5 3 15 & 11 25 9 13
M/B I 1 1 1 2 1 2 4 1 2
v 0 0 0 0 ) 0 1 0 1
TOTAL 11 b 9 17 8 13 30 10 21
N+D & 1 4 3 2 5 11 4 g
H/B I 1 0 1 1 0 1 2 1 1
DV 0 0 0 0 0 0 0 0 0
TOTAL 7 2 5 10 3 & 13 4 9
N+D 52 59 59 a2z 77 79 123 108 11&
P/PYT 1 S 9 9 12 11 1z 18 16 17
oV 0 0 0 3 2 3 3 4 4
TOTAL &7 68 &7 97 91 94 145 128 137
N+D 23 2 16 25 z 15 23 2 13
4/7 I 4 0 2 4 0 z 4 ) 2
Y 0 0 0 1 0 0 i 0 0
TOTAL a2 3 19 30 2 17 28 2 16
N4+ 109 L b2 81 S 44 51 3 29
&/T I 16 1 9 12 1 7 8 1 4
oV 0 0 0 3 0 1 2 0 1
TOTAL 126 7 71 96 5 54 61 4 35
N+D 14 1 8 25 2 16 47 a 27
10/7 I 2 0 1 4 0 2 7 0 3
v 0 0 0 1 0 1 2 0 1
TOTAL 16 1 9 33 2 19 55 5 32
N+D 238 ®1 166 263 109 192 334 171 259
ADT 1 36 12 25 ay 146 29 S0 26 39
v 0 0 o 9 4 3 11 & 9
TOTAL 273 93 190 311 129 228 395 202 307
N+D 273 136 210 290 167 234 531 224 252
M/C I 22 14 18 23 17 20 23 20 22
DV 0 0 0 S 3 a 5 4 4
TOTAL 295 150 228 318 187 258 360 249 20%
N+D S11 216 375 553 277 426 b6 395 541
TOTAL I 58 26 43 42 33 49 74 46 b1
v 0 0 0 13 7 10 16 10 13
TOTAL  S69 262 419 629 317 485 755 451 615
NOTE
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC 1 : INDUCED TRAFFIC

10 - 10
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rigare 10.3.2 CROPPING CALENDAR(1) CROPPING CALENDAR(2)

0200 CHANGWAT UDON THANI 0300 CHANGWAT NONGKHA!

" " ? i
i i i R A SAL racihaih ol e A L
LTI U ey T A

R L U e

A

)

nHERE Yy e

R )

|
NAME OF CROP JAN IFEB MAR|APR| MAY |[JUN [JUL |AUG{SEP [OCT |[NOV|DEC NAME OF CROP JAN | FEB|MARJAPR.| MAY.[JUN.| JUL.| AUG] SEP| OCT
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TABLE 10.3.1 CULTIVATED & CULTIVAERLE LAND

e e g s e ek AR P e b i B o bl P S it S e e s St P P B

(1979)
L [ UNIT @ 1000 RAI (KM Z) 1
MPHOE AMPHOE CULTIVATED LAND UNUSELD CULTIVABLE LAND
CODE NAME PADDY UPLANLD TOTAL PADDY HPLAND TOTAL
£0.000 ( 96.0)  0.125 ( 0.2) 60,125 ( 96.2)  9.500 ( 15.2)  ©.125 ( 13.0) 17.625 ( 28.2)
0206 PHEN 21.250 ( 34.0)  0.125 ( 0.2) 21.375 ( 34,2) 0.125 ( 0.2)  5.000 ( 8.0) 5.125 ( 8.2)
0207  SANG KHOM 25,625 ( 41.0) - 25,625 ( 41.0) B.7S0 ( 6.0)  E.A2T ( S.0)  A.875 ( 11.0)
0205  PHON PHISAI 12.125 ( 21.0) - 13,125 ( 21.0)  S.625 ( 9.0) - 5.425 ( 9.0)
TABLE 10.3.2 CROP PRODUCTION
ITEM PADDY ~ MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON  UPLAND  TOTAL
NUITS CANE TOTAL
PLANTED AREA (1000 RAID ) S
1921 45, & - 0.22 0.89 3. 28 0.11 1.65 - £.20 71,86
1927 66,06 - 0,22 0.39 3. 43 0.12 1.65 ~ £.36 72,41
1993 WITHOUT PROJECT  664.45 ~ 0.22 0,89 2.70 0. 13 1.65 - 6,58 72,03
WITH  PROJECT  68.06 - 0.22 0.89 4.14 0.13 1.65 - 7.04  75.10
2001 WITHOUT PROJECT  64.99 - 0.22 0.89 4.00 0.14 1.65 - 6,87  73.683
WITH  PROJECT  4&.41 - 0.22 0. &9 4.50 0.14 1,65 ~ 7.3%  76.00
CROP YIELD (KG/RAT)
1921 260.7 - 120.0  121.9  2232.1  4000.0 122,38 ~
1987 260.7 - 180.0  122.6  2232,1  L036.1 122,73 -
1993 WITHOUT FROJECT  260.7 - 180.0 1233 2232.1  4072.4  122.3 -
WITH  PROJECT  265.5 - 182.2 124,58  2245.5  4108.9 122.3 -
2001 WITHOUT PROJECT — 260.7 - 180.0  124.3  2232.1  4&121.1 122.5 ~
WITH  PROJECT  271.9 - 185, 1 127.9  2263.5  6207.3 122,83 ~
CROP PRODUCTION (TON)
1921 17,120 - 2% 1082 7,321 684 201 - 8,354 25,474
1987 17,223 - 39 109 7,772 7320 201 - §,851 26,075
1993 WITHOUT PROJECT 17,327 - 29 110 2,250 780 201 ~ 9,380 26,707
WITH  PROJECT 18,068 - 39 111 9,335 785 201 ~ 10,472 22,540
2001 WITHOUT PROJECT 17,466 - 37 111 2,933 851 201 ~ 10,136 27,402
- 40 114 863 201 -~ 11,409

WITH PROJECT 13,655

10,1%0

30,044

NOTE @ SYMBOL “—" MEANS ZERO OR NEGLIGIBLE 3MALL
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TABLE 10.2.3 FARMGATE PRICE AND PRODUCTION COST

i e e A e Pt T e T S TR WYy e e
——— e et e S i

— e e A i L s it e e At e S Bt b 7y ey R e gy T

1TEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF ~ COTTON
NUTS CANE L
FARMGATE PRICE (BAHT/TON) _
WITHOUT PROJECT (198t ~ 2001) > &bl - 7,313 9,641 597 6;: 3’2%3 -
WITH PROJECT (1927 — 2001) 3,953 - 7,313 4641 612 6 ?
CROP PRADUCTION COST (RAHT/RAI) _ _ 479 _
WITHOUT PROJECT (1981 - 2001) 403 - L67 1,010 759 2,506

WITH FROJECT (1987 -~ 2001) 619 - 637 1,020 772 2,331 479 -

TABLE 10.3.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT WITH PROJECT
YEAR - - ————— et
PADDY UPLAND TOTAL PADDY  LIPLAND TOTAL
1987 24,437 2,597 29,284 27,281 2,641 29,722
1993 26,347 2,740 29,587 29,3282 ., 112 32,494
2001 27,062 2,945  30,00% 21,367 2, 422 24,7589

Tt et . L e e R A el . A ik e e S S . PR ek e TR S e VD B o L e e ke
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Figure 10.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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C. UDON THANI A. PHEN (J.R. 2022 ) - JR. 212
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Table 10.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-10 (48.1 km) (1)

{Soil Aggregate Surface)

Unit Financial {DasT}
Items of Unic Rate - -
Q'zy B o't Financial Economic , Financial Economi
< Cost {103B) Cost {10331 Q'ty Cost (1033) Cost {lOSE)
DIPECT CONSTRUCTION COST
Clezring &nd Grubbing ha 15,000 113 1,695 1,542 113 1,695 1,542
- . 3
Excavation ~ Soil m 20 0 0 0 Y 0 0
Excavacion - Hard Rock m3 160 ) 0 0 0 0 0
Embankment o 45 151,300 6,808 6,195 151,300 6,808 6,195
Salected Meterizl m3 80 99,900 7,992 7,112 99,900 7,992 7,112
Soil Ageragate Surface or Subbase m3 105 69,900 7,339 6,532 69,900 7,339 6,532
s ; 3
Crushed Stone Base m 370 45,900 16,983 15,624 10,700 3,959 3,642
Soil Ageregare Shoulder m3 i1as 19,800 2,079 1,850 4,600 483 429
Prime Coat zné DRST m2 53 259,100 14,251 12,826 60,500 3,328 2,995
Pipe Culver: m 2,100 1,540 3,234 2,975 1,540 3,234 2,975
Box Culvers m 16,000 1] ] 0 v] 0 o
Long Soan Bridce m 80,000 c 0 o] 0 o] 0]
Snort Span Bridae m 40,000 84 3,360 _2.,8% __ . ..B4 3,360 ______2,9%0 ____
Sub Towsl (a) 63,742 57,650 38,199 34,416
Miscellansous Works (a) x 7% _ 4,462 4,036 ————e 22874 2,403
Toral (b) 68,204 61,686 40,873 36,825
PEYSICAL CONTENGINCY (b) x 15% 10,231 9,253 6,131 5,524
ENGINZZZTING AND
ADMINISTPATION (b) x 10% i 6,820 6189 e 4,087 3,883
Sub Tocel 17,051 15,422 10,218 9,207
LAND ACQUISITION
Highly Developed Land ha 50,000 38 1,900 1,900 38 1,900 1,900
Less Developed Land _ha 15,000 ——33 223 525 o33 523 .32
o ,425
Sub Total 2,425 2,425 2,425 2 4
79,533 53,516 48,457
GRAND TOTAL 87,680 ? !
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CONSTRUCTION QUANTITIES

AND coOsTS (DBST + Soil Aggregate Surface) (2)

——
Unit Financial Proposed Route Number —
Items of Unit Rate IM-10 (1-2) (26.0 km) 1/ IM-10 (2-3) (22.1 km) 2/ IM-10 {T) {48.1 km} 3
o'ty B o't Financial Economic o't Financial Economig o'ty Financial m
Y cost (103B) cost {103B) ¥ cost (103g) cost (10°F) Cost (103F)  cost(ipy
S
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 60 900 819 53 795 723 113 1,695 1,542
Excavation - 501l m3 20 0 0 0 0 0 0 0 0 ]
Excavation - Hard Rock m3 160 0 0 0 0 8] 0 0 0 6
Embankment m3 45 59,800 2,691 2,448 91,500 4,117 3,746 151,300 6,808 6,195
Selected Material m3 80 53,000 4,240 3,773 46,900 3,752 3,339 99,900 7,992 7,11z
S0il Aggregate Surface or Subbase m- 105 37,100 3,895 3,466 32,800 3,444 3,065 69,900 7,339 6,53
Crushed Stone Base m3 370 24,400 9,028 8,305 2,400 888 816 26,800 9,916 2,122
3
Soil Aggregate Shoulder m 105 10,500 1,102 981 1,100 115 102 11,600 1,218 1,084
2
Prime Coat and DEST m 55 137,500 7,563 6,806 13,800 752 683 151,300 8,322 7,450
Pipe Culvert m 2,100 700 1,470 1,352 B840 1,764 1,622 1,540 3,234 2,975
Box Culvert m 16,000 0 0 0] 0 Q 0 0 ] 4]
Long Span Bridge m 80,000 0 0 0 0 0 0 0 0 :
Short Span Bridge m 40,000 58 2,320 2,064 26 1,040 925 84 3,360 2,930
"“"'%LB"TB"{;{'(;T‘“""““““‘"”"““‘“““““'““““"'3‘3‘,"2‘16““’"“36‘,6‘123‘““"""“"““1“6‘,%'73“‘“““‘13‘,6‘2"6"‘“"““"“""'3‘9‘,@@3‘“""“13:535‘"
Miscellaneous Works (a) x 7% 2,325 2,101 1,167 1,052 3,492 3,153
" total (b) 35,535 32,119 17,842 16,078 53,377 48,199
PHYSICAL CONTENGENCY (b) x 15% 5,330 4,818 2,676 2,412 8,007 7,23
ENGINEERING AND
ADMINISTRATION (b} x 10% 3,554 3,212 1,784 1,608 5,338 4,82
- Sub Total 8,884 8,030 4,460 4,020 B T —IB—:'_-’:;g__d_-_ —1‘;:353
LAND ACQUISITION
Highly Developed Land ha 50,000 17 850 850 21 1,050 1,050 38 1,900 1,90°
Less Developed Land ha 15,000 23 3{1_5 __________ 45 12 - 180 180 35 525 528
Sub Total 1,195 1,195 1,230 1,230 2,425 2,425
GRAND TOTAL 45,614 41,344 23,532 21,328 69,147 ¢2,674
Note: l/ = DBST Link
2/ = Soil Aggregate Surface Link
3/ = Total Link
10 - 20
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Table 10.6.1 COST AND BENEFITS Table 10.6.2 COST AND BENEFITS

(F4 STANDARD) (FA&F5 COMBINED}
{1000 BAHT) {1000 BAHT)
COST BENEFITS OISCOUNTELDC12%) - CosT BRENEFITS DISCOUNTEL{ 12%)
YEAR CONST. AGRI. VA RMC YEAR CONST. AGRI. VG RMC

COST BENEFIT SAVING SAVING TOTAL COST BENEFIT

e e ——————— e —————— ——— T — o o b b o e S

COST BENEFIT SAVING SAVING TAOTAL COST BENEFIT

1984 15,907 0 0O 0 0 22,343 0 1984 12,535 0 o 0 0 17,611 0
1985 39,747 0 0 0 O 49,334 0 1985 351,337 0 0 0 0 37,309 0
1986 23,260 0 o Q O 26,723 0 1986 18,502 0 0 0 0 21,058 0
1937 0 LT 5,921 ~148 LH,810 0 5,723 1917 O 4H33 S 4465 -52 4H,054 Q 5,405
1983 0 P62 4,360 ~1E% 7,164 0 S.713 1988 0 962 5,867 -41 6,783 0 S.411
1989 0 1,285 4,75% -121 7,922 0 5,437 1989 0 1,283 6,265 -2 7,521 0 5,354
1790 0 1,509  7,17% —108 2,478 0 5,515 1990 0 1,609 4,064 -18  £,255 0 5,246
1991 0 1,922 7,594 -94 9,435 0 5,353 1991 O 1,932 7,063 & 8,987 0 5,100
1992 0 2,256 2,015 -20 10,191 0 5,163 1992 0 2,236 7,461 & F.782 0 4,926
1993 0 2,57% 8,434 —-&7 10,947 0 4,957 1793 0 2,579 7,860 17 10,456 0 4,730
1994 232,280 2,854 2,904 -4% 11,711 10,531 4,730 1994 13,552 2,834  G,301 32 11,186 6,130 4,318
1995 0 a3,123 D277 -20 12,475 0 4, 493 1995 ) 2,128 2.742 456 11,916 0 4,297
1994 D 3,402 9,348 -12 13,233 O 4,262 1956 0 3403 9,183 b1 12,644 0 4,072
1997 O 3477 10,319 & 14,002 0 4,025 1997 0 3,477 9,424 74 13,377 0 2,885
1998 0O 3.952 10,791 24 14,766 0 2,790 1995 0 3932 10,065 70 14,107 o 34621
1999 O 4,226 11,262 47 15,530 0 3,559 1999 0 4,226 10,306 105 14,837 0 3.400
2000 0 4,500 11,733 a0 14,294 0 .,334 2000 G 4,800 10,747 11% 15,567 D 3,185
2001 27,894 4,775 12,204 79 17,058 -6,923 &, 114 2001 -30,129 4,775 11,388 134 16,297 -5,506 2,977
TOTAL 64,920 41,774 134,482 ~h33 175,822 102,563 47,374 TOTAL 44,087 41,774 125,404 940 167,718 78,602 46,038
DISCOUNTED ECONOMIC COSTS : 102,563 DISCOUNTED ECONOMIC COSTS = 78,602
DISCOUNTED ECONOMIC BENEFITS ¢ 69,374 DISCOUNTED ECONOMIC BENEFITS : 46,088
AGRICULTURAL LCEVELOPMENT BENEFIT 14,285 AGRICULTURAL DEVELOPMENT BENEFIT 14,8583
VOC SAVING 54, P95 VOC SAVING 21,137
RMC SAVING ~50% RMC SAVING S
NET PRESENT VALUE : ~33, 135 NET PRESENT VALUE : -12,514
BENEFIT COST RATIO : 0. 68 BENEFIT COST RATIOD : .34
INTERNAL RATE OF RETURN : 7.7 % INTERNAL RATE OF RETURN 10.1 %
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Table 10.6.3 COST AND BENEFITS Table 10.6.4 COST AND BENEFITS

{F4,SECTION 1} (F5,SECTION 2)
(1000 BAHT) (1000 EAHT)
COST BENEFITS DISCOUNTEDC(1Z%) COST EENEFITS DISCOUNTED( 127)
YEAR LCONST. AGRI. Yoo RMC YEAR CONST. AGRTI. voc RMC
COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT COST BENEFIT SAVING SAVING  TOTAL COST BENEFIT
1984 0 O 0 0 0 O 0 1924 0 o) 0 0 0 0 0
1985 16,537 ) 0 0 0 20,744 O 1985 2,531 O 0 0 0 10,701 0
1986 24,807 0 0 0 0 27,7&4 0 1986 12,797 0 0 0 0 14,333 0
1927 0 35 4,708 4 5,087 O 4,506 1987 0 302 760 56 1,007 0 399
1988 0 512 5,050 12 S.574 0  4,44%= 19882 0 450 217 -5 1.214 0 963
19389 o &3S 5,392 20 4,100 O 4,342 1999 o 597 s72 —-49 1,421 O 1,017
1990 0 BG5S 5,734 23 L. 427 0 4,211 1990 0 744 FE0 —46 1,629 0 1,035
1991 0 1,041 5,076 36 7,152 G 4,057 1991 0 =91 957 —42 1,536 0 1,042
1992 0 1,218 4,418 44 7,680 0 3,891 1992 0 1,038 1,043 -39 2,043 0 1,035
1993 0 1,398  h,7460 82  8,20A 0 =,712 1993 0 1,185 1,100 -35 2,250 0 1,018
1994 12,584 1,542 7,129 62 8,733 5,692 3,527 1994 1,214 1,311 1,172 -30 2,453 549 591
1995 0 1,491 7,498 72 9,261 0 Z.340 1995 '8 1,437 1,244 -26  2.:656 0 958
1994 0 1,839 7,247 2 9,788 o 3,152 1994 0 1,563 1.314 -z1 2,858 0 920
1997 0 1.988 8,237 92 10,216 0 2,965 1997 0 1,690 1,388 —-14 =,061 O 880
199¢g 0 2,136  B,406 101 10,843 O 2,783 1998 0 1,516 1,459 -11 3,264 0 535
1999 0 2,288 2,975 111 11,370 0 2,606 1999 0 1,942 1,531 -7 2,867 O 794
2000 0 2,433 9,344 121 11,898 0 2,434 2000 0 2,068 1,403 -2 2,669 0 751
2001 -19,663 2,581 9,713 121 12,425 -—-3,592 2,270 2001 =-7,4602 2,194 1,675 3 2,872 ~1,390 707
TOTAL 24,265 22,545 107,507 968 131,019 S0,4628 52,241 TOTAL 14,934 19,229 17.898 —428 36,699 24,193 17,847
DISCOUNTED ECONOMIC COSTS : 50,625 DISCOUNTED ECONOMIC COSTS : 24,192
NISCOUNTED ECONOMIC BENEFITS @ 52,241 DISCOUNTED ECONOMIC BENEFITS @ 13,847
AGRICULTURAL DEVELOFMENT BENEFIT a3, 021 AGRICULTURAL DEVELOFPMENT BENEFIT by BbG
VOC SAVING 43,905 VOC SAVING 7.232
RMC SAVING 315 RMC SAVING -252
NET PRESENT VALLUE : 1,613 NET PRESENT VALUE : ~10, 244
BENEFIT COST RATIO : 1.032 RENEFIT COST RATIO : a.57
INTERNAL. RATE OF RETURN : 12.4 % INTERNAL. RATE OF RETURN : 6.8 %
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population (1,000)
1982
1993

Average travelling speed, without ({kph)

Isolation

Acecess 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

(1)

133

1

L)

32.2
39.5

44

6.1
0.014
41

22
(.049
107

o o o

14.0
0.031
72

3.4
0.008
32

Table 10.7.1 SOCTIAL INDICATORS

{Proposed Route IM-10)

Education
Accesg 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 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
(asw) - (a/w) 2/

Score

Total Score

1]

.-

"

Ldd

"

8.7
6.2
0.088
48

19
470

2.1
40.4
42,5
1.61
103

80.0
74.6

2,025
1,889

0.11
196

599

106 - 23

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 populaticn 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 ko an average
value of the same indicator E in case of the
sample areas, 33 in number, along paved road
near the proposed routes.

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

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

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

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

= Agricultural sector shares 40% of GRP, and

~ Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM-1]|

Changwat : Udon Thani
B. Thung Yai (JR.2096)- K A. Thung Fon
Length - 8.3 KM.




LOCATION OF PROPOSED ROUTE

PROPOSED ROUTE IM- 11
ltem bescription
Changwat Udon Thani
Origin B. Thung Yai (J.R.2096)
Destination K.A. Thung Fon
Length
Total 8.3 km
Improvement Section 8.3 km
DOH Road 0 km
ARD Road 8.3 km
Others 0 km
0 km

New Alignment Section
Surface Type and Condition
Terrain
Influence Area

Area

Population (1982)

Principal Crops
Traffic (ADT)

Existing

1993

2001
Proposed Standard
Construction Cost

Financial

Economic
IRR
B/C
Social Impact

Recommendation

Sorl Aggregate, Poor
Relling

59  km?
7,700
Paddy

74
297
392
¥4 (DBST)

18,823 . 10° g
17,001 . 10> g
5.1 %
0.51

High

For further consideration

N,

G

National Highway
Provincial Road
Proposed Route

W
W\V

CHEHAM MUANG
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Proposed Road Link

. N
©
(7)1
O
0y
@
B, Thung Tai
En
!iiﬂ'!iga
q:kﬂﬁﬂﬂb
a3
HO K.A. Thung Fon
Legend () Road Node
[[] Road Link Code
BB H Proposed Road Link
m—em Other Road
Traffic Volume in Base Year
Vehicle Type
Scurce Link
{base year) No p/C P/P L/B M/B M/B P/T 4/T 6/T 10/T BADT
/1
DOH (1981) 1 17 11 10 13 2 2 5 7 - 67
Manual Counts 1 1 41 4 5 - 5 18 5 - 79
(1982)
Estimated 1 g 26 7 g 1 4 12 6 - 74

Note: /1 Route 2318 Section 0100

Section km (O + 500



2.3 ROHE

HEBELORSZOEE (MY y 7/ /H) BLUNYREGE (>~ /8) a2,

Sl kO REEOREBRITEM A ¥ -0 &

(Z P.A.)

STHONIEFYRUMARD LS GROWTH RATE
BEHSYRBRA I ERE - THEELL, HERBRRLUTOLEDTH S, ITEM 1981 19387 - 1993
1937 1993 2001
PASSENGER MOVEMENT (1932) FREIGHT MOVEMENT (1932) NON-AGRI . 6.9 7.0 7.2
------------------------- _— - i AGRICULTURE 0.3 0.3 0.3
A - FREIGHT 4.5 4.6 4.7
FPROPOSED TRIFS PROPISED TONAGE PER DAY _ -
RDAD PER ROAD -
L INK Day LINK NON-AGRI. AGRI. TOTAL
1 451 1 16 ? 24
—————————————————— —— - 2.5 BRHIUMERZIR

P AL E—1PDT.3.303) THREARLEFRLBELFERSIUVHERAXBEOLY

M shEERDE,
24 XEREOMRMUR

1981 -1987, 1887-1993, 199320010 &EMMICHF 2 RES ST HORDTHE

RATE OF INDUCED AND DEVELOPED TRAFFIC

ORI, FAYvE-FDT3301) TEXLFURKCHE > TRDL, T
BOMBRBLCBOMAFRBEERLUTORDTH S,

( %2

YEAR
1937 1293 2001
I;.O 15.0 15.8.—
0.0 0.0

0.0

GROWTH RATE OF PASSENGER MOVEMENT ITEM

_ L . INDLICED

GROWTH RATE (% P.A.l REVEL OPED
ITEM 1931 19387 1993 T

1937 1993 2001

PER CAPITA INCOME 4.2 4.5 4,7 2.6 TPkxmn

TRANS. PRICE INCREASE 4.5 4.5 3,5

POFULATION 1.3 1.0 1.0 1) HOHD A A%

FASSENGER MOVEMENT 5.2 5.4 5.4

A zZE R Ll i,

11 - 2
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TRAFFIC COMPOSITION 39 pEETA
___________________ . e i o T

WEEANOTEOMIENMIMRIRE, With Project & Without Project WA DT T

(UNIT = %)
T . PASSENGER " ereronr BU7, FRLUAMEMAER, BES0NBRFEREDRETable 1132050 TH 5,
YEAR —————- ——— EsE x5
N, P/C P/P L/B M/B H/B P/T a7 /T 10/ REMEMORREREKEBLERERER SHOTNRUVIBRAXROKELEEIICL

§ 1982 17.3 S0.0 13.5 17.8 1.9 18.2 S54.5 27.3 0.0
197 17.2 50.1 13.0 16.6 3.1 17.9 44.4 29.3 3.4
1992 17.0 S0.3 12.5 1S5.7 4.5 17.5 22.2 31.7 18.5
6.4

2001 16.2 50.5 11.3 14.S 17.0 16:0 35.0 32:0

ZTable 11.3. 30X 5 IR -7,
RO ELBED T LI TRENCEEDNEFEEBBICLY, EEEHAHGEL, o
hhroREEERECHNERN o N/PIRTN S £ &, BRAEEMEL (N.P.V ) £Table

11,34 DX HITEIH L o

ZONP.V OHith Project® ¥4 &, Without Project OEADEMN, ZOHBOER
2 READT

FETH B,
JERBLEOT v/ MEESRRKABRBLUTIKRTEEOTHD, 120

g sRMs 4 7O BTable 11. 2. 1 KRT,
4, ETROMH

I - TS 5 T % 30 .

DEFH] (LT “VOC” Etv3) %HWith Project £Without Project OF4y — X izt

TEtH L,

VEAR e e e e ADT  M/C  TOTAL

' . : s : % g o ! : o - 3
F/C L/B  M/B  H/B P/P&T 4&/T 6/T 10/T BV77RBYSVOCOARMRICRBEFABMBRRAUTICRT LB TH 2,
1987 13 10 13 2 41 7 6 2 95 154 249
1993 17 13 16 5 54 b b 3 118 17% 297 -
0ol 25 18 22 $ 78 3 6 & 167 235 392 Road Condition
Link Without Project With Project
1) Nos. of Nos, of 1} Nos.of
3 mAIgR No. Terrain Length Road Wooden Narrow  Length Road Class Wooden
{km) Class Bridge C.Bridge (km) Case 1 Case 2 Narrow Bridge
1 Relling 8.3 3 4 0 8.3 1(F4) 2A(F5) 0
3L HA&
1)
ETHORM D &, KATHD SO T aM, RHRAMIETIR, HADW0BE Road 1l: Paved Road
BRI A THIFBMEMCE TV 3, Road 2A: Laterite Road with good surface condition and alignment
BAOLBABRCLBETEORRIL. Table 11.3. 1 &Figure 11.3. 112K/ L, # Road 2B: Laterite Road with good surface condition but poor alignment
%, tdon Tham LB B O R EHTEWIER, Figure 11.3. 10&EE0ThH 5, Road 3: Laterite Road with poor surface condition and alignment

Road 4: Earth Road

11 - 3



VOCHEIE, Kith Project®2 Y » 2OV OC &HWithout Project DEEDOVOC LD HE

T, HUWICHBIFAVOCOMBRKRIKRTEEDTH S,

Vehicle Qperating Cost Saving

(unit: 1,000 Baht}

Road Class 1887 1993 2001
1 (F4} 812 1,162 1,824
2A (F5) 618 918 1,474

5.1 TFligaE:

TR, KICRTRHBEEERCT %,

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>80%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

+

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

as shown in Figure 11.5.1

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> ©%

Pipe Culvert
Standaxd Size
Standard Interval
Paddy Area

Others

Box Culvert
Standard Size

Location

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

Location

N—F ORI, Figure 11. 5. 2 KR,

e

”

o

15.0cm

20.0cm

¢ l00cm

200 m

500 m

2.4m x 2.4m

as required

RC - Slab
PC - Girder

as shown in Bridge List 1in Fige
11.5.2



o ThEED K THENR
Fag@itic LA THRM BRI, FTHIEITQEEMF L TTable 11,5 1 KR,
ANERNOREINEMBRAS LCERMARATHRUATSLE, FTRicRTEED

el B,

Financial and Economic Constructicon Cost

a——

Construction Cost (103 ¥)

Road Class Length Remark
(km) Financial Cost Economical Cost

F4 (DBST) 8.3 18,823 17,001

F5 (Soil 8.3 12,398 11,157

Aggregate)

f. BT

ERNBANAEERRUCFEE R ITable 11,61, R 1L 2KRTEDTH S,
cON—FiRF 48, FORBEICSTELMKABBE LEBEK 74~V T TR

Va

1. d&4 v b
Hea A vrI VP ARTF - RURERE P ETable 1L T I RRTEDTHL, CON

—FORENMA Y2 PRMEDEN,



Table 11.1.]1 SUMMARY OF ROAD INVENTORY

New Alignment Section

Item Description
Origin B. Thung Yai (J.R. 2096)
Destination K.A. Thung Fon
Length
Total 8.3 ¥m
Improvement Section 8.3 km
_DOH Road 0 km
Others 0 km
0 km

Terrain Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 5.5m -~ 92.0m, 7.5 m (Weighted average)

Embankment Section
Length 8.3 km
Height 0.2m- 0¢.4m

Cut Section
Length 0 km
Depth m - m

Surface Type and Condition

SBST or DBST 0 km
Soil Aggregate Poor 8.3 km
Earth 0 km
Pipe Culvert 2 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each o m
Narrow Concrete Bridge g each 0m {4m)
Wooden Bridge 4 each 49.0 m

Overflow Section 1 place 0.5 xm




Table 11.1.2 ROAD INVENTORY

PRCPOSED ROUTE NO. _ I1M-11 ROUTE NO. 2318 B. THUNG YAT (J,R. 2096) M K.A, THUNG FON = 83 =
UDON THANI
T T T T T T 1 T T T ] T 1 T t T 1 1 i 1 T ] I i 1 i |
< o @
STATION  (Km) c N - 0 @ 3 o s 9 @ g P ~ ~ ~ e
ettt ———————— z : —t— ]
[
VILLAGE > o o
9.2 200
- Name %?.‘ﬁ 200
] mon
- Household (H) It i
X m Ty
- Population (P) R e
Pttt : { —t—tt
TERRAIN Rolling
. — R S B L A AR S ; : f—t—t—
Formation
width (m) 5.50 9.?0 1 ’ 7-00 | ! 1 ! I | ' 1 ) | { 1 l } | ! |
CROSS Embankment ' ' ' ' ! ' ‘ 1 ' ' } i i n [ | | ] - - P>
SECTION Height {m} 0.30| 0.20 0.40 0.20
1 1 ! | 1 ! i l ! \ | 1 l ! : ! 1 : ] | ¢ ! : 1
Cutting ' ' ! i f J i ' i g 1 1 1 1 f 1 1 i 1 1 T t —
Depth {m) : . ! ‘ .
1 ]
bttt A : : —t— —t—t—t—t
Type/Length Laterite
DAVEMENT . — } } } } } } } t I } } } } t i } } ! } } } } i —
Condition Poor
T b ———————— } - p—t—t—t
A ~U.Jp
FLOODING Length{Kn)/Height{m) ' . HEO. 4
? ; t . } ) } ) f $ } t f f } } } i } } } t f ; fo—t
Left Bush Paddy
LA : e ——t————————+—— i : i
Right Bus=h Paddy
1 ! 1 L 1 ! ] i L 1 | ] ! 1 . | 1 ] | [ | | ! ! ] I
PIPE T T T ¥ ¥ T T T L T ] T ¥ T ] ] ¥ T ) ¥ I i 1
CULVERT Total Numbex 2 Pipes
4ttt : { —t—t—
Station (Km) ~ o~
o 000
1 1 ! i
. E ] ] ! | ! ! i l — : i I E E % ! | i l } E —t—
o
BOX . 883
CULVERT S o ot
& o i
BRIDGE % PR
Dimension o foyele)
o i
-« < st
X rgTpe
g 54
= zEz=
] 1 ] 4 | 1 i 1 [ 1 1 L 1 1 1 1 1
T T i T t H T T T T T 1 T T 1 T t ] : | { ] H | ! : —
RIGHT OF WAY {m} i 1 1 i
—t E ! ———
Horizontal Fair
ALIGNMENT i ' 1 ! 1 ! | ! ! | 1 | ] ] 1 ] :
Vertical l . ' Fai::: . ' ’ ’ I i 1 1 T 1 1 ; } } ! } ! t : ! ——t :
l { } 1 1 ! 1 i ! l { 1 1 ! |
ROUTE NO., AGENCIES S R L A A B = 3 T
. pog 2318
—_ : : —



e - 2 i N > —— ~— > W' ) '\ P
rable 11.2.1 TRAFFIC VOLUME ON ROUTE IM - 11 N N P RN T ale Y FLEACTNN P e AN
e L T _ — A L Figure 11.3.1 LAND USE AND CAPABILITY OF INFLUENCE AREA..
YEAR 1987 a
____________________ e 2001 . _ PROPOSED ROUTE NO. IM —1|
——— e e ans - =R 1 b ‘_,..-4"'.—'-.-1_7'“"' a kY "'\‘ ™~ “ .n‘ -'-, N .
LINK 1 AVR, 1 AVR. 1 AVR. ) '<L—}{.__’_;,D\;\ A RRRN 5;’ 1%}*—“‘@9" Ve b3
i = TTTTEITS e L ] l-‘- . ‘<‘ |! v-'_..’ 1 . - - ' 1 « ;\\ “. :\-\\ d .
N+D 1111 15 15 22 22 g _::t’._’\* St N e . 5 Y S
P/C I 2 2 2 < b 3 e ety T ' 3 \..:' = }’#‘7 o R
oV 0o o o o o o REA S ey = Ty %
TDTAL 13 13 17 17 25 25 L{' - — ‘-\"l_,.-h— u‘i\‘—:‘\ _)_,.-' (!)" 'T—‘;‘.:'._ v \) J ;‘.{
———— - - ————————— v L " V) B L Sl | A
N+D 9 ? 11 11 15 1§ . ?’/’L ' f ﬁ&‘l ‘;;;'“?:jiﬁ" ap
1 - [ “ny R - by y - ) m N’Y
L/B 1 1 1 2 2 2 o o L =TI 7 N .L/» RO <
v 0 0 o o0 0O 0 L g N h 14 .
TOTAL 10 10 13 13 12 18 AR AN WS RN s P Y et e
_____ - DD lEs T A o L AN P N TSN 1Y
N+D 11 11 14 14 19 19 A RN LR AR T POy e N L
M/B I 2 z 2 > 3 = AN A :ﬂﬁr_:. AR
oV 0 0 0 0 0 O '/ N J‘I_.qu);,.r D )
TOTAL 132 13 16 16 22 22 et P —
__________ —_— —_— —— ————e "“-6 A —1" ) 3 o1 - .J
N+D 2 2 4 4 =) S ) I_,J—-——--“‘""*L i S ):) . ]
H/B I o 0 1 1 1 1 17 =l L Rem= Jl T IR
v 0 0 0 0 0 0 belbsed ¢ T/ " Y 'REE
TaTAL 2 2 5 5 ? 5 e N [ s\ ey
—_—— ——— _ L . \],e:f" -‘. 'f -g 7 r b oo d L ;
,.c o i ‘f' ’t - el 3 i
N+D 3 36 47 47 68 &3 JENL{R 1&;» A ] \
P/PXT 1 S S 7 7 10 10 L, URR R P '\\\5 : \
oV 0 0 0 0 P o e At — -—‘-U)' r'w-......— P
TOTAL 41 41 54 54 78 78 ¥ o N T W
—————————— e A -9 [ SeR N
N+D 7 7 5 5 2 2 1wy O B N
4/T I 1 1 1 1 o] 0 5 ' ;.%N’ 50
v 0 0 o 0 0 0 : e VNS N
TOTAL 2 9 & b 3 3 h |/ 4 %Z Tk
N+D s s s 5 5 5 e A
&/T 1 1 1 1 1 1 i LS e :
oV 0 0 0 0 0 0 - o
TDTAL 6 b 6 6 b 6 . 4 v -‘“—u..' ot
N+D 11 s 3 s 5 g A Featy
10/T 1 o 0 0 0 1 1 Al et i
oV 6 o o o o 0 U oG A R
TOTAL 2 2 3 3 & & e [
__________ — e 7
- 1
N+D g2 a2 102 102 145 145 ) .JW}
ADT 1 12 12 15 15 22 22 [ g /.o'
oV ) 0 ) 0 0 0 L ;,Bgr:‘* :
TOTAL 95 95 118 118 167 167 o A L
__________ 73 ' _ 167 - SCALE
N+D 140 140 163 163 206 206 2___3Xm
M/C 1 14 14 16 16 19 19 =
DV o © o 0 o 0 /
TOTAL 154 154 179 179 225 225 2
e — .
N+D 202 220 265 265 a51 251 Y CULTIVATED LAND FOR PADDY
TOTAL I 27 27 32 32 41 41 J, CULTIVATED LAND FOR UPLAND CROP
ov 0 0 O 0 O &} CULTIVABLE LAND FOR PADDY
TOTAL 249 249 297 297 392 392 L CULTIVABLE LAND FOR UPLAND CROP
- . TEETmTmETT T a NCULTIVABLE LAN
NOTE UROPOSE BR UTE ’
N : NORMAL TRAFFIC D : DIVERTED TRAFFIC » feee P D RO
DV : DEVELOPED TRAFFIC I @ INDUCED TRAFFIC f; . INFLUENCE AREA OF PROPOSED ROUTE



rigure 11.3.2 CROPPING CALENDAR

0200 CHANGWAT UDON_THANI
NAME OF CROP JAN EFEB MAR|APR|MAY [JUN [JUL |AUG|SEP [OCT |NOVIDEC
¥
RICE, 15t CROP G & e ¥
MAIZE 4, &
i
TOBACCO ({VIRGINIA 8 LOCAL) ' G =G
% X
SOYBEAN MOSTLY = =
VERY LITTLE : O~8 X
VERY LITTLE -0 X%
:
! Fa ol Y4
KENAF ? & ,
CASSAVA € &
; 3
|
MUNG BEAN G—e M-1X
GROUND NUT {MORE IN DRY SEASON (—& ' °
LESS IN RAIN o—e 73
COTTON o— & % X
SUGAR CANE i o &
|
|
|

Note FIRST CROP SECOND CROP

f Fan 3 (v}
o L4 LAl fal
sowing growing seoson harvesting
season seoson

@
i)
¢

11 - 10



TABLE 11.3.1 CULTIVATED % CULTIVABLE LAND

(1979)
_________________ L [ UNIT : 1000 RAI (KM~2) 1
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
_?OUE _ NAME FALDY LPLAND TOTAL PADDY UFLAND TOTAL
23.000 ( 40.0) - 25,000 ( 40.0) - 2.188 ( 2.5) 2.188 ( 3.5
0209 THUNG FON 25.000 ( 40.0) - 25.000 ¢ 40.0) - ZL188 (3.5 2Z.183 ( 2.9)
TABLE 11.3.2 CROP PRODUCTION
1TEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1781 27.35 - - - - - - - - 27.45
1257 27 .68 - - - - - - - - =7 78
1992 WITHOUT PROJECT 22, 01 - - - - - - - - 28.11
WITH PROJECT 28.01 - - —~ - - - - - 228,11
2001 WITHOUT PROJECT 28,47 - - - - - - - - 28,57
WITH PROJECT 22,47 - - - - - - - - 28,57
CROP YIELD (KG/RAI)
1987 221.3 - - - - - - -
1993 WITHOUT PROJECT 222.7 - - - - - - -
WITH PROJECT 226.7 - - - - - - -
2001 WITHOUT PROJECT 2244 - - - - - - -
WITH PROJECT 224, 0 - - - - - - -
CROP PRODUCTION (TON) i
1931 L 017 - - - - - - - - b, 287
1987 5,126 - - - - - - - - 2 360
1993 WITHOUT PROJECT &.237 - - - - - - - - f’47:
WITH PROJECT b4 350 - - - - - - - - by S5
2001 WITHOUT PROJECT &4 309 ~ - - - - - - _ f,é4$
WITH PROJECT &y 662 ~ -~ - - - - T - -1
NOTE : SYMBOL “—" MEANS ZERO OR NEGLIGIELE SMALL

11 - 11



TAELE 11,3.3 FARMGATE PRICE AND PRODUCTION COST

-- N 0 N
ITEM PADDY MA1ZE BEANS GRUND CASSAVA sSUGAR KENAF CoTTO

NUTS cANE

FORMGATE PRICE (BAHT/TON) _ -

WITHOUT PROJECT (1921 - 2001) 3,887 - - - = - - -
WITH PROJECT (1987 — 2001) T, 954 - - - - -

CROP FPRODUCTION COST (BAHT/RAL) B _
WITHOUT PROJECT (1981 - 2001) 582 - - - - -

WITH PROJECT (1937 — 2001) 602 - - - - - - -

TABLE 11.3.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT WITH PROJECT
YEAR - e e e e e e
P&LDY UPLAND TOTAL FARODY LIPLANLD TQTAL
1987 7,703 39 7,792 72743 70 7,933
1993 7,941 Y0 Z,031 S,435 o3 5,523
2001 8,264 2 3,358 ¥2 406 o 7,504

11 - 12



Figure 11. 5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE

3
» |

10,100
RIGHT OF way

po ' L7
ROAD BED
PROAILE
1 i

v _
avn —_ —
— %-I I- [ EXISTING GROUND LINE

Rrw

| Fsooun

OITCH e PAVEMENT POSSIBLE SOURCE
POSSIALE SOURCE SUBGRADE
fOR SUDGRADE
FILL SECTION
£
RIW RIW
. 30 po
RIGHT| OF WAY
9 D0
ROAL BED
B g ———— — —— -; —_—————
a . i ;] EXISTING 6ROUND LINE
7 q_\ — — .
100 MIN ' | l 100
DITCH I_ MIN
— PAVEMENT
CUT SECTION
E
9 po
ROAD BED
.15 5.{30 178
CARAIAGEWAY
. & |50 1
PRIME COAT
A 2% 2% 5%
= ——— —
A ﬁ

SOIL AGGREGATE SUBBASE(T=15D)CBR 2 20% —
SELECTED MATEMmAL ( T=200 JCBR>6%
SUBGRADE

L S0IL AGGREGATE SHOULDER

DOUBLE BITUMINOUS SURFACE TREAT MENT { T328)
CRUSHED STONE BASE [ T=1301 CER > 807
DOUBLE BTUMNOQUS SURFACE TREATMENT (DBST) ROAD (Class F4)

—S0IL AGGREGATE SURFACE ( T=150) CBR 220%
SELECTED MATERIAL{ T= 2003 CBR =6 /s
SUBGRADRE

11 - 13 SOIL AGGREGATE SURFACED ROAD { Class F5 )
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Figure
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Table 11.5.1 CONSTRUCTICON QUANTITIES AND COSTS IM-11 (8.3 km)

Unit Finzancial (DBST) {Soil Aggregate Suriace)
Itens of Uniz Rate
Q't B ' Financial Economig Financial Economi
B Q'ty ‘g c
Cost (1038) _cost (10°8) 'ty Cost (10°B)  Cost(10°H)
DIRZCT CONSTRUCTION COST
Cleazring and Grushing ha 15,000 19 285 259 19 285 259
Excavacion - Soil m3 20 0 0 a 0 o 0
. 3
Excavztion -~ Herd Rock m 160 0 0 0 0 0 0
. 3
Imbankment m 45 46,800 2,106 1,916 46,800 2,106 1,916
- . 3
Selectad Material m 80 17,600 1,408 1,253 17,600 1,408 1,253
. - - 3
$0ll Aggregate Surfzce or Subbzsa m 105 11,800 1,239 1,102 11,800 1,239 1,102
3
Crushed Stons Bzse m 370 8,100 2,997 2,757 1,500 555 510
3
Soil Acgregate Shoulder m ios 3,500 367 327 600 63 56
Prime Coat azné DBST mz 55 45,700 2,514 2,263 8,300 457 411
Pine Culver: m 2,100 360 756 695 360 756 695
Box Culvers m 16,000 0 o] 0 0 0 0
Long Span 3risce m 80,000 0 0 0 0 0 0
Short Span Bridge m 40,0200 60 2,400 2 2,136 . __ 80 ___ 2,400 2,136
Subh Tocal (z) 14,073 12,711 9,269 8,341
Riscellaneous %Works f{a) x 7% o — °98s 850 o 849 ___ 584
Total (o} 15,058 13,601 9,918 8,925
PEYSTICAL CONTENGEZNCY (b) x 15% 2,259 2,040 1,488 1,339
ENGINZZRING AND
ADMINISTRATION (b) x 10% . 1,508 1,360 . _..99%2 893
T e Torzl 3,765 3,400 2,480 2,232
LAND ACQUISITION
Highly Developed Land ha 50,000 0 0 0 0 0 0
Less Developed Land ___ha _15,000 0 L 0 - S SO — 0
__________________ ———— o
Sub Total 0 0 0
1 2,398 157
GRAND TOTAL 18,823 17,00 12,39 11,

11 - 15
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Table 11.6.1 COST AND BENEFITS
(F4 STANDARD)

{1000 BAHT)

Table 11.6.2 COST AND BENEFITS
{(F5 STANDARD)

(1000 BAHT)

St et . . B i . . e e e - —

BENEFITS

cos BENEFITS DISCOUNTED(12%) SOST HISCOUNTELR(127)
YEAR CONST.  AGRI. Vials RMC YEAR CONST.  AGRI. Yl RMC
COST BENEFIT SAVING SAVING  TOTAL  COST BENEFIT COST BENEFIT SAVING SAVING  TOTAL  COST BENEFIT
1984 a 0 0 0 0 0 O 1254 0 0 o 0 O Q 0
1985 £,500 0 0 0 0 8,530 0 17R% 2,221 0 o 0 L 2,799 0
1986 10,201 o 0 0 0 11,425 o 1986 8,926 9 o o e 7,997 0
1987 0 41 812 -5 S00 0 714 1987 0 41 41 -17 64z 0 573
1988 0 117 &70 -50 937 0 747 1942 0 117 LbE -15 770 0 414
1989 0 193 929 -43 1,074 0 744 19&9 Q 193 71g —13 895 0 639
1990 0 269 987 ~46 1,210 0 769 1990 G 265 768 -11 1,026 Q 632
1991 0 345 1,045 -43 1,347 Q 764 1991 o <45 ©18 -10 1,153 0 454
1952 0 421 1,104 -41 1,434 o 752 1992 0 421 63 -3 1,231 o 549
1993 o 497 1,142 -3 1,621 0 732 1993 o 497 “18 =& 1,409 0 &37
1994 4,017 572 1,245 -35 1,788 1,817 722 1994 726 S78 727 -3 1,362 328 631
1995 0 £59 1,327 -3l 1,956 0 705 1993 0 6537 1,037 -1 1,716 0 61%
1994 0 740 1,410 ~28 2,122 0 424 1996 | 0 740 1.126 z  1.869 0 L02
1997 0 222 1,493 -24 2,291 0 &53 1927 0 B2z 1,194 3 2,022 0 531
1993 0 903 1,574 -20 2,452 ) 431 1993 0 Y03 1,265 7 2,175 0 552
1999 0 T Y] 1,659 -17 2,626 0 &02 1999 0 o224 1,333 10 2,329 0 524
2000 0 1,065 1,741 -13 2,793 0 572 2000 O 1,065 1,404 ] 2,432 0 08
2001 ~-7,221 1,184 1,224 -10 2,960 -1,429 541 2001 -53.1322 1,144 1,474 15 2,435 -938 481
TOTAL 13,197 2,720 19,184 —497 27,466 20,343 10,358 TOTAL 4,751 2,780 15,220 ~31 23,96% 12,186 9,733
DISCOUNTED ECONCMIC COSTS : 20, 3473 DISCOUNTED ECONOMIC COSTS : 12,126
DISCOUNTED ECONOMIC BENEFITS : 10, 35 DISCOUNTED ECONOMIC BENEFITS : 2,933
AGRICULTURAL DEVELOPMENT BENEFIT 2,902 AGRICULTURAL DEVELOFPMENT BENEFIT 2,902
VOC SAVING 7,723 VOC SAVING b2 076
RMC SAVING ~263 RMC SAVING —46
NET PRESENT VALUE : -9, 9E5 NET FRESENT VALUE : 3,254
BENEFIT COST RATIO : 0.51 BENEFIT COST RATIO : 0.73
INTERNAL RATE OF RETURN : 5.1 % INTERNAL RATE 0OF RETURN : 2.2 %

11 - 16



Table 11.7.1 SOCCIAL INDICATORS
(Proposed Route IM-11)

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

L1

1)

L1

40

4.0
0.052
153

0.102
222

0.019

4.0
0.051
119

2.0
0.026
104

Education
Access to Secondary School
Number of Student in 1993 {1,000)2/
Average distance to school (km)}
Per capita time savings (10-4)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student

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

Score

Disparity
G.P.V. in 1993 (Mn B)S8/
With project
Without project
Per capita G.B.V. in 1993 (B)
With project (W)
Without project (w)
Degree of Disparity
(A/W) - (a/w)2/

Score

Total Score

ae

LY

.-

1.5
4.0

0.296
160

27
597

5.0
45.2
50.2
1.36
87

25.50
24.4

2,531
2,805

0.04
71

916

11 - 17

Note:

1/

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

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

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

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

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

Estimated gross value of crop production in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

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

~ Agricultural sector shares 40% of GRP, and

~ Crop production shares 80% of agricultural
production.



PROPOSED ROUTE NO. IM-12
Changwat : Sakon Nakhon

A.Sawang Daen Din (U.R22)-A. Song Dao
Length - 18.1 KM.



LOCATION OF PROPOSED ROUTE

SUMMARY
PROPOSED ROUTE ImM~12
ITtem Description
Changwat Sakhon Nakhon
Origin A. Sawang Daen Din (J.R.22)
Destination A, Song Dao
Length
Total 18.1 knm
Improvement Section 18.1 km
DOH Road o km
ARD Road 18.1 km
Others 0 km
New Alignment Section 0 Ekm

Surface Type and Condition

Terrain

Influence Area
Area
Population (1982)
Principal Crops

Traffic (ADT)
Existang
1993
2001

Proposed Standard

Construction Cost
Financial
Economic

IRR

B/C

Social Impact

Recommendation

Soi1l Aggregate, Good

Rolling

164  km?

11,500
Paddy

255
861
1,116
F4 (DBST)

35,903 . 1063 B
32,590 ., 103 H
12.5 %
1.04
High

For immediate implementation
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] dERBOLER

£pseid, Sakon NakhonSlDESHRICfUTd 3. v — b2, BH2E 8 DSawang Daen Di
g BeiEasl, WIKEDPuaift, Nong Thundd, Lao Yai F 24T Song Dao TR 2,
zoREER, 18.1mTH3, (Figure 12.5 28H)

AUPRBREEAEERIE TS S, BFRHARICIIVLCOhOMNMAKFEL, Z20RAD
i, WAWATH S, B}, Efitvsy—, SIEMX 1 yBid2bb, BTRBELT
PERM 1 rTH D,

Al Song DaoZRl B HUNOEMNSREL R TGENRBEN 2,

L2 BREORR
SFERRCHALLZRMORII, Table 12. L 1IKEHL, Z0OMNMiTable 12. 1.

o4 vyt —BEOERITRLU,

1. %

.

21 FAFIE
HEMZBRICHLABURBROZHREDRBLALRALEBLIOT, RARTH
TR THEEFA) 2EAT L& E L,

22 BEEZBR
W% s MEENOBSFERARR, KBETCRBLIET=aTADY Y7 4 ¥

FOF—-sBELTHRDODLEIICHERELI,

12 - 1

Proposed Road Link

A.Sawang Daen Din & 0B
ol N T
5 EEp
BEgg g@@ O
o A.Song Dao
N
n
Legend (™) Road Node
[] Road Link Code
Proposed Road Link
meema 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 &/ 10/T ADT
Manual Counts 1 3 75 46 27 - 8 33 37 6 255
(1982)

3

2.3

)i

E}E

e

H

=1

x
HEBERLELOREXDBHFE (+Y 27 /8) FLUPRDTE (+/8) |,



BRI KDL OZTMBICHMA Y2 —~1lkTHSNITFEHRPEARSL L ¢

BEHRWMMBREIT B LK THELL, HERRUILUTOEE D THB,

PASSENMSER MOVEMENT (1932)

o e B . e e et S . o B . . Rt St

FREIGHT MOVEMENT (19322)

o e et e e R e e e Bt ek e o e TR T —— —

PROPDSED TRIPS PROFOSEL TONASE FER DAY
ROAD PER ROAD D
L INK DAY LINK NON-ASRI. AGRI. TOTAL

1 1517 1 261 73 333

2.4 ROGEOFHRGTE
1981 -1887. 1987-1933, 1993 - 20010 EMNICH W AR EB L C Y ORMTEE
OFFRMTEER, 24 YLA-1DTLIIDL) THE~NLTFMAICE - TRd12, T
ORISR LITHONLRRMWTRIUTORD TH 2,

GROWTH RATE OF PASSENGER MOVEMENT

—_

GROWTH RATE (% P.A.)

ITEM 1931 1987 1993

1937 1993 2001

FPER CAFITA INCOME 4.2 4.3 4.7
TRANS. FRICE INCREASE 4.9 3.5 4.5
POQPULATION 1.2 1.1 1.0
PASSENGER MOVEMENT S.2 5.5 5.6

12 - 2

SROWTH RATE OF FREIGHT MOVEMENT

e e o i S e e . e e s et P R S ik o . b e,

— " S It o el ks st P ——————— — i e et —— et e

NON-AGRI. 6.7 7.0 7.2
AGRICULTURE c.1 0.1 .1
FREIGHT S.3 3.5 5.7

S

2.5 ERBICBRZER
AALR=FrDT3.303) TENLSRERICERILIUMBRZATORE
MmiticH T AlEEL kBN,

RATE OF INDUCED AND DEVELOPED TRAFFIC

(7))

YEAR
ITEM -
1987 1993 2001
INDUCED 15.0 15.0 13.0
DEVELCPED Q.0 0.0 0.0

2.6 {FkZimG

1) iEL A AR

SO EOWRE - MK AR R AT YL, M T oMM L T

Mzl ic gl o,



TRAFFIC COMPOSITION

(UNIT = %

L INK PASSENGER FREIGHT
YEAR ————— e e e e —
NGO F/C P/P L/B M/R H/RB P/T 4/T &/7 10/7
1 1982 2.0 49.7 20.5 17.9 0.0 7.7 31.7 35.&6 25.0
1987 4.9 46.8 27.0 18.8 2.3 10.1 27.6 35.4 26.8
1993 2.2 43.2 22.9 20.0 9.4 13.1 22,6 35.2 29.1
2001 12,9 32.7 17.5 21.5 7.4 17.0 16.0 35.0 32,0

2) ¥RADT

GEBRBRLEOY I MMEARNRRBRRBUTERT LS 0TED, T2l

B 7 HRBy 4 SR OFEMIITable 12. 2. 1 KR T,

AVERAGE FUTURE TRAFFIC ON PRUPOSED ROUTE

TYPE OF VEHICLE

- YEAR -- - ADT M/C

TOTAL
F/C L/B M/B H/B P/PXT 4&4/7 &/T 10/T
1787 10 57 40 S 114 41 a3 40 Wiy 352 711
3 22 &2 o4 135 143 44 &% S7 4566 395 861
2001 S0 &7 83 36 193 46 100 &1 670 446

1114

3 BEMR

3L T4

YTHORMIBORE R, KHTHDSNTV S, HIETR, F ¥y ¥4 ¥ RLFC,
A, 37, BPEESCRUBEENCARICROTV S, MEORRTHIBIR, R
HZ - T an, KEHEBIRAEEED,

12 - 3

BN L3RG L Ib#IsE R AL, Table 12.3.1 &Figure 12. 3. 1 IK5RL, #

7z, Sakon Nakhon GLIMISD{RHZMIVEMIE L, Figure 12. 3. 20& 50 TH 3,

3.2 PHZEETN

RREAROFkOoREMFEIRALZ, With Project &Without Project OMH 2V TT
MUt PRILAIEMIE, HENHNBRUTEERITable 12.3.20¢H50TH 5,
REMTHORFRRAMBEREERERER SROBGHNEUVARBAEORERESEICL
TTable 12.3.3. QXA -7,

EFROTECEEPIELTUASHAEBEREBEAERICLY, EEBEMEFEL, ©
WO OREEERBUMNERM N PHBITE XSS, FMAEEHEE (N.P.V ) %Table
122340k 5 IHH Ui,

ZONP.V OWith Prozect@ & &, Without Prozect OB ESOEMN, ZOHOBER

Tk TdHs,

4, ETNOHR

AMEY, T1H, BTETENCBPLSLEBF — s KDL IEUHTLIEHEY v 2
OETR (LT "VOCT™ &3) %With Project EWithout Project OF# — 2 IKDW
TR L7,

BV I/ RBBBVOCOaXR MR ERLELAZHBRARUTIERT EB0TH 3,



Road Condition

Without Project With Project

Link 1) Nos.of Nos.of 1) Nos. of
i Length Road Wooden WNarrow Length Road  Wooden

No. Terrain {km} Class Bridge C.Bridge {km} Class Narrow Bridge
h Rolling 18.1 2B 3 1 18.1 1 (F4) 4]

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 allignment
Road 3: Laterite Road with poor surface condition and alignment

Read 4: Earth Road

VOCHEid, With Project@®£ ¥ » 2DV OC &NWithout Project DOV OC EDE

T, YUBICBFAVOCOMBRRIERTLEDTEH S,

Vehicle Operating Cost Saving

{unit: 1,000 Baht)

Road Cladd 1987 1993 2001

1 (F4) 3,879 5,583 9,102

5 zvv¥=Trmyv»y

5.1 Tlifaks

TlaEat i, SUIRTRIFEREZ BRI - A,

Design Standard F4 (feasible)

Geometric Design AASHTO (Rural Highways)

Typical Cross Section as shown in Figure 12.5.1

12

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%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Qthers

Box Culvert
Standard Size

Location

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

Location

=+ OFIER, Figure 12. 0. 2 lc=d,

"

1.0m
2.0m

0.7m (above flood level)

2.5m
15.0cm
15.0cm

20.0cm

% 100cm

200 m

500 m

2.4m x 2.4m

as required

RC ~ Slab
PC -~ Girder

as shown ir Bridge List in Figure
12.5.2



i X THRIM &I, ETHI SCNEEF L TTable 125 157,
ALEHENORINEMBNASIUBRS ARSI TR T 2L, FTHICRTEEY

&HZ):

F4 Standard (DBST) L =18.1 km
Financial Cost 35,903-103 B

Economic Cost 32,590.103 B

6. BHTE
EREHERNEERRCFERLERTable 12.6. l KRTHDTH 3,

cor— R FABBTC7 4 -V TN TEHSB,

1. th&q w87 b
o4 v ny b ERTF— S RUOFEZEREIRTable 12. 1.1 IKRTWOTHE, ZO»n

~tORHENL V7 P ROEDHED,

12 - 5



Table 12.1.1 SUMMARY OF ROAD INVENTORY

Ttem Description
Origin A. Sawang Daen Din (J.R. 22)
Destination A. Song Dao
Length
Total 18.1 km
Improvement Section 18.1 ¥m
DOH Road 0 Jm
ARD Road 18.1 ¥m
Others 0 m
New Alignment Section 0 1m
Terrain Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width €.0m - 9.0m, 7.3 m (Weighted average)
Embankment Section
Length 18.1 km
Height 0,3m- 1.0m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST 0 km
So0il Aggregate Good 18.1 km
Earth 0 km
Pipe Culvert 8 each
Box Culvert 0 each om
Bridge
Permanent Bridge 0 each 0 m
Narrow Concrete Bridge 1 each 28.5 m  (4m)
Wooden Bridge 3 each 25.0m
Overflow Section 1 place 1.0 km
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Table 12.1.2

ROAD INVENTORY

= 18,1
PROPOSED ROUTE NO. IM-12 ROUTE  ARD A.SAWANG DAEN DIN (J.R. 22) v A, SONG DAO L B
SAKON NAKHON
T T T T T T T T T T 1 T~ T 1 T 1 T ¥ T { ! 1 J I i ! T
o ~ < \D o
STATION  (Km) c o~ - © @ = N 5 2 A N ~ o N ~ n
| 1 1 t
ettt ittt L e S
=
5
VILLAGE o= = H @
N Ez o (3] o g A
~ Name HOO Boo
Zu £ O Z O ons o
- Household (H) na oS g GG Onn
) n i I
- Population (P) < m oo o me am mn,
: Attt 1
TERRAIN Flat Rolling
— ' ;".L:f: } i i —r ottt
ormatian
! 6.00 9.'00 7.00 8.00 6.00 7.00 6.50
e = : : | | : — —H ¢
CROSS E men '
secraon Height  (m) 1.00 0.30 [0.50 1.00 0.70 0.80 0.30 0.80 0.40
1 1 1 l ! t 1 1 1 ' ] 1 i 1 | ] ] t 1 | )
Cutting ' ' ! ! 1 i 1 1 1 | | i T i i ; ; f t i
Depth {m)
1 1 1 ! | B | i | ! ! I 1 ] L ! | it 1 1 1 -1 | ] 1 1 1 i 1 |
T A ] ] T T T 1 T T T ¥ T 3 T T ] T L ] | 1 I [} 1 1 1 ) ¥
Type/Leéngth lLaterite
PAVEMENT — —_— e
Condition Good
ST e -
FLOODING 1 gth(Km/Height(m) =100
- ! ] { H 1 ! ] 1 | ! 1 1 1 l 1 ] ] ! $ ! !
¥ 1 i | 1 I T Suga V 1 i \ J i ¥ i ! ' ) T i ¥ T I )
Left Paddy Bush Paddy Cane Cassava
LEND f —t =ttt —t—t——t——
USE Right Paddy Bush Paddy Cg.gg Cassava
—1 ! 1 1 I
PIPE rotal Number ‘ 1 : 5 {' ~ ! s [  N— f—r | I } it ———
CULVERT 8 Pipes
—ttt—t +— 1
Station (Km) ™ 0~ ~ &
o e = ~
— —t—
BOX o
o oo o
CULVERT “ 29 “ a
& 0 ~ I~ < 2
BRIDGE ®oOR N ' e ®
i ] 2 o
Dimension 3 22 o o
< < < ™ <
5 g 4 ; ;
2 @ : 3
LS x &
} o f L t f —i } } } ; } } } 4 } } —q t } i } "
RIGHT OF WAY {m) 12.0 10.0 12.0
! N
—_ bt —t—
Horizontal Fair
T L] [l i t ] | I | . . 1
ALIGNMEN e i } . : f } —t %ﬁir; F— I bt f | } | ! } ot f } } —T"
—— ]
ROUTE NO., AGENCIES ARD ;
3 { 1 ! 1 {
. ——— ——rp s b f—t ] . ! ] ] | bt E i | —rt f—t—




12.2.1 TRAFFIC VOLUME ON ROUTE IM - 12 AR e . S Sy 7 TN P VLS o QR AR N AN A N A RN yA ]
mable 12.2:1 TRAFE ME ON ROUTE I -12 P e AR 3 A8 908 i 7 N e v P e e v
YEAR 1987 1993 2001 .- Figure 12.3.1 LAND USE AND CAPABILITY OF INFLUENCE AREA ,/"
———————————————————————————————————————— W —
LINK 1 AVR. 1 AVR. 1 AVR. g4 . HPF_’_RO_EQ_S,ED. ROUTE NO. IM - 12 sy
—————————— - = e e s L DI i i RLLS B et iz l (
N+D g 9 20 20 43 43 AN J Gngetal AL SAWANG DAEN DIN
prc 1 1 1 3 3 6 6 i i i Y (YN vy P
DV 0 0 0 0 c) 0 ) Py i :.w.;: BPRAL CFe, m_ ¥ : Y.
OTAL 10 10 2z 2 s gehs b " :
_____ e w2 B e Mlr=cs S i\:’? RIS
—_— Y o™ z %in 8 wrad L
N+D 50 S50 54 =4 58 56 ~ PRs= G g b g5
L/B 1 7 7 a 8 ? ? - R e
oV o o o o o 0 KV r'-'r;Sc"
TOTAL 57 57 62 62 67 &7 %? vy AN ;{J;rﬁx ]
—————————— d ——— -— el —— e — Py r‘ :
N+D 35 35 47 47 72 72 st A-EE N K 1 -1
M/B I 5 5 7 7 11 11 — a1 D A
v 0 0 0 0 0 0 i PrEAVA
TOTAL 40 40 54 54 az a3 & A v
________________________________________ K. AN 1 Py | §
N+D s 5 12 13 31 3 K e, 1 ,«r £
H/B I 1 1 2 2 5 S : S
v 0 0 0 0 0 0 e =
TOTAL S S 15 15 36 B e :
N+D 99 99 124 124 172 172
P/PYT 1 1S 15 19 19 26 26
o 0 0 ) 0 0 0 e
TOTAL 114 114 143 143 193 193
N+D 36 36 33 38 40 40
3/7 I 5 5 & & & & -
v Q 0 0 0 0 o
TGTAL a1 41 44 44 46 46 v
________________________________________ T
N+D a6 a6 50 60 a7 97 RS =
/T 1 7 7 g 9 13 1@ P = '
v 0 0 0 0 0 0 ol (2R £
TOTAL 5z S3 69 6% 100 100 = !?}, ==
____________________ —_ - —_— Al
N+D 35 35 49 49 7% 79 ST ET- ke
10/7 1 5 5 7 7 12 12 B A s
DV 0 0 0 0 ) 0 R b
5 o o1 o A = e
. TotAL 40 %0 ST ot 7 \ % P .3 A.SONG DAO =
N+D 312 312 405 405 583 583 LA e ' Tt
ADT I 47 47 61 61 87 37 g ap{f ) = i
Y 0 0 0 0 0 0 78 f o
TOTAL 359 2359 466 466 670  &70 / !
T Te——— - e m———— ey 7.
N+D 327 327 371 371 423 428 v AT St
M/E 1 24 24 24 24 13 13 b h . vt 3
o 0 0 0 0 o o - ? L
TOTAL 352 352 395 395 444 4464 ASS A ,\_E ¥
-—=- - —-— mo—mm—em—— o AL I
N+D 639 439 776 776 1010 1010 '%;' P 1'4%". L7 CULTIVATED LAND FOR PADDY
TOTAL 1 71 71 83 85 106 106 ; e CULTIVATED LAND FOR UPLAND CROP
oV 0 0 0 0 0 0 >\l" 24 "i_,’;i‘?.{(t}t [T CULTIVABLE LAND FOR PADDY
TOTAL 711 711 261 861 _l_ii‘_’_i_l__l_f AEN s '_}'" 4 ESCSSXR CULTIVABLE LAND FOR UPLAND CROP
noTE ) ) % \l._\.--“j [___1 UNCULTIVABLE LAND
N * NORMAL TRAFFIC D : DIVERTED TRAFFIC 43 ‘E MTF PROPOSED ROUTE
OV : DEVELOPED TRAFFIC 1 ¢ INDUCED TRAFFIC %—f-: % — INFLUENCE AREA OF PROPOSED ROUTE
- n o —r i’

12 - 9



rigure 12.3.2 CROPPING CALENDAR

0400 CHANGWAT SAKON NAKHON

NAME OF CROP JAN.| FEB | MAR| APR|MAY |JUN.| JUL |AUG.|SEP |OCT.|NOV.| DEC.
RiIcE , 15! crop ® & & F—1X
TOBACCO (| VIRGINIA B LOCAL ) @ PPN

—— X
KENAF . & ) .
CASSAVA & &
MAIZE b Ly
SUGAR CANE o PN
—%—

MUNG BEAN oG 1
GROUND NUT { LESS-RAIN oo %
MORE- PRY SEASON v i
COTTON o iig H— 3
Note FIRST CROP SECOND CROP
o - —— —X & e— 9= »
wowing  growing seosoD harvesting
season seascn

12 - 10



TABLE 1Z.2.1 CULTIVATED % CULTIVAELE LAND

it i e e et b A o e

(197%)
[ UNIT = 1000 RAI (KM~2) 1]
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
CODE NAME PADDY UPLAND TOTAL PALDY LPLAND TOTAL
31.875 ¢ S1.0) 0.212 ( 0.%) 3Z2.12%8 ( S1.5) - 52,500 ( 24.0) 52.5%00 ( 24.0)
0404 SAWANG DAEN DIN 12,500 ( 20.0) 0,313 ( 0.5) 1Z.813 ( 20.5) - 12.500 ( 20.0) 12.500 ( 20,0)
0407  SONG DA 19.375 ( 21.0) - 17,375 { 31.0) - 40.000 ( &4.0) 40,000 ( &4.0)
TABLE 1Z.3.2 CROP PRODUCTION
ITEM PADDY MAIZE BEANS GRUND  CASSAVA SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1941, 20,24 0,83 - Q.25 1.98 0.47% 0.25 - 4,40 35.24
1987 30.324 0.33 - 0.26 1.99 0.458 0.34 - 4,40 55,248
1992 WITHOUT PROJECT 20. 24 0.52 - 0.27 2.00 0.453 0.83 - 4,40 35,24
WITH PROJECT 30.84 0,77 - 0.24 2.21 0.4z 0.76 - 4,40 25,24
2001 WITHOUT FPROJECT 30.24 0.30 - 0.2% 2.02 0.47 0.32 - 4,40 25,24
WITH PROJECT 30,24 0.75 - 0.26 2,23 0.42 0.74 - 4,40 35,24
CROP YIELD (KG/RAI)
1921 2332.8 260.0 - 189.0 2580.0  4000.0 161.0 -
1987 285.2 261,64 - 189.0 2580.0  4072.5 161.0 -
1992 WITHDUT PROJECT 236, 6 263.1 - 199.0 2580.0 4144.4 161.0 -
WITH FPROJECT 25%.5 266.3 - 170.1 2595.5 4171.3 161.0 -
2001 WITHOUT PROJECT 258, 5 265, 2 - 189.0  2580.0  4247.0 161.0 -
WITH FROJECT 245, 3 272.8 - 191.7  2614.4  4304.6 161.0 -
CROP PRODUCTION (TON)
1921 7,210 217 - 47 S, 1032 1,960 136 - 7,463 14,473
1987 7,254 216 - 4% 5,141 1,974 135 - 7,515 14,769
1992 WITHOUT PROJECT 7,297 215 - =3 5,173 1,987 132 - 7.55% 14,554
WITH PROJECT 7,385 204 - 44 5,735 1,772 122 7,879 15,264
2001 WITHOUT PROJECT 72356 213 - 55 5,214 2,003 131 7.615 14,971
WITH PROJECT 7,564 206 - 4% S, 524 1,300 120 7,992 15,543
NOTE : SYMBOL "-" MEANS ZERD 0OR NEGLIGIBLE ZSMALL
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TABLE 12.3.32

FARMGATE PRICE AND PRODUCTION COST

GRUND CASSAVA

ITEM FADDY MAIZE BEANS SUGAR KENAF COTTON
NUTS CANE
FARMGATE FRICE (BAHT/TON)
WITHOUT PROJECT (1981 - 2001) T 6463 2,235 &y 644 S46 594 4,614
WITH PROJECT (1987 — 2001) 2,755 2,291 &y 664 560 594 4,729
CROP PRODUCTION COST (BAHT/RAI)
WITHOUT PROJECT (1931 — 2001) S26 422 1,010 739 2,130 621
WITH PROJECT (1987 — 2001) 404 4358 1,030 777 2,120 &31
TABLE 12.2.4 NET PRODUCTION VALLUE
(1000 EAHT)
WITHOUT PRO.JECT WITH FROJECT
YEAR - ————— - — - —
PADLDY UPLAND TaTAL FADDY UPLAND TOTAL
1937 8,492 1,715 10,203 2,544 1,72¢& 10,272
1993 2,453 1,744 10,3297 7,033 1,899 10,927
2001 2,847 1,735 10, 652 ¥,711 1.971 11,482

12 - 12



Figure 12.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 12.5.2

A. SAWANG DAEN DIN (J.R.22) - A. SONG DAO

ROUTE NO. ARD (S07I)

C. SAKON NAKHON

PROPOSED ROUTE NO. IM-12

LOCATION MAP
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Table 12.5.1 CONSTRUCTION QUANTITIES AND COSTS

(18.1 km)

Table 12.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 BAHT)

I —
Unit Financial .
Ttems orf Unit Rate
Q'ty B Financial
o Cost (103B)  Cost(10°%)

DIFSCT CONSTRUCTION COST

— ik . e —— —— — T ——— . —

COsT BENEFITS DISCOUNTEDR(12%)

YEAR CONST, AGRI. vac RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT

1924 0 0 0 0 0 0 o
1285 13,036 o 0 ¢ 0 16,352 Q
19284 19,3554 0 0 0 0 21,900 O
1927 o &4 3.879 17 3. 959 0 3,535
19288 0 142 4,143 26 4,230 0 2,432
1989 0 21% 4,447 24 4,700 Q T2 3446
1990 Q 297 4,731 43z J.071 0 3,223
1921 a 275 S,015 =2 5,442 0 3,088
1992 0 452 S, 299 61 5,812 0 2,945
1293 o 320 5,583 70 £, 183 0 2,797
1994 8,760 593 b,023 233 L1699 3. 9463 2,705
1995 0 655 b, 463 a7 72214 0 2,602
1996 0 7ig &2 203 110 7.730 0 2,489
1997 0 730 7,342 124 8,244 Q 2,371
1992 0 242 7782 137 2,762 0 2,249
1999 o 0D 2,222 151 2,278 4] 2,126
2000 o 62 3, 462 144 793 0 2,004
2001 ~15,783 1,020 ,102 177 10,309 ~2,884 1,883

TOTAL 25,562 2,569 93,5615 1,245 103.52% 329,331 40,812

——— T o e R o T e A o e e o e P O Al e e e

Clezring anc Grutbbing ha 1,000
Tycavetion - Soil m3 20
txcaveTion - Hard Rock m3 160
Tmnanament m3 a5
Saiected Material m3 g0
s:;il Aggregate Surface or Subbasa m3 105
Czusned Stone Rase m3 370
Soil Aogregate Shoulder ﬁB 105
Prime Coat and DBST m2 53
Pioe Culvers kn 2,100
Sox Culver:z m 16,000
iong Soan 3ridas m 80,000
Snor:Span-B:idge e = 40,000
Ses Totwal (&)
-.2scel-zneous Works (a) x 7% e e e S
Towal (o)
PHISICAL CONTINGEINCY (D) x 15%
INGINZZRING AND
- :‘-.DMI:-’IS'I‘E_E.TION (b} x 10%
Sw Total ) T T
I3ND ACQUISITION
Zienly Developed Land ha 50,000
.tess Daveloped 1and ha 15,000

S¢o Tortal

DISCOUNTED ECONOMIC COSTS 39,331
DISCOUNTED ECONOMIC BENMEFITS 441,213
AGRICULTURAL DEVELOFMENT BENEFIT 24237
voC SAVING 37,422
RMC SAVING 454
NET FPRESENT VALUE * 1,482
BENEFIT COST RATIO 1.04
INTERNAL RATE OF RETURN : 12.9 %4



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~%)
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 PFacilities
Average distance to facilities (km)l/
Per capita time savings (10-4)

Score

"

o

11.5
13.0

48

4.5
0.038
115

18
0.097
134

0.019
0.022
183

9.0
0.048
112

5.0
0.026
104

Table 12.7.1 SOCIAL INDICATORS

{Proposed Route IM-12)

Education

Bccess to Secondary School

Number of Student in 1993 (1,000)2/
Average distance to school (km)

Per capita time savings (10-4)

Score
Teacher Intensity

Number of teachers3/
University graduate
Total

Number of Student

Indicators
El &/
E2 5/
E &

Degree of Improvement?/

Score

Disparity

G.P.V. in 1993 (Mn B)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)8/

Score

Total Score

-

"

"

L1

-

12 - 16

Note:

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

2.5 and without project case.

4.5 2/ Number of secondary school student estimated
based on the projected population of the

0.160 ; ; :
areas of influence applying ratios of

83 secondary school students to the total
populaticn in the sample area.

3/ Numbers of the sample areas

- 4/ (Number of University Graduate
1s Teachers) / (Total Number of Student) x 1,000
422
5/ (Total of Teachers)/(Total Number of
Student) x 1,000
- 6/ Sum of 4/ and 5/
37.9
37.9 1/ Ratio of E value of each route to an average
value of the same indicator E in case of the
1.80 sample areas, 33 in number, along paved road
115 near the proposed routes.,
The average value of E in case of paved
rocads were calculated at 68.4 from the
following data:
Number of university graduate teachers 438
Number of Teachers 1,283
33.3 Number of student 25,1%
32.2 8/ Estimated gross value of crop producticn in
the areas of influence
2,562 9/ "A" indicates an average per capita value of
2,477 crop production in the Northeastern Region,
which is estimated assuming that:
~ GRP per capita of the Northeast is
0.04 estimated at 11,897 Baht in 1993,
- Rgricultural sector shares 40% of GR?, and
n - Crop production shares 80% of agricultural
production.
977



PROPOSED ROUTE NO. IM-13

Changwat : Sakon  Nakhon / Nakhon Phanom
B. Chuam (J.R.2094) - A. Na Wha

Length 19.8 KM.




SUMMARY

PROPOSED ROUTE IM- 13

LOCATION OF PROPOSED ROUTE

Item

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

Recommendation

Description

Sakhon Nakhon /Nakhon Phanom
B. Chuam {J.R.2094)
A. Na Wha

19.8 km
19,8 km
R. 2185 19.8 km
0 km
0 km
0 km
Soil Aggregate, Poox
Flat

140 km?®
15,800
Paddy

69

309

410
F4 (DBST)

37,519 . 103 B
33,915 . 103 ¥
6.6 3

0.61

For further consideration

L1

oy

BANGKOK %

S

<

o “Q

LHAT R )

Notionol  Highway
Provincial Rood
Proposed Route

2093
o

!';\ KHAM MUANG




L EESEOuE
Aps7iid, Sakon Nokhonds & TFNokhen Phanom®DFHUICE 2d0 5, R0 2 £ D Chua
2 HEEAE LHITIZE D, Khok Sa-At H,SoeH, TanB #42T, Na WhalS Tl b 5. Z 0
i EI19.8kmTH 3. (Figure 13. 5. 2 &)

SEORTLRIERTRTS 5, BTENLE, < OHhOHMEEL, £0RADN,
BANATE 5o MHITI, BEYY s —EOAFEN ] 5 b5, HTRREE LT
Bl TS B

Amid, Na WhaBBL RUAHUBRERIATEEBMELZ,

12 Boik3
#EGRCHALLHBORRI, Table 18, L 1ICEHL, TOE#MITable 13. 1.

14 v~y —HTEORRBIZR L,

2. X
21 FHFE
AEHZERICH LU RROERTRRBEIALEELEBIOT, ZHRTH
R THERLGR] 2FRATEIE &L

2.2 REEFEME
By s EEMNOBUEEZTRIE, DOHXORBAERR S XICEXRAETCRENE

L =aThh o v q v OF—s2BLLTROLHIICHEELL,

13 -1

Proposed Road Link

‘ﬁ L]} g
N ¢ &
o *
S 2
\g
® S
¥ ®
e® %
a® 4
@B ® o
® 3
A. Na Wha
Legend O Road Node
[ ] Road Link Code
BRHB Proposed Road Link
e Other Road
Traffic Volume in Base Year
Source Link Vehicle Type
(base year) No p/C P/P L/B M/B M/B P/T 4/T 6&/T 10/T B&ADT
DOH{1981) l&“ 2 25 14 16 5 4 13 16 8 103
Manual Counts 1 - 5 - ? - 1 7 7 3 30
(1982)
Estimated 1 1 15 7 12 3 3 10 12 6 &9
Note: /1 Route 2185, Section 0100



2.3 ROBE GROWTH RATE OF FREIGHT MOVEMENT

e . o B e e e e . e e e S . T T e i S oy (o e s e e

HNBREOKERZRERE (FY 7 /H) $LEKBZDTFE (+ ¥ /H) &,

Bl R BREDTNRICHMA ¥ P Eam e TROND THEHADD L < GROWTH RATE (% P.A.)
RELEY BB E N B Sk - THE L, BEERIHUTOEED TH 5, ITEM 1981 1987 1993
1937 1993 2001
PASSENGER MOVEMENT (1922) FREIGHT MOVEMENT (1932) NON-AGRI. 7.4 7.5 7.6
T - AGRICULTURE 0.2 0.2 0.2
_ - - FREIGHT 3.4 3.4 2.5
PROPOSED TRIFS PROPOSED TONAGE PER DAY - -
ROAD PER ROAD -
LINK DAY L INK NON-AGRI. AGRI. TOTAL
1 525 1 39 45 27 25 ERPIUCMRINR

A4 LR FDL33D3) TENEHIRERICERIITCMREZBBOAE

micdd slELRKDL,
2.4 KOTEOFRMUR

RATE OF INDUCED AND DEVELOPED TRAFFIC
19811987, 1987—1993. 1993— 20010 £ MMIC 31 3 REH X F MO Z MR - -
ONRMURR, F 4L H— DL 3D]) THANLFURICH-TRB2, T ¢ %)
HMOMES & Gl oM BRNCERUTOAD TH 2, - YEAR )
ITEM ——— -
1987 1993 2001
GROWTH RATE OF PASSENGER MOVEMENT INDUCED  15.0 15.0  1s.0
) L L DEVELOPED 0.0 0.0 0.0

GROWTH RATE (% P.A.Y . TmmmmmmmmmmmmmmmTTTmmm e

ITEM 1931 1987 1993

1987 1993 2001 2.6 iRzl

PER CAPITA INCOME 4.2

4.5 4.7 1) SOH A

TRANS. PRICE INCREASE 4.5 4.5 4.5

AT A A SRS QKK - AWM T A WRRABEL, MTONHMIEIC L - T
PASSENGER MOVEMENT 3.7 3.8 3.9

AR FIRATMEE v B 0 S8

13 - 2



TRAFFIC COMPOSITION

_ (UNIT : %)
LINK PASSENGER FREIGHT
YEAR ——— -
NO P/C P/P L/R M/B H/B P/T 4/T  &/T7 10/7
{1 1982 2.6 39.5 18.4 31.6 7.9 9.7 32.3 38.7 19.4
1987 4.7 37.4 19.1 30.0 8.8 11.6 28.0 37.7 22.7
1993 7.2 34.9 19.9 22.2 .83 13.9 22.8 36.6 26.7
2001 10.5 31.6 20.9 25.7 11.3 17.0 16.0 35.0 32.0
2y H&ADT
HERB L) Yy REEYNFEFABILITFTICRT EEDThHY, 212054
oMy 4 PO FEMIATable 13.2. 1 IKFE Y,
AVERAGE FUTURE TRAFFIC ON PROFPCSED ROUTE
TYPE OF VEHICLE
YEAR -— - - ADT M/C  TOTAL
P/C L/B M/B H/B P/P&T 4/T7 &/T 106/7T
1937 3 11 17 5 26 11 15 9 ?6 156 252
1993 A 14 22 38 34 10 16 1z 123 186 209
2001 13 24 32 14 48 3 12 14 178 235 410
3 EXpez
31 BR
ECEOnMBOBEN, AATHD, MBIIELTHEN, FY V4, DRV
REr+ 7 BIBEEATVS,

13 - 3

Mo+t ET L EEERRATable 13. 3.1 &Figure 13. 3. LR L, F 1,
Z ¥ Sakon Nakhon WRIBM O ALEMIEWMIEIL, Figure 13.3.20&¢BH ThH B,

3.2 DRST

FOEAONRORENIRIRE %, Nith Project & Without Project ORFIC2TT
WMUtzo TUMLUATEATES, MUBORBRCEERIITable 13.3.20B0TH 5,
REHEDOMEREF L ERITEEN LR, EROBHRVABAROLRESEICL
TTable 13.3.3. DL HIKRBI -,

LROTELEBEMIT LT s /EEREBEEERICLD, EEBRBEIHEL, <
NHASBMEERNRCHUGEM OGN MBEREXT &, HAEEHE (NLP.V) %Table
13.3. 40k H I LE,

SONP.Y OWith Project D& &, Without Project DA DEY, TOHBWODIHZR

TRTH5,

4 EIINROWHE

AWEN, B1E& BTIRTERLBEEERF — s dEIEMETIEHBY ¥ 7
DOEFW (LT "VOC ™ &) %HWith ProjectEWithout Project @y — X {IZ20
TE L7

BYYIIEBPBVO0CO2R P HIEEREEXZHBRARUTICRT SV TH S,



- . ent
Road Condition Minimum Height of Embankmen

Ordinary Section : 1.0m
Link Without Project With Project approach of Bridge in Flat Area 1 2.0m
/1 Nos,of Nos.of /L Nos.of Flood Section : 0.7m (above flood level)

No. Terrain Length Road Wooden Narrow Length Road Class Wooden

Cl Brid C.Brid k C 2N Brid
(km} ass Bridge ridge ({(km) Case 1 Case arrow Bridge pavement Structure

1 Flat 19.8 3 4 0 19.8 1 {(F4) 2a(F5) 0 In case of F4 Standard

DBST H 2.5cm

/1 Road 1: Paved Road 15.0cm

Crushed Stone Base CBR>80%

d 2A: Laterite Road with surface condition and i nt
Road 2 = @ good surf ¢ " alignme Scil Aggregate Subbase CBR>20% : 15.0cm

Road 2B: Laterite Road with good surface condition but or alignment
g po g Selected Material CBR) 6% : 20.0cm

Road 3: Laterite Road with poor surface condition and alignment

Road 4: Earth Read In case of F5 Standard
; Soil Aggregate Surface CBR>20% : 15.0cm
VOCEH®IE, With Project®@£2 V> 2®VOC &Without Project OOV OC LD E

. . Selected Material CBR> 6% : 20.0cm
T, RAEBEBBAVOCORBUBRIERTEEDTH B,

Pipe Culvert
Vehicle Operating Cost Saving

Standard Size : ¢ 100em
{(unit: 1,000 Baht)
Standard Interval
Road Class 1987 1983 2001 Paddy Area : 200 m
1 (F4) 2,134 2,891 4,336 Others : 500 m
2a(F5) 1,452 2,027 3,128
Box Culvert
Standard Size : 2.4m x 2.4m
5 xrv=TFTyuwyr
Location : as required
a1 Tl Bridge
FREHE, RIORTRHBREBRET - %0 Standard Type (width 7.0m)
Short Span Bridge : RC - Slab
besign Standard : F4 (if not feasible, F5)
Long Span Bridge : PC - Girder
Geometric Design ¢+ AASHTO (Rural Highways)
Location : as shown in Bridge List 1n Figuré
Typical Cross Section : as shown in Figure 13.5.1 13.5.2

- FOBEE, Figure 13.5. 2 Xm T,

13 - 4



50 LPERWBLCARE
R kA THRA SR, ETHILICNEAH L CTable 13.5 1 KRS,
ARNENORINENBENABLICERRAKZ I TENT I L, TRicRrTEPD

&f&.‘so
rinancial and Econcmic Construction Cost
Construction Cost (lO3 B)
Road Class Length Remark
(km) Financial Cost Economic Cost
F4 (DBST) 19.8 37,519 33,915
Soil
( 24,489 22,065

F5 aggregate) 19.8

b BRIES
FRAIBHFAEERRUCAEL RETable 1L 61 RET 1L 6L 2KRIMOTH S,

con—bRFABK, FSREBRICONFELRAMBE LEAIKT7 4 —F TV TE

Wy

T et vy
Has Ny PARTF -2 REFEEERTable 137 1 ERTHMODTHS,

13 - 5



13

Table 13.1.1 SUMMARY OF ROAD INVENTORY

Ttem Description
Origin B. Chuam (J.R. 2094)
Destination A. Na Wha
Length
Total 19.8 km
Improvement Section 19.8 km
~DOH Road R. 2185 19.8 m
ARD Road 0 Xm
Others 0 m
New Alignment Section 0 ¥m
Terrain Flat
Alignment (Hori./Vert.) Fair / Fair
Formation Width 8.0m
Embankment Section
Length 12.8 km
Height 0.3m - 5.5m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBET or DBST 0 Xm
Soil Aggregate Poor 19.8 km
Earth 0 km
Pipe Culvert 22 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 1 each 80.0 m
Narrow Concrete Bridge 0 each om {4m)
Wooden Bridge 4 each 51.5 m
Overflow Section 0 place 0 km




Table 13.1.2

ROAD INVENTORY

B. CHUAM (J.R. 2094) Vv A. NA WHA

PROFPOSED ROUTE NO. IM-13 ROUTE No. 2185
SAKHON NAYORN/NAKHON PRANOM
T ¥ T T T ] T T T T T t T T T T T i T ! T i i ! { ! i ! L
STATION  (Km) e o~ < © @ = o < @ @ Q o ~ ] 3 Q
™
!
— 4t | f——t— =t L AR S p SR
VILLAGE E
23 o 5a 8 Egg
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Tdﬂe]J.Z.l TRAFFIC VOQLUME ON ROUTE IM - 13

- i =

L LT ——

YEAR 1987 1993 2001
CLINK 1 AVR. 1 AVR. 1 AVR.
N+D 2 2 5 5 11 11
pIC 1 0 0 1 1 2 2
oV 0 0 0 0 o] 0
TOTAL 3 3 & & 13 13
N+D 10 10 14 14 23 23
/8 1 1 1 2 2 3 3
v 0 0 o o o 0
TOTAL 11 11 16 14 26 26
N+D) 15 15 20 20 28 28
M/B 1 2 2 a3 4 4
v 0 0 o 0 0 0
TOTAL 17 17 22 22 32 32
N+ 4 4 7 7 12 12
H/B 1 1 1 1 1 2 2
DV 0 0 o o 0 o
TOTAL 5 5 3 @ 14 14
N+D 22 23 27 29 32 42
P/PET 1 3 3 4 4 5 &
DV 0 0 o 0 0o 0
TOTAL 26 28 34 34 43 4g
N+D 9 9 s 9 7 7
a1 1 1 1 1 1 1 1
. o 0 o o o 0
TOTAL 1111 10 10 s 8
N+D 13 13 14 14 16 16
/T 1 2 2 2z 2 2
DV o 0 o 0 o 0
TOTAL 15 15 16 16 18 1§
N+D 3 3 1o 1o 14 14
10/T 1 1 1 2 2 2 2z
DV 0 0 o o0 0 0
TOTAL 9 9 12 12 16 16
N+D) 84 84 107 107 152 152
ADT 1 12 13 16 16 23 23
v 0 0 0 0 o 0
TOTAL 9% 96 123 123 175 175
N+D 142 142 169 169 215 215
M/C 1 15 15 17 17 20 20
DV o 0 o 0 o o
TOTAL 156 156 136 186 235 235
N+D 225 225 276 276 367 3467
TOTAL I 27 27 33 33 43 43
DV o 0 o o 0 ©
TOTAL 252 252 309 309 410 410
NOTE
N : NORMAL TRAFFIC D :
DV : DEVELOPED TRAFFIC I : INDUGCED TRAFFIC

DIVERTEDR TRAFFIC
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rigure 13.3.2 CROPPING CALENDAR(!) CROPP (2)
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TABLE 13.3.1 CULTIVATED & CULTIVABLE LAND
(197%)
o L [ UNIT ¢ 1000 RAI (KM~2) 1
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
_onE NAME FADDY HPLAND TATAL FADDY UPLAND TOTAL
75.000 (120.0)  0.31% ( 0.5) 75.315 (120.5) - 0.312 ¢ 0.5  0.31% ( 0.5
0406 AKAT AMNUAT 13.750 ¢ 22.0) - 13.750  22,0) - - -
0504 NA WA 61.250 ( 98.0) 0,313 ( 0.5) £1.562 ( 93.5) - 0.313 ¢ 0.5) 0.51% ( 0.5)
TABLE 12.Z.2 CROP PRODUCTION
ITEM PADDY  MAIZE BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON  UPLAND  TOTAL
NUTS CANE TOTAL
FLANTED AREA (1000 RAI)
1921 75, 28 - - - 0.16 0.06 0. 09 - 0.32  75.70
1987 75.38 - - - 0.17 0. 0k 0.0% - 0.34  75.72
1992 WITHOUT PROJECT  75.238 - - - 0.19 0. 06 Q.10 - 0.3  75.74
WITH PROJECT  75.38 - - - 0. 20 0.07 0.10 - 0.35  75.76&
2001  WITHOUT PROJECT  75.38 - - - 0. 21 0.07 0.10 - 0.39  75.77
WITH PROJECT  75.38 - - - 0.23 0.07 0.10 - 0.41  75.20
CROP YIELD (KG/RAT)
1921 208, 3 - - - 2500,0  &500.0 175.0 -
1927 209.5 - - ~  2500.0 AS539.1 175.0 -
1993 WITHOUT PROJECT  210.8 - - - Z500.0 65734 175.0 -
WITH PROJECT  Z14.6 - - -~ 2515.0 b6612.0 175.0 -
2001 WITHOUT PROJECT  212.5 - - - 2500.0 6631.Z 175.0 -
WITH PROJECT  221.4 - - - 2535.2  &724.6 175.0 -
CROF PRODUCTION (TON)
1981 15, 700 - - - 291 36k 16 - 775 16,474
1987 15,794 - - - 427 590 17 - S36 16,430
1993 WITHOUT PROJECT 15,289 - - - an7 417 17 - 90T 16,792
WITH PROJECT 164177 - - - S13 445 17 ~ 977 17,154
2001 WITHOUT PROJECT 14,017 - - - 524 4585 17 - 1,000 17,017
WITH PROJECT 16,702 - - - o2 4% 17 - 1,091 17,793
NOTE : SYMBOL "-" MEANS ZERD DR NEGLIGIBLE SMALL
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TARLE 13.%.3 FARMGATE FPRICE AND PRODUCTION COST

—______-“u_—_;;EM T PADDY MAIZE BEANS GRUND  CASSAVA SUGAR KENAF  COTTON
NUTS CANE

FARMGATE PRICE {(BAHT 7/ TON) . B
WITHODUT PROJECT (1921 — 2001) 2,635 - - - 515 70? ?véfz ~
WITH PROJECT (19237 — 2z001) 22726 - - - 523 TOZ 2,

CTROF PRODUCTION COST (BAHT/RAID - _ _
WITHOUT PROJECT (19321 — 2001) 536 - - - 74? gsng 211 -
WITH PROJECT (1927 - Z001) 554 - - - 779 22321 -i 7

TABLE 13.3.4 NET PRODUCTION VALUE

(1000 BAHT)

WITHOUT PROJECT WITH PROJECT
YEAR - - T e e e e e —
PADDY UPLAND TOTAL FADDY UFPLAND TOTAL
1987 17,031 222 17,244 17:0%0 255 17,325
19972 17,377 251 17, 420 18,314 274 12,770
2001 17.240 277 12,117 20,47% 310 20,782




Figure 13.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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PROPOSED ROUTE NO. IM-13

Figure 13.5.2
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Table 13.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-13 {19.8 km)

Un:it Financial

Items of  Unit Rate (DBST) (Soil Aggregate Surface)
Q'ty B . Financial Economyc Financial Economi.
D't '
<Y Cost (L03H) cost (103#) 2ty Cost (10°B) Cost (1053)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 44 650 600 44 660 600
Excavation - Soil m3 20 o 0 0 0] o] o]
Excavation - Hard Rock m3 160 0 0 0 o] 8] 0
Embankment n° 45 59,100 2,659 2,420 59,100 2,659 2,420
Selected Material m3 80 42,000 3, 360 2,990 432,000 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 12,300 7,141 6,382 5,800 2,183 Z2,008
Soil Aggregate Shoulder m3 105 8,300 871 773 2,500 262 233
Prime Coat and DBST m2 55 108,900 5,820 5,391 33,000 1,815 1,634
Pipe Culvert m 2,100 820 1,722 1,534 820 1,722 1,582
Box Culvert m 16,000 0 s] 0 o 0 0
Long Span Bridge m 80,000 g a a 0 Y 0
Short Span Bridge m 40,000 64 2,580 2,278 64 2,540 2,278
- sub Total () - 28,051 25,357 18,309 T 16,497
Miscellaneous Works (a) x 7% 1,964 1,775 L,282 1,185
B Total (b) B 30,015 27,132 .19,591 17,632
PHYSICAL CONTENGENCY (b) x 15% 4,502 4,070 2,939 2,643
ENGINEERING AND
ADMINISTRATION (b) x 10s% 3,002 2,713 1,858 1,765
a— —— — . 2 et S e e e i e A T o e e e A S e A o Ty e e i S o S o SR o s A e e i e NP —— o —— T i o Bk e A AL o o A T T P
T Sub Total 7,504 6,783 4,898 4,413
LAND ACQUISITION
Highly Developed Land ha 50,000 0] 0 0 0 o] 0
Less Developed Land _ ha 15,000 ¢ Q__ L Q o .8 O ] U
Sub Total 0 0 0 ¢
37,318 33,815 24,489 22,085

GRAND TOTAL
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Table 13.6.2 COST AND BENEFITS
(F5 STANDARD)

Table 13.6.1 COST AND BENEFITS
(F4 STANDARD)

) {1000 BAHT) {1000 BAHT)
CO3T BENEFITS DISCOUNTED( 12%) cusT BENEFITS DISCOUNTED(127)
YEAR CONST. AGRI. Vac RMIC YEAR CONST. AGRI. vac RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1924 0 0 9} 0 0 0 0 1984 0 6] 0 §] 1] 0 0
1925 13,546 Iy} s} 0 0O 17,017 0 1925 S, 326 0O O 0 0o 11,073 0
1984 20,3249 %) 0 0 0 22,771 0 1986 13,239 0 0 0 O 14,328 0
1987 0 b1 =, 124 -134 2,059 0 1,529 1987 0 &1 1,452 -51 1,442 ¥] 1,306
1938 o) 244 2,260 -131 2,273 0 1,892 1988 0 244 1,548 -45  1.744 0 1,390
1987 0 427 Z, 3284 -126 2y 637 0 1,912 1259 0 427 1,444 -45 2,026 0 1,442
1990 0 H10 2,513 -122 T, 001 0 1,707 1990 0 A10 1,740 -4z 2,308 0 1,447
1991 0 793 2,639 -117 2,314 0 1,821 1991 0 793 2 B35 -38 2,590 ¢} 1,470
1992 0 7L 2:765 -113 3,628 0 1,833 1992 0 974 1.931 -35 2,872 Q 1,455
1993 0 1,159 2,891 -108 2,942 0 1,783 1993 ¥] 1,15% 2,027 -3z 2,154 0 1,427
1994 29,533 1,247 3,072 -101 4,317 4,335 1,744 1974 2,904 1,347 2,145 -25 2,454 1,214 1,407
1995 0 1,535 2,252 -4 4, 675 0 1,692 1995 ¥ 1,525 2,302 —24 3,814 Q 1,375
1996 0 1,723 T, 433 -oa 5, 0469 0 1,632 1996 Q 1,723 2,440 -12 4,144 0 1,334
1597 0 1,912 2,414 -21 5. 444 s] 1,565 1997 0 1,912 2,577 ~15 4,474 0 1,286
1998 0 2,100 3,794 -74 5, 820 0 1,474 1998 0 2,100 2,715 -10 4,205 0 1,233
1999 0 2,zam 2,975 —68 fa 195 0 1,420 1999 0 2,258 2,852 -4 5,135 0 1,177
2000 0 2.476 4,155 —&1 6,571 o] 1,345 2000 0 2:476 2,990 -1 5. 4A5 0 1.118
2001 —15,4601 25 A65 4,356 -54 toyP4E =2, 350 1,269 2001 ~10,150 D LES 2,128 z 5,795 —-1.854 1,059
TOTAL 27,897 20,215 47,219 -1,474 66,060 41,293 25,212 TOTAL 14,819 20,315 332,244 -390 92,271 25.38% 1%,%4
DISCOUNTED ECONOMIC COSTS @ 41,293 DISCOUNTED ECONOMIC COSTS @ 25,353
DISCOUNTED ECONOMIC BENEFITS 5,217 DISCOUNTED ECONOMIC BENEFITS @ 19,244
AGRICULTURAL DEVELOFPMENT BENEFIT by LT AGRICILTURAL DEVELOPMENT BENEFIT by LBS
VaC SAVING 19,294 VOC SAVING 12, 502
RMC SAVING -74% RMC SAVING —230
NET PRESENT VALUE : —14, 020 NET PRESENT VALUE : -5,412
BENEFIT €0OST RATIC : 0O.61 BENEFIT COST RATIO @ 0.7
INTERNAL. RABTE OF RETIIRN = Lot INTERNAL RATE COF RETURN = .4 Y%
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Table 13.7.1 SOCIAL INDICATORS
(Proposed Route IM-13)

Note:
Population (i,000) Education RV ) shows the length or distance in
without project case. Unless otherwise,
1982 : 15.8 Access to Secondary School lengthes are same both in with project case
1993 :+ 18.7 Number of Student in 1993 (1'000)2/ : 3.4 and without project case.
Average distance to school (km} : 5.0 2/ Number of secondary school student estimated
hAverage travelling speed, without (kph) + 40 Per capita time savings (10-4) . 0.163 based on the projected population of the
areas of influence applying ratios of
Score : 88 secondary school students to the total
Isolation Teacher Intensity population in the sample area,
Access to Amphoe Number of teachers3/ 3/ Numbers of the sample areas
Average distance to Amphoe (km}l/ : 4.5 i i te : -
) ] . University gradua 4/ (Number of University Graduate
Per capita time savings (1074) : 0.027 Total : 15 Teachers)/ (Total Number of Student) x 1,000
Score : 79 : 279
) Number of Student 5/ (Total of Teachers)/{Total Number of
Access to Artery Highway Indicators Student) x 1,000
Average distance to highwa 1/ : 20 4 : -
g e ighway (km)Ll E1 &/ 6/ sSum of 4/ and 5/
Per capita rime savings (10-%) : 0.119 E2 5/ : (51.0)
. 259 6/ : 51.0 1/ Ratio of E value of each route to an average
Score B2 value of the same indicator E in case of the
Impassability Degree of Improvement?/ = 1,34 sample areas, 33 in number, along paved road
Impassable week a year : 2 Score : 85 near the proposed routes.

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

Impassability per year

I ili i -4 : . . it
rpassabllity per capita (1079 9020 pisparity Number of university graduate teachers 438
Score 167 G.P.V. in 1993 (Mn B)&/ Number of Teachers 1,285
With project : 60.9 Number of student 25,196
Health Without project : 58.4 8/ Estimated gross value of crop production in
Access to Hospital Per capita G.P.V. in 1993 (B) the areas of influence
Average distance to Hospital (km}l/ s+ 5.0 With project (W) : 3,257 9/ "A" indicates an average per capita value of
: : 3 - . . 3 s . 3,123 crop production in the Northeastern Region,
Per capita time savings (10-4) : 0.030 Without project (w) , which 1o ectinated aseuning thot:
Score : 70 Degree of Disparity - GRP per capita of the Northeast is
i i 93
i iliti A - (A/w)8/ : 0 estimated at 11,897 Baht in 1993,
fAcoess to Medical Facilities (878 (B 2 - Agricultural sector shares 40% of GRP, and
Average distance to facilities (km)l/ : 3.0 Score : 0 - Crop production shares 80% of agricultural
. . , roduction.
Per capita time savings (10-4) : 0.018 p ion
Score s 72 Total Score : 820

13 - 17



	10 Udon Thani/Nong Khai
	11 Udon Thani
	12 Sakon Nakhonn
	13 Sakon Nakhon/Nakhon Phanom

