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STUDY RQOAD

Study
Road Changwat Oraigin - destination Route
No. Page
1 Nakhon Ratchasima/ A.Khong
Chaiyaphum ~J.R.2180 1=-1 = =21
2 Buri Ram B.Waeo{J.R.202) "
~¥K.A.Na Pho 2=1 = 2=17
3 Khon Kaen/ J.R.2301
Maha Sarakham ~A.Na Chuak 3-1 - 3-21
4 Khon Kaen A.Chonnakot (J.Rk.2057)
-B.Kut Ru(J.R.2065) 4-1 = 4~-Z3
5 Khon Kaen A.Nam Phong{J.R.2039)
~J.R.209 5-1 - 5-19
6 Udon Thani/ B.Sok Chan({J.R.2146)
¥hon Xaen -Ubolrattana Dam{J.R.2109) 6-1 - £-17
Uden Thani B.Khok Lat(J.R.2313)
-B.Tha Yom{(J.R.2316) -1 - 1-19
8 tUdon Thani B.Huai Koeng (J.R.2)
-A_Xumphawapi {(J.R.2023) 8-1 - 8-16¢
9 {idon Thani A.Nong Han(J.R.22)
-A.Kumphawapi (J.R.2023) 9-1 - 9-21
10 Udon Thani/ A.Phen{J.R.2022)
Nong Khai -J.R.212 10-1 - 10-23
11 Udon Thani B.Thung Yai({J.R.2096}
-K.A.Thung Fon -1 - 11-17
12 Sakon Nakhonn A.Sawang Daen Din(J.R.22)
~-A.Song Dao 12-1 - 12=-1¢
13 Sakon Nakhon/ B.Chuam{J.R.2094)
Nakhon Phanom -A.Na Wha 13-1 - 13-17
14 Sakon Nakhon J.R.223
-K.A.Tao Ngai 14-1 - 14-17
15 Nakhon Phanom A.Renu Nakhon(J.R.2031}
-B.Ku Ru Khu{J.R.22) 15-1 - 15-19
16 Nakhon Phanom J.R.212
-K.A.Whan Yai 16-1 - 16-186
17 Kalasin A.KuchinarailJ.R.2042,2030}
-B.Na Khu 17-1 - 17-19
18 Kalasan/ C.Kalasin
Roi Et -B.Khok Nong Bua(J.R.2116) 18-1 - 18-21
19 ‘Roi Et A.Selaphum(J.PR.23)
’ ~B.Kham Phon Sung(J.R.2136) 19-1 - 19-18
20 Ubon Ratchathani B.Na Hai(J.R.2049)
-A.Kut Khao Pun 20-1 - 20-17
21 Ubon Ratchathani A.Trakan Phut Phon(J.R.2049)
-A.Khemarat (J.R.202) 21-1 - 21-20
22 Ubon Ratchathani A.Khemarat
-B.Huasa Phan(J.R.217) 22-1 = 22-27
23 Ubon Ratchathani B.Don Chik{J.R.217])
-B.Non Riang 23-1 - 23-19
24 Uton Ratchathani B.Na Suang({J.R.24}
-B.Na ¥Yia 24~1 - 24-17
25 Yasothon/ A.Maha Chana Chai{J.R.2083)
Si Sa Ret =-A.Yang Chum ¥Noil(J.R.2165) 25«1 - 25-23
26 Surin/ B.Nong Dang(J.R.2030,2033,2034)
Si Sa Ket -A.Rattana Buri 26-1 - 26~18
27 Surin/ E.Nong Khao{J.R.207%}
Buri Ram -A.Chom Phra{J.R.214) 27-1 ~ 27=-19
28 Buri Ram C.Buri Ram
-Lam Chi (River) (J.R.2078) 28-1 ~ 2B-20
29 Buri Ram/ A.Prakhon Chai{J.R.24}
Surin -A.Krasang 29-1 - 29-20
30 Buri Ram/ A.Huai Thalaeng
Nakhon Ratchasima ~B.Kasang{J.R.218) 30-1 - 30-20
ER| Buri Ram A.Lam Plaj Mat(J.R.2073)
-A.Nong Ki(J.R.24) 31-1 - 31-20
32 Nakhon Ratchasima/ B.Yok Kham{J.R.22109)
Buri Ram -A.Sceng Sang(J.R.2119) 32-1 - 32-19
33 Nakhon Ratchasima J.R.2
-A.Chok Chai{J.R.24) 33-1 - 33-18
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.- STAGE I PROGRAM
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NATIONAL HIGHWAYS
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PROPOSED ROUTE NO. IM- |

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

Length - 48.0 KM.




LOCATION

OF PROPOSED ROUTE

SUMMARY
PROPOSED ROUTE IM-1
Item Description
Changwat Nakhon Ratchasima/Charyaphum
Origin A. ¥hong.
Destination J.R. 2180
Length
Total 48,0 km
Improvement Section 46,0 km
DOH Road R.2160 313.5 km
ARD Road 3.0 km
Others 9.5 km
New Alignment Section 2.0 km

Surface Type and Conditaon
Terrain
Influence Area
Area
Population {1982}
Principal Crops
Traffic (ADT)
Exasting
1993
2001
Proposed Standard
Construction Cost
Financial
Economic
IRR
B/C
Social Impact

Recommendation

Soi1l hggregate, Poor

Flat and Partially Rolling

2R9 km™

81
521
675
F4 (DBST)

10 ¢

82,908 . 10° y

91,483 .

9.6 %
0.81
High

For immediate implementation
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L1 EtEsmobl®

AL dNakhon Ratchasima ¥ & FCharyaphun BRI E M3, o — b idKhonfi% 4

&L, JbFAicE b, Non Toe ¥ ,Ban Luam HEEF, Non Raii ¥4 & T, RA21802HICE
2LTHRD, TORERIZBITH D,

(Figurel. b 2 &)
NEomEE, REFHTHIN, —RBicpkitzat, ¥5EAICE,. W{2»OH
MEFL, FORADORI,IVATH S,

M, By N3 rdaN, HRAL, BFRREL TR, PFRH2
THH B

ABHid, DEACHMROEANLBRIZI VT, 27208KiNM%, H2SHEL201
CRFRSTELHNRHMOBREERIIHBEINALDOTH 5,

o EER 20158 (RH210588d) & SEBRABHL,

StEpBBRES o

ChiFORBIct-T, ENMRICR - THREREENZ, 2O, HEBRE,

kaib2idDon Plaokt o dbicim ChiF i@ -TiE-T 5, CORWE, LELHE
OMBELETT, WHANOBRKIZRREEBEL .

Cha
1.2 BRHoRA

HEBEICHNBLAHAORRII, Table LL I KESHL, TOHFEMIETable .1.20O
4 vy -BROBRICARLI.

b}

21 THE®

ARG BR L, A ERMOBNIC LRI P ERZRA AT

MtgTEH, XURTFROFHE LT TERAFR] 2@#ATE & L1,
) -2y
ABICE o TEDLEELERTFRENIBBIZONVT, 520FEY - vERFEL

foo COMBHSRETIRTBOEENHY —» & LT itKhong, Ban Luam, Muang

Chatyaphum® 3 2 DAmpheeX RE L, BRI LICHLT 2Dk, S

BEOVTAY 7, BOMBIEODVT2YV Y 20HI Y2 RBALTFRNEFTS
SEELN, V-YREAFLU VY -y - HRY Y2 O%MERFigurel. 2.1 3 X CTable
1,21, Table L2 2KIRT EEHTH B,

2.3 ZilmiE

1) REFGE

BREILBGTL20/DR7THOKERE (+V 97 /8) BRI A4 LR —
FOL3IADL) TENLEHESRICK-TRD I,

HERRRETOEIDTH B,
Zone 1 2 3 4 5 11
1 0 623 222 191 352 223
2 0 0 144 314 32 215
3 o 0 0 199 47 162
4 0 0 0 0 89 220
5 0 0 0 0 0 0
11 0 0 0 0 o 0
Grand Total = 2733



COFEMTESHBY YIEEDTIIEN L -THONZ Y 7 WERTGEED

HEEMRRDOEBFDTH S,

PASSENGER MOVEMENT (1932)

e e . Bl Y . . . S W o . o - A W e S e

FROPOSED TRIFS
ROAD FER
LINK DAY

1 710
2 S5
3 671
4 3327

2) T

WSS LONYEESE (F Y /B A4 YL HE—LDT.3.3.D1) Tihn
AR E TR, EEOLDORBF— 2 FLUBREIKRICETEEDTH
D

Ratics of Total Non-Agricultural Freight Movement

Year 1987 1993 2001
Ratio 3.83 3.13 2.35

FREIGHT MOVEMENT (19&2)

PROPOSED

TONAGE PER DAY
ROAD - —_——————
L INK NON-AGRI. AGRI. TOTAL
1 27 23 125
2 22 73 100
3 26 95 121
q 12 45 57

2.4 ilmuRofiihgR
1981 — 1987, 1987 -1993, 1993-200To & WIMIcH S 2kkE s L F {2l E
OFRMUEREE, A4 7L E-1rDT.3.3.02) TENLTURICR-TEDL. T

s
Mofifts LUMSNATIRMTFRUATOMO TH 3,

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (% P.A.)

ITEM 1981 19387 1993

1987 1993 2001

PER CAPITA INCOME

4.5 4.7

4.2
TRANS. PRICE INCREASE 4.5 4.5 4.5
POPULATION Q.5 0.4 0.4
PASSENGER MOVEMENT 4.5 4.8 5.0

e

GROWTH RATE OF FREIGHT MQVEMENT

—

GROWTH RATE (% P.A.)

ITEM 1981 1987 1993
19;7 19;3 2081
NON-AGRI. 5.8 6.2 6.;—
AGRICULTYURE 0.4 0.4 0.4
;;EIGH;— )

1.8 2.3 3.0




2.

2.

5 HRBFICIAREMR
AAYLAE=FDTR3D0Y) TENAFTREBICARS LUHRRZBRODMR 3L
WhHC T 3 HERERD I, .

RATE 0OF INDUCEDR AND DEVELOFED TRAFFIC

{4
YEAR
ITEM -
1287 1993 2001
INDLUCED F2.6 7.1 107.5
LDEVELOPED 0.0 1.9 2.0

6 TERAZEG
1) BEERE AR
HEHREOKRE  HCHTIRNREBTEL, UTOWHEBRECL,TH

HEzZzi itz lic,.

TRAFFIC COMPOSITION

(UNIT = %)

LINK PASSENGER FREIGHT
YEAR - - -
NQO. p/C P/P L/B M/B H/B P/T 4/7 &/T 1047
1-4 1982 0. S52.7 0.0 47.3 0.0 4.5 15.2 65.1 15.2
1987 3. 49,2 4.5 40.4 2.4 7.8 15.4 57.2 19.6
1993 7. 435.1 9.9 32.1 5.3 11.7 15.7 47.7 24.7%
2001 13. 39.5 17.1 21.0 2.2 17.0 16.0 35.0 32.0
2) ¥EADT

HESHRLOY) v /MO EHFTREBBRLUTERTLEHTHD, T 1ol

By yoRERs 4 TR OEMIETable 1.2 31XRY,

AVERAGE FUTURE TRAFFILC ON PROFOSED ROUTE

—_—— -

TYPE OF VEHICLE

YEAR —————————m—— — ————e—e——  ART M/
P/C  L/B M/B  H/B P/PXT 4/T &/T  10/T

1927 5 6 54 3 70 2z 10 185 242

1993 14 18 57 10  @s y 28 15 237 zaz

2001 34 84 S5 24 116 12 26 24 335 339

TOTAL

3.1 B
EEHAORMILOMITHRAKATSHD, MEOPTR, F¥VHABRHSL(, R
T+ 7, 24X, BREREOTV S, F Yy r 2 RREIEANISHABBROF ¥ vy
Ny bPUBTHIANETA0BREEBL THFEN TS, RERTHEE,
TEMODSHPE - T DICBEFNLL,

FHuoLitF AR LiEGEORBR I, Table 1.3. 1. &Figure L 3. ISR L, F7,

Chivrphum W% tfNakhon Ratchasima BRI OEMEEFigurel. 3. 20&5 9 TH B,

3.2 MRTM

YEBEHNOFEoREHRRR%E, With Project EWithout Project @A K2TT
Wl PTMUAMEATEN, BEI0RDBRTEERRTable 1.320EEDTHS. L
ZHEYORTRABMIBEATEERL L, EROUMMBUBARAROSREZEEZ LT
Table L33 OLIICREI-/.

ROTELEMPT e TRHIhAAEERERERICK D, EREBEHEFAL, &
NHASRFEENRTCHERNON AR e EINE, WAEREGW (NP.V) ZTable
L3doksicmdiLri,

ZON.P.V OWith Project®i& &, Without Project OE&DED,

ZOHRE D5

i TH 3.



4. ETYtOmM
RKEGW, B1% MIETENCRASBRT B EISMAET Z2ZUBY ~ 2

12

DEFR (BITF"VOC " &1v5) %2Hith Project &Without Project OW4 — RS20

THHL,
BV 2B AVOCODaX MPMICETLEASHMRAREUTIERTEEDTEHS,

Road Condition

Link Without Project With Project
Length Road/= ggsaog Nos,.of Length Road Class/lNos, of Wooden

No. Terrain {km) class Brﬁdge C.Brgdge {km)} case 1l case 2 Narrow Bridge

1 Flat 13.0 3 1 0 13.0 Q

2 PFlats 15.0 3 v] 0 15.0

Rolling 1{F4) } 2A(F5)
3 Flat 7.0 3 1 0 7.0
4 Flat 13.0 3 7 0 13.0 0

/1 Road 1 : Paved Road

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

"

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

Road 3 : Laterite Road with poor surface condition and alignment

s

Road 4 : Earth Road

VOCHIRIE, With Project®£2 3 » 7OV OC &Without Project OMEOVOC EDE

T, BHMBICETAVOCOMBRIRICRTEEDTH B,

Vehicle Operating Cost Saving
{(Unit: 1,000 Baht}

Road Class 1987 1993 2001
1l (F4) 7,115 9,622 14,919
28 (F5) 4,526 6,541 10,965

5.

3,

ryv=7Ty sy

I TH&d

TSR, RICRTEHUELIERIZT - .

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%

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

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

"

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

as shown in Figure 1.5.1}

1l.0m
2.0m

0.7m {above flood level)}

2.5m
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

# 100cm

200 m

500 m



Box Culvert
Standard Size : 2.4m x 2.4m

Location :  as reqguired

Bridge

Standard Type {width 7.0m)

Short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List in
1.5.2

NV— ORI}, Figurel. D 2IERT,

5.2 IWMRBFIUEZR
FHEHACLIIPHMLBRRI, ETHITLICREEMG L TTable 1.5, 1 KT,
EERARNOBARNEUBRAIIVERRARLSI TR TIE, THRRRTLED

&N A,
Financial and Economic Construction Cost
Construction Cost (1035)
Road Class Length Remark
(km) Financial Cost Economic Cost
F4 (DBST) 48.0 91,483 82,908
F5 (Soil  48.0 49,380 44,611

Aggregate)

Figure

6. RFHITM
ERFIGRLMEF LR FHMERETable L6 I RTFLE2ICKRIMHTH 3,

CON—FRFABBTRI 4 YT TCRONRFIBRBCRI - T3,

1. #&d v b
fhexA oy PERTF - RUFIEERETable LT IKRIMOTHE, con-—

FOEERAL 7 P DL,



Table 1.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A. Khong
Destination J.R. 2180
Length
Total 48.0 Jm
Improvement Section 46.0 xm
DOH Road R. 2160 33.5 ¥m
ARD Road 3.0 ¥
Others 9.5 kn
New Alignment Section 2.0 X
Terrain Flat and Partially Rolling
Alignment (Hori./vVert.) Fair / Fair
Formation Width 6.0m - 7.5m, 6.5 m {Weighted average)
Embankment Section
Length 48.0 km
Height 0.2m - 1.2 m
Cut Section
Length 0 Jkm
Depth m - m
Surface Type and Condition
SBST or DBST Poor 3.7 km
S50il Aggregate Poor 40.8 km
Earth Poor 3.5 km
Pipe Culvert 14 each
Box Culvert D each Om
Bridge
Permanent Bridge - 0 each 0 m
Narrow Concrete Bridge 0 each g m {4m)
Wooden Bridge 5 each 47.0 m

Overflow Section 1l place 5.0 km




Table 1.1.2 ROAD INVENTORY (1)
PROPOSED ROUTE NO. IM-1 ROUTE NO. 2160 A. KHONG (J.R. 2150, 2160)  J.R. 2180 L = _48.0
ARD C. NAKHON RATCHASIMA/CHAIYAPHUM
RURAL
T T T T T T T T T T T T T T T T T 1 i T ] T 1 T I T T I ] I
@ o
STATION  (Km) c o~ « v @ = 3 S = 3 & a8 5 a a s
i } } } } } } i ] $ } } | } } { t } } { t } { } ; } } t } } }
VILLAGE v o Q
S o "2
- Name % o A o o ﬁ e v =
o) =z 0N o g~ £ o0 = QO
- Household (H) S g~ g 2 o0 oF T &
' Z o o A _gn
- Population (P) < mT A E. T m oo m = A
1 ! 1 ! 1 1 1 i 1 L 1 | 1 [ t | . H ) 1 1 ! 1 1 ] I |
H T T T T T 1 T 4 ¥ 1 T 1 T 1 T ¥ T T ¥ 1 T 3 ) I t 1 i
TERRAIN Flat Rolling Flat
L 3 1 i 1 5 [ [ 1 L 1 1 i i 1 |8 1
9 J 1 { 1 T T T T ' i 1 T T i I i
Formation
. 6.00(7.00 C.50 7.00 7.50 6.50 7.50 7.00 6.50 7.00 |6.00 6.50 7.50
width {m) [ \ | ! : } : ) i i \ , ; !
CROSS Embankment 0.4 1 o T T i T T I
Height (m) .40 0.30 0.20 Q.50 0.40 0.50 0.40 0.60 .00 0.40 0.70 0.50 1.80 0.90
SECTLON ° TR — | i | s : | —— | | :
Cutting
Depth (m) 1 | 1 —1 1 } ) | | 1 t 1 1 1 1 1 1 1 | ul l | 1 i ! ! | i ) L
1 ¥ i 3 13 T 1] 1] T 1 ¥ T 1 T 1 1 1 ] I 1 1 T T T [ i 1 1 ] T
Type/Length DT Laterite DT Laterite DT Laterite
PAVEMENT — B e I B 2 4t
Condition Good Poor
1 } ; !_ } 3 : 1 } l i | 1 1 i I ! ! } l | 1 L | ! | 1 1 t
DING Overflow T ¥ T 1 | ¥ T ¥ ¥ | ¥ T ¥ ] | 1 i ' 1 1 4
FLOG e i m
ng’th(Km)/HElghﬁ ) | ! 1 1 1 1 1 i 1 1 A 1 1 i | 1 L ! 1 1 l [l 1 1
1 1 ] 14 ¥ 14 1 ) ] ¥ 1 i 1] 13 1 1 ) ] I 1 1 [] ]
Left Paddy Kena f Paddy Cassava baddy) Kanaf Paddy
LAND —t—— e —————+—— —t . s et ——————+—
USE .
Right Paddy Cassava Bush Paddyj Cassava Paddy
1 ! ! 1 1 ] ] ! ¢ : ! ] A ! i 1 ! ! { | § ! | ! i
PIPE L | 1] i 1 1 | 1 11 T 1 [} 1 3 i I 1 1] ) 11 ) 1) [ 1] 19 ] 1
CULVERT Total Number 14 pipes '
1 { ] ! ! ! L l L 1 l 1 l [ 1 l ! L 1 ! I | | ! 1 | ! ! 1 L
1 ] i 1 ] 1 ¥ Ll I | 1 1] I 1 1 1 ] i [] 4 1 i [1 i 1 |§ t [} i i
station {Km) @©
(4]
-ttt -ttt ——t 4ttt
BOX
o
& i
BRIDGE ) . N
Dimension
o
™
<
M
m
1
=
e S T e e 1 —tttf
RIGHT OF WAY {m)
4ttt 4t 4ttt
Horizontal Fair
ALTGNMENT —rt f p— ! | f } i —] —t ] i } | } } — E | | } ! ! b—t
Vertical Fair
} } ; } ! f } } t f —rt t } } ——t t t t f f t } E t t ; —
ROUTE NO., AGENCIES DOH 2160
1 L 1 1 1 L L 1 1 L 1 1 1 I 1 1 l | 1 | ! i ! i ! { L l ! |
] T T T ] 1 L) 3 ¥ T ¥ i L} i | L) i I 4 I 1 ] ] i ¥ T ] ] 1 1




ROAD INVENTORY (2)

PROPOSED ROUTE NO. _ IM-1 ROUTE NO. 2160 A. KHONG (J.R. 2150, 2160) v J.R. 2180 (Cont'd) L = 48.0
ARD C. NAKHON RATCHASIMA/CHATYAPHUM
RURAL
T T T T T T T T T T T T ] T ] T T ¥ — 1 T [ 1 1 I i ] L T I I 4
m I
STATION  (Km) 2 P 3 4 a g S 3 3 4 a @ S 2 a 9
bt ; : b } t } } ; t + } } : —t { + t f } t } ——f——} $ } i
© (=
VILLAGE g <
Z = ot
- N 22 o Y No Exist-|m™ o= O
ame mbooo Qo Z o9 =z 28
a9 = N o N o o
-~ Household (H) PR o~ wl, o< gﬁm.—a
) L 0, y|ing Road 1%, SN
- Population (P m 0
P ! 1 = ﬂ-d! L L 1 1 1 1 @ :I:!p‘ L [} F ~ ! 1 ) a‘[ [l ! L [ 1 i 1 [l ) I [l L ] { 1
T T T T 3 T ] T ) ] ] | - 1 1 [ T i L 1 i | ] I i T | i R ]
TERRAIN Flat rFlat
. 3 ] 1 L 1 L i 1 1 1 ! ) L L t ! i ! 1 | ) 1 L 1 L |
T T ¥ 1 T T 1 T T 3 LI ) ' ¥ ¢ ] 1 L I I ] L L ) T T
Formation
: . 7.00 6,50 7.00 6.00 4.00 5.00 5.50
- width (m) 1 1 { 1 1 1 1 1 4 1 1 1 1 | ] 1 y | $ ] i ) ' } 1 I
CROSS Elrﬁ:)ankme‘nt T ] T 1 T ) T 1 T L) T T ] 1 1 ! 1 1 L 1 1 T ' ¥ I T
Height {m) 0.40 0.30 1.00 0.20 1.20 0.80
SECTION : s et : : —t—
Cutting
Depth (m) ] L L 1 ! -1 ! | 1 1 ! 1 1 | ! i l l | 1 l ! | L t | 1 ] 1
[] 13 1 I i 1 ] 13 ¥ 1] ] | 1} 1 1 i [ 1 I i ] [ 1 1 i ] [} } ]
Type/Length Laterite Earth Laterite
PAVEMENT } t } } } —t—— } i } } } } } } } | . } f } — } } } } }
Condition Poor Fair Poor Poor
5 i \ ! | 1 4 ! 5 1 1 { | 1 i 1 3 1 1 1 1 1 i 1 i 1 X ! I t
Overflow J ! ! ¢ T ¥ ) T L=i 0 T 1 ¥ T 1 v T 1 T ¥ T i T L T 1 ¥ i T r
FLOODING Length{Km/Height{m) H=0.4
1 1 1 1 1 1 L ! 1 ! ! 1 1 ! | (] 1 1 ! 1 i ! ! [l 1 1 L i 1 l
1 T i ] ¥ 13 [ [] ¥ 13 1 ¥ 3 [ ] ¥ 1 1 ] 1 L] [ [ 11 1 L 1 ¥ 1 ]
Left Paddy Paddy
LAND —t—t R T B e B I A m py
USE Right Paddy Paddy
R S B L L B B o B e S S R —
PIPE Total Number
CULVERT
1 1 ] ! L ! l 1 1 1 H | L { L Fl 1 . i { H 1 1 [l 1 ! \ ] 1 4
) ] 1 ¥ 1] 11 " T 1 1 1 1] 1] ) [} ] 1 1 1 1 I ] 1 ) [ I 1 [ ]
. (o] O —
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(1) C. Chaiyaphum

Figure 1.2.1 ZONING AND ROAD NETWORK

PROPOSED ROUTE NO. IM-1

LEGEND

@ Traffic Zone

(:) Dummy Node

[ Road Link Cods
BgeEg Proposed Road Link

e Qther Road

Table 1.2.1 ZONE CHARACTERISTICS

Administrative Division Population
Fambon Table 1.2.2 LINK CHARACTERISTICS
Zone Changwat Amphoe Code Tambon $ Zone Attraction
1 Nakhon Ratchasima Knong 1 13,234 100 13.2 64.3
TSt TETTTTTTTOTTTeTTT TrmomTTmTs osmmmem mmEmem TS TTTT TTmmmTeTTTT Link Node Pair Length Grade R K
2 Nakhon Ratchasima Khong 6 5,849 90 5.3 T - emar
71 _7,071 70 4.9 _HNo_ Start Node End Nede W W W W
e e e Total — _ . . 302 .
3 Nakhon Ratchasima Ban Luam 2 2,272 100 2.3 1 1. A. Kong 2. B. Nong Teng 13.0  13.0 4 R.2160
3. 8,575 500 3.3 2 2. B. Nong Teng 3. B. Don Ta Nin 15.0  15.0 4 R.2160
—— - ——- ceew Total — 3 3 3. B. Don Ta Nin 4. K. A. Ban Luam 7.0 7.0 9 4 P.2160
4 Nakhon Ratchasima Ban Luam 1 6,349 100 6.3 20.4 4 4. X. A. Ban Luam 5. J.R.2180 13.0 13.0 1l 4 ARD Rural
5 Chaiyaphum Chatturat 8 5,317 20 1.1 12 5. J.R.2180 2l. J.R.201 11.0 11.0 4 4 R,2180
9 4,637 30 1.4
"""""""" tTm TTEs TEmmmmeess 12 21, J.R,201 11. C. cChaiya phum 15.0 15.0 3 3 R.2
e e e Total — ______ — 2
11 Chaiyaphum Muang 1 15,713 100 15.7 137.4




Table 1.2.3 TRAFFIC VOLUME ON ROUTE IM - 1
YEAKR 1937 1993 2001
LINK 1 2 3 4 AVR. 1 2 3 4 AVR. 1 2 i 4 AVR.
N+D 3 2 3 1 2 7 & 7 4 & 17 14 13 10 15
P/C I 2 2 2 2 3 & = = 7 7 156 21 20 17 i
oy 0 0 0 o 0O O O o G 0 1 1 1 1 i
TOTAL S ] = 4 S 14 15 15 11 14 a3 37 38 28 24
N+ = 2 3 s = 10 3 @ D & 24 20 24 13 20
/B I Ic 4 4 3 e =3 i1 10 S 2 z0 27 23 22 24
Y 0 0 v 0 0 0 0 O 0 o 1 3 i 1 1
TOTAL & 7 7 S & iz 12 20 14 13 43 43 50 36 44
N+D 30 25 29 1& 25 31 26 30 17 264 30 25 29 16 24
M/B I 25 34 32 23 30 26 35 33 29 21 23 33 31 27 29
ov 0 0 o 0] 0 1 1 1 1 i 1 1 1 1 1
TATAL =T =) 61 44 54 59 L3 64 47 57 56 &0 61 44 35
N+D 2 2 2 i 1 = 4 3 3 4 13 11 13 7 11
H/B I 2 2 2 2 2 4 & =] o bl 11 15 14 12 1=
DV 0 0 0 0 0 o 0 0 0 0 o 1 1 0 0
TOTAL 3 4 4 3 2 io 10 11 g 10 24 26 27 19 24
N+D 40 33 39 22 33 S0 41 48 256 40 45 54 &3 35 =iC
P/P&T I 32 43 40 35 27 3y 52 49 43 46 52 L% &5 =138 60
oV 0 0 0 0 Q 2 2 2 1 2 2 2 2 2 2
TOTAL 72 76 79 56 70 21 5 9% 70 83 119 126 130 P2 11é
N+D 7 9 7 ic S 3 & 7 3 b 4 7 g 4 7
4/7 I 2 3 3 2 2 3 4 4 3 3 4 6 & 4 S
oy o 0 0 0 0 0 0 0 0 0 o o 0 0 0
TOTAL 4 a2 Ed S 3 11 io 11 & ? 13 13 14 s 12
N+D 24 20 23 12 20 23 i3 22 10 13 17 15 13 9 15
&/T I 8 11 10 (= ? 2 12 11 9 10 10 13 1z 9 11
oV 0 0 o} o o 0 o o 0 0 o 0 1 0 0
TOTAL 24 31 33 20 2% 32 30 34 19 23 A 28 3 g 26
N+D 4 7 g 4 7 12 10 12 35 ? 17 14 17 =] 14
10/7 I 3 4 3 3 g ] & & S 5 v 12 11 4 1o
oy 0 0 0 0 0 o o 0 0 0 0 o O 0 0
TGTAL 12 11 12 7 10 17 16 iz 10 15 26 24 23 17 24
N+D 119 98 116 &1 P& 145 120 141 75 113 199 161 190 102 138
ADT 1 77 102 254 32 29 101 1324 125 108 117 147 194 183 157 170
1Y 0 o 0 0 0 4 S S 3 4 [ 7 7 S &
TOTAL 196 200 211 143 185 251 2853 272 186 239 347 364 3280 264 23S
N+ 181 158 172 113 155 207 182 203 131 173 250 221 245 163 217
M/C I 70 97 3& 24 g7 81 112 99 110 101 5 131 114 134 119
DV 0 0 0 0 0 3 3 3 3 2 3 3 3 2 ]
TATAL 252 255 264 207 242 271 297 305 244 282 248 355 363 300 339
N+D 200 256 293 174 251 352 302 344 206 296 445 382 435 264 375
TOTAL I 143 199 182 176 176 182 246 224 218 218 242 326 273 291 220
DV 0 0 0 0 o 7 8 a & 7 10 19 i1 = 10
TOTAL 448 4355 475 350 4238 542 555 576 430 Tzi 697 719 743 344 675
NOTE
N * NORMAL TRAFFIC D @ DIVERTED TRAFFIC
DV : DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC
1-11
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rigure 1.3.2 CROPPING CALENDAR (1)

\. 4
200 CHANGWAT CHAIYAPHUM
NAME OF CROP JAN | FEB/MAR |APR | MAY |JUN.| JUL.|AUG | SERJOCT. |NOV.| DEC.

%CE» 15t CROP [ TRANSPLANT @ ® o X
1 BROADCAST & & I—-x
| -TOBACCO { TURKISH & LOCAL) ®
i ., —TT
'%‘?;AF ® *
;..
CASSAVA b & |

G & S T

— e

&-O- *1X
JGROUND NUT |
{COTTON o T ) N

1300 CHANGWAT

CROPPING CALENDAR(?2 )

NAKHON

RATCHASIMA

NAME OF CROP

JAN.| FEB

MAR.

APR

MAY

JUN.

JUL.JAUG.

SEP.

OCT.

NOV

DEC.

RICE, 1% crop {TRANSPLAN

GROUND NUT

KENAF

CASSAVA

MAIZE

SORGHUM

MUNG BEAN

COTTON

BROADCAST

P

o

D

O

=

1 - 13
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season segson

P
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SECOND CROP




TABLE 1.3.1 CULTIVATED & CULTIVABLE LAND

(1979)
[ UNIT = 1000 RAI (KM2) 3
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND
CODE NAME PADDY UPLAND TOTAL FADDY HPLAND TOTAL
121.8735 (195.0) 14,280 ( 26.0) 138,125 (221.0) 1.250 ¢ 2.0) 10.313 ( 1&6.5) 11.343 ( 18.5)
1213 CHATTURAT 5.000 ¢ &2.0) L6253 (0 9.0) 10,4625 ( 17.0) - - -
1303 BAN 1.UAM 34.375 ( 25.) $.625 ( 7.0) 40.000 ( £4.0) 1.250 ¢ 2,00 Ho4ZE (10,3 F.688 ( 12.3)
1304 KHONG 82.3500 (122.0) S.000 ( &.0) 27.900 (140.0) - B875 0 6.2) Z.875 ( 6.2)
TABLE 1.3.2 CROF PRODUCTION
ITEM FADODY MAIZE BEANS GRUND CASZAVA SUGAR KENAF COTTON UPLAND TOTAL
NUTS CANE TOTAL
FLANTED AREA (1000 RAIL)
1931 Y7.77 0. 25 - 0. 06 11.11 - 4,92 - 14,34 114,12
1937 7.77 0.26 - 0.06 11.58 - 4.92 - 16.34 114,41
1993 WITHQUT PROIECT 97.77 0.28 - 0. 06 1z.08 - 4,92 - 17.35 115,12
WITH PROJECT °99.02 0.30 - 0.06 12.05 - 4.92 - 12,35 117.37
2001 WITHOUT PROJECT Y777 Q.30 - Q.04 12.77 - 4.92 - 18.07 11353.54
WITH PROJECT P7.02 0.33 - 0.07 13.20 - 4,92 - 19.13 112,15
CROP YIELD (KG/RAT)
1921 234.3 293.1 - 150.0 2044, 2 - 17&2.5 -
1987 2324.3 2946.9 - 150.0 2056.5 - 192.5 -
1992 WITHOUT PROQJECT 2324.3 296.7 - 150.0 2062.9 - 128.5 -
WITH PROJECT 237.1 300.2 - 150, % z2081.32 - 192.5 -
2001 WITHOUT PROJECT 234.3 29%.0 - 150.0 2085.5 - 193.5 -
WITH PROJECT 240.9 207.5 - 152.1 2114.3 - 193.35 -
CROP PRODUCTION (TON)
19&1 22,907 72 - 2 22,711 - 9754 - 23,770 B4y 673
1987 22,907 77 - £l 22,324 - 774 - 24,389 47,796
1992 WITHOUT PROJECT 22,907 82 - K4 24,992 = ¥76 - 26,042 4,270
WITH PROJECT 23,480 21 - 4 27,1593 - #76 - 23,233 51,718
2001 WITHOUT PROLJECT 22,907 20 - o 26,633 - 274 - 27:717 50,4624
WITH PROJECT 23,858 101 - 10 29,174 - P76 - 30,245 54,123
NOTE : SYMBOL "-" MEANS ZERC OR NEGLIGIBLE SMALL

1 - 14



TABLE 1

i s s e

ITEM

e e et e e e e B L ik bl S8 L ol e T T Yo T g ey Py e e P e e

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

CROP FRODUCTION COST (BAHT/RAI)
WITHOQUT PROJECT (1921 - 2001)
WITH FROJECT (1987 - 2001)

3.2 FARMGATE PRICE AND PRODUCTION COST

FADDY MAIZE BEANS GRUND
NUTS CANE
4,332 2,478 - &a 651 677 -
4,440 2,540 - &y 651 574 -
96 490 - 236 g2y -
&06 210 - I0& 838 -

KENAF

COTTON

TABLE 1.32.4 NET PRCDUCTICON VALLUE

(1000 BAHT)

WITHOUT PROJECT WITH  PROJECT
YEAR ~ ———————m e - ~
PADDY  UPLAND TOTAL PADDY  UPLAND TOTAL
1987 40,923 7,805 48,728 42,419 £.017 50,436
1993 40,923 8,191 49,118 44,203 9,092 52,295
8,740 45,383 2,867

2001 40,923

49, L63 55,730

1l -15



Figure 1.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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NAKHON RATCHASIMA

A. KHONGI(J.R-2150,2160) - J.R. 2180

C. CHAIYAPHUM
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BRIDGE LIST
ion . - .

Nao Si?(m) Proposed Bridge | Existing Bridge

1 28 C-700x16 00 W=-430x1300
2| 327 C-7 00x 1000 W=-450x 800
31 380 C~7 QOx 18 00 W~ 4.50x15.00
41 390 C-7 00 x 10.00 -

5| 448 C-7.00x 8.00 W-4.50x 5.50
6| a6t C-7.00x 8 00 W-4,50x 5.50
LEGEND
DR B PROPOSED RQUTE ( IMPROVEMENT )

PROPOSED ROUTE { NEW CONSTRUCTION )

PAVED ROUTE

UNPAVED ROUTE

INVENTORY SURVEY ROUTE

HOSPITAL

MEDICAL CENTER
SECONDARY SCHOOL




Table 1.5.1

CONSTRUCTION QUANTITIES AND COSTS IM-1 (48.0 km)

Umt  Fipancial (DBST) (Soil Aggregate Surface)
Items of Unit Rate
Q'ty B ' Financial Economic \ Financial Economi.
Y oce (1098) cost (1098 Y cocr (10%8) cost (10°%)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 114 1,710 1,556 114 1,710 1,556
Excavation - Soil m3 20 0 0 0 0 0 ¢]
Excavacion -~ Hard Rock m3 160 o] 0 0 c 0 0
Embankment m3 45 196,800 8,856 8,058 196,800 8,856 8,058
Selected Material m3 80 101,800 8,144 7,248 101, 800 8,144 7,248
Soil Aggregate Surface or Subbase m3 105 71,300 7,486 6,662 71,300 7,486 6,662
Crushed Stone Base m3 370 46,800 17,316 15,930 3,400 1,258 1,157
Soil Aggregate Shoulder o 105 20,200 2,121 1,887 1,500 157 140
Prime Coat and DBST m2 55 264,000 14,520 13,068 19,300 1,062 956
Pipe Culvert m 2,100 2,110 4,431 4,076 2,110 4,431 4,075
Box Culvert m 16,000 0 9 0 0 0 0
Long Span Bridge m 80,000 0 Y 0 0 o 0
Short Span Bridge m 40,000 72 2,880 2,563 72 2,880 2,563
o Sub Total (a) T 67,464 6%,052 " "735,985 32,4200
Miscellaneous Works {a) x 7% 4,722 4,274 2,519 2,269
Total (b) 72,186 65,3206 38,504 34,689
PHYSICAL CONTENGENCY (b) x 15% 10,828 9,799 s,776 5,203
ENGINEERING AND
ADMINISTRATION {b} x 1l0% 7,218 6,533 3,850 3,469
Sub Total 18,047 16,332 9 626 8,672
LAND ACQUISITION
Highly Developed Land ha 50,000 25 1,250 1,250 25 1,250 1,250
Less Developed Land ha 15,000 0 0 A N B o
Sub Total 1,250 1,250 1,250 1,250
GRAND TOTAL 91,483 82,908 49,380 44,611
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Table 1.6.1 COST AND BENEFITS
{F4 STANDARD)

BENEFITS

(1000 BAHT)

DISCQUNTED(12%)

COsST
YEAR CONST. AGRI. vac RMC
CNST BENEFIT SAVING SAVING
1924 14,531 Q Q Q
1983 41,452 0 o] 0O
1986 24,3871 G 0 0
1987 0 1,703 7.115 -273
1988 Q 2,061 7.533 2462
1229 O 2,414 7,951 -244
19%0 0 2: 767 2,369 —-230
1991 0 120 2,734 ~213
1992 0 3,472 7,204 -197
1923 Q 2,824 9,622 -181
1994 23,232 4,107 10,224 =157
1995 Q 4,387 10,944 -13%
1994 0 4,671 11,403 -10%
1997 0 4,952 12,271 a5
1293 0 5,235 12,933 -A1
1999 9] 95.317 132,595 -37
2000 Q 5,798 14,257 -13
2001 -32,212 5,080 14,91% 12
TOTAL 47,324 40,112 159,292 -2,18=%
DISCOUNTEDR ECONOMIC COSTS @ 1
DISCOUNTED ECONOMIC BENEFITS :
AGRICULTIIRAL LEVELOPMENT BENEFIT
VoC SAVING
RMC SAVING
NET FPRESENT VALUE : —
BENEFIT COST RATID :

INTERNAL RATE OF R

ETLURN

T e o A Gk e et v, oy B o e St i ey

&, 545
9,232
10,119
10,204
11,693
12,480
13,2467
14,235
15,203
16,171
17,137
18,107
19,075
20,043
21,011

COST BENEFIT

23,295 O
S1,%9%7 0
27,356 0
77629
7,439
74202
6,931
b5, 635
5,323
4,001
S, 747
5,432
S, 207
4,927
4,648
4,371
4,101
3,839

10,30

HOQOoOoOOOoWVWOLCOoCOTO0

-7:09

106,366 836,434

06,5466
346,484
22,979
64,730
-11276
20,032

0.21

L

1 - 20

Table 1.6.2 COST AND BENEFITS

(F5 STANDARD)

T . e e i S e i P . B v e

COsT HENEFITS

YEAR CONST. AGRI. voc

1984 0 0 0
19285 17.344 0 0
1984 26,747 0 0
1927 O 1,702 4,526
1983 0 2,061 4,361
1989 O 2,414 22197
1990 0 2,747 PRICIC
1991 0 2,120 J.86%
1992 0 2.4732 6,205
1993 o 3,824 £,341

1974 1.4694 4,107 7,024

1995 o 4,389 7,647
1996 0 4,671 2,200
1397 0 4,953 B, 753
1992 0 oy 225 7,304

1999 0 S.317 ¥,259
27983 10,412
2001 21,194 £.080 10,945

[
o
<
o
2

TOTAL 25,109 60,112 110,948

e ) Y e e . e e e e s s e et . P e

DISCOUNTED ECONOMIC COSTS @

DISCOUNTED ECONOMIC EBENEFITS @
AGRICULTURAL DEVELOPMENT BENEFIT
VOC SAVING
RMC SAVING

NET PRESENT VALUE :

BENEFIT COST RATIO :

INTERNAL RATE OF RETURN :

(1000 BAHT)

RMC

COST BENEFIT SAVING SAVING TOTAL

DISCOUNTED(12%)

O 0 O 0

0 0 22,384 0

0 0 29,979 0
—-118 6,115 0 S 8H0
—-108 6,815 0 . 433
—97 7.514 0 5,348
-84 8!214 0 51220
=76 8.91% 0 5,058
=45 ¥.613 0 4,870
34 10,312 O 4, 465
-38 11,144 7héE 4,50%
=21 12,015 o 4,333
-3 12,864 0 4,143
iz 13,718 O 3,943
28 14,569 0 32739
43 15,420 0 2,534
61 14,272 0 3.329
77 177123 _31872 3?128

—445 170,642

43,256
56,712
22,979
44,125

—-393
17,456

1.35

15.7 %

49,256 (66,712

S e et e . . o, i e B o A e b



Table 1.7.1 SOCIAL INDICATORS
(Proposed Route IM-1)

Population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

Access to Amphoe
Average distance to Amphoe (km)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

"

“"

27.9
29.3

40

8.7 (8.8)
0.034
100

12 (13)
0.054
117

12
0.231
0.079
658

12 (14)
0.062
147

5.1 (5.3)
0.021
84

Education
Access to Secondary School
Number of Student in 1993 (1,000)2/
Average distance to school (km)
Per capita time savings (10-%)
Score
Teacher Intensity
Number of teachers3/
University graduate
Total
Number of Student
Indicators
El 4/
E2 5/
E §/
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/w) - (n/w)3/

Score

Total Score

L13

e

113

-

4.4

8.4 (8.5)
0.218
117

239

33.5
33.5
2.04
130

128.3
121.2

4,379
4,137

1,374

Note:

by

2

2

( ) 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 gqraduate 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
producticn.



PROPOSED ROUTE NO. IM-2

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



SUMMARY

PROPQSED ROUTE IM-2

LOCATION OF PROPOSED ROUTE

Item

Changwat
Origin
Destination
Length
Total
Improvement Section
DOH Reoad
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

Bur:i: Ram
b Waec {(J.R. 202)
K.A. Na Pho

9.4 km

9.4 km
R.2061 1.0 km

8.4 km

0 km

Q km
501l Aggregate, Good

I"lat

58  km<
11,400
Paddy

169

668

300
"4 (DBST)

16,277 .103 g
14,778 .103 &
10.2 %

0.86

For further consideration

National Highway
Provincial Road
Propased Routs

BON 4
b RATCHATHAN) |

)

b

%
h:

!

s

]
[]
[]
]
]

S
|
J




L1 GEpsEtobti

Apssid, Buri RamlOoRWic i+ 2, Rl 2025 H ONacof B R &L, V=112
JbiciE b Napho HEL Tk 5, TOMERR 3.4mTH b, (Figure. 5. 2MW)

AEOCHEBHIEIEERTHI, FRHEANKE, WC2hOHMEEFELZTOBADNEILLAGW
Thbo

A dNapho HEERICHE, X~ OB Y8 - LG, XBHOKEEL D

Phut Thaisong BEICiE, MM 1 ¥ d 3.
A gy g tiNapho HEBE X G2 ERiEy, EH 20088 LR SO ENRB LS,

1.2 BREORE
HEBeicA LM HAORRBIE, Table 2.1 1ICEIS L, FOHEMIITable 2.1. 2D

4Ry ) —HEDIERITRL 2,

2. %l
2.1 FMEE
BT KB ERIC I L BR RBR O Z NI E A CRR O 50T, 2Tl

KR TMTRAFR] TBATI&EE LT,

2.2 BNGERDR
R Y WA OBREZ DR, KPR CEBLEv=aT it v vy

TOF—sxWUELTROLIICHER LA,

Proposed Road Link

< A A.Phutthaisong

K.A.Na Pho

Legend (O Road Node
[ ] Road Link Code

BRBE Proposed Road Link

meamm  Other Road

Traffic Volume in Base Year

Vehicle Type

Source Link
{base year) No B/C E/_P I__./_B IZILE H/B p/T 4/T 6/T 10/T ADT
Manual Counts 1 - 83 1 33 1 o 14 23 5 169

{1982)




2.3 RlimE
W LOMREBXAHFE (b Y v 7/78) FLCEHEAGHE (F v 70) 2L,
FRACROLZBEEDORMRIICHM A YV a - T THORIZTEHTUAOL L
RERHMBIRREN B I EINE-THELL, HERRULUTOLEHTH A,

PASSENGER MOVEMENT (1932)

——— g e ks s S T e S oy e e e i S o

— . . o ot 1 o . T . . . e e s et . — T e B St P g St Sk S i e et S R P S S .

PROFOSED TRIPS PROPOSEL TONAGE PER DAY
RaAD PER ROAD = -
LINK nay LINK NON-AGRI. AGRI. TOTAL

L} 10483 1 eq 14 109

2.4 ZOFGEOTRMGBUSR
1981 —1987. 1987—1993, 1993- 20010 B MNICHE B 3 /KBS LU HYO XKl ®
OFSFHTERRL, A4 L R-FrDL3302) TENLTRHURICE > TRDL. T
BOMBS LGS ARRMURRUTOLN TH S,

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (%4 P.A.)

ITEM 1931 1987 1993

—_

1937 1993 2001

PER CAPITA INCOME 4.2 4.5

4.7
TRANS. PRICE INCREASE 4.3 4.5 4.3
POPULATION 1.5 1.2 1.1
PASSENGER MOVEMENT 5.5 3.6 S.7

— .y —r —————— e - ——

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (% P.A.)

ITEM 1981 1987 1993
19;7 19;3 2061
NON-AGRI. 7.1 7.2 7.3
AGRICULTURE 0.4 0.4 0.4
FREIGHT ) L2 _—6.3— b.4—

2.5 BRBLCHMREZMN
AU — D13 3D3) TEALHRLVBICERFLTUMAELDE DN

MR RERDL,

RATE OF INDUCED AND DEVELOPED TRAFFIC

¢ %)
YEAR
ITEM - - —
1987 1993 2001
INDUCED 15.0 15.0  15.0

DEVELOFED 0.0 3.0 3.0

2.6 fhkzmn

b)) HURDAS

s

3wy e

o
MR ZamicZEmlic,

TRAFFIC COMPOSITION

'rth T)C\.

WRE - IEHMICBT 2R MGFEE, UTOMMMICE s Tl

(UNIT = %)
LINK PASSENGER FREIGHT

YEAR - ———— - -

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

1 1932 0.0 70.3 0.2 28.0 0.2 1i7.6 27.5 4%5.1 2.9

1237 4.6 65.7 3.4 24.1 2.1 17.5 24.4 42,4 5.6

1992 10,2 4£0.2 .86 19.4 3.7 17.3 20.8 39.3 22.7

2001 17.46 52.83 10.7 13.2 3.3 17.0 16.0 35.0 3z.0




2) HEKXADT
FERMLEOY o MEEHFRZAMBEUTICRT EEDTHD, TTOH

By 7RIy 4 7B OFEMIkTable 2.2. 1 IKRT,

AVERAGE FUTURE TRAFFIC ON PROPDOSED ROUTE

k- TYPE OF VEHICLE
NEAR  —memmmm oo ———- -— ADT  M/C
¥ P/C L/B M/B  H/B FP/PXT 4/T  &/T  10/7

32??87 2 & 43 4 128 16 23 10 243 232
992 26 14 49 9 145 17 22 19 223 334
#2001 62 42 51 22 z24 18 3% 35 499 401

TOTAL

8. R

31 B&

FEER, BHTHVY, AHBRAAOATH), BAOKMRUME L KB T
b5, BROKEBHER, L0GHTHEOEELR LAY, KEOEHERMIE, o
e HBLTEC LTS,

EROTHAMARCIBEGEORRIL, Table 2.3 L &Figure 3. LIKRL, F i,
Buri RamWRERD{EYEIdFigure2. 3. 20, EDTH 3,

3.2 BWZRTH

ZEBAONXONEMRIRR %, With Project &Without Project OWAEFKDWTT
BLfo TRLUAMEAER BNSYXONBARCHEERITable 23.2025HDTHB, R
ENGYORFEREBREAEEERLZ, SROBHRUVARAZKORRLEZICLT
Table 2.3.3. @& S KRBt - 7o

FEoZE{ BB TRHEAEERLEAERICID, EEBEHTHIL, <
W OBREEERBCHEEAN SN BT E25 &, MEEHM (NLP.V) %ETable
2340k 5EHB LA,

S ON.P.V ©Hith Project® 4 &, Without Project OEIEDED, OWBMOIMHR

ERTH 5.

4. ETItONM

AHEWH, WA BTIRTENWREERT -2 KDL SSHETIEHNEY v
DET®R (BIT"VOC " &v5) 2With Project & Without Project Ol 4y — 22
THRE UK.

BNy IRBGEVOCOaR MYREERTEEASHBRARETRRT LB TH 3,

Road Condition

Link Without Project With Project
L h ad/L Nos. R
engt Ro gggaglfl Ng§r8£ Length Road Class/l Nos.of Wooden

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

1 Flat 9.4 2B 1 0 9.4 1{F4) 2a(F5) 0

/1l 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

VOCHMIZ, With Project®2 ) » 72OV OC &Hithout Project DEOVOC & D3

T, YHBIKIFHIVOCOBMBREIIRTEELTH S,

Vehicle Operating Cost Saving

{unit: 1,000 Baht)

Road Class 1987 1993 2001
1 (F4) 1,074 1,692 3,002
2A (F5) 399 821 1,754




5.1 PRI

FHEHR, RERTTISELRRRET -,

besign 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>BD%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

In case of FS5 Standard
Soil Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

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

as shown in Figure 2.5.1

1.0m
2.0m

0.7m {above flood level)

2.5cm
15.0cm
15.0cm

20.0cm

15.0cm

20.0cm

¢ 100cm

200 m

500 m

Box Culvert
Standard Size

Location

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

Location

n— Ok, Figure2 5 212K Y,

5.2 IWHRILITCURER

s

11}

2.4m x 2.4m

as required

RC - Slab
PC - Girder

as shown in Bridge List 1in}
2.5.2

THEHCLIAIWHAERETL, FTHI S KHRELT L TTable 2.5 1 IKRY.

HHARMNOMEVRZUBERMBLICERBRAICAT TRUT S L, TEIRTLEHD

EN A,
TOTAL FINANCIAL AND ECONOMIC CONSTRUCTION COST
Construction Cost (103 ¥ )
Length
Road Class (km) Financial Cost Economic Cost Rema
F4 (DBST) 9.4 14,778
F5 {Soil Aggregate) 9.4 7,985




6. &E¥imks
FRMNESNRAEERRCTFERE R ITable 26 1 RT 26 2RRTHBOTH 2,

COn—FRFABBTHZ 4 — VT ATRONFIEBCIRI74 -V T 0TEh 3B,

. #d&d 27t

Qa4 Ny v ERTF -SRI R ETable 227 1 IKRTHE O TH 3,



Table 2.1.1 SUMMARY OF ROAD INVENTORY

[ o]

Item bescription
Origin B. Waeo {J.R. 202)
Destination K.A. MNa Pho
Length
Total 9.4 m
Improvement Section 9.4 km
.DOH Road R. 2061 1.0 km
ARD Road 8.4 km
Others 0 km
New Alignment Section 0 Jan
Terrain Flat
Alignment (Hori./Vert.) Fair / Fair
Formation Width 6.5m - g8,0m g, 7 m (Weighted average)
Embankment Section
Length 9.4 xm
Reight 0.3 m~- 0.8m
Cut Section
Length 0 km
Depth m - m
Surface Type and Condition
SBST or DBST O km
Soil Aggregate Good 9.4 km
Barth 0 km
Pipe Culvert 8 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each Cm
Narrow Concrete Bridge 0 each o m (4m)
Wooden Bridge 1 each 5.1 m

Overflow Section 0 place 0 km




PROPOSED ROUTE NO.

Table 2.1.2

ROAD INVENTORY

B. WAEO (J.R.

202) v K.A. NA PHO

IM~-2 ROUTE NO. 2061 L = S
ARD BURI RAM
T T T T T T T T T T T T | T T T T i T T T T T T | T I T 1 i T
(=] « Yo o 0] le)
STATION  (Km) o o~ < 0 @ = o = = 3 P N & N & "
At B s e e e e e Bt e o e o A o B S
VILLAGE o)
0o X
-~ Name EH Ot
£ Mo -:z:: :
- Household (H) =
— Population (P) QA ﬁ
L | | - [ ) L ! | - ! I ! ] ) - 1 1. 1 ] i L i A . ! | ! l 1 L 1 !
¥ N SR ¥ = 3 T T =1 T T 11 T =1 T T ¥ ¥ ] T ¥ T 11 | ¥ 1 I 1 ¥ T
TERRAIN Flat
i ! ! 1 J - 1 [ | L ! i) ) ¢ L F L ! e 1 1 i A L 1 —t (3 e 1
t' 0 ] ] ¥ - T L] T T —t T ) T T T ] T t T T ’ T L | 1 ] I I
rmatio
R o | [8-00 6.50 6.80
1 m . ) ] I | | 1 f 1 f 1 a1 I e 1 ) NI ] ] f 1 1 t
CROSS Embankment ! 1 v LI —r T 1 T 1 T i i T 1 T 1 1 1 y T i i T
Height (m) 0.8010.501}0. 30 0.70 0.80
SECToN - ; —
Cutting
Depth (m}
) L ! ] | \ 1 l | 1 1 ! ! L ] | ! | 1 1 A ! ] . | I . 1 - . L
1 —1 i t =7 L I— 1 —T 1 1 T =1 i T T T i T T i T i 1 i I i T T 1
Type/Length Laterite
PAVEMENT — ———t —+—t -ttt
Condition Good Poor fd
1 1 L ] 1 i ' By i i ] [ | ! ! ! 1 1 |- ] Je 1 i N } i ! B R |
Overflow L) I 13 v ) T L L L] v i L ] 1 i 1 | 1 i [ [ 1 i ] 1 i 1
FLOODING . .
lLength(Ko)/Height{m)
1 | 1 1 H L 1 1 1 ! [} 1 | [l o 1 [l i 1 L 1 1 1 A 1 . i 1 |
L 13 T L} ﬁ l’ T 1 L ) i 11 1 BRI 1 B 1| t ] 1] [ T T 1 T 1 1 ] 1 i i
Left Paddy
LAND 1 ! 1 ] i ! l ! l ! l | I ! L | | - i [ oy i [ l 1 1 | 1 1
) ¥ 1 T -1 T L i A ] 1] L 1 0 1 L 1 ] { 1 1 T T i T 1 ] 1 T 1
USE Right Paddy
— L A A S e e o B e e e I L e L e e S S S N S —
Total Number 9 pipes .
CULVERT B
] I L t l ] I 1 ] I ] L 1 i ] l i [ T P |- L. 1 K ! l 1 } 1 L
) ! v T ¥ i Rl ¥ T ] 1] LI 1 [} i ] L i 1 t T ] 1 T i 1 1 I i i
Station (Km) 0
o
-+ttt .
BOX
CULVERT
&
BRIDGE .
Dimension 2
"
. "
HO
{{J\D
= <
-ttt -ttt ]
RIGHT OF WAY (m) 16.50 :
-ttt
Horizontal f Fair
ALIGNMENT } } : b | it } f —t—rt —t F—t—f— } —  p——
Vertical i Fair
1 L | 1 i 1 1 ! ] ! 1 I l l ! i | ] I ! 1 | i ) 1 L | ! -
DOH L1 t ™ i 1 L 1 L L ¥ R T ¥ I T L T o I LI i 12 ! L i H ) I
ROUTE NO., AGENCIES ! 2061 ARD
1 L ] i | 1 1 £ L { L 1 l 1 1 ] 1 ! l } } ! i ) } J L ] L)
¥ 1 T ] 1 Ly LI ¥ - bl T ] ] L ] N L 1 T b 3 T ] ¥ i 0 1 T T



P RS S S B AU Y ; . 4 :
VOLUME ON ROUTE IM - 2 ek Rl Frede ool el ey S 7 LA
I e ——— B kb=t [/ A e IR Y
YEAR 192 1993 2001 —-ﬁ Figure 2.3.1 LAND USE AND_CAPABILITY OF INFLUENCE AREA 1=
———————————————————————————————————————— vy — - Fll
LINK 1 AVR. 1 AVR. 1 AVR. | . PROPOSED ROUTE ;I':IO. ITr 2 ' %-._!
________________________________________ -y VEESV IR S P ——
f)—‘!“." « g Voene r “ . S ~ 7 ' ’..‘:& | 3 .
N+D 7 7 22 22 58 Sl_q " \.'in,“...., /’\‘ ‘,)| ane |4 %%. Q:\ﬁ"'l [} -..._“_‘_
P/C I 1 1 3 2 ? ? _vﬁﬂf"*f "yfuﬂ%’xﬁﬂkbu"“$9”*
v 0 0 1 1 2 2 B e N B Ty lidh L AT ’__j"“"’"
TOTAL & 3 26 26 68 63 _y Ao : P s SR P ]
N+l S 3 14 14 33 33
L/B 1 1 i 2 2 b S
54V 0 0 0 0 1 1
TOTAL & b 16 146 42 42
N+D a7 37 41 41 43 a3
M/B I & & & 6 & &
by 4] O 1 i 2 2
TOTAL 43 43 49 49 51 51
N+D 2 3 g 2 19 19
H/B H Q O i 1 2 3
ov 0 0 0 0 1 1
TATAL 4 4 ? 4 22 22
N+D 111 111 139 139 189 189
P/PYT I 17 17 21 21 28 28
oy O Q =] (=) 7 7
TOTAL 128 128 165 145 224 224
N+D 14 14 14 14 15 15
4/7 1 2 2 2 2 2 2
BV 0 0 1 1 1 1
TOTAL ia 16 17 17 i2 18
N+D 24 24 27 27 3z 23
&/T I 4 4 4 4 5 S
oV 0 0 i 1 1 i
TOTAL 23 28 22 32 39 37
N+D @ 4 16 16 30 30
10/7 I 1 i 2 2 4 4
v Q o 1 1 1 1
TOTAL 10 10 19 19 35 a5
N+D 211 z11 281 281 421 421
ADT I 32 22 42 42 &3 £73
DV &) ] 10 10 15 15
TOTAL 243 243 333 333 499 499
N+D 259 259 306 306 374 374
M/C 1 22 22 24 24 23 23
oy 0 0 5 S S S
TOTAL 282 232 334 334 401 401
N+D 471 471 587 587 795 795 CULTIVATED LAND FOR PADDY
TOTAL D\I} Sg Sg (i-,b ?g 86 ?f; CULTIVATED LAND FOR UPLAND CROP
5 19
CULTIVABLE LAND FOR PADDY
TOT
________ ‘_M: __?E?_.Eff __668_ 663 700 700 CULTIVABLE LAND FOR UPLAND CROP
NOTE UNCULTIVABLE LAND
N = NORMAL TRAFFIC D ¢ DBIVERTED TRAFFIC PROPOSED ROUTE
DV : DEVELOPED TRAFFIC I : INDUCED TRAFFIC INFLUENCE AREA OF PROPOSED ROUTE




rigure 23.2 CROPPING CALENDAR

|400 CHANGWAT BURI RAM
NAME OF CRCP JAN. {FEB | MAR.|APR.| MAY, | JUN.| JUL.|AUG.|SEP |OCT | NOV.| DEC.

RICE, 1% crop & e? & —%
GROUND NUT o N
KENAF ¢ & ¢ .
CASSAVA ® G- .
MAIZE i S ¥——x
SORGHUM . oo H—X
SUGAR CANE o &

Note : FIRST CROP SECOND CROP
= — X Sl ¥ —,
sowing growing seoson horvesting
season seoson

2 - 10



TABLE 2.3.1 CULTIVATED & CULTIVABLE

LANL

(127%)
£ UNIT ¢ 1000 RAI (KM™Z) 1
AMPHOE AMPHOE CULTIVATEDR LAND UNUSED CULTIVABLE LAND
CODE NAME PADDY UPLAND TOTAL FADDY UPLAND TOTAL
27.500 ( 44.0) - 27.500 ( 44.Q0) 3790 (&) - 730 (6.0
1402 PHUTTHAISONG 27.500 ( 44.0) - 27.500 ( 44.0) 3.730 ( 6.0) - 3730 6.0)
TABLE 2.3.2 CROP FRODUCTION
ITEM FADDY MAIZE BEANS GRLUND  CASSAVA SUGAR KENAF COTTEN UPLAND TOTAL
NUTS CANE TATAL
PLANTED AREA (1000 RAI)
19214 24.99 - - - - - - - - Z28,9%
1987 25.60 - - - - - - - - 25. 460
1992 WITHOUT PROJECT 26.22 - - - - - - - - 26,22
WITH PROECT 27.01 - - - - - - - - 27.01
2001 WITHOUT PROJECT 27.07 - - - - - - - - 27.07
WITH FROLECT 27.3% - - - - - - - - 27.8%
CROP YIELD (KG/RAL)
1931 1979.0 - - - - - - -
1987 199.0 - - - - - - -
1992 WITHOUT PROJECT 19%7.0 - - - - - - -
WITH FROJECT Z03.8 - - - - - - -
2001 WITHOUT PROJECT 192.0 - - - - - - -
WITH PROJECT 210.4 - - - - - - -
CROF PRODUCTION {TON?
1981 4,373 - - - - - - - - 4,973
1987 5,094 - - - - - - - - 5,094
1993 WITHOUT PROJECT 5,217 - - - - - - - - Ss217
WITH PROJECT 5,503 - - - - - - - - 54505
2001 WITHOUT PROQJECT 5,384 - - - - - - - - 5,336
WITH PROJECT 5,868 - - - - - - - - 5,868
NOTE = SYMBOL “-" MEANS ZERO OR NESLIGIBLE SMALL



TABLE

2.3.3

FARMGATE FRICE
WITHOUT PROJECT
WITH PROJECT

(BAHT/TON)
{1981 - 2001)
(1987 — 2001)

CROP PRODUCTION COST (BAHT/RAIL)
WITHOUT PROJECT (1931 - 2001)

WITH

PROJECT (12237 - 2001)

— A N

PADDY

4,144
4,243

573
S92

FARMGATE PRICE AND PRODUCTION COST

MAIZE

KENAF

COTTON

YEAR  ————mem

PADDY
1987 &> 441
1993 61598
2001 62811

2 - 12

GRUND CASSAVA SUGAR
NUTS CANE
NET PRODUCTION VALUE

(1000 BAHT)

WITH PROJECT
FPADDY UPLANE TOTAL
&, 460 - &y 460
71369 - 71 :369
2,293 - 2,393



TYPICAL CROSS SECTIO

3

!

30,100,

N AND TYPICAL PAVEMENT STRUCTURE

DF way

) BED
PR

ILE G

POSSIBLE SCURCE

e —

“—— PAVEMENT

A%

tony 1

EXISTING GROUND LinE

POSSIBLE SOURCE

SUBGRADE

FOR SUBGRADE
FILL SECTION
| 3
RoW Arw
- 30 Do i
RIGHT] OF wAY
9 bo
Roag gED
U
2
' 1‘

1 Q0 MIN
nTCH l "—

CUT SECT

E
s bo

" PAVEMENY

10N

ROAD BED
s |so

173

CaRR
& |30

LA GEWAY

PRIME COAT

2%,

=t

2%,

2

\

SOIL AGGREGATE SUBBASE{T=I30]C8R »20% ~/

— 501 AGGREGATE SHOULDEW

SELECTED MATERIAL { T3 200 )CBR26%
SUBGRADE

DOUBLE BITUMINQUS SURFACE TREAT MENT + T2 23)

CRUSHED STONE BASE (T:130) CBR > 004

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

£
sheo

L
——

4 %
—_—

——,

\

L soiL AGGREGATE SURFACE | T=130 ) cBR 220%
SELECTED MATERIAL( T = 200 ) CBR > 6 %

SUBGRADE

SOIt. AGGREGATE SURFACED ROAD { Closs F5)
13




LOCATION MAP

NA PHO
L=9.4 Km.

K. A,

ROUTE NO. 2061 + ARD

8. WAEQ (J.R. 202)

BURI RAM

C.

2.5.2

PROPOSED ROUTE NO.IM-2

Figure
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Table 2.5.1 CONSTRUCTION QUANTITES AND COSTS IM-2 (9.4 km)

Unit Financial .
DBST s
Items of Unit Rate { } (Soil Aggregate Surface)
gLy B o't Financial Economic . ¥Financial Economi
2 Y cost (103B) cost (1038) QY cost (103H)  cost (1055)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,0600 22 330 330 22 330 300
Excavation - Soil m3 20 0 o 0 0 0 0
Excavation - Hard Rock m3 160 0 o 0 o 0 0
3
Embankment m 45 15,000 575 614 15,000 675 614
. 3
Selected Material m 80 12,900 1,592 1,418 12,900 1,592 1,418
. ]
Soil Aggregate Surface or Subbase m 105 14,000 1,470 1,308 14,000 1,470 1,308
3
Crushed Stone Base m 370 8,200 3,404 3,131 1,500 555 510
. 3
Soil Aggregate Shoulder m 105 3,900 409 364 600 63 56
. 2
Prime Coat and DBST m 55 51,700 2,844 2,560 8,300 456 410
Pipe Culvert m 2,100 340 714 635 340 714 656
Box Culvert m 16,000 0 0 0 c 0 0
Long Span Bridge m 80,000 0 0 0 0 0 0
Short Span Bridge m 40,000 8 320 284 8 320 284
Sub Total (a) " T 11,759 10,638 6,175 5,558
Miscellaneous Works (a) x 7% B23 745 432 3age
Total (b) 12,582 11,383 6,607 5,048
PHYSICAL CONTENGENCY (b) x 15% 1,887 1,707 991 gez
ENGINEERING AND
ADMINISTRATION (b) x 10% 1,258 1,138 630 594
Sub Total 3,145 2,845 1,651 1,486
LAND ACQUISITION
Highly Developed Land ha 50,000 11 550 550 11 550 550
Less Developed Land ha 15,000 0 0 0 0 o .9
Sub Total 550 550 550 550
GRAND TOTAL 16,277 14,778 8,809 7,985

2 - 15



Table 2.6.1 COST AND BENEFITS Table 2.6.2 COST AND BENEFITS

(F4 STANDARD) (F5 STANDARD)
{1000 BAHT) (1000 BAHT)
COST BENEFITS DISCOUNTED(12%) COST BEENEFITS DISCOUNTEDR(127)
YEAR CONST. AGRI. voC: RMC YEABR CONST. AGRI. Voo RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT COST BENEFIT SAVING ZAVING TOTAL COST BENEFIT
1984 0 0 0 0 0 0 0 1984 0 0 0 0 0 o} 0
1925 22756 0 0 0] 0 2,708 O 1985 1,597 0 0 0 0 2,003 4]
1926 11,222 0 O 0 0 12,7481 0 1986 6,383 O 0O 0 Q 72155 Q
1987 0 19 1,074 -12 1,030 0 2465 1987 O 19 399 4 422 0 =77
1988 p] 123 1,177 - 1,291 0 1,029 1923 0 123 4469 5 598 0 476
1929 0 228 1,230 -4 1,502 0 1,069 1939 0 22& 240 & 772 o) S50
1990 s} 322 1,383 -2 1,713 0 1,089 1990 0 332 610 7 94 0 H03
1991 0 437 1,426 1 1,924 0 1,091 1971 0 437 &80 2 1,125 0 &3E
1992 O 541 1,589 4 2,134 0 1,081 1992 0 S41 751 el 1,300 0 659
1992 0 L45 1,622 7 2,345 o] 1,061 1993 0 L4T g21 10 1,476 0 L6E
1994 4,550 7472 1,854 12 2,631 2,058 1,062 1994 726 762 38 11 1,711 328 691
1995 ¢] 279 2,020 17 2,914 4] 1,052 1993 0 a7% 1,054 1z 1,244 o 702
19964 0 995 2,134 22 3,201 0] 1,031 1996 0 Y95 1,171 15 2,181 0 702
1997 0 1,112 2,347 27 3,487 0 1,002 1997 0 1,112 1,233 16 2:416 0 695
1992 0 1,229 2,511 32 2,772 0 965 1993 0 1,229 1,404 13 2,651 0 &30
1999 0 1.3464 2,675 e 4,052 O o920 1999 0 1,246 1,521 20 2,336 Q &hi1
2000 G 1,462 2,238 42 4,343 0 fz1=1~] 2000 0 1,462 1:637 21 Z.121 0 &L39
2001 ~7,095 1,579 2, 002 47 4,629 —1,29& 244 2001 3,970 1,579 1,754 23 32,3546 -725 A13
TOTAL 12,233 11,690 29,114 222 41,026 17,711 15,1465 TOTAL 4,741 11,4620 15,037 185 26,711 2,761 9,354
DISCOUNTED ECONOMIC COSTS ¢ 17,711 DISCOUNTED ECONOMIC COSTS R, 7641
DISCOUNTED ECONOMIC BENEFITS : 15, 1A5 DISCOUNTED ECONOMIC BENEFITS 2,354
AGRICULTURAL DEVELOPMENT BENEFIT 2,779 AGRICULTURAL DEVELQPMENT BENEFIT 2,779
VOC SAVING 11,242 VAC 3AVING 5,511
RMC SAVING 43 RMC SAVING L5
NET PRESENT VALUE : -2,544 NET PRESENT VALLE : 593
BENEFIT COST RATIO 0.8k BENEFIT COST RATIO @ 1.07
INTERNAL RATE OF RETURN : 10.2 % INTERNAL RATE OF RETURN : 12.7 %

2 - 16



Population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

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

Score

-

L1

ETY

Y]

"

Ty

*”

£l

11.4
13.2

48

5.0
0.026
76

10
0.053
115

== = B =

5.0
0.026
60

2.9

0.015
60

Table 2,7.1 SOCIAL INDICATORS
{Proposed Route IM-2)

Education

Access to Secondary School

Number of Student in 1993 {1,000)2/ : 1.5
Average distance to school (km) : 2.5
Per capita time savings (10-4) : 0.116
Score : 63
Teacher Intensity
Number of teachers3/
University graduate : -
Total : 7
Nunber of Student : 129
Indicators
ElL &/ .
E2 5/ : (51.0)
E &/ : 51,0
Degree of Improvement?/ : 1.34
Score : 85
Disparity
G.P.V. in 1993 (Mn B)B/
With project :  23.4
Without project : 21.6
Per capita G.P.V. in 1993 (B)
With project (W) : 1,773
Without project (w) : 1,636
Degree of Disparity
(a/w) - (a/w)y/ : 0.15
Score : 268
Total Score : 727

2 - 17

Note:

1/

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

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

Numbers of the sample areas

(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~- 3

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



SUMMARY

PROPCSED ROUTE IM- 3

LOCATION OF PROPOSED ROUTE

Item Descraption
Changwat Khon Kaen/Maha Sarakham
Origan J.R. 2301
Destination A. Na Chuak
Length

Total 10.6 km
Improvement Section 27.6 km
DOH Road R.2297 15.0 km
ARD Road 3.0 km
Others 0 ki
New Alignment Section 3.0 km

Surface Type and Condition
Terrain
Influence Area
Area
Population (1982)
Principal Crops
Traffic (ADT)
Existing
1993
2001
Proposed Standard
Construction Cost
Financial
Fconomic
IRR
B/C

Recommendation

501l Aggregate, Good Poor

Flat and Rolling

.
J1L km~

26, 0uh
Paddy

F4 (DBST)

57,753 . 103 B
5., 360 . 103 ¥
7.4 %

0.67

For further consideration
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1] HERSOWME

AR idKhon Kaen OB MBICHET 2. RUVBIWESEXETIHELESL L, v—F
i3Iz Y Don Ngoen ¥, Puai Noi¥EEE, Baa Po Phon M2 E CTULH 2198 £ ONa Chuak
NTikbs, TORERIZW .60 TFH 3, (Figured. 5. 2 8K)
AHOBERBIRIRIEEETHSIN—BRFEHATHI. EFHEARIIE, W{>hrOHIE
L, TORADRI0ATH S,

Rp@RUtRER ey - N2 i, BERJELTHPEREN2 rHd 05 BIRNU
AN

ApgRzooeHE, RABINScAVEUBSHEEY 2198R1CH 5Puai Noidk
BeARRUENNRBORREEAZLE LTHE TN LD TH B,
EXRBOWkTEORKR, LELE CHEXROMLEICL T, BiFEEN5, &
D, CORMIRY 3. 0kmOFHERBLREL L,

1.2 BHiHoRR
HERBIKHALLANORRIL, Table 3 L1 RKEWL, £OHEMETable 3.1.20

Ay ) -—HAXOBRICR L.

2.1 FHMEE
HEH BRI L SR AOGRENIIE AL EALE 0T, RN TN

i ThombRy #EBTEE &L,

2.2 HEHE4EZZAN Y
Y o WHOREEZME!, DOURIHRHERRESIUKRARLTER

Lt =aThAU s dOoF—sHBELTHROLISICHEEL -,

Proposed Road Link

Q

.Na Chuak
EEmEpE Eaaa K.A. Puai Noi

o,

Legend () Road Node
[ ] Road Link Code

EHE N Proposed Road Link

= Other Road



Traffic Volume in Base Year

Vehicle Type

Link
Source
(base year) No. ?ﬂE_ Eig Eﬁg_ Eﬁ? Eig Eﬁf iﬁi 6/T 10/T ADT
/1
DOH (1981) 1 44 62 34 41 7 10 32 16 11 259
2 N.A.
Manual Counts 1 - 21 7 38 - 2 28 16 - 112
{1982)
2 - 16 - 19 - 2 1C - 1 48

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

23 XEWEE
HEMBLOKERAFE (FV 7 /8) 3LUHUXATHE (r/8) 12,
EUERDLHLEEOXEBRIIEMA Y Ea — 0L THONAEYENADD LY
REHYMEREI TS LKL THBELL. REHRRBUTOEEDTH 2,

PASSENGER MOVEMENT (1982} FREIGHT MOVEMENT (1982)

PROPOSED TRIPS PROPOSED

TONAGE PER DAY
ROAD PER ROAD - -
LINK DAY LINK NON-AGRI. AGRI. TOTAL
1 1502 1 38 74 112
2 432 2 & 1t 17

24 ROATREOTRBUR
1381 — 1387, 19871993, 1993 - 20010 & MM B AREH LUNMORTHE
ORFMUERE, #4VvE-tDLLID]) TENLETURI > TRD, F
MOMBH LB SO TRBCRUEUATOMD TH 5,

GROWTH RATE OF PASSENGER MOVEMENT

ITEM

GROWTH RATE (% P.A.)

1981 12387 1993

1987 1993 2001

PER CAPITA INCOME
TRANS. PRICE INCREASE
POPULATION

- —— -

PASSENGER MOVEMENT

4.2 4.5 4.7
4.5 4.5 4.5
1.5 1.2 1.1
S.5 S.6 S.7

—— g e e g e et et ——

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (% P.A.)

1987 1993

1993 2001

ITEM 1981

19;7

NON-AGRI. 7.1

AGRICULTURE 1.2
FREIGHT 3.2

7.2 7.3
0.9 0.1
3.0 2.6

2.0 HiRb.koMmzaR

A4V HE—-1rDT33DI) TERLFRXNLBUUERSICHARZAROM

Mg sl EERD I,

RATE QF INDUCELD AND DE

VELOPED TRAFFIC

C 42

YEAR

———— T Bl o e o —— i S —

INDUCED 15.0

DEVELOPED 0.0

1993 2001

15.0 15.0

0.0 Q.0




16 FREDR 3. DA%
1)
SEBHEORE - RYCHT A WARITES, LFOWMMBLILE & - T 31 W&
WA IR R L7 EEBAOLIHEOHE% I, KITS A, SHOKMETIEE, MIELY s

Mbh, KOMBRE, TR, BT, $ v 0 YR8 —FF, ¥+ 700

TRAFF1C COMPOSITION e R RO TN D

LINK o PASSENGER o FREIGHT - Khon Kaen {31 CFMaha Sarakhan MSAMESE D IEM BFigered 3. 2.0 50 Th 5,
YEAR -~ e e
NO. P/C P/P L/B M/B  H/B  P/T  4/T 6/T 10/7
{1932 17.1 32.6 1&.3 31.0 3.1 10.3 S51.7 27.6 10.3 3.2. 3T
1987 15.8 33.8 16.8 28.7 4.9 ) ) ) j . .
1993 1a.4 35.3 17.4 26.0 7.0 14.2 31.0 31.9 22.9 REHAORROLRMRRAE, With Project INithout Project ORFI2INTT
2 i .2 18.2 22. ) ) ) ) )
oot 1z.4 37 8.2 z2.4 9.8 17.0 16.0 35.0 32.0 B Ut TR ULEMED, RS0 WA RCAEERTable 3.3 20250 TH B, R
2 2 .0 45.7 .0 ) ] ] ) i ] N )
02 9S r 2 s 2% TR Teer o0 EGENORTMEER L REEERE Q. SROANRUNEBHOEBESER LT
1993 6.6 29.1 11.3 36.8 6.1 16.3 41.7 20.3 21.8 L )
2001 11.4 34.2 19.6 24.1 10.6 Table 3.3.3.0K% 5 KRt~

17.0 16.0 35.0 32.90

—— s s — —— —

LROITECEFPI LTRSS EEREBERTEICEID, EEBHAEHIIL, C

NOoREEERRUNGREMONAMBITEES S, HETEER (N.P.V) %Table

2y {ERADT 334 0XHI ML,

HEHBLOY Y/ MEFHRRRDARRATLRT S EDTHY, 1ol S ON.P.V OWith Project® A &, Without Project DEADEN, —ORBOMR

YoM s 4 7B OHFRITTable 3.2 1 KRY, GITH D,

AVERAGBE FUTURE TRAFFIC ON PROPOSED ROUTE

an — e i i i e B

TYPE OF VEHICLE
YEAR —~———m—re— e — ————  ADLT M/C  TOTAL
F/C L/B M/B H/B P/PXT &/T  &/T 1o0/7

———— e it — —— e e —_ - ——

1937 1S 16 33 S AL 16 4 & 150 193 343

1993 19 25 45 10 51 11 10 3 188 227 417
2001 28 43 53 23 91 5 11 10 266 279 S44




4. ETNROMN
AHER B8 BIRTE~NARREBBFT - ET&MAT2EHBRY » 2

-

OEFI (AT VOC " &vH) %With Project L Without Project Oy — R IZ2 4

TatH L7,
BV 21835 V0COa2 P IICHEELAEI 2 HBMRAREUTIRRTEIOTH 5.

Road Condition

Link Without Project With Project

Length Road/i Nosaog ggﬁiog Length_Road Class/l Nos, of Wooden
No., Terrain {(km) class gg?dge C.Brgdge (km) case 1case 2case Jcase 4 Narrow Bridge

1 Rolling 14.0 2B 0 0 14.0 1 1 1 2 0
2 Flat §  20.1 3 1 1 16.0 (F4)2A - (F3) 0
Rolling

/1 Road 1 : Paved Road
Road 2A : Laterite Road with good surface condition and alignment
Road 2B : Laterite Road with good surface condition but poor alignment
Road 3 : Laterite Road with poor surface condition and alignment

Road 4 : Earth Road

VOCH 2, With Project@2 ¥ » 2DV OC &Hithout Project OPEDOVOC EDE

T, YHURBRKFFI2VOCOMBMIRBRICRTEEDTH B,

Vehicle Operating Cost Saving

{(unit: 1,000 Baht)

Road Class 1987 1993 2001
1 (F4) 3,065 4,449 7,015
1+2A {F4+F5) 2,701 4,005 6,424
1 (F4: only Link 1) 1,421 2,133 3,413

2n (F5) 1,636 2,667 4,561

5, I vIZaT )y

5.1 Tl

TR, IRy BIEREERICT - .

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%
In case of F5 Standard

Soil Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

"

"

as

P4 (if not feasible, F5)
AASHTO (Rural Highways)
as shown in Figure
3.5.1.

1.0m

2.0m

0.7m {above flood level)

2.5%m
15.0cm
15.0cm

20.0cm

15,0cm

2Q.0cm

g 100cm

200 m

500 m



Box Culvert

Bridge

N— OB, Figured 5. 2 IKmRY,

Standard Size

Location

Standard Type (width 7.0m)

Short Span Bridge

Loeng Span Bridge

Location

5.2 ILYPHEBFIURER

2.4m x 2.4m

as required

RC - Slab

PC - Girder

as shown in Bridge List in Figure

3.5.2.

FHENCIAIFHRB I BRRI, ETHISIKRBEF L TTable 3.5. 1 IKRT,

HEARMORIAMW M BRMIICERRALAS THRUT L, TRIERTEED

EiLA,
Financial and Ecenomic Construction Cost
Construction Cost (103 B)
Road Class Length Remark
(km) Financial Cost Economic Cost
F4 {DBST) 30.6 57,753 52,366
FS (Soil 30.6 32,127 29,060
Aggregate) .
F4 + F5 30.6 49,995 45,174 Adopted to link
> 300 in ADT
F4 14.0 28,848 26,000 Adopted te link
< 300 in ADT
F5 16.6 21,147 19,174

6.

£ #3716
ERVEFPUMEE R R CEFEL R Tabte 36,1, 3.6.2, 363 BU36.410RT

WY TH5,

1.

COA—FRFABRBTRIA -V TATRORFOIBBCR 74— 0TH 3,

[ A

thxd v FERTF -7 RUTRERERIITable 3T IIKRTHBO TH 2,



Table 3.1.1 SUMMARY OF ROAD INVENTORY

Item Bescription
Origin J.R. 2301
Destination A. Na Chuak
Length
Total 30.6 km
Improvement Section 27.6 km
DO Road R. 2297 15.0 knm
ARD Road 3.0 km
QOthers 0 Jm
New Alignment Section 3.0 ko

Terrain Flat and Relling

Ali t (Hori./Vert. . .
gnment (Hori./Vert.) Fair / Fair

Formation Width 4.0Mm - 8.0m, g.2m {Weighted average}
Embankment Section

Length 30.6 km
Height 0.6m - 2.5m

Cut Section
Length 0 km
Depth m -~ m

Surface Type and Condition

SBST or DBST 0 km
Soil Aggregate Good - Poor 30.6 km
EBarth 0 km
Pipe Culvert 42 each
Box Culvert 2 each 14.7 m
Bridge
Permanent Bridge ’ 1 each 22.5m
Narrow Concrete Bridge 1 each 7.7 m (4m)
Wooden Bridge 1 each 22,5 m

Overflow Section 1 place 3.0 km




Table 3.1.2 ROAD INVENTORY
PROPOSED ROUTE NO. _IM-3 ROUTE NO. 2297 (J.R. 2301) v A. NA CHUAK (J.R. 219) L = _30.6
ARD
KHON KAEN/MAHA SARAKHAM
T T T T T T T T T 1 T T T T T T t T T 1 T i T ! T T r I
< © @ o
STATION  (Km) L < © @ 2 S 2 3 3 & N o~ N N m
= ’ ¢
—ttt 4+ttt — ——t—
i = o o) -
VILLAGE 8 H £ 2 Z = 5
= & e 5 H g o E
- Name =) Q o 00 4 Loo v
= O~ =00 By A0NO O onN
8 - 81:1\0 %mm %-—{m a 8-:“'1 5
- Household (H) o KL un g AL ,
- pPopulation (P) fmmay 0oy moma MICR M : 1 &
— e E— b : : 4 - : f—t f——1 i ] ] ' : ] —t
TERRAIN Rolling Flat Rolling
| L -1 [ 1 i 1 ! 1 | L ] L L 1 1 | ) i }
- I 1 T ] J 1 T T T T T 1 { T T ¥ T 1 4 !
Formation 8.00 9.00 8.00 |6.00/4.00 4.50 4.80 5.20 6.00
width (m) i ' 1 1 3 1 . : 1 ! | f }
CROSS Embankment ' ' ! ' ! T T T 1 1 T
Height {(m) 1.20 0.70 1.80 1.00 0.70 1.20 1.70 2.50 0.60 .20 0.80 0.40 1.00
SECTION - : : = | | r - ' = | & s - —t-
Cutting ' '
Depth (m) _
ettt t—ri e A A R
Type/Length Laterite Laterite
PAVEMENT b - { —t— p——t——+ —t —t— f——t i ot
Condition Good Bad
! : J } J- !ﬁ { ; { : = | ' 1 ) ! ! 1 ] i 1 : : ] ! = : !
Overfilow ' : T T t f + — } ] —+
FLOODING 1 ength(km/Hei ght{m)
] L 1 4 I 1 I 3 L { 1 1 1 ] ! 1 ! ! ! o ] Il ' ! 1 1 L -—
T T T T T | i T T 1 T ™ 1 1 T T t H T } 1 1 T T ¥ ] T
Left Paddy Paddy
LAND R e T A e B — ————t—————+
USE Right Paddy Paddy
] 1 ! ! ] L ] L (A -1 1 | l e 1 ! 1 1 ! i ] 1 ] I | i 1 i
PIPE - ¥ i 1 1 L LI [} 1] [ ] i 1 ¥ 14 T ) 3 : 11 T 1] |[ L + [ ] | S 1 1
Total Number )
CULVERT 42 Pipes
i [ 1 1 I 1 1 i i 1 ' 1 1 1 y 1 ] I 1 } 1 - ! 1 ! ] i (-
T T T T —F T T i T T 1 L T | ¥ i T | T [} 1 H I ] 4 1 [) i
Station (Km) o @ o @ ot
~ -t © o 0!
~ i ™ ~
—tt — —t—t—t
BOX 0 S e 5!
CULVERT 2 g - - |
& %!
- 7 ® % . wl
BRIDGE K
Dimension 2 Q o 9 "
N w - = L3
W . . . ]
oo H N M o2
T P ¢ e8
oA 18] = 0 U
1 f } F—t } 4 } bt ; ; } 4 —i E } } ——t i f—t
RIGHT OF WAY {(m) 16.0 16.00 |
R B e A e A e b —t— —t—t—t——t——t—"
Horizontal ! Fair Fair ;
ALIGMENT —_ — —t—
Vertical , Fair Fair
T S S St O SR N ST RO S S et — —
ROUTE NO., AGENCIES I{ DOH 2297 ARD ARD |
— ot ——ri —t —
' 3-8



Table 3.2.1 TRAFFIC VOLUME ON ROUTE IM - 3
YEAR 1927 1993 2001
LINK 1 2 AVR. 1 2 AVR. 1 Z AVR.
N+ 26 1 13 a2 a4 17 40 11 2%
P/C I 4 0 2 5 1 3 6 2 4
o, ) 0 O 0 0 ) 0 0 0
TOTAL 30 2 15 a7 5 1% 87 12 28
N+D 23 2 14 3 7 21 60 12 28
L/B 1 4 0 2 & 1 3 9 3 &
oy 0 0 0 ) 0 0 0 0 0
TATAL 32 a 14 44 g 25 70 21 4z
N+D 47 21 33 53 23 &9 74 23 44
M/B 1 7 ! 5 9 3 6 11 3 7
oy, 0 Q 0 0 0 0 0 0 0
TOTAL sS4 24 38 b6 26 A4S 86 26 53
N+D 8 1 3 1S 4 9 33 10 20
H/B I 1 0 1 2 1 1 5 1 2
oy 0 0 ) 0 0 0 o 0 0
TOTAL 9 1 5 18 4 10 37 11 23
N+D 62 21 40 56 26 53 132 34 79
P/PYXT 1 9 3 b 13 4 g 20 5 12
oV 0 0 0 0 0 o 0 0 0
TOTAL 72 24  4& 98 29 61 152 3% 91
N+D 23 & 14 16 4 9 g 1 4
4/7 1 3 1 2 2 1 1 1 0 1
BY 0 0 o 0 0 0 0 0 0
TOTAL 27 7 16 19 4 11 9 1 5
N+D 16 1 g 17 2 9 13 2 10
&/T I 2 0 1 3 0 1 3 0 1
ny 0 O 0 0 0 ) 0 0 0
TOTAL 19 1 9 19 z 10 21 3 11
N+D 9 1 5 12 2 7 16 2 9
10/T 1 1 0 1 2 0 1 2 ) 1
oV 0 0 0 0 0 0 0 0 0
TOTAL 10 2 & 14 2 3 19 3 10
N+D 219  S6 130 274 71 144 2334 102 231
ADT 1 3% 8 20 41 11 25 58 15 35
DV 0 0 0 0 0 0 0 0 0
TOTAL 252 64 150 215 31 189 441 118 266
N+ 270 107 181 208 127 210 368 165 253
M/C 1 22 12 17 25 14 19 25 17 21
oy 0 0 ) ) 0 0 0 0 0
TOTAL 294 118 198 33T 141 229 292 182 279
N+D 489 162 312 533 193 2374 752 267 489
TOTAL I S6 20 37 &6 24 43 a3z 232 55
ov 0 o 0 o 0 0 ) 0 0
TOTAL S46 1892 248 649 222 417 235 300 S44
NOTE
N : NORMAL TRAFFIC I : DIVERTEDR TRAFFIC
IV : DEVELOFED TRAFFIC I ¢ INDUCED TRAFFIC
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Figure 3.3.2
g CROPPING CALENDAR (1) CROPPING CALENDAR(2)
00 CHANGWAT KHON KAEN 0700 CHANGWAT MAHA SARAKHAM
NAME OF CROP JAN.|FEB [MAR.|APR |MAY.|JUN.|JUL.[aAUG| SEP|0CT.|NOV | DEC. NAME OF CROP JAN. | FEBIMAR |APR [ MAY. | JUN.| JUL |AUG [SEP |OCT. [INOV | DEC
bt st - o F. N N
R]GE, l CROP ¢r tr o 3 9 RICE , I" CROP j"\r @ & X
d
T
fmce, 2" CROP )
pre TOBACCO [TURKISH 8 LOCAL} PPN
% o
&
FASUGAR  CANE
= KENAF N % x
| L 1
;Toancco { TURKISH & LOCAL ) G R CASSAVA ® & !
a :
GROUND NUT . ey GROUND NUT {MORE IN DRY SEASON $=@
= LESS IN RAIN ¢ L
o KenaF
i - 6 % 4
:’
59
CASSAVA ¥ %
& wnize & s
MUNG BEAN (] —X—X%
4 sov BEAN I -
Note : FIRST CROP SECOND CROP
O H— X & = 3 =
sowing growing season harvesting
season season



AMPHOE

. i i e e e e e, S o o . . S it Sl o S e o, e TR S Sl et S . e e S S g . P . B LA i S A St et o e . P Y S . SLLE S, S Bl sk e e e g v R T T

MAIZE

(197%)
[ UNIT : 1000 RAI (KM~2) 1]
CULTIVATED LAND UNUSED CULTIVABLE LAND
UFLAND TOTAL PADDY UPLAND TOTAL
2.750 ( 30.0) 118.750 (190.0) - 2,128 ( 3.5) 2.188 ( 3.9
§.125 ( 13.0) 20.625 ( 33.0) - - -
3.750 ( 6.0)  9.375 ( 15.0) - 0.438 ( 0.7) 0.438 ( 0.7)
6.875 ( 11.0) S8.125 ( 93.0) - - -
- 8.125 ( 13.0) - - -
- 22.500 ( 36.0) - 1.790 ¢ 2.8) 1.750 ( 2.8)
TABLE 3.3.2 CROP PRODUCTION
BEANS  GRUND ©CASSAVA SUGAR KENAF  COTTON  UPLAND TOTAL
NUTS CANE TOTAL
- 15.67 0.19 3.01 - 12.97  112.86
- 17.65 0. 1% .01 - 20.9%  114.94
- 19.29 0.1% 2.92 - 22.50  116.3%
- 19,43 0.20 2.78 - 22.50  116.3%
- 19.70 0.17 2.55 - 22.50 116.39
- 19.83 0.18 2.42 - 22.50  116.3%
- 1992.2  7256.1 165.3 -
- 1992.2  7299.% 165.3 -
- 1992.2  7343.7 165.2 -
- 2004.2  7387.8 165.3 -
- 1992.2  7402.6 165.3 -
- 2020.3  7506.% 165.3 -
- 31,224 1,382 493 - 23114 54,599
- 35, 163 1,415 4953 - 37,083 58,571
- a8, 437 1,407 433 -~ 40,340 41,823
- 38,951 1,485 459 ~ 40,909 42,5651
~ 39,250 1,266 421 ~ 40,947 52,430
- 40,055 1,248 400 ~ 41,813 A3, 905

AMPHOE
ZO0E NAME PADDY
100,000 (160.0)
0412 BAN PHAI 12.500 ( 20.0)
Q612 NONG SONG HONG S.E25 0 2.0)
0419 PHOUY NODI S1.250 ( 82.0)
0703 BORABL .12% ( 13.Q0)
0707 NA CHUAK 22.300 ( 36.0)
ITEM FADDY
FLANTED AREA (1000 RAI)
1921 72.8%9
1987 ¥3.8%
1992 WITHOUT PROJECT 93.99
WITH PROJECT 93.8%
2001 WITHOUT PROJECT 93.89
WITH PROJECT 23.87
CROP YIELD (KG/RAI)
1921 223.8
1937 228.8
1993 WITHOUT PROJECT 223.8
WITH PROJECT 231.6
2001 WITHOUT PROJECT 228.8
WITH PROJECT 235.3
CROFP PRODUCTION (TON)
1931 21,483
1987 21,433
1992 WITHOUT PROJECT 21,433
WITH PROJECT 21.742
2001 WITHOUT PROJECT 21,483
WITH PROJECT 22,092
NOTE : SYMBOL

I — — — — o [ —— (. . o o B P S S D AR i e ey

"= MEANS ZERO OR NEGLIGIBLE SMALL

3 - 12



TABLE =

ITEM

FARMGATE PRICE (BAHT/TON)

WITHOUT PROJECT (1981 - 2001)
WITH FROJECT (1927 - 2001)

CROP PRODUCTION COST (BAHT/RAT)
WITHOUT FROJECT (19321 - 2001)

WITH PROQJECT (1287 — 2001)

——— —t ——— s —_ -

PADDY MAIZE BEANS

KENAF

GRUND CASSAVA SUGAR
NLITS CANE
- L0 &322 4,621
- 623 652 4,737
- 724 2,87% L83
- 792 685

2,920

TABLE 3.3.4 NET PRODUCTION VALUE

YEAR

——— —

1937
1993
2001

W

(1000 BAMT)

ITHOUT PRAJECT

FALDY
25,325
23: 525

=
2&' 7 525

—-—

UPLAND TOTAL

P.214 24,739
10,009 33,5934
10,145 35,4670

W

— i

ITH PROJECT

PADDY
26,431
27,389
28,683

UPLAND TOTAL
¢, 288 35,719
10,3207 37696
10, 637 a9, 320

3 - 13
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Figure 3.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE
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Figure 3.5.2 PROPOSED ROUTE NO. IM-3 C. KHON KAEN J.R. 2301 - A. NA CHUAK (J.R.219)
C. MAHA. SARAKHAM ROUTE NO. 2297 + ARD L=306 Km.
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ROUTE NO. IM-3 C. KHON KAEN JR. 230! - A. NA CHUAK (J.R.219)
C. MAHA. SARAKHAM ROUTE NO. 2297 + ARD L=306 Km. LOCATION MAP

- PRI RS
£ P . S ‘ ~ -
2\ 1N v TR e R & . y SN Lf‘_'.“'_\ ~
DY R W KNI G L AR
o O i R Route 2297 = 15.0 Km../ > A L ARD -
- / 0 -9.0 m) ,-LL.Lute_rite_ -
TANDEN AN AN

BRIDGE LIST

=
O Station i - .
" & Nal Km Proposed Bridge | Existing Bridge
- [ ne - C -8 20x22 50
e 2| 8o C-7 00x 2800 W-4 80x26 00
31195 Cc-7 00x 30 00 -
4|28 8 C-7 00x 7 70 C-400x 7 70
LEGEND

EADm e PROPOSED ROUTE [ IMPROVEMENT )

e

SR A Wesrid) EEmmmrERZIYY  PROPOSED ROUTE ( NEW CONSTRUCTION )
Improveme O 6 Y Improvament PAVED ROUTE
= v.— -\ B \ -;-‘ 'A " ‘\_\-- . ?’ NS NS N AN ENS NSO X N VLY —m—m————— UNPAVED ROUTE
:d 7 Rolling - 7/ )Flat 3.0 Km. , sees e e INVENTORY SURVEY ROUTE
<n N 0 HOSPITA_
() MEDICAL CENTER
G SECONDARY SCHOOL




Table 3.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-3 (35.3 km) (1)
Unit Fipancial {DBST) {Scil Aggregate Surface)
Items of Unit Rate
Q'ty B o't Financial Economic , Fipancial Economy
w Y cost (103F) Cost (1034) Q'ry Cost {1038) Cost (IOSE)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 g8z 1,230 1,119 82 1,230 1,19
Excavation - Soil m3 20 0 0 0 o) 4} 0
Excavation - Hard Rock m3 160 0 o o] 0 0 *0
Embankment m a5 86,300 3,883 3,533 86,300 3,883 3,533
Selected Material m3 BO 64,900 5,192 4,620 64,900 5,122 4,620
Seil Aggregate Surface or Subbase m3 105 45,400 4,767 4,242 45,400 4,767 4,242
Crushed Stone Base m3 370 29,800 11,026 10,143 3,400 1,258 1,157
Soil Aggregate Shoulder m> 105 12,900 1,354 1,205 1,500 157 140
Prime Coat and DBST m2 55 168,300 9,257 8,331 19,300 1,062 as5g
Pipe Culvert m 2,100 1,280 2,688 2,472 1,280 2,688 2,472
Box Culvert m 16,000 6 26 86 6 96 86
Long Span Bridge m 80,000 a 0 0 0 0 a
Short Span Bridge m 40,000 65 2,640 2,340 68 2,640 2,349
B sub Total (a) T T 42,134 38,106 22,974 20,680
HMiscellaneous Works (a) x 7% 2,949 2,667 1,608 1,448
- Total (b) i 45,083 40,773 24,582 22,128
PHYSICAL CONTENGENCY (b) x 15% 6,762 6,116 3,687 3,31¢
ENGINEERING AND
ADMINISTRATION (b) x 10% 4,508 4,077 2,458 2,213
sy ke e . —— ——— . e g e . Y Sl P e ol e ke i e s g Al ey A S g e g oy o Py P S — . T o U Y IR Sk i A T Tk Al e e e e e WD S O S A ok U W D ot s
Sub Total 11,270 10,123 6,145 5,532
LAND ACQUISITION
Highly Developed Land ha 50,000 28 1,400 1,400 28 1,400 1,400
Less Developed Land ha 15,000 0o o @ Q ____ % o5
Sub Total 1,400 1,400 1,400 1,400
GRAND TOTAL 57,753 52,366 32,127 29,060




CONSTRUCTION QUANTITIES AND COSTS (DBST + Soil Aggregate Surface) (2)

—

Unit Financial Proposed Route Number —
Items of Unit Rate IM-3 (1-2) (14.0 km) 1/ IM-3 (1-2) (16.6 km) 2/ IM-3 {T) (30.6 km) 3/
Q'ty B o' Financial Economic , Financial Economi \ Financial Economic
t
VY coge (1039 cost (10%8) 2 coor (1098)  cost (10%K) OY  cost (10%8)  _cost(10%g)

DIRECT CONSTRUCTION COST
Clearing ané Grubbing ha 15,000 31 465 423 51 765 696 82 1,230 1,119
Excavation - Soil m3 20 0 0 0 a 0 0 0 0 G
Excavation - Hard Rock m3 160 0 0 0 0 o] o] 0 0 0
Embankment m3 45 3,600 162 147 82,700 3,721 3,386 86,300 3,883 3,533
Selected Material m3 80 29,700 2,376 2,114 35,200 2,81¢ 2,506 64,900 5,192 4,620
501l Aggregate Surface or Subbase m3 105 70,800 7.434 6,616 24,100 2,530 2,252 94,900 9,964 8,868
Crushed Stone Base m3 270 13,700 5,069 4,663 1,000 370 340 14,700 5,439 5,001
Soil Aggregate Shoulder w 105 5,900 619 551 400 42 37 6,300 661 588
Prime Coat and CBST rn2 55 77,000 4,235 3,812 5,500 303 272 82,500 4,538 4,084
Pipe Culwvert m 2,100 560 1,176 1,081 720 1,512 1,391 1,280 2,688 2,472
Box Culvert m 16,000 2 32 28 4 64 57 & 26 B6
Long Span Bradge m 80,000 0 0 #] o 0 9 0 0 0
____Short Span Bmidge m_ 40,000 o 0 0 66 2680 2,343 66 ____ 2,640 2,349
Sub Total (a) 21,568 19,439 14,764 13,288 36,333 32,728
Miscellaneous Works (a) x 7% 1,510 1,361 _ 1,033 930 2,543 2,291
Total (b) - 23,078 20,800 15,797 14,219 38,876 35,019
PHYSICAL CONTENGENCY (b} x 15% 3,462 3,120 2,370 2,133 5,831 5,253

ENGINEERING AND
ADMINISTRATION (b)&x o 2,308 2,080 1,580 1,422 3,888 3,888 3,502
Sub Total 5,763 5,200 3,950 3,555 9,719 8,755
LAND ACQUISITION

Highly Developed Land ha 50,000 0 0 0 28 1,400 1,400 28 1,400 1,400
Less Developed Land ha 15,000 s 0 0 9 0 C 0 0 0
Sub Total 0 0 1,400 1,400 1,400 1,400
GRAND TOTAL 28,848 26,000 21,147 19,174 49,995 45,174

Note: 1/ = DBST Link

2/ = Soil Aggregate Surface Link
3/ = Total Link



Table 3.6.1 COST AND BENEFITS Table 3.6.2 COST AND BENEFITS

(F4 STANDARD) (F4&F5 COMBINED)
(1000 BAHT) (1000 BAHT)
COST BENEFITS DISCOUNTED ¢ 12%) CosT BENEFITS DISCAUNTEDR(12%)
YEAR CONST. AGRI. vac RMC YEAR CONST. AGRI. vac RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT COST BENEFIT SAVING SAVING TOTAL COST BENMEFIT
1984 8] (8] 0 [3) O 0 O i934 0 O O O 0 0 0
1935 20,744 O o] ) 0O 26,275 's) 1985 13,0469 0 0 0 0 22,666 (&)
1986 1,420 0 0 0 0 35,190 0 1986 27,105 0 O 0 0 30,398 0
1987 0 PO 3, 045 -78 2,947 0 3,542 1987 0 930 2,701 2 3,683 0 3,288
1924 0 1,177 3.296 ~70 4,403 0 3,510 1988 o 1,177 2,713 ¥  4.103 0 3,272
1939 0 2 274 2,527 -A£2 4,938 0 2,444 19389 0 1.374 3,136 16 4,324 0 3,222
1990 0 1,571 2,757 -S54 5,274 0 o, a5 1990 Q 1.571 3,353 24 4,743 0 3,144
1991 0 1,748 AL, ong —464 5, 709 ) 2,240 1991 Q 1,763 S 370 21 5,369 0 3,047
1992 0 1,965 4,21% —-33 6,145 Q 2,113 1992 0 1.965 3,785 3 S.791 o 2934
1993 0 2,142  4,44% -31 fHy 521 0 2,977 1993 0 2,162 4,005 453  &,212 0 2,810
1994 14,210 2,343 4,770 -19 7, 09% L4699 2,867 1994 74260 2,348 4,307 9% 6,710 3,234 2,710
1995 O 2,524 5,091 -2 7,617 0 2,747 1995 Q 2,534 4,610 L5 72209 0 2,399
1994 O 2,720 5,411 3 R, 135 0 2,619 1926 ] 2,720 4,912 75 7,707 G 2.4381
1997 0 2,904 5,722 i4 8, L5722 ) 2,457 1997 0 2,706 5215 35 8,205 0 2.35%
1998 0 3,092 46,053 26 9,170 0 2,354 1998 0 3,092 5,517 ¥4 8,703 0 2,234
199% O 2. 2758 L R74 7 o, L2358 0 2,220 1999 L8] 3,275 S. 819 104 V4202 0 2+ 10%
2000 0 3,464 by 454 48 10,206 O 2,028 2000 0 2. 4464 6,122 114 5,700 0 1,985
2001 ~24,244 2,650 7,015 S 10,724 2 —4,53% 1,95% 2001 —-21.33&6 3, 4630 6,424 124 10,1923 -3,935 1,862
TOTAL 42,3322 324,989 73,441 =222 108,208 62,625 42,517 TOTAL 30,898 34,%8% 46,397 880 102,246 52,373 40,097
DISCAOUNTED ECONOMIC COSTS - 63,625 DISCOUNTED ECONOMIC COSTS 52,373
DISCOUNTED ECONOMIC BRENEFITS : 42,519 DISCOUNTED ECONOMIC BENEFITS @ 40,057
AGRICLULTURAL DEVELOPMENT BENEFIT 13,260 AGRICULTURAL DEVELOPMENT BENEFIT 13,260
Vac SAVING 29,493 voC SAVING 2625146
RMC SAVING -235 RMC SAVING 2831
NET PRESENT VALUE : -21,107 NET PRESENT VALUE : 12,214
BENEFIT COST RATIO : Q.47 BENEFIT COST RATIO = Q.74
INTERNAL RATE OF RETURN : 7.4 % INTERNAL. RATE OF RETURN = 9.0 4
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Table 3.6.3 COST AND BENEFITS

{F4,SECTION 1)

(1000 BAHT)

ks st

S

o]

O

O
1,954
1,967
1,955
1,924
1,876
1.817
1,742
1,488
1,621
1,343
1,472
1,395
1,31
1,241
1,165

24,670

CosT BENEFITS
YEAR CONST. AGRI. vac RMC
COST BENEFIT SAVING SAVING TATAL
1924 0 0 0 Q 0 0
1285 10,400 0 0 Q 0 13,046
1986 15,4600 0 Q 0 0 17,472
1987 o 730 1.421 -13 2,188 0
1938 0 937 1,540 -9 2,868 o
19329 0 1,093 1,638 -4 2,747 o)
1990 o 1,230 1.777 o 3,027 0
1991 0 1.407 1,8%4 4 3,307 0
1992 0 1,543 2,014 9 3,586 O
1993 O 1,720 2,133 13 3,866 0
1994 & 776 1,868 2,293 1% 4,180 3.065
1995 0 2,014 2,433 23 4,494 o
1994 Q 2,164 2,613 31 4,308 0
1997 0 2,312 2,773 jo1o 5,122 0
1998 0 2,459 2,933 44 5,436 0
1999 o 2,607 2,093 S0 5,730 o
2000 9 2,735 3,233 =1 46,064 0
2001 -11,240 2,903 3,413 &2 6,378 -2,183
TOTAL 20,816 27,834 35,263 325 463,421 31,398
DISCOUNTED ECONOMIC COSTS : 31,398
DISCOUNTED ECONOMIC BENEFITS ¢ 24,490
AGRICULTURAL DEVELOPMENT BENEFIT 10,549
VOC SAVING 14,067
RMC SAVING 74
NET PRESENT VALUE : —4,707
BENEFIT COST RATIC @ 0.7%9
INTERNAL RATE OF RETLURN : 7.2 %
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Table 3.6.4 COST AND BENEFITS

(F5 STANDARD)

(1000 BAHT)

COST BENEFITS

YEAR CONST. AGRI. voc

KMC

COST BENEFIT SAVING SAVING TOTAL

1934 0 0 o
1935 11,4624 o 0
1986 17,436 0 0
1987 0 930 1,436
1988 0 1.177 1,302
198% 0 1,374 1,980
1990 0 1,571 2,152
1991 o 1,768 2,223
1992 o 1,965 2,495
1993 0 2,162 2,667
1994 1,494 2,348 2,904
1995 0 2,534 3,140
1996 0 2,720 3.377
1997 0 2,906 2,614
1993 0 3,092 3,330
1999 0 3,278 4,087
2000 0 2. 464 4,324

2001 -14,124 2,650 4,561

TOTAL 16,630 34,987 44,718

0 o
o o
0 0
24 2,440
23 2,013
33 3,388
37 3,740
42 4,133
46 4,306
=1 4,330
57 5,208
A3 S, 737
&9 6,166
75 6,594
51 7,023
86 7,452
92 7,380
93 g, 30%
381 80,737

DISCOUNTED(12%)

0 0
14,581 0
19,328 0
2,357
2,807
2,410
2,33%
2,345
2,283
2,207
2,144
2,06%
1,985
1,3%4
1,803
1,702
1.412
1.581%8

~|
o
QOOOOQQEFOOQOCODOC

“2158

32,295 31,129

DISCOUNTED ECONOMIC COSTS :

DISCOUNTED ECONOMIC BENEFITS :
AGRICULTURAL DEVELOPMENT BENEFIT
VOC SAVING
RMC SAVING

NET PRESENT VALUE :

BENEFIT CO3T RATIO :

INTERNAL RATE OF RETURN :

32,295
31,129
13,260
17,542
327
“111&6
0.%94

11.6 %



Table 3.7.1 SOCIAL INDICATORS

{Proposed Route IM-3)

Population (1,000)
1982
1993

Average travelling speed, without (kph)

Isclation

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

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

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

Score

Health

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

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

Score

£T)

L

(33

e

an

Education
26.0 Access to Secondary School
30.0 Number of Student in 1993 (1,000)2/
Bverage distance to school (km)
43 Per capita time savings (10-4)
Score

Teacher Intensity
Number of teachers3/

5.9 (6.3) University graduate
0.022 Total
65 Number of Student
Indicators
14 (14) El &/
0.044 E2 5/
96 e &
begree of ImprovementZ/
2 Score
0.038
0.013 Disparity
108 G.P.V. in 1993 (Mn B)8/

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

15.5 {17.0) With project (W)

0.060 Without project (w)

140 Degree of Disparity
(A/W) - (a/w)d/

5.5 (5.8) Score

0.019

76 Total Score

1

"

5.7

5.5 {5.8)
0.103

36

18
195

15.4
{51.0)
66.4
1.03

66

107.8
104.1

3,593
3,470

608

3 -21

Note:

Y

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

Number of secondary school student estimated
based on the projected population of the
areas of influence applying ratios of
secondary school students ko 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 3/

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.
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