PROPOSED ROUTE NO. IM-i4

Changwat : Sakon  Nakhon

JR.223 - K.A Tao Ngai
Length 12.0 KM,



SUMMARY

PROPOSED ROUTE 1IM- 14

LOCATION OF PROPOSED ROUTE

Item

Description

Changwat
Origan
Pestinataion
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
Social Impact

Recommendation

Sakhon Nakhon
J.R.223
K.A. Tao Nga1i

12.0 km

12.0 km

0 km

12.0 km

0 km

0 km

5011 Aggregate, Poor
Flat and Rolling

58 km2
6,600
Paddy

95
384
495
F4 (DBST)

27,687 . 103 ¥
25,135 . 103 g
3.7 %
0.43
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k#54203, Sakon NakhonBOMIHB LTS, v — i, it 0BRMETET 2 &
shakiEd s L, BIIZED, Non Hom 4}, Nong Bua H%&%ET, Tao NagaiftZicit s, %
ppER, 12.0TdH 5, (Figure 14, 5. 2 &R)

AEOREE, BEALFHATHEIRA—BIEBEBRLET, FERARNIZR, 0{2h0
HagEEL, TORAOR GLWATH 2. BUIKREHF s -0 25 dh 255012
B, BOREE LTHERX L yBTd 5.

AppmiiTao Nga i HEB L RN CNSRELRREEUBBTH 3,

L2 BEORA
GERSICRALAREORRIR, Table 14. L1 KEHL, TOHFMI3Table 14. L

R4 Ny Y —BEOERIIRLN,

) %
21 FHEH
HEHRBR ML EBAREOERRIRELAYRALBEOT, ZIRTH

TR THUERHFR] ZEHATHIEE LI

22 HHEERRER
MRy 7 BIHENOBEERT BRI, AAXTRBLAT=aTAAT YT

YOF—sARLELTEROLEIICHE L.

Proposed Road Link

7
aaﬂﬁﬁa
R g
A Q@
K.A. Tao Ngai QQHQ
Ar,

Legend (™) Road Node
D Road Link Code

EBEBE Proposed Road Link

emems Qther Road

Traffic Volume in Hase Year

Source Link Vehicle Type

(base year) No
p/Cc p/P L/B M/B H/B P/T 4/T &/T 10/T ADT

Manual Counts 1 2 19 47 1 - 2 5 159 - 95
(1982}

2.3 ROME
HUBRELOKEZDORE (Y v 7/8) 3LURPRAERE (+/8) &,
BICRO-BEEORBRICHNA v/~ LE-aTHORIFHFEARDLLC
HEBHBMRREZI IR L > THRELL, ELRREUTOLEVTH S,
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PASSENGER MOVEMENT (1922)

——— e e e e e e L e e b e e

FROPOSED TRIPS
ROAD PER

L INK DAY

1 730

— e e e e e e e e e e e

2.4 RBGEBOFRMBEE

FREIGHT MOVEMENT (1%32)

FPROPOSED TONAGE PER DAY

ROAD®  ———me—— e o
LINK NON-AGRI. AGRI. TOTAL
1 40 & 46

1981 — 1987, 1987—1993, 1993 -200i oS MM HF H A RE S LT NPYORBTR

OFFGTERR, S A vLrF- D13 D]) TEARLTUKXNCE - THRDB L. T

MOMBLELTBONLFRETFRREUTORY TH S,

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (Z P.A.)

ITEM 1981 1937 1992

1937 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANZ. PRICE INCREASE 4.3 4.5 4.5
POPULATION 1.3 1.2 1.1
PASSENGER MOVEMENT 5.3 5.4 3.7

— - — — e

GROWTH RATE OF FREIGHT MOVEMENT

—

GROWTH RATE (7% P.A.)

17EM 1981 1987 1993
19;7 19;3 2051
NGN*Q;;I. 7.1 ) 7.2 7.3_
AGRICULTURE 0.1 0.1 Q.1
FREI;;T -—b.2 6.3 --;?;_

14 - 2

2.5 HiwIUMEzZii

ALY LUE-FDT33D3) THEARLAREBICERS LUHRZANO Gy

M albELERDA,

RATE OF INDUCED AND DEVELOPED TRAFFIC

Al ot e S e

¢ %)
YEAR
ITEM ~— -
1987 1993 2001
INDIICED 15.0  15.0  15.0
0.1

DEVELOPED 0.0 0.1

2.6 FARKER

1) WOHT BB

HERBRLORE - YK TEIRRETEL,

MRl E L,

TRAFFIC COMPOSITION

T

BIFORMNRILIZL - TH

(UNIT & %}

LINK PASSENGER FREIGHT
YEAR —— - e —————
NO. P/C P/P L/B M/B H/B B/T 4/7 10/7
1 1982 2.9 27.5 68B.1 1.4 0.0 7.7 19.2 0.0
1937 4.8 28.4 055.8 8.0 3.0 10.1 18.4 8.4
1993 7.2 29.4 41.0 13.8 6.6 13.1 17.4 18.3
2001 10.2 30.8 21.3 26.2 1i1.5 17.0 32.0

16.0

2) HEADT

HEWELOY) Yo MT R RARRETICRT L0 THY, Tt

WYUKl 4 7R DM Table

14. 2. LiZsRd,



AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE 4, EHRODRK

_______ AL, M1 BTRTE~AEEE BT - b S MET 2EHMY v s

TYPE OF VEHICLE OEFTR (BIFT*“VOC ™ &5 ) %Hith ProjectZWithout Project Oy —RICD 1

YEAR —~ - T T T T T T T T T T e e e e ALT M/C  TOT .
P/C L/B M/B  H/B P/PAT &/T  &/T  10/T o TEHE LA,
. 5 54 a ~ 21 5 20 3 ;E;"j;;'?;; Y)Y 7 EBFZVOCOIR PHEEBEE5XUBRABETIERT LD THS,
{093 v 51 20 a 41 et 1= 7 160 224 284
2001 iz 38 44 20 &2 7 14 13 222 273 45
Road Condition
§ REMR . . .
Link without Project With Project
/1 Nos, of
/1 Nos. of Nos, of Road Class Wooden
31 BN No. Terrain Length Road Wooden Narrow  Length Narrow

(Jm) Class Bridge C.Bridge (km) Case 1 Case 2 Bridge

ERHOSHIOREN, KATHD, MBI, &+ 7&+ % v+ MEhIciREs

ATO B, REMRAMER, LT, MERHNE-TV 3, LoFlass 120034 1 12.0 L(F4)  2a(F5) 0O
olling

BRO TR EREORR 2Table 14.3.1 &Figure 14. 3. 1 IR L, %47,
Sakon %akhon VAIMMIROREBHIFWEIR, Figure 14.3.20,EDTH 3, /1 Road 1l: Paved Road

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

2 BRTH Road 2B: Laterite Road with good surface condition but poor alignment
ETEHAONEORZEMRRE L, With Project ERithout Project ORFIZ2TTF Road 3: Laterite Road with poor surface condition and alignment
L2, FPRIUZ-TECGEM, BEMOEBRECERETRTable 14.3.20&F30TH 5, Road 4: Earth Road

REMHYORFREAERERREERERER FSROMHRUVIABATORREEEZICL

TTable 14.3.3. 0L ICRIt- 720

LROTE ST TUENLEERLERBRICLD, ERETIHAL. < VO CHEE, Hith Projectd®2 Y ¥ 7 ®V O C &Without Project OBEOV O C EO%

H34oL3clLr,
Vehicle Operating Cost Saving

ZONP.Y ©OWith Prozect®iB4 &, Without Prozect OB A DX, ZOWUWOMER
(unit: 1,000 Baht}

BixTh 3,
Road Class 1987 1993 2001
1 (F4) 1,122 1,676 2,825
2B (F5) 724 1,120 1,935

14 - 3



5. zvvy=T)ry Box Culvert

Standard Size ¢ 2.4m x 2.4m
51 ThiEE Location : as required .
TERHG, RERTVRAIBEELERICT - %
Bridge
Design Standard : F4 (if not feasible, F53) Standard Type {(width 7.0m)
Geometric Design : AASHTO (Rural Highways) Short Span Bridge : RC - Slab
Typical Cross Section : as shown in Figure 14.5.1 Long Span Bridge : PC ~ Girder
Minimum Height of Embankment Location : as shown in Bridge List in Figure
14.5.2
Ordinary Section : 1.0m
w— FOETIE, Figure 14. 5. 2 IKRT .
Approach of Bridge in Flat Area : 2.0m
Flocd Section : 0.7m {above flcood level)
Pavement Structure 502 IHEitd kUL
In case of F4 Standard TR L3 THYBE AN, STHIEICHEES L TTable 14.5 11ZR7,
DBST :  2.5m HBPEFAORMBINAUBNAFICEENRHC AT THITT S &, TRIERTES
Crushed Stone Base CBR>80% : 15.0cm hElisd,

Soil Aggregate Subbase CBR>20% :  15.0cm

Selected Material CBR> 6% : 20.0cm
Financial and Econcomic Construction Cost
In case of F5 Standard
Soil Aggregate Surface CBR>20% : 15.0cm
. 3
Selected Material CBR> 6% : 20.0cm Roaa Class Length Construction Cust (107 ¥) Remark
(km) Financial Cost Economic Cost
Pipe Culvert
F4 (DBST) 12.0 27,687 25,135
Standard Size ;@ 100cm {Soil
12.0 18,518 16,796
Standard Interval Aggregate)
Paddy Area : 200 m
Others : 500 m

14 - 4



f HFTE

FERAGHIAE ERRCTFELRETable 1461, RO 4. 622+ T 2
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Table 14.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin J.R. 223
Destination K.A. Tao Ngai
Length
Total 12.0 ym
Improvement Section 12.0 ¥
- .DOH Road 0 o
ARD Road 12.0 ¥m
Others 0 km
New Alignment $Section 0 km
Terrain Flat and Rolling
Blignment (Hori./Vert.) Fair / Fair
Formation Width 6.0m - 8.0m, 7.6m (Weighted average)
Embankment Section
Length 12.0 ¥m
Height 0.2m- 0.5m
Cut Section
Length 0 Jm
Depth m - m
Surface Type and Condition
SBST or DBST Poor 1.8 km
Soil Aggregate Poor 10.2 km
Earth 0 km
Pipe Culvert 17 each
Box Culvert 0 each Om
Bridge
Permanent Bridge 0 each Om
Narrow Concrete Bridge 1l each 24.5 m {4m)
Wooden Bridge 0 each 0 m

overflow Section 1 place 2 km




Table 14.1.2

ROAD INVENTORY

L = 12,
PROPOSED ROUTE NO. IM-14 ROUTE NO. ARD J.R. 223 % K.A. TAO NGATI Lo
SAKHON NAKHON
— | I T T T T T T t 1 T 1 T T 1 T T 1 T ) 1 ] I I I 1 T
™~ A WO [0
STATION  (Km) e < w0 0 S S 3 = A Q o~ ~ N N S
——
= <L 6C1
VILLAGE Q = = v,
H 9 a5 oo
- oD WO D 000
. 182 5% 285 282
- Household (H) I “in 0
- Population (P) T 0L i Ay Gxa,
——t——t - 4
TERRATN Flat Rolling Flat Rolling
I A —t —+ —tt
orma ;on 8.00 6.00 |7.5d
Widt {m) I L A , . . . { e 1 | | [ 1 f . i ! ! 1 ! f i
CROSS Embankment ' f ! U ' 1 T i 1 1 1 | i — i T T i 1 t ]
SECTTON Height  (m) 0.30 0.20 0.30 0.30{c.40]0.5(
| 1 1 I 1 I | | 1 | 1 N \ 1 } 3 I i ] ' 1 )
Cutting ! ' ! ; T — T i ; T 1 T 1 1 i 1 | t t } } -
pepth {m) [
l 1 1 - [ | 1 ! 1 ) ] ) 1 | I 1 L ) 1 1 ! 1 A l ! |
T T R T LS T T b t 1 1 1 ! T ] 1 [ 1] o 1 T 3 b ] T I} 1
Type/Length La. |DT La. |pT La. [DTH Laterite
PAVEMENT — A 4 Attt
Tondition Poor
Overflow A — +—t t t—t
FLOODING i o gth(km/Hei ght(m) . 5
’r - —t ——t——o : —tt
Left Paddy Bush Paddy Bush| Paddy
L:gD —+ —t p——t——+ -ttt
U Right Paddy Bush Paddy Bush| Paddy
PIPE : — : +—tttt
et} e
. [24]
Station (Km) o
—f
i —1
BOX
CULVERT
&
BRIDGE _ B
Dimension .
<
[}
]
H O
48
U
4t s B e B R B e S B et
RIGHT OF WAY (m) 10.¢
ottt -ttt 4
Horizontal Fair
1 [ i 1 ] ] 1 I3 1 ! | 1
. Vertical T "
Fair
e S R e T B e L
ROUTE NO., AGENCIES ARD
b+ " f e +— ——t—t t $- ; i ] ! —d 3 —t"
14 - 8



o o e i e @ e o ey

rable 14.2.1 TRAFFIC VOLUME

ON ROUTE IM -14

YEAR 1993 2001
LINK 1 AVR. 1 AVR. 1 AVR.
N+D 4 g 5 g 16 14
p/c 1 1 1 1 1 2 4
oy 6 0 o 0 °o o
TOTAL 5 5 5 % 15 1
N+Di 47 47 a4 a4 33 33
L/E 1 7 7 7 7 s 5
oy o o o o o 0
ToTAL sS4 sS4 st 51 38 28
N+D 7 7 17 17 40 40
B I 1 1 3 = & &
LY o0 0 0O ) 0 0
TOTAL g a 20 20 46 4
N+D) 5 2 7 7 18 13
H/E 1 o 0 1 1 s A
oV o 0 0o 0 o o
TOTAL 2 3 s 2 20 20
N+D 27 27 36 26 sS4 sS4
P/EAT 1 4 4 s 5 s 3
oy o 0 o 0 o 0
TOTAL 31 =1 41 41 62 62
N+D 5 5 s 05 6 &
a/T I 1 1 1 1 1 1
DV o 0o o 0 o 0
TOTAL 6 b & 6 7 7
N+D 17 17 16 16 14 14
/T 1 3 3 2 2 2 2
oy o 0 o o o o
TOTAL 20 20 18 18 16 16
N+D 2 2 P 13 13
10/T 1 o 0 1 1 2 2
oV o 0 o 0 o 0
TOTAL 2 2 7 7 15 15
N+D 111 111 139 139 192 192
ADT 1 17 17 21 21 29 29
Dy o 0 o 0 o 0
TOTAL 123 128 160 160 222 222
N+D 177 177 205 205 251 251
M/C I 13 13 20 20 o2 22
oy o o o o o 0
TOTAL 195 195 224 224 273 273
N+D 288 288 343 2843 443 443
TOTAL I 24 38 41 41 51 51
DV 0 0 o 0 o 0
TOTAL 323 2323 384 334 495 495
NOTE
N : NORMAL TRAFFIC D :
DV : DEVELOPED TRAFFIC I : INDUCED TRAFFIC

DIVERTEDR TRAFFIC

Figure 14.3.1
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Figure 14.3.2 CROPPING CALENDAR

0400 CHANGWAT SAKON NAKHON

1
NAME OF CROP JAN | FEB [ MAR| APRIMAY {JUN | JUL [AUG.|SEP lOCT {NOV | DEC.
RICE , 15! crop H— & & ¥ X
RICE , 2™ CROP =0 —L 3
TOBACCO { VIRGINIA & LOCAL) G- S-S
KENAF ® & y
CASSAVA ¢ L
MAIZE G—& H—t—K
SUGAR CANE o &
MUNG BEAN &5 XX
GROUND NUT | LLESS-RAIN o~ X%
IMORE-DRY SEASON kg vy
COTTON o s y —
Note FIRST CROP SECOND CROP
=’ o % X = & A v
sOWing  Qrowing $£050n hervesting = ~ - "
SeQs0n season

14 - 10



AMPHOE

AMPHISE

NAME

T e et At s . S o S i P T ek e .y 7o o o S|

TAEBLE 14.3.1 CULTIVATED % CULTIVAELE LAND

(197%)

1000 RAT (EM™2)

UNUSED CULTIVABLE LAND

0401 M. SAKHON NAKHON

0404  SAWANG DAEN DIIN

P.375 ( 15.0) - P57
2

G250 € 10.0) - &

15,4625 ( 25.0) 1.5643 ¢ 2.5

( 15.0) -
( 10.0) 1.5963 (1 2.3)

FLANTED
1231
1987
1993

2001

AREA (1Q00 RAL)

WITHOUT PROJELCT
WITH PROJECT
WITHOUT PROJECT
WITH PROJECT

CROP YIELD {KG/RAL)
1221
1927
1923 WITHOUT PROJECT
WITH FROJECT
2001 WITHOUT PROJECT
WITH FROJECT
CROP PRODUCTION {TON)
1281
1987
1922 WITHOUT PROJECT
WITH PROJECT
2001 WITHOUT PROJECT
WITH PROJECT
NOTE

e i B . A Mt S e S s e s S —— ——

TAERLE 14.2.2 CROP FPRODUCTION

FADDY MAIZE BEANZ GRUND  CAS=AVA SUGAR HENAF
NUTE CANE
14.21 - - - 0.03 - 0,05
15.00 - - - 0.03 - 0.0%
15,09 - - - 0.08 - Q.05
15.0% - ~ - Q.09 - 0.05
15,22 - - - 0,02 - 0.03
15.22 - - - 0.10 - 0.05
210.2 - - - 2580.0 - 161.0
210.2 - - - 2520.0 - 161.0
210.2 - - - 25320.0 - 141.0
214.1 - - - 235,55 - 141.0
210.2 - - - 2320.0 - 141.0
219.3 - - - Z2616.4 - 161.0
. 1324 - - - 201 - =]
3,154 - - - 205 - =1
3,173 - - - 209 - =
3,231 - -~ - 246 - =
199 - - - 214 - =
2,336 - - - =234 - )

SYMBOL “-" MEANS ZEROD OR NEGLIGIBLE SMALL

14 - 11

{ 29.0) 12,628 ( 21.5)

2.0) S.625 (
( 20.0) 14.04&2 (

UPLANE TOTAL

TOTAL
Q.20 15.11
0.20 15.21
0,21 15.30
0.22 i5.32
0.21 15. 432
0.23 15.45
232 S.417
287 Z.441
2392 3445
SEO PR
299 3. 492

41 34677

—— A T Y o e e e et g

22.5)



TABLE 14.2.3 FARMOATE PRICE AND PRODULCTION COST

et s sk e e ey R R Ad B o e e . e Y i e e S Pt e e e P Gt e i e LS i e e e S S SR PP B A Bl e b [

ITEM PADDY MALIZE BEANSZ GRUND CASSAVA SUGAR KENAF COTTON

NATS CANE
FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (1731 - 2001) 22 663 - - - 546 - 4761ﬂ -
WITH FPROJECT (1787 — 2001) 2,755 - - - 560 - 4,727 -
CROF PRODUCTION COST (BAHT/RAI)
WITHQUT PROJECT (1281 — 2001) =43 - - - 759 - &3] -
WITH PROJECT (1987 - 2001) 562 - - - 772 - £H31 -
TABLE 14.32.4 NET PRCOUCTION VALUE
(1000 EAHT)
WITHOWUT PROJECT WITH PROJECT
YEAR - B - ———— - —
PADOY LIFLAND TOTAL FADDY LIPLAND TATAL
1937 2,232 71 2,404 32414 74 2,490
1992 2,353 73 2. 422 2,653 8& 3.741

2001 2,380 76 2,434 S FTY V2 4,071




Figure 14.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE

o |

| oo

R/W
30,100
RIGHT OF WaY
v abo ' L/
noa.T BED
PRORILE
I .
Pas-.. ——
) v
A e e —— T T -
. ; :: I._ [ EXISTING GROUND LINE

BITCH

——— PAVEMENT POSSIBLE SOURCE
POSSIALE SOURCE SUBGRADE
FOR SUBGRADE
FIL.LL. SECTION
£
RIW Riw
‘ 30 bo {
RIGHT]OF waY
9 DO
ROALt BED

EXISTING GROUND LINE

— PAVEMENT

CUT SECTION

ROAD BED
.78 3.150 178
CARTAGEWAY
50
PRIME COAT

o,

2. 2%

SOIL AGGREGATE SUBBASELT=I150)CRR > 20% —
SELECTED MATERIAL { T= 200 )CHR>6%
SUBGRADE

— SOiL AGGREGATE SHOULDER
DOUBLE BITUMINOUS SURFACE TREAT MENT ( T = 23)
CRUSHED STOHE BASE {T:130) CBR > 80 "%

DOUBLE BTUMNOUS SURFACE TREATMENT {DBST) ROAD {Class F4)

£
— S.ILJ 00 )

—SOIL AGGREGATE SURFACE ( T2150) CBR >20%
SELECTED MATERIALI T+ 200 )1 CBR 26 "

SUBGRADE

13 SOIL AGGREGATE SURFACED RQAD (Class F8 )




i 14.5.2
;;?gg;SSED ROUTE NO. IM~-14 C. SAKON NAKHON JR. 223 - K.A. TAO NGAI

ROUTE NO. ARD L=I[20 Km LGCATION MAP

- " o .
- [y - . k| e | ) }' |
- C.SAKON NAKHON 45 ey ] Ao
'}i}ux Maxhop(3 [\,’/ : "' S 5 5 + s P = ..:._.1:‘, - =
nmuﬁu_ TS e T Bis Hemg Wy - din q"- /
= "1"‘:'?":. N %‘-Jr:ﬁ‘ - ;.’; i _uﬁ:nugg?_lk;%‘:#:;: :‘
1 N AT F_I: 2 " 1
- Ef ] ._" . Eﬂ!l it [pan Db mland S I:-l{-t'-“"“@;i"-' l-n-n;_.l“
= ni3 31 M *
= 1 l__,?'l‘”ﬂof“"'.: e N RN iy s Py i ]}_é;s“’"_' I"ﬂ?_’-f.
24 \ =S AA T =W
. » s . -.-L—-. u-"', Ly ) * o Dany r.J’ L
_— y /| -t - €0 S T Sl | s -
T A , o ' ""1| A um 1] H \}’: . =+
A - - By M } N ]
e U £ s e e Ee
i .
t > j h 1 ..---::;5:.\( I/ o ’ II .k ! /'{1“ 4 l\
R BNl § GRS i - ' ! o ra
. v ) [ S LA y -
! s 1 ‘.‘-L':,' 2, W —f 9t = "'\ bdws 7 i u&-‘it(u ft' - 5 5
== Y \ i - I8 romes: -
Sl M s TN ] e NI Ly B L { A. TAD NGAI
- ");‘ Boa o k'h":” :}E’Jdmkﬂfﬂ [ b )
¥ ' t pwinl] P o Fwtesly 50 DAYy 1 ~-FJ e [/}
] -x ?“-‘_ S Y S % i) -y S — ‘5:”"“‘7“ \ III - J R 2[0;
E é . f : . 9
. : i . .
4 v W ] I —_ p
i - A / g ,"i
] g r ’ v S
E: !
% Saboli L . A{‘."';"m
1q * S T e T
= Fu ot B Bt Pl -

r
S

. | E
Then ol = PEamr BRIDGE LIST
/ .‘:]_‘u"'r - - U
25 4 L 2 =]
ST .. {E i Station . - :
:l'l{\f}\ o o Noj =" "1 Proposed Bridge | Existing Bridgs
=X ::\ \_:3 - ) ':J‘E .
€ B °|° v 27 1{ 102 C-7 00 x30 00 -
=¥ EE =0
THEREL - f | S 2| 108 C-7 00 x24.50 C-4 00x24 50
;’_O \c ¥ o ad 1 ‘ﬂ' ! =
= e <= 1/ ! T
Z - ]EO © s | M e / 4 \ pe |
™ od Eﬁ P | ‘,\f' Al \SAY -
b"\!— Q N Y Hil‘._."'“ ‘\ ! <.~ E
TiolY | AN V"""\ (AL : i e
- <] o |t EY
[ Q )
'\:I__ Ny ¢ - V- 3 - *ps
e~ O e+ S WY B0
L h o = o i -7 - Q";!'! o >
=N 57 sl S {1 RS
4 © o Y.
\_l F‘fﬁﬁ"q [ b qk«\ : { ﬂ--p! !
oy ) - 7 ool RS <
F‘.J Vl' :l T -- J 'WH‘HW:IE i = — r o
] L Q-\.-/ y _gf_'_:\,- o? '}\Ir"’.“.r{“\J
\ - =i
5. g
[ 8
Ay

T

gy
i\

NG
N

o\ Flood S,

]
I/
Sari
N
N
L
.
]
¥ o

I3

=~
)
)
i
T
\
- l'
: ,'13.

%

D %ﬁ
L
?10\\\

RaYy
N

w

\l ,J’
Hae= f

?J
&
DL

Sy [t

ey 4 LEGEND

g

2y
v
N NN ]
<5
el

o DU EEY  PROPOSED ROUTE ( IMPROVEMENT)
e PROPOSED ROUTE ( NEW CONSTRUCTION!
PAVED ROUTE
: —=—r=———~  UNPAVED ROUTE
p p ’ 6oo00®eed INVENTORY SURVEY ROUTE

-~ SCALE ® HOSPITAL

Y
W,}/}éggo 51 2 3Km () MEDICAL CENTER

S~ - @ SECONDARY SCHOOL

AN A~ YR

5
A
.'-_




Table 14.5.1

CONSTRUCTION QUANTITIES AND COSTS

IM-14 (12.0 km)

Unit Financial
. DBST it
Items of Unit Rate ( ) {So1l Aggregate Surface)
Q'ty B o't Financial Economic , Financial Economi
=5 cost (1038)  Ccost (103R) Q'Y ost (1038)  cost (mSz)
DIRECT CONSTRUCTION COST
Clearing and Grubbing ha 15,000 27 405 368 27 405 368
Excavation -~ Soil m3 20 0 0 0 0 0] 0
Excavation -~ Hard Rock m3 160 o 0 o] o} Q g
3
Embankment m 45 136,400 6,138 5,585 136,400 6,138 5,585
. 3
Selected Material m 80 21,600 1,728 1,537 21,600 1,728 1,537
Seil Aggregate Surface or Subbase m3 105 15,100 1,585 1,411 15,100 1,588 1,411
3
Crushed Stone Base m 370 9,200 3,663 3,369 500 185 170
Soil Aggregate Shoulder m3 105 4,300 451 401 200 21 18
. 2
Prime Coat and DBST m 55 56,100 3,088 2,777 2,500 138 124
Pipe Culvert mn 2,100 360 756 695 360 756 695
Box Culvert m 16,000 a 0 o] Qg 0 o
Long Span Bridge m 80,000 0 0 o 0 0 0
Short Span Bridge m 40,000 53 2,200 1,958 55 2,2Q0 1,958
swb Total (a) 20,013 8,105 13,157 11,870
Miscellaneous Works (a) x 7% 1,201 1,267 21 831
T potal (v) 21,414 19,372 14,078 12,701
PHYSICAL CONTENGENCY (b} x 15% 3,212 2,906 2,112 1,205
ENGINEERING AND
ADMINISTRATION (b} x 10% 2,141 1,937 1,408 1,270
T Wb Total T T 5,353 4,843 3,520 3,175
LAND ACQUISITION
Highly Developed Land ha 50,000 16 800 8a0 16 800 800
Less Developed Land ha 15,000 8 _}_20 ________}3_9_______________8_________]:_2_0____________]-_%_0_____
Sub Total 27,687 25,135 320 920
GRAND TOTAL 27,887 25,135 18,518 16,796
14 - 158



Table 14.6.1 COST AND BENEFITS

(F4 STANDARD)

(1000 BAHT)

———

casT BENEFITS DISCOUNTED(12%)
YEAR CONST. AGRI. Vi RMLC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1934 0 0 0 0 Q 0 0
1785 10,054 0 0 O Q0 12,4612 o
1986 15,021 0 0 0 ¢ 1£.8%1 0
1987 O 84 1,122 =7 1,151 \ 1,02=
1928 Q 122 1,215 -5l 1,287 0 1,026
199 o 161 » 307 -45 1,422 O 1,012
1990 0 17a 1,399 -39 1,558 0 0
1991 O 234 1,492 a3 1.6%4 0O 261
1992 0 273 1,524 27 1,830 O w27
1993 0 211 1,476 ~22 1,945 0 sav
1994 5,208 349 1.3820 -i2 2,156 2,627 271
1995 0 387 1,962 -3 2,347 0 844
1994 0 423 2,107 7 2,338 0 B17
19%7 O 4473 2,251 146 2,729 0 785
12948 0 S0l 2,294 23 2,920 0 750
1999 o 539 2, I3 a5 2,111 0 713
2000 0 577 2,681 44 2302 Q &76
2001 ~12,05% 615 2,925 sS4 3,493 2,203 oacts
TOTAL 18,224 D242 22,373 -110 33,505 29,927 12,729
DISCOUNTED ECONOMIC COSTS @ 29,927
DISCOUNTED ECONCMIC BENEFITS 12,929
AGRICULTURAL DEVELOPMENT BENEFIT 1.861
VOC SAVING 11,226
RMC SAVING —-152
NET PRESENT VALUE = =14,998
BENEFIT COST RATIO : 0.43
INTERNAL RATE OF RETURN = 3.7 %

14 - 16

Table 14.6.2 COST AND BENEFITS
(F5 STANDARD)

———r ——— .

———

CosT BENEFITS DISCOUNTED (127,
YEAR CONST.  AGRI. Vo RMC
COST BENEFIT SAVING SAVING  TOTAL COST EBENEFIT
1924 0 0 ) ) 0 0 o
1985 6,718 0 ) 0 0 &,4Z27 0
1986 10,078 0 ) 0 0 11,287 0
1987 0 gk 724 -12 798 0 712
1982 0 123 790 -5 906 0 722
1959 o 161 256 -2 1,014 0 757
1950 0 195 922 2 1,122 0 713
1991 0 23k 98E 7 1,231 0 498
1952 0 273 1,054 12 1,339 0 578
1993 0 311 1,120 16 1,447 0 £54
1994 242 4% 1,222 24 1,594 109 644
1995 0 237 1,324 32 1,742 0 528
1994 0 425 1,426 40 1,390 0 503
1997 0 463 1,527 47 2,038 0 S84
1998 O 501 1,429 S5 2,185 0 561
1999 0 sz? 1,731 63 2,333 0 535
2000 0 577 1,833 71 2,321 0 508
2001  ~8,22% 15 1,935 78 2,628 -1,502 a0
TOTAL  .815 5,242 19,081 424 24,748 13,322 9,45
DISCOUNTED ECONOMIC COSTS : 15,322
DISCOUNTED ECONOMIC BENEFITS : 7, 451
AGRICULTIRAL DEVELOPMENT BENEFIT 1,861
VDG SAVING 7,436
RMC SAVING 104
NET PRESENT VALLE : ~, 371
BENEFIT COST RATIO : 0.52
INTERNAL RATE OF RETURN : S.5 %



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

.-

40

3.0
0.044
133

12
0.175
350

0.077
0.060
500

6.0
0.089
207

2.3
0.034
136

Table 14,7.1 SOCIAL INDICATORS
{Proposed Route IM-14)

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/ : 1.5
Average distance to school (km) s 6.0
Per capita time savings (10-%) s 0.447
Score : 232
Teacher Intensity
Number of teachers3/
University graduate : -
Total : 6
Number of Student ¢ 157
Indicators
ElL 4/ : -
E2 5/ : 38.2
E & : 38.2
Degree of Improvementl/ : 1.79
Score : 114
Disparity
G.P.V. in 1993 (Mn B)8/
With project : 12.4
Without project : 11.9
Per capita G.P.V. in 1993 (B)
With project (W) : 1,697
Without project (w) : 1,556
Degree of Disparity
(a/w) - (a/w)8/ : 0,15
Score : 268
Total Score s 1,940

i4 - 17

Note:

L/

( ) 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 f£rom 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 thakt:

- GRP per capita of the Wortheast is
estimated at 11,897 Baht in 1993,

- Agricultural sector shares 40% of GRP, and

- Crop production shares 80% of agricultural
production,



PROPOSED ROUTE NO. IM-1I5
Changwat : Nakhon Phanom

A.Renu Nakhon{J.R.2031) - B. Ku Ru Khu (J.R.22)
Length - 40.1 KM.




SUMMARY

PROPOSED ROUTE IM-15

LOCATION OF PROF’OS}iQ ROUTE

Item Description
Changwat Nakhon Phanom
Origin A, Renu Nakhon (J.R.2031}
Destination B. Ku Ru Khu (J.R.22)
Length
Total 40.1 km
Improvement Section 40.1 km
DOH Road R.2105, R.2276 27.1 km
ARD Road 13.0 km
Others 0 km
Wew Alignment Section 0 km

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

Recommendation

Sorl Aggregate, Good - Poor
Flat and Rolling

307  km
32,800
Paddy

95

400

534
F4 (DBST)

75,443 . 10° B
68,442 . 10° g
5.1 3
0.51

For further consideration

Nafieral Highwoy
Provincial Rood
Proposed Route
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Traffic Volume in Base Year

Source Link Vehicle Type
(base year)  WNo. HrrTB/5 L/E M/B H/B BT 4/T 6/T 10/T ADT
1/
DOH (1981) 1™ 19 22 16 19 2 4 10 20 3 115
2 n
2/
- 7 16 24 29 2 3 7 1l - 89
Manual Counts 1 3 72 3 - - 8 17 22 2 127
(1582) > 1 45 2 - - 5 8 12 31 78
3 n
Estimated 1 11 47 10 10 1 6 14 21 3 123
1 45 2 - - 5 B 12 3 76
3 7 i6 24 29 2 3 7 1 - 89

Note: L/ moute 2105
2/ Route 2276

2.3 XOmE

Station 0100 Station Km 1+000
Station 0100 Station ¥Km 8+200

HERBLORERITE (Y »7/B) $LCRYRATE (r v 78) 7,

Fle RO BRAEORBRICEMA Y2 - KL THONSIFHERELARD LL

REHHPBRAAIG A ERITHEELL. EEBRREUTOLEDTEH 5,

PASSENGER MOVEMENT (1932)

PROPOSED

TRIFS
FER
DAY

H01
203
1170

FREIGHT MOVEMENT (1i7&2)

PROPOSED TONAGE FPER DAY
ROAD - —- - —_—
LINK NON-AGRI. AGRI. TOTAL

i 465 37 325
2 I 25 &
3 =] 4, 10

o S ke b e R ot Y P e i . (M k. Bt S T Sl e e e R e e P S B et

15 - 2

2.4 FlGTEOFRMTR
mm-mm.wm—w%.m%—mmm@@@cﬁuamgﬁ¢vﬁm®i@$g
OREMTERR, A4YLR— D330 L) TENILTFUICE > TR, 3

NOMRPLCBONLTRMPTURRIDTOMD TH 2,

GROWTH RATE OF PASSENGER MOVEMENT

GROWTH RATE (%4 P.A.)

ITEM 1921 1987 1993

1937 1993 2001

PER CAPITA INCOME 4.2 4.5 4.7
TRANS. FRICE INCREASE 4.5 4.5 4.5
POPULATION 1.5 1.2 1.0
PASSENGER MOVEMENT 5.5 5.6 S.7

GROWTH RATE OF FREIGHT MOVEMENT

GROWTH RATE (% P.A.)

ITEN 19821 1987 1993

1927 1992 2001

MNON-AGRI. 7.1 7.2 7.3
AGRICILTURE 0.5 0.1 0.1
FREIGHT 4.1 3.7 4.0

T e R e T B s W e ¥ S . S S . s e g Sk ek . . . S . e

2.5 BRBFIUMHRBRRKML

AAYLR=F DT830 CHEAEFREBICERS LCWRRDDODY

MG BlEERERD I,



RATE OF IMDLCED AND DEVELOPED TRAFFIC

—— e e e e e e e

¢ %)
YEAR
ITEM R
1937 1992 2001
INDUICED 15.0 15.0 15.0
DEVELOFED 0.0 0.0 0.0

S R M e L Lt i e e B e - £ o . B e 7 e Y L. e e e

2.6 fPRXEN
1) STEHS AL

GERBELOKE  SHYMIKHETAINRXATES, UTOHEEREICE - Tl

HAZ@a s gL,

TRAFFIC COMPOSITION

(UNIT & %)
LINK PASSENGER FREIGHT
YEAR - - - -
NO. P/C FP/P L/B M/B  H/B  P/T 4/T &/T 10/T
1 1982 13.9 59.5 12.7 12.7 1.3 13.6 31.8 47.7 6.9
1987 15.1 58.3 11.9 12.4 2.3 14.5 27.7 44.4 13.4
1992 16.5 56.9 10.9 12.2 3.5 1S.6 22.7 40.4 21i.4
2001 13.4 SS.1 9.6 11.8 S.2 17.0 16.0 35.0 32.0
2 1932 2.1 93.8 4.2 0.0 0.0 17.9 28.6 42.9 10.7
1987 7.2 83,0 3.5 0.5 0.2 17.6 25.3 40.8 16.3
1993 14.7 3t.1 2.4 1.1 0.5 17.4 21.3 B38.2 2.0
2001 24.0 71.9 1.5 1.9 0.8 17.0 16.0 35.0 32.0
31982 9.0 20.5 20.8 /7.2 2.6 27.3 63.&6 9.1 0.0
1987 9.4 23,6 27.9 33.9 5.2 24.2 49.3 16.% 9.6
1992 9.7 26.7 25.1 20.6 7.9 21.1 35.1 24,6 19.2
2001 10.2 30.8& 21.3 26.2 11.5 17.0 146.0 35.0 32.0

i
)

M o e e e e o ey e e S P P B bk o e e e e (U P S et ekt — ——

2) HRADT
SR EOY vy s MEEYFRRARBLTICRTEEDTHD, T2l

Y IR By 4 THNOFEMIITable 15, 2 1 KRY,

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

—— [T P —

TYPE OF VEHICLE

YEAR ———————- ADT M/C  TOTAL
F/C L/B M/B H/B P/P&T 4/T &/T 10/7
1927 1! 12 20 2 St =2 12 4 133 194 327
1993 1z 22 26 7 74 7 11 6 171 227 400
2001 33 23 35 15 109 3 11 10 243 286 S34
3. EREMF
31 HA

G EIE, Pla Pak B &, Reou NakhonBR o — 2> Ao T2, BHEBOR
£, KHTSH3, RENETHM, Renu Nakhon BRIIC, MMEHE - T 3R T,
FroAKBHERE, REBE-THIEN,

RIS O e B B O ke WIS e D4R iR 42 Table 15.3.1 &Figure 15.3 LiTRL, %7,
Nakhon Phanom Slib i {RXMIVEME L, Figure 15.3.20&H D TH 53,

3.2 BAZRTN

ETHENONROREEMERR%Z, With Project &Without Project DRFKD2NWTF
LA, PRUAEMED, SESDRBRTEERITable 15.3.2.0LB0TH 5,
REMFYOLREEBEHREAZEERE R, SHOUHMBRURBIATORRESECL
TTable 15.3.3.0%k5 iRt~

LRI EKEMFYT LTRSS EEREERBRICLD, EEBHEHIL,
NS REEEVPUCHERNSNAHBERY 5] &, PAEME (N.P.V ) %ZTable
15. 3. 40k TM L7,



SONP.V oWith Project® A& &, Without Project D E&EDEMN,

FEHTE S,

4. EITIIOMW

A,

OEFV (LT "VOC ™ &5} %Nith Project &Without Project DMy — 2D

THEL:,

EVv2ibBVOCOaX tHIKEELEIZUBRRBLUTIERILEENTH S,

Road Condition

Wi MIETEXLESEBRF —s K bET3RAETIEH Y 2

OO R

Link

Without Project

With Project

No. Terrain

/1 Nos. of Nos. of
Length Road Wooden Narrow
{(Km} Class Bridge C.Bridge

1 Nos. of
L2 Wooden
Length Road Class Narrow

{Km}) Case 1l Case 2 Bridge

1 Flat & 12.1 3 0 0 12.1 o
Rolling
2 Rolling 13.0 3 0 8 13.0 | 1(F4)] 25(F5) o
3 Rolling 15.0 2B 4 1 15.0 0
[l Roa@ 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

15

VOCHIRR, With Project®4 Y v 2 ®V OC &tHithout Project DERDVOC Ly

T, YHBICEHAIVOCOHBRRICRTLEENTH D,

Vehicle Operating Cost Saving

{unit: 1,000 Baht)

Road Class 1987 1993 2001
1 (r4) 3,815 5,407 8,443
2A (F5) 2,367 3,552 5,786

5 xzvve=Tyxys

5.1 T &at
PhiEt i, WIORTERITERERERITIT -,

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
DBBST
Crushed Stone Base CBR>80%
Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

"

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

as shown in Figure 155.1

1.0m
2.0m

0.7m (above flood level)

2.5cm
15.0cm
15.0cm

20.0cm



n case of F3 Standard

Financial and Economic Construction Cost

so1l aggregate Suxface CBR>20% : 15.0cm
selected Material CBR> 6% : 20.0cm 2
Road Class Length Construction Cost (107B) Remark
pipe Culvert (Km) Financial Cost Economic Cost
Standard Size : # 100cm F4 (DBST) 40.1 75,443 68,442
standard Interval FS {Laterite) 40.1 45,160 40,896
Paddy Area : 200 m
Others : 500 m
gox Culvert 6, #FrihE
Standard Size : 2.4m x 2.4m ERNBEFVREERRTRELEH dTable 15.6. 1 R 15.6. 2IZR3dihTH 5,
Lacation : as required TOn— I F 4R, FOEBHRICOELXREMGE I LA 74 -V T LT
e

Bridge

Standard Type (width 7.0m) 7 ML vt

i : - Slab _ . .
short Span Bridge R HEA YRy N ERT T~ RORBRRBETble 157 1 CRTADTH 3,
Long Span Bridge : PC - Girder
Location : as shown in Bridge List in Figure
15.5.2

r—FOEBIL, Figure 15.5. 21ICR7,

L2 IHHBEIUCRE
TEANIC AT RRERERIZ, STHEIELICREEMN L TTable 15.5. 1 KRT,
RUHENORSRAUBSRASICERMALAITTRIT L, TRERTLIIY

B,

15 - 5



rable 15.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin A, Renu Nakhon (J.R. 2031)
Destination B. Ka Ru Khm  (J.R. 22)
Length
Total 40.1 ¥m
Improvement Section 40.1 xm
-DOH Road R.2105, R.2276 27.1 kn
ARD Road 13.0 ¥m
Others 0 km
New Alignment Secticn 0 km
Terrain Flat and Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 5.5m - 9,0 m, 7.4m {(Weighted average)
Embankment Section
Length 40.1 km
Height 0.2m - 1.5 m
Cut Section
Length - 0 km
Depth m - m
Surface Type and Condition
SBST or DBST Good - Poor 5.1 km
So0il Aggregate Good - Poor 35.0 km
Earth ¢ km
Pipe Culvert 28 each
Box Culvert 1 each 12,.0m
Bridge
Permanent Bridge 1 each 21.0m
Narrow Concrete Bridge 9 each 152.3 m {4m)
Wooden Bridge 4 each 50.8 m
Overflow Section 0 place 0 km

15 - 7



Table 15.1.2 ROQAD INVENTORY (1)

- 40,
PROPOSED ROUTE NO. IM~15 ROUTE NO. 2105 A. RENU MAKHON (J.R. 2031) v B. KU RU KHU (J.R. 22) L = —-_.1_5__1@
ARD
2276 MAKHON PHANO
T T 1 T T T 1 T T T T 1 T T 1 T 1 t T T I L ! ! I ! ! T
o o Ao ) w @
STATION  (Km) S o - 0 e S S S i 3 & ~ S o ~ °
] lE ot f—vp F—t—r t—rt : i —it i : ; f-—r ; —t ; } ]
VILLAGE o é Z = v
% ﬁ % E o 3 (] ﬁ o
- Name o ] @
EE Z9q ZQ0 Eog 289 223 88 ﬁ88
~ Household (H) B g = = GEEN Ow o Rk é — e
) . o R Lt “unow won Ko N
- Population (P < i 0w o M mp M A Mmoo oy A p,
—_— S S W S S T B L-Ra T LI Sy L s
TERRAIN Rolling Flat Rolling
l L 1 1 ' 1 1 ] [ H ] ] 1 L ] ] 1 ! 1 1 !
1 T T T T T ¥ 1 1 i i v T T ¥ i I ' 1 | !
Formataon 6:50 9.00 7450 6.507.00 7.50 6.50
wideh __ (w) a : ; ! — | — f——t = :
CROSS Emfla‘_‘kﬁint ) 0.30 1.50 0.30 0.50 0.20 0.30 0.20 1.00 Io.qo 0.20 0,40
el
SECTION > | : | | R E S—— | — —t— : i
Cutting
Depth (m)
H 1 ! A I ! i | L ! 1 1 1 ! | | ! i ! i 1 1 1 1 ] ! l |
H T ] T 13 T T ] T T L T T 13 1 1 T 4 T ] 1 i 1] ] ] { ]
Type/Length DT Laterite Il Laterite DT La IDT|Laterite| DT Laterite
PAVEMENT — -ttt bttt — ——t—t—t—t—+t—
Condition Poor Good
1 1 1 | 1 1 ! 1 ] L | i Il 1 1 ] I, ! | ] 1 ) { 1] F L | 1 ! i
Overflow ' ! ! ' J T U T 1 ' T 1 1 1 1 i T I f t i ! ; 1 } T 1 f
FLOODING [, c+h(km)/Height{m)
- ] ] 1 | ! ! 1 ) 1 1 ! L L I ! ! | - L | ] 1 1 1 | 1 L] 1 1
I 11 ] ] 1 ] i : 1 1 1 1 | 1 1] | [] T i 1 1 1 [} I T 1 i ]
Left Paddy Bush
LAND bttt —t——t—
A 1 | i) ' I t 1 l | 1 | 1 1 ' i ] I 1 | ! | 1 i 1 | 1 L |
SIPE 1 1] 3 T T T T T T ] [} T T 1 T T 1 i ) T ] T T ¥ T ¥ ] 1 1
tal Numbexr .
CULVERT Tota 2B pipes
= | ! 1 | 1 ! 1 1 { ! 1 1 1 | | | 1 L L { { 1 ' } i | 1 1
1 T T T U T T 1 | T T T I T T | 1 | T ¥ [ [ T T 3 T T i |
o
Station (Km} < < ® ) ' ow wo ™ - K
X < s 2 & A7 8§ % 8 i
’L } 1 ' ] H ] { 1 ! ! I ! ! l | l l 1 | ! ! | ~ ] ! ™ ) 1 ! l l
t I ! I 1 1 1 I ¥ I il ] T 1 ¥ 1 T I T T T T 1 T i ¥ T I
BOX
CULVERT
& o
BRIDGE ] =4 o o o © o 0 o o
Dimension o 5 o 2 g S < @ 8¢ g ;
~ . 3 .
p N = 3 o N4 05 8 93 o g
L; g L: ; L] x L] x lx » x .x L] x L] x .x x x
HO HO MO M
58 58 8 58 HOHS HSHS H8HS 48 i
Um O~ O < S dedadatdhed vde % < ie
1 1 ! ! X } L 1 ] 1 ! i 1 | 1 I | ] [ l I | ! L
I T 1 ] 1 1 T T T ] 1 13 1] ] ] ¥ ] 1 T ] : T } } } ; i T b
RIGHT OF WAY {m) 15.0
[
-t t—t—t—tt+t —t "
Horizontal Fair
1
ALIGNMENT ' f—i : — ! % j —t —t { ! ——rt ] | I ] | } — % i | F—+—1
Vertical Fair
-ttt ——
ROUTE NO., AGENCIES o 1 DOH 2105 ARD DOH 2276
—_— Pttt

15 - 8




ROAD INVENTORY (2) 40.1
e — L = Km,
B Table 15.2.1 TRAFFIC VOLUME ON ROUTE IM - 15
___A- RENU NAKHON (J.R. 2031) “v B. KU RU KHU {(J.R. 22) (Cont'd} e e gy e e o M e e R - il = e s oy
NAKHON PHANOM YEAR 1987 1993 2001
‘ v ‘ ' ' - 1 u ; ; LINK 1 2 2 AVR. 1 v 3 AVR. 1 2 2 AVR.
STATION  (Km) Q ! T - mmm s oS T - - - -
: " “ "‘ m 8 3 N+ 15 s 10 10 22 12 14 16 a7 31 23 20
L : I : : ! : , } ; ) , P/C 1 2 1 2 1 3 2 2 2 b 5 4 4
CILLAGE om oV 0 0 0 0 0 0 0 0 0 0 0 o]
" 3] TOTAL 17 6 12 11 25 14 17 19 42 36 27 35
- Nare w92 .8 5 - - —_— - - - _ -
wousenold (H) Og = - N+D) 12 2z 30  1& 15 2 37 19 19 2 4% 25
T rew gE 2 L/B 1 2 0 5 2 z 0o & 3 = o 7 4
- repulation (P) : . ov 0 O 0 0 0 0 0 0 0 0 0 0
I o e G Ee S TOTAL 14 2 35 18 17 2 43 22 22 2z S6 28
! T L | }
TE,RPAIN —————————— - I - - memmmmme e ——
, , , Rolling N+D 12 o0 36 18 16 1 45 22 24 2 b0 30
cormation ' y — ; ; | M/B I v 0 5 3 2 0 7 < 4 0 9 5
Higth (m 7.50 7.00{ 5.50 5.50 7.30 ov 0 0 0 0 0 0 0 0 0 0 0 0
cacss FrBankment i ; : ) } ; TOTAL 14 0 42 20 1% 1 52 26 27 3 6P 35
CTION Height  (m) 0.80 0.20 0.40 0.20 | | TTTTTTTTT - B - -
SECTICH : L o , L N+D 2 0 &6 3 s 0 12 6 10 1 26 13
Cutting ' ' ' ‘ 1 ' H/B 1 0 0 1 0 1 0 2 1 2 o} 4 .
Depth (m | . v 0 0 0 0 0 0 0 o 0 0 0 0
. } f ; ! : } ; : . : TOTAL 3 0 & 3 5 0 13 7 12 1 30 15
Type/Length Laterite terite 11 —mm———— —— e e e e — e -
PAVEMENT ;a ergl 1 ?T ; ; ; b ?rlte. ! , . N+D &5 60 27 49 83 75 41 A4S 11 100 71 9%
Condition Good o o P/P%T 1 10 ? 4 7 13 11 6 10 12 15 11 14
. . . , : , , , , ' ov 0 0 0 0 0 0 0 0 0 0 0 0
_ o Overflow ' ' ' ; —t— T ; ; ; TOTAL 79 &% 31 56 96 86 47 74 136 115 82 109
FLOODIN length(km/Heicht(m)} | [ TUTTEwooos mmmmmmemmmmmmmem e - - — —
i } ; } L : 3 - ! N+D 12 7 3 7 10 & z & 8 5 1 4
Left Bush Paddy Byush Paddy 4/7 1 2 i i 1 2 3 0 1 1 1 0 1
LAND i ! ; ) ; . ; ov 0 0 0 0 0 0 0 0 0 0 0 0
USE Ri Ght push paddy ' Sueh ' Padd;z TOTAL 14 o 4 8 12 7 2 7 9 & 1 5
L] 1 I | | 1 { ' -T o TTTTTETTTT T T - -
— ; ; } ; : : L ; N+D 17 12 1t 10 18 12 1 10 17 1z Z 10
CULVERT Total Numbex /T 1 3 2z 0 @z 3 2 o 1 3 2z 0 1
} ' } 1 : ! : : ; ) : ov 0 0 0 0 0 0 0 0 0 0 o 0
Seation (Km) " TOTAL 22 1= 1 12 21 13 z i1 19 14 2 11
ation . - —_— ———— ——
O (5o}
. ' . . . o ° N+D & 5 1 4 9 7 1 & 15 11 2 9
: L } . } : : | . : : 10/7T I 1 1 0 1 1 i 0 1 2 2 ¢ i
30% DV 0 0 0 0 ) 0 0 ) 0 0 0 0
CULVERT TOTAL 7 5 1 4 11 & 1 b 12 12 2 10
& ______ - em—— — ———n A v g — Ty Py o —— L St T Ty e A S St S LV S S
BRIDGE ) 8 2 N+D 144 91 114 11i& 179 116 154  14% 248 14695 234 216
Dimension - = ant 1 22 14 17 17 27 17 23 22 47 25 35 32
~ ~ DV o} 0 ) 0 Q e} 0 0 ) o} 0 0
% X TOTAL 165 105 132 133 205 133 177 171 285 190 269 245
N O MO | 1 e —emam—— ——— - —_ ——— ——— —
mm mn o
i (I N+ 202 147 182 177 283 173 221 209 2e4 218 286 263
- — . [ ; : . . , . . . ; M/C I 19 15 18 17 21 17 21 20 2z 20 24 22
' ' ' ' ' ' ' ' ' ' ! v 0 0 0 0 0 O 0 0 0 0 0 o
RIGET OF WAY  {(m) 1 ' TOTAL 222 1462 P00 194 254 190 243 229 307 238 210 286
: 8 1 ! 1 i ! 1 1 1
] 1 H 1 ] L] + [ [] i T 3 - e e e e e e —— - —— ——
vorizontal Fair N+D 346 IR 297 293 417 287 375 358 522 33 520 479
B2 | ALIGNMENT ! 1 : ! 1 | ! ' 1 ! TOTAL I 41 23 35 ] 43 34 44 42 &0 44 40 55
Verti oV o} 0 0 0 0 0 0 0 0 O 0 0
cal Fair P =y - e - =
! , , ‘ . re ' , : , , TOTAL 387 266 332 327 459 322 420 400 592 428 577 5324
L 1 [] L T T 1 L 1 1] 10 D TP Jun— J— [ s — e ———— ——— ———
FOUTE NO., AGENCIES DOH 2276 NOTE
i T : : { E : —rt : N @ NORMAL TRAFFIC O : DIVERTED TRAFFIC

OV @ DEVELOPED TRAFFIC I IN[!I_'IIZEEI TRAFFIC
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rigure 15.3.2 CROPPING CALENDAR

0500 CHANCWAT NAKHON PHANOM

NAME OF CROP JAN. |[FEB [MAR]APR | MAY|JUN |JUL.[AUG.|SEP. {OCT.|NOV |DEC.
RICE , I5' CROP G- & i i X
RICE, 2™ cRrop Bt %

SUGAR CANE e iy
Gr ==

TOBACCO {VIRGINIA 8 LOCAL)
KENAF & 5 % .
JUTE @ & X
CASSAVA ® &
MAIZE O—&- ¥——X
GROUND NUT { LESS-RAINY SEASON & 3%

MORE-DRY SEASON & _o N
COTTON G & % X

Mote FIRST CROP SECOND CROP

O O x ’\_r\ o ~ (V) (v

sowing  growing season  hgrvesting = = )

seqason S5eQsor
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TABLE 15,3.1 CULTIVATED &% CULTIVAEBLE LAND

PN ————— U R T Lt e

(1979)
[ UNIT = 1000 RAI (EM™2) ]
AMPHOE AMPHOE CULTIVATED LAND UNUSED CULTIVAELE LAND
CODE NAME PADDY UFLAND TOTAL PADEY UPLAND ToTAL
75.513 {121.2) - 75.812 (121.3) 1,432 ( 2.%) 8.21% ( 13.3) 92.7%0 ( 15.4)
0501 M. NAKHON PHANOM 0,138 ( 0.3) - 0.182 ( 0.3 - - T e
0506 PLA PAK 0.4625 ( 49,0) - 20,625 ( 49.0) 0.938 ( 1.5 0.188 ( 0.3)  1.128 ( 1
0507 RENU NAKHON 45.000 ( 72,0) - 45,000 ( 72.0) 0,500 ( 0.8)  8.125 ( 13.0) S.625 ( 13
TABLE 15.3.2 CROP PRODUCTION
ITEM PALDDY MAIZE BEANS GRUNL CASSAVA SUGAR KENAF COTTEN UPLANT TOTAL
MUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1921 &1, 60 - - - 0.11 - 0.07 - 0. 20 1. 80
1937 83.65 - - - C.12 - Q.07 - Q.21 23.87
1992 WITHOUT PROJECT 53,65 - - - 0.1% - 0.07 - 0.22 3. 5%
WITH PROJECT 23.65 - - - 0.14 - 0.07 - 0.24 =3.8v
2001 WITHOUT FROJECT Q.65 - - - 0.14 - Q.07 - 0.24 232,70
WITH PROJECT 3. 65 - - - O.16 - 0.07 - 0.2 G3.71
CROP YIELD (KG/RAT)
1981 205.0 - - - 2500.0 - 175.0 -
1937 206.2 - - - 2500.0 - 175.0 -
1293 WITHOUT FPROJECT z207.5 - - - 2500.0 - 175.0 -
WITH FPROJECT 210,0 - - - 2315.0 - 173.0 -
2001 WITHOUT PROJECT 209.1 - - - 25006, 0 - 175.0 -
WITH PROJECT Z215.1 - - - 2535, 2 - 175.0 —
CROP PRODLUCTION (TON >
1921 14,729 - - - 287 - 12 - cT= 17-11%2
1997 17,252 - - - 292 = 12 - 421 17,4674
1993  WITHDUT PROJECT 17,356 - - - 320 - iz - 456 17.51%
WITH  PROJECT 17,565 - - - 251 - 12 - 43y 18,054
2001 WITHOUT PROJECT 17,495 - - - 260 - 12 - S02 19,004
WITH PROJECT 17,991 - - - 29 - 12 - S49 1%, 540
NOTE : SYMBOL "—* MEANS ZERO OR NESLIGIBLE SMALL T
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» 3.3 FARMGATE PRICE AND PRODUCTION COST

e s oy e . e g et ey e e e . e e e A it SR AR TR T Y —————— et it . e e o . g -—

ITEM PADDY MAIZE BEANS GRUND CASSAVA SUGAR KENAF  COTTON
NUTS CANE
FARMGATE PRICE (BAHT/TON)
WITHOUT PROJECT (1981 — 2001) . &30 - - - 515 - 3, 430 -
WITH PROJECT (1927 — 2001) 3,721 - - - 5283 - 3,516 -
CROP PRODUCTION COST (BRAHT/RAIL)
WITHOUT PROJECT (1931 — 2001) 530 - - - 75% - S11 -

WITH FROJIECT (1927 - 2001) 340 - - - 779 - 511 -

TABLE 15.Z%.4 NET PRODUCTION VALUE

(1000 BAHT)
WITHOUT PROJECT WITH  PROJECT
YEAR =~ ——————m—— - -
PADDY  LPLAND TOTAL PADDY  LPLAND TOTAL
1987 18,289 111 12,400 19,020 112 19,132
1993 13,666 119 12,785 20,184 129 20,3213
2001 19,172 131 19,303 21,770 146 21,916

——— — e 4okl bk oy P e e ki e g e i [P —— e y p—
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Figure 15. 5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE

Rew l

0,100
RIGHT OF way

V. k] *]+] . b7

RGA{ BED
\ lPRD iLE G

%
A e — —— - -
— L :o l }_ EXISTING GROUNG LINE
L]

1 Faonua

DiTcH

Rew

——— BAVEMENT POSSIBLE SCURCE
POSSIBLE SOURCE SUBGRADE
FOR SUBGRADE
FILL SECTION
£
RIW R/wW
—_ 30 po |
RIGKT]OF waY
9 po
ROAD BED

) D0 MIN
DITCH I‘

— PAVEMENT

CUT SECTION
Lt

3 b9
RO2D BED
173 3 [SO 173
CARRIAGEWAY

o 6|30
PRIME COaT

2% 2%,

50iL AGGREGATE SUBBASEIT:130)CBR2>20% —
SELECTED MATERIAL L T=200 1CBRZE%
SUBGRADE

— SOQIL AGGREGATE SHOULDER

DOUBLE BITUMINOUS SURFACE TREAT MENT (T =25}
CRUSHED STONE BASE [ T=130) CpR 2> 80 4
DOUBLE BITUMNOUS SURFACE TREATMENT {DBST)ROAD (Class F4)}

1
sheg ;

4%

——SOIL AGGREGATE SURFACE ( T=150 ) CBR . 220%
SELECTED MATERIALI T= 2001 CHBR =6

SUBGRADE

SOIL AGGREGATE SURFACED ROAD { Class F5 ) 15 -



HU{JR. 22 )
= 40.| Km

L

A.RENU NAKHON ( J.R.2031) — B.KU RU K
ROUTE NO. R. 2{05+ARD+R.2276

C. NAKHON PHANOM

Figure 15.5.2 PROPOSED ROUTE NO. IM —1I5

7

Length - 40.1 Km.

0

2
13

15

:E@.

¥,
. S

et

15




e
o
>
Elo
2l
n
2ia
X
o
o
=
2
om|w
~
| oy
ol
—_l
0+
Ol
Nigr
<t
S
o
WZ
Ll
wm ]
O
=2
Sjw
i
R..U
O
|
=
O
Z
P
T
a
2
[e)
T
¥
<
v
o

[.OCATION MAP

oy 0

NOHMYN
\, \

.h‘.-.

7 )
- &
'
N

Yl

D.T. or Laterite { 6.5-7.5 m.)

o g

=
<]
o |lo|lolclojolejolo|lelolol|le]|leolo|@ e
o lojolojolojoleclm]o|d]ojojojol= _
=z —| ~ olo|lowl=|-|alolw] - =)
fmzwwem|||?_?_ — | -] - M_H
@ sl sl m | 2] ] o] x| x| | x| %] x| ¢| = Eﬂ
alololololo|lolo]leolojo|olo|oio = 2
> |oj0|d|lo)o|oloio)djojojololm]o b o
Elwln|alr|l ||l sF|a]| ||| 3 ° w
L efepepryeprpeprteprp g < O a
— _H_CCCCCCCCCGCWWWW IW @
B
2 @ o olololololololololo W >
- o o
- g S|o|olejoimlole|alalals)o 33 &5
= slojo|Ble|d|g|—lo|djolofs € g ®
zE L m xxxxxxxﬂxxxxx DDWRY
2o = o olelel|leleololojelo|e|olole S8 o
b = O o o|o|d]ojojojo]lo|alofo]o]o & 0 AN
MM Z T & [ N P I e O S B I o L 29 azzaz
w
Zo [ 2 c S = a ]
. 2 ® |8 Llvpefepefeprfrprprprg! 2 EEER
o x o 5 =z
< a olo|lolo(vlo|jolo|lelo|lolo]lo
.mm4.48420559277.052 o |
A LIRS AR A A B B P AR A pd _ |
— =l=i"t|MNlN NN |y N| N ||| 0] w _
S l-lnlmiv]lw]o|ro]aje)=|a|r|jL)|w ~ B _

e &

74

MEDICAL CENTER

..0@00.
()
®

SECONDARY SCHOOL

:zmr.

,”' 1'/.~¢
Wing 4.6 Km. |
e F

3

.5 Km.i _/ 4 Ro

YNSDIg WDYM '@

»

i

A

-
! wr,

Py

ST

slting —~ 280 Km. \

E:"\'-.\\/ / ‘ st‘;\ '-1.\3._‘?_[\

15 - 15




Table 13.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-~15 (40.1 km)

Unit Financial

Items of Unit Rate {DBST) {Soll Aggregate Surface)
. Q'ty B 'ty c:I'-‘inanci%al Econom%f o' ty Financ%?l Economis
ost (107B) Cost (10-°B) Cost (10-°B) Cost (107H)
DIRECT CONSTRUCTION COST
Clearing ard Grubbing ha 15,000 o1 1,365 1,242 o1 1,365 1,242
Excavation - Soil m3 20 0 a 0 0 0 0
Excavation - Hard Rock m3 160 0 0 0 0 0 Q
Embankment n’ 45 126,900 5,710 5,196 126,900 5,710 5,196
Selected Material m’ 80 72,100 5,768 5,133 72,100 5,768 5,133
Soil Aggregate Surface or Subbase m 105 50,500 5,302 . 4,719 50,300 5,302 4,719
Crushed Stone Base m 370 33,200 12,284 11,301 2,000 740 630
Soil Aggregate Shoulder m3 105 14,300 1,501 1,336 800 7.4 74
Prime Coat and DBST n 55 187,000 10,285 ©,257 11,000 605 545
Pipe Culvert m 2,100 1,570 3,297 3,033 1,570 3,297 3,033
Box Culvert m 16,000 0 0 0 a Q 0
Long Span Bridge m 80,000 0 0 0 0 0 0
Short Span Bridge m 40,000 214 8,560 7,618 214 8,560 7,618
T swb Total (a) Tttt TTTsi073 as.s3s 31,432 28,248
Miscellaneous Works {a) x 7% 3,785 3,419 2,200 ___l.e77
T etar wy T 57,858 52,257 33,632 30,221
PHYSICAL CONTENGENCY (b) x 15% 8,679 7,839 5,045 4,533
ENGINEERING AND
ADMINISTRATION (b} x 10% s,gee 5,26 . 3.3w3  3.022
T e Total - - o 14,465 13,063 8,408 7,555
LAND ACQUISITION
Highly Developed Land ha 50,000 60 3,000 3,000 60 3,000 3,000
Less Developed Land __f_lc:i____ﬁ__{ELQQQ__________8____,__,____139____,_________139_______,_..___&.]._______.];2..9...___..___...._].:%9._--
“"1;;;j&;;;{“""""‘“""""'" 75,443 68,442 3,120 3,120
75,443 68,442 45,160 40,896

GRAND TOTAL

g 15 - 17



Table 15.6.,1 COST AND BENEFITS

(F4 STANDARD)

(1000 BAHT)
COsT BENEFITS DISCOUNTERC12%)
YEAR CONST AGRI. voC RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1784 13,683 0 0 0 O 19,231 Q
1985 34,221 Q 0 0 O 42,927 o
1786 20,533 0 0 0 0 22,997 o
1987 0 732 2,815 —-1&3 4,383 Q 2,914
133 0 344 4,080 -124 4,730 0 3217
1932 O 297 4,346 -143 S.198 0 700
1990 Q 1,129 4,611 =135 S, 605 0 3,562
iowl 0 1,261 4,874 —124 6,012 0 Z:411
1992 0 1.294 S5.142 -117 Ly 412 0 3,252
1993 0 1,524 S, 407 —-107 L. 326 0 3,033
1?94 19,408 1,662 B, 737 =93 72353 S.77% 2,971
19935 0 1,798 b:1664 -7 7,885 0 2,343
1994 0 1,934 OPRT: 1.3 -5 8,414 0 2,709
1997 0 2, 06% 6,925 -352 2,943 Q 2,371
1998 0 27 20% 7,304 -38 P, 472 O Z2:431
1999 0 2,341 7,684 -24 10,001 O 2,292
2000 0 2,477 2,063 -10 10,530 0 2,155
2001 =33, 1468 2,613 &,443 4 11,060 —6,040 2,021
TOTAL 54,682 25,002 8%.194 ~1,304 112,893 87,874 44,733
DISCOUNTED ECONOMIC COSTS @ 37.874
DISCOUNTED ECONOMIC BENEFITS : 44,738
AGRICULTURAL DEVELOPMENT BENEFIT 73 506
VOC SAVING 35,727
RMC SAVING ~755
NET PRESENT VALLUE : =43, 136
BENEFIT COST RATIO = 0.51
INTERNAL RATE 0OF RETURN : S.1 W

15 - 18

Table 15.6.2 COST AND BENEFITS

(F5 STANDARD)

(1000 BaNr)

nDIsco

~———

-

CosST BENEFITS LINTED( 12y,
YEAR CONZT. AGRI. voC RMC i
COST BENEFIT SAVING SAVING TOTAL CO3T BENEFn
1934 O (8] 0 0 0 O 0
1985 16,352 ¢] 0 0] 0 20,519 0
1986 24,338 0 O 0 0 27,483 0
1287 (8] 732 2,367 -1z 3,081 b 2,7
1988 0 864 2,564 -13 3,416 0 2,73
1232 0 927 2,762 - 3,731 O 2.0
1990 0 1,129 2,959 -2 4,035 O 2,59
i9%1 ) 1,281 3,157 2 4,420 O 2,50
1992 0 1,394 2,305 7 4,733 0 2,409
1993 o 1,526 3,352 11 5, 090 G 2,30
1994 P62 1,642 3,831 13 5.512 433 2,72%
1995 0 1,798 4,110 25 5.%934 0 214
1996 0 1,924 4,290 =2 &4 356 D 208
1997 0 2,049 4, 6469 40 5,778 0 1,94
1923 0 2,205 4,948 47 7. 200 0 1,848
19299 0 2,241 9,227 54 71622 o 1,747
2000 0 2:477 5,507 61 2,044 G 11444
TOTAL 21,3267 25,003 59,134 TLT 84,510 44,695 33,108
DISCOUNTEDR ECONCMIC COSTS & 44,6935
DISCOUNTED ECONOMIC BENEFITS 33,1082
AGRICULTLRAL LEVELOPMENT BENEFIT . 504
VaC SAVING 23,539
RMC SAVING sH4
NET PRESENT VALUE : —-11.,587
BENEFIT COST RATIO : 0.74
INTERNAL RATE OF RETURN : 2.9 4



population (1,000)
1982
1993

Average travelling speed, without (kph)

Isplation

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 Pacilities
Average distance to facilities (km)1l/
Per capita time savings (10-4)

Score

L1

.

-

"

T

..

32.8
37.9

45

9.4
0.020
61

15
0.032
64

o o O

20.0
0.044
102

4.8
¢.010
40

Table 15.7.1

SOCIAL INDICATORS

(Proposed Route IM-~15)

Education

Access to Secondary School

Number of Student in 1993 (1,000)2/

Average distance to school (km)

Per capita

Score

time savings (10-4)

Teacher Intensity

Number of

teachers3/

University graduate

Total

Number of Student

Indicators
El 4/
E2 5/
E §/

Degree of

Score

Disparity
G.P.V. in 199

Improvement?/

3 (Mn B)S/

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)/

Score

Total Score

"

-

" '

12

e

»

"

L2]

a3

aw

*»

Note:

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

4.5 and without project case.

6.7 2/ Number of secondary school student estimated

0.124 based on the projected population of the
areas of influence applying ratios of

64 secondary school students to the total
population in the sample area.

3/ MNumbers of the sample areas

2 4/ (Number of University Graduate
16 Teachers)/(Total Number of Student) x 1,000
290 5/ (Total of Teachers)/(Total Number of
Student) x 1,000
6.9
6/ Sum of 4/ and 5/
(51.0)
57.9 1/ Ratio of E value of each route to an average
value of the same indicator E in case of the
1.18 sample areas, 33 in number, along paved road
75 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
65.7 Number of student 25,196
63.3 8/ Estimated gross value of crop production in
the areas of influence
1,734 9/ "A" indicates an average per capita value of
1,670 crop production in the Northeastern Region,
which is estimated assuming that:
— GRP per capita of the Northeast is
0.07 estimated at 11,897 Baht in 1993,
- Agricultural sector shares 40% of GRP, and
125 ~ Crop production shares 80% of agricultural
production.
531
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PROPOSED ROUTE NO. IM- 16

Changwat : Nakhon Phanom
JR. 212 - K.A. Whan Yai
Length 9.1 KM.



LOCATION OF PROPOSED ROUTE

SUMMARY / b
[ oos (YT
PROPOSED ROUTE IM-16 ;o o
! UDON - PHA|
A (r 3] " 22 : . o
) I‘ :
H HN
item Descraiption N B - ey
!
Changwat Nakhon Phanom { b ": ] |
H } |
Origin 5 !
rigi J.R.212 12 KAENE ™ A \
Destination K.A. Whan vai ePuET 209‘ .
Length
Total 9.1 km
N
Improvement Section 9,1 km CHAITA
DOH Road 0 km §
ARD Road 0  km =g g
Others 9.1 km
New Alignment Sectien 0 km
LOP “\\ Yy ——r
Surface Type and Condition S0il Aggregate, Poor @ ™
Terrain Rolling s
Influence Area m:‘rmm
Area 70  km?
. PRACHM ;
Population (1982) 9,500 / National Highway
i ned BANGKOK ————  Provincial Road
Principal Crops Paddy vy . cm-=--—  Proposed Roufe
Traffic (ADT)
Existing 67 @
1993 272 N o
SAKON v
2001 347 v NAKHON o
o5 2s
Proposed Standard F4 (DBST) 2! e
NAKHON
Construction Cost <23 7o
Financial 15,224 . 103 ¥ - g
. 3 h s
Economic 13,835 . 10° B 25, 2104 g
IRR 3.0 %
B/C 0.40 F _ hous wone N iM-18
ﬁ X} WHAN YAl
Social Impact High n O/ v,
L) ™
R ti ; : v,
ecommendation For further consideration KMUCHNARAI
2050
o
»
(] ‘?b,
O MEYAWADE
215g 2277




L] HEEHOBRE

A#etid. Nakhon Phanom ROWMMICMHET 2, v— i, Rl 208 RETET 2
pEEE L, MIED, Bhan VailiCHb 3, €ORERR, 9 1mTs5. (Figure
16.5. 2 ER)

AHEORHIE, REALOBRBTE S, EFPERIKE, W{2»rOoRIELEL, Zo8
Al 9.500ATH B, MHiICi, BRtrys —21 rHINMERL O, BT HS
ELTHEEN L »HiH 2,

mid, Mekong®@ A @ Whan Yay HEPEE, HMUNREYN 21258 ¢ /L MELSR

THho

1.2 RHoRA
HEBSCAA LR ORE IITable 16. L 1 IKEBEML, TDHMIEATable 16.1. 2

ARy -REORBIKARLI,

2. X
2.1 FHFE
HEHRBRCHLABUBRORREIREEASEELBL0T, XBETH
R THEEAFR] #@EATEIELE LT

2.2 HugmEZEi
EHY v NEENOEREERDRR, AHRATHEBLAELT=aTHAI YT 4 Y

TOF - EBELTROLSICHEEL,

Proposed Road Link

N
o
o
g -
Eﬂlna@ﬂmnm
L J ,
~.I‘ ) K.A.When Yai
Legend (™) Road Node
[ ] Road Link Code
EEBE Proposed Road Link
=mwn (Jther Road
Traffic Volume in Base Year
Source Link Vehicle Type
(base year) No.
B/C B/P L/B M/B H/B PB/T 4/T 6/T 10/T BADT
Manual Counts 1 2 19 47 1 - 2 5 19 - 95
(1982)

2.3 WG
HERBRLOREEBRE (LY » 7 /0) FIUHRYRATE (F¥/8) &,
RI RO REEDTMBICHMA Y a— KL THBOWRZEFHREEARDLC
REWEORBRREIFAIEICX>THEELL, HEBRREUTOEELTEHS,

16 -1,
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o et e A b e ey e ———

FROPOSED TRIPS
RQAD FER
LINK nay

1 428

2.4 XBHEORRMUE

FREIGHT MOVEMENT (1¥82)

e e e o o St e et e e okl

PROPOZED TONAGE FER DAY
ROAD - - ——ee e
LINK NON-AGRI. AGRI. TOTAL

1 11 g 19

1981 —1987, 19871893, 1993 -200108MMMIC B 2 MEBEF LCHPOX MG E

OFRMELER, A4 YLE-FDLIIC]) TENLETFURICHE TR, T

MORBI LT ONALTRGURILUTO®D TH 3,

GROWTH RATE OF PASSENGER MOVEMENT

——

ITEM

GROWTH RATE (%4 P.A.)

191 1987 1993

1987 1993 2001

PER CAPITA INCOME
TRANS., PRICE INCREASE
POPULATION

4.
4,
1.

PAZSENGER MOVEMENT

> 1A

wn

GROWTH RATE OF

FREIGHT MOVEMENT

GROWTH RATE (% P.A.)

ITEM 1731 1987 1923

— . e st B e P T By

NON-AGRI. 7.2 7.3 7.4
AGRICIL_TURE 0.4 0.5 0.5
FREIGHT 4.4 4.5 4.5

b e e R e e g D it e e B St et

16 - 2

2.5 B IUMARMME

A4y LE—FDT3.303) THEANALHFRERICHERBITHERTROB%%

M aERERDL,

RATE (F INDUCED AND DEVELOPED TRAFFIC

———— e — — -
— i i ke Bt . e e i St ey P U S

P ——————— R P ARt D Bt

YEAR
ITEM —
1937 1993 2001
INDUCED 15.0 15.0 15.0

DEVELOPED 0.0 0.4 0.5

2.6 kTG
1) HUHE %Rk
HERBRLONRE - HYKHT2HXRAFTESL, BTOMEMHRIC LT
Tl A2 BY IS 259 L f.

TRAFFIC COMPOSITIAON

(UNIT = %)

LINK PASSENGER FREIGHT
YEAR ———————
NQ. P/C P/P L/B M/B H/B F/T 4/7 6/T /T
1 1982 0.0 59.& 3.9 . . 26.7 33.3 40.0 0.0

C

1 24.1 23.8 38.7 3.4
.5 21,1 23.3 27.1 185
? 17.0 16.0 35.0 3z.0

2) ¥®ADT

SHEBRESY Y MEEHNERZBRBLTRRTEE0CHY, 0l
WY o RZBs 4 TROHEMITTable 16,2 110R9,



TYPE OF VEHICLE

v — —_—— ——— -- ADT  M/C

P/C L/B M/B H/B P/P&T  4/T  6/T  10/7 TOTAL
1937 3 23 4 1 44 4 5 1 86 145 zaz
1993 3 23 10 4 ) c] S 2 105 167 272
2001 19 17 23 10 60 2 S 4 142 205 347
3 DBEMER
3L H&A

RTEHORMBOMED, KBTHYD, MibiIL L, =+ vy, T BRBREUR,

EriRBEI QT a0, RIMRETMAE, Wik, £XBELCH 3,

ENO LT MR L HIEEORR 2Table 16.3. 1 &Figure 16. 3. 1 wiRL, #F,

Sakhon Phanom R IBIRO REZMEMIEIL, Figure 16.3. 20,30 TH 3,

32 BARTH

ETHAOFROREBMRRAE, With Project&Without Project OMHF KDV TF
Allco PTRILAEMER, HELONBRFEETETable 16.32.055DTh 3,
RENTENORRE B BREEEREIR, SROANRCNLRVEOKRESEZ L
Tlable 16.3.3. 0L 5 KEH - 720

PROTLCEEMT SN PHSNLEER L REBKICED, EREHAHIL,
NPOSRREENBUFARNONMBRE LIS, MEEHE (L.P.V ) £Table
.34 0k5icHmLL,

~ONP.V @Hith Project® B & &, Without Project DIFADEN, ZOWHBOMRE

Eiva s,

16 - 3

it
i

Tt o i i

136, BIRTRANLBAREERF -2 b EI5MATIRHEBY v s

Et

4. 7

a

2

A2
DEFTW (LT "VOC" £1v3) 2With Project &Without Project O 4 — Riz20
TatHE L7,

EV v IESGAVOCOI A MR LA HBRARBUTERT LB TH B,

VOCIHHnNiL, With Project®2 9 »2®V OC &Hithout Project OBOVOCEDE

T, YHBICBUAVOCOMBRERICRETEED TEHE L,

Road Condition

Link Without Project With Project
Nos. of
/1 Nos. of Wos. of 2y ggggga
Length Reoad Wooden Narrow Length Road Class Bridge

No. Terrain (Km) Class Bridge C.Bridge {Km) Case 1 Case 2
1 Rolling 9.1 3 0 o 9.1 1(F4) 2A(F5) 0

/1 Road 1 : Paved Road
Road 2A : Laterite Road with good surface condition and alignment
Read 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®IZ, With Project®@2 ) ¥ 2 DV OC &Without Project OBEDVOC L DE

T, HERLFFLAVOCOMBHRRIIRTLEDTH 5.



Vehicle Operating Cost Saving In case of F5 Standard

{unit: 1,000 Baht) Soil Aggregate Surface CBRO20% : 15.0cm
Road Class 1987 1993 2001 .
Selected Material CBR> 6% :  20.0cm
1 {F4) 472 5669 1,030
2a (F5) 296 437 682

Pipe Culvert

Standard Size : g 100cm

Standard Interval
5. xvvaryuy Paddy Area : 200 m
Others H 500 m

5.1 FihEEs
Box Culvert
Fiideti, RICRTEFRELERIZT» 2o
Standard Size : 2.4m x 2.4m

Design Standard F4 {if not feasible, F5)

"

Location : as required

Geometric Design

AASHTO (Rural Highways)

. . ) ] Bridge
Typical Cross Section : as shown in Figure 16.5.1

) Standard T i .
Minimum Height of Embankment ype (width 7.0m)

: Short S Bri . -
Ordinary Section : 1l.0m pan Bridge : RC - Slab
. . Long Span i . - i
Approach of Bridge in Flat Area : 2.0m g Span Bridge : PC - Girder
Location . . . . .
Flood Section : 0.7m {above flood level) : as shown in Bridge List in Fiqure
16.5.2

Pavement Structure
= FOEEL, Figure 16.5 2577,
In case of F4 Standard

DBST : 2.5cm

Crushed Stone Base CBR>80% : 15.0cm
52 LILHHEDEXUMELE
Soil Aggregate Subbase CBR»20% : 15.0cm

FHBSCLATHRBRIAIIG, ETHFILICBEEMS L TTable 16. 5 1 AT,
Selected Material CBR)> 6% : 20.0cm
UHBENOREVEHBERASLITCERVARCDITRHT &, FRICRTLED

B,

16 - 4



6.

Total Financial and Economiec Construction Cost

Construction Cost (103B)

Road Class  Length Remark
(Km) Financial Cost Economic Cost
F4 (DBST) 9.1 15,224 13,835
F5 (Laterite) 9.1 7,555 6,862

E i

R EERA L BARCREHRB Table 16.6.1, BT 16.6. 21RTBO TH 5.

cor—FIRF 4B, FOIRBHICUNELWRANBEILIEBER 74— IS TLH

A

1.

e s b

AL YRy PERTF - RURESRRTable 16, TL1ICRET MO TH3d, O

- OREHIAL v PRAEDEN,

le - 5



Table 16.1.1 SUMMARY OF ROAD INVENTORY

Item Description
Origin J.R. 212
Destination K.A. Whan Yai
Length
Total 9.1 km
Improvement Section 9.1 km
.DOH Road 0 km
ARD Road 0 km
Others 9.1 km
New Alignment Section 0 Km
Terrain Rolling
Alignment (Hori./Vert.) Fair / Fair
Formation Width 7.5m - 9o,0m, 7.9 m (Weighted average)
Embankment Section
Length 9,1 km
Height 0.5m~- 31,0m
Cut Section
Length o km
Depth m - m
Surface Type and Condition
SBST or DBST 0 km
Soil Aggregate Poor 9.1 km
Earth 0 km
Pipe Culvert 3 each
Box Culvert 1 each 9.0 m
Bridge
Permanent Bridge 1 each 4,0 m
Narrow Concrete Bridge 0 each 0 m (4m)
Wooden Bridge 0 each Om

Overflow Section 0 place ¢




Table 16.1.2

ROAD INVENTORY

L 9.1 Km.
J.R., 212~ X.A. WHAN YAT
PROPOSED ROUTE No.  IM-16 NAKHON PHANOM
1] I 11 ] T T T 1 )]
STATION  (Km) = ™ - © ® >
. 1 ) i 1 L 1 ] [
t ¥ T 1 1 1 T T
VILLAGE b=
—
- Name g;ﬁ
- Household (H) P
- Population (P) M
I 1 1 1 1 1 1 1 L
1 ] ] 1 i | — i [ ]
TERRAIN Rolling
: — : f——t
Formation 7.50l 8
Width .50/ 8.0q 7.0 8.00  {8.00 7.50
1
CROSS Embankment ' LI ¥ T
. . 0.50 0.50 0.5 0. . 0.
SECTION Height 0.50 l ’ 0 8011.00 4(1
i
Cutting ’ : J !
Depth
. 1 i S | L ! | L —
T ] L] ¥ 13 1 ) 1 [}
Type/Length Laterite
PAVEMENT | 1 ! + 1 | 1 ' ]
P Ll [ T 1 I
Condition Poor
Overflow : { : : } ' + : :
FLOODING Length(¥m/Height{m)
1 ] L | 1 N R | L L]
1 T T T —T T T
Left Bush Paddy
LAND 4 i K i ] o 1 y 1
USE ) T T ] 1 3 0 1] 1
Right Bush Paddy
e —t
Total Number 3 Pi
CULVERT Lpes
i | 1 1 ] { 1 ! 1 |
T | [} T ¥ T 1 a 1 i
Station (Km) SH @
O m
L i B s S I S
BOX =]
CULVERT S o
& -« %
BRIDGE . e a
Dimension o 3
n
~ ®
% &
I E
I A ! | I ] U ©
BRE U [ T 13 ] _|'L + ‘} %
RIGHT OF WAY  (m) 15.0
i A3 1 1 . I . L 1
t L T ] ) T T T "
Horizontal Fair
BLIGNMENT ~— ; — } } ! 1 }
Vertical Fair
ROUTE NO., AGENCIES Rural

16 - 8

Table 16.2.1 TRAFFIC VOLUME O

[p—— Ll

N ROUTE IM -16

e e et i e it S

popp——— Ll

PE— ] sttt

DIVERTED TRAFFIC

YEAR 1987 1993 s
LNk 1 AVR. 1 AVR. _i_ﬁfﬁl
N+D 2 : 7 17 17
prc 1 o 0 11 2z
DV 0 0 Q 0 0 0
TOTAL a3 g 8 19 - 19
- N+D 20 20 20 20 146 16
L/B I 3 3 3 3 2z
Dy o 0 o 0 ¢ ¢
TOTAL 23 23 23 23 19 19
—————— ;-‘PD 4 4 9 9 29 22
M/B 1 1 1 1 1 3 <
v o 0 o 0 o0
TOTAL 4 4 16 10 23 23
N+D 1 i 4 4 ? ?
H/B I o 0 11 1
oV 0 0 0 0 o 0
TOTAL 1 1 4 4 10 10
N+D 38 38 Az 43 52 52
p/PYT 1 b b 12 & 8 g
v 4] 0 0 0 0 0
TOTAL 44 44 50 50 60 60
N+D 4 4 2 3 2 v
as7 1 1 i ) 0 0 0
v 0 ) 0 0 0 0
TOTAL 4 4 3 3 2 2
N+ 5 5 3 4 4 4
6/T I 1 i 1 1 1 1
v 0 0 ) 0 0 0
TOTAL 5 5 5 5 5 5
N+D 1 1 2 2 4 4
10/T 1 0 o O 0 1 1
v 0 0 0 0 0 o
TOTAL 1 1 2 2 4 3
N+ 75 7S 91 91 123 123
ADT I 11 11 14 14 18 18
oV 0 0 0 0 1 1
TOTAL g6 86 105 105 142 142
N+D 122 132 151 151 156 186
M/ I 14 14 15 15 18 18
v 0 0 0 0 1 1
TOTAL 145 145 167 167 205 205
N+D 207 207 242 242 207 309
TOTAL I 25 25 29 2% 37 &7
v ) 0 1 1 1 1
TOTAL 232 232 272 27z 347 347
NOTE
N : NORMAL TRAFFIC D :
DV : DEVELOPED TRAFFIC 1:

INDUCED TRAFFIC
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Figure 16.3.2 CROPPING CALENDAR
0500 CHANCWAT

NAKHON PhANOM

\\'?__.(- \‘ ) ; V\r\ufk‘ )
o E \ /( L
==—p SRR
= Ny 1 7
S \1‘ (.- 55 zCJ\.\‘
v \ 1 \
T :
= I ¢\
" N
- g N
X 0 == K.A.WHAN YA 1 o 3’ [}
S M= = T
= g;‘ N'::F 4":% — //i d’l> -
r,“ ! — r ! j\r
k( = = A T
g el " = = = .
f 'ff\‘ M v '/ F - _-3‘?’ ‘7’_; B [T '!Zl ;_L\.“\.
Y N N g 4] YR e — . ) =
k_@j - ¥ O s o S N [T} /’;’ i =
N\ E E N T 1L
e Y | I “S TR B = i { >/ / Z 2~
,;;fi{?@L«; : \%4; NG Ty LAV UEESE o e R RN
515 Yl / - I VY e
w“._.uﬂ\&*" N rj ‘ \\k; Jq\ FL”( g;lu-’ 3 SCALE
s e ) =S ey Q5 1 2 3 Km
. -'-\ A
”h LEGEND
i 'IE CULTIVATED LAND FOR PADDY
) fj CULTIVATED LAND FOR UPLAND CROP
3 CULTIVABLE LAND FOR PADDY
B
[ 1]

CULTIVABLE LAND FOR UPLAND CROP
UNCULTIVABLE LAND

PROPOSED ROUTE

INFLUENCE AREA OF PROPOSED ROUTE

NAME OF CROP JAN |FEB [MAR|APR | MAY [JUN [JUL lAUGISEPR. [OCT INOV IDEC
RICE , CROP ® . & N
RICE, 2™ croP b—=0 — F
SUGAR CANE =} &
bo—
TOBACCO (VIRGINIA B LOCAL) e
X
KENAF ¢ & %
JUTE ® & XX
CASSAVA s, &
MAIZE G—6 X
GROUND NUT {LESS-RAINY SEASON - ¥
MORE-DRY SEASON 4 g »
COTTON G- & % x
Mote FIRST CROP SECOND CROP
= =t X X D= i —X
SDwing growing season harvesting
segson s5eason

16 - 9




TABLE 1&,3.1 CULTIVATED & CULTIVABLE LAND

RAT (KM~2) ]

TOTAL

19.2375 ( 31.0)

104625 ( 17.00)
S.750 ( 14.0)

e e e i P s e . e e

(197
UNIT @ 1000
AMPHOE AMPHOE CULTIVATED LAND UNUZED CULTIVABEE LAT?
CODE NAME PADDY LFLAND TOTAL PADDY UFLAND
24,375 ( 32.0) - 24,279 ( 37.0) %0125 ( S5,0) 14,250 ( 26.0)
0512 MUKDAHAN 2,125 ( 12.0) - B.125 ( 132.0) 1.275 ¢ 2.0) ( 14,0)
0513 WAN YAl 14,250 ( 26.0) - 16.250 ( 26.0) 1.250 ( 2.0 7.500 ( 1Z2.0)
TABLE 14.3.2 CROP PRODUCTION
ITEM FADDY MAIZE BEANS GRUND  CASSAVA SUGAR KENAF  COTTON  UPLAND
NUTS CANE TOTAL
PLANTED AREA (1000 RAI)
1951 22,26 - - - 0. 45 0.14 0.33 - 1.00
1987 2536 - - - 0, 4% 0.15 0.24 1.05
1993 WITHOUT PROJECT 23, 3264 - - - 0.53 0. 14 0.34 .11
WITH PROJECT 2336 - - - 0,62 0.17 0.35 - 1.21
7001 WITHOUT PROJECT 23,56 - - - 0. 460 0.17 0.35 1.20
WITH PROJECT 23.36 - - - 0.6% 0.1% 0. 35 1.31
CROP YIELD (KG/RAT)
1981 225, 6 -~ - - ZE00.0  LB7R.7 175.0
1927 227.0 - - - 2500.0  4869.9 175.0
1992 WITHOUT PROJECT 225.4 - - - Z500.0 4?1101 175.0
WITH PROJECT 232.5 - - - 2515.0 4952, 7 175.0
2001 WITHOUT PROJECT 230.72 - - - 2E00.0 LPLL.A 175.0
WITH PROJECT 240.0 - - - P535.2  7064.7 175.0 -
CROP PRODUCT ION ( TON)
1921 =, 270 - - - 1,113 270 s5a - . 154
1993 WITHOUT PROJECT 5,334 - - - 1,330 1,106 L0 2,507
WITH PROJECT 5,431 - - - 1,545 1,180 51 =, 803
2001  WITHOUT PROJECT 5,377 - - - 1,493 1,207 &1 2,750
WITH PROJECT 5,607 - - - 1,738 1,297 62 3,132

—_——— ——— e e ———— ——

TOTAL

24,36
24.41
24.47
24.57
24.55
24.67

7.424
72626
7,843
5,234
8,194
8,729

NOTE @ SYMBOL "-" MEANS ZERDO OR NEGLIGIBLE SMALL

16 - 10



TABLE

S T T e o et . P e e S A L P S PR, e e P e

FARMGATE FRICE (BAHT/TAON)
WITHOUT PROJECT (1921 —~ 2001)
WITH PROJECT (1927 - 2001)

CROF FRODUCTION COST (BAHT/RAIL)
WITHCUT PROJECT (1921 - 2001)
WITH PROJECT (1937 — 2001)

16.2.3 FARMGATE PRICE AND PRODUCTION COST
FADDY MAIZE BEANS GRUND CASSAVA SUGAR
NLITS CANE
2430 - - - 51% 702
3.721 - - - S92 702
G460 - - - 759 25304
=20 - -~ - 779 2,544

COTTON

TABLE 14.32.4

YEAR e ——————
PADDY LIPLAND

1927 fa 166 &70Q

1993 by 232 721

2001 &, 427 7oL

NET PRODUCTION VALLE

(1000 BAHT)

WITH PROJECT
TOTAL PAODY LIFLANL TOTAL
£y B3L Ly 1321 L73 &Ly B56
7,003 &y 66D S05 7465
72233 7,315 203 =218

le - 11



Figure 16.5.1 TYPICAL CROSS SECTION AND TYPICAL PAVEMENT STRUCTURE

I}
[ £

E
Rrw l Rrw
10,100
RIGHT FF way
v 9 bo . VARIES
RO BED
PROAILE 6!
T i
i —
4% .
N o == —— -
= -.l ___{l :‘2 [_ li FXISTING GROUND LINE

‘—=— PAVEMENT POSSIBLE SOURCE

POSSIBLE SQURCE SULGRADE
FOR SUBGRADE

FILL SECTION

RIW £ R/W
. 30 po |
RIGHT| OF WAY
3P0
ROAL BED

L I ————
N . : EXISTING GROUND LINE
PRy v —. 9,
10D MiN I .00
DITCH I_ MIR
— PAVEMENT
CUT SECTION
L
2 po
ROAD BED
.75 s {50 175
CARFIAGEWAY
_ & |so ,
‘ PRIME COAT
5% 2%. 2% 3%
———— e
P ——
s

S0IL AGGREGATE SUBBASE(T=15Q)CBR =20% —
SELECTED MATERAL | T2200 )CBRAZE%
SUBGRADE

— SOIL AGGREGATE SHOULDER

OOUBLE BITUMINOUS SURFACE TREAT MENT (T =25}
CRUSHED STONE BASE (T=150) CBA 2 B0 "4

DOUBLE BITUMINOUS SURFACE TREATMENT { DBST) ROAD (Ciass F4!)

.

L son aGGREGATE SumFacE ( T2150 ) CBR 2207,
L SELECTED MATERIAL{ T =200 ) CER > 6 %
SUBGRADE

SOIL. AGGREGATE SURFACED ROAD (Ciass F5 }

16 -

12
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Table 16.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-16 (9.1 km)

(Soil Aggregate Suriace)

Unit Financial (Bas)
Itams of Unit Ratas - . - - .
Q'ey B 0"ty F‘ifancigl ECOHOmi3C oty Fir:ancigl Eccnomz.ac
Cost (10-E) Cost {10-8) Cost [(LD°B) Cost (10-°8)
DIRECT CONSTRUCTION CQST
Cleazing and Grukboing ha 15,000 20 300 273 20 300 273
Excavation - Soil m3 20 0 0 0 0 0 Y
Excavavion - Hard Rock m3 160 0 ) 0 0 g 0
Embankmant m3 45 10,700 481 438 10,700 481 438
Selectad Material — 80 19, 300 1,544 1,374 19,300 1,544 1,374
_Sc;il Aggregate Surfsce or Suhbsase m3 105 13,500 1,417 1,261 13,500 1,417 1,281
Crushed Stone Bzasa rn3 370 8,900 3,293 3,029 1,000 370 340
Soil Aggragate Shoulderx m3 105 3,800 g9 355 400 42 37
Prima Cozt and DBST m2 55 50,100 2,756 2,480 5,500. 303 273
Pige C':.ivar: m 2,100 320 672 618 320 672 618
Bex Cualivers m 16,000 3 43 43 3 48 43
Long Span Bridge m 80,000 0 0 o] 0 0 o}
Short Span Bridge _________m ___ 40,000 e o o 0 o __ 0
Subh Totzl (a) ) 10,911 9,873 5,178 4,659
___.Miscellaneous works (a) x 7% L - 764 691 .32 326
Tatzl (b) - 11,675 10,564 5,540 4,988 )
PRYSICAYL, CONTENGENCY (B) x 15% 1,751 1,585 831 748
ENGINZEZRTING END
e emo BUMINISTRATION (b) x 10% = e 1168 1,056_ — L S, 499
Sub Totazl 2,919 2,641 1,385 1,2_;7--—-
LAND ACQUISITION
Highly Developed Land ha 50,000 12 600 600 12 600 600
Less Developes£ Land ___ha 15,000 2 o 30 39_______ 2 30 30
Sub Total 630 630 s30 630
GAAND TOTAL 15,224 13,835 7,555 6,862

le - 14



Table 16.6.1 COST AND BENEFITS

(F4 STANDARD)
(1000 BAHT}

BENEFITS

CosT DISCOUNTED(12%)
YEAR CONST. AGRI. voc RMC N
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1984 o) 0 ¥) 0 0 0 O
1985 2,747 0 W) Q O 3,471 0
1926 11,065 0 0 0 0 12,394 0
1987 0 20 472 ~f1 421 O ®3S
1978& 0 21 505 -59 3C 0 423
1939 o] 1462 538 —-5if L44 O 453
1990 0 233 571 -54 750 O 5877
1971 0 204 &0 -51 257 0 456
1992 0 375 2cTN ~43 P63 0 43=
1993 Q 444 LlD ~446 1,070 0 424
1994 4,404 513 714 -42 1,136 1,992 47%
1995 0 581 759 -38 1,302 0 4469
1994 0 A3 204 ~34 1,418 0 457
1997 0 715 250 -30 1,534 s} 441
1995 Q 732 295 ~26 1,450 0 474
1999 Q 249 F40 ~23 1,767 0 405
2000 0 b RS ~19 1,283 0 325
2001 ~4,704 924 1,030 ~15 1,997 -1,225 365
TOTAL 11,535 7+620 10,972 —602 17.990 14,4634 £, 631
DISCOUNTED ECONCMIC COSTS = 16, &34
DISCOUNTED ECONOMIC BENEFITS : by &30
AGRICULTURAL DEVELOPMENT BENEFIT 2,512
VOC SAVING 4,438
RMC SAVING -517
NET PRESENT VALUE : -10,004
BENEFIT COST RATIO : 0.40
INTERNAL RATE OF RETURN = .0 %

16 - 15

Table 16.6.2 COST AND BENEFITS
(F5 STANDARD)
(1000 BAMT)
CosT BENEFITS DISCOUNTED(12%)
YEAR CONST. AGRI. voc RMC
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
1924 0 0 D 0 0 0 0
1955 1,272 Q o 0 o 1,721 o
19246 w2490 0 0 o o 5,149 0
1927 0 20 294 -21 295 0 263
1988 0 ¥1 319 -1% 392 0 212
1927 0 142 243 -17 422 Q J4a
1990 0 233 b6 -14 GBS o 372
1991 o 304 390 —-12 LE2 o =27
1992 0 275 413 -10 77¢ 0 324
1993 0 444 437 - o875 o 296
1994 424 513 443 -9 PTb 219 394
1995 0 == 31 492 ~2 1,077 o =88
1994 0 445 529 1 1,172 0 377
1997 0 715 =60 4 1,279 o a8
1993 0 7382 =20 = 1,220 Q 354
1999 0 34% 621 it 1,421 0 =z
2000 0 Y16 452 14 1.532 0 324
2001 -3, 474 T4 L52 17 1,483 —&39 307
TOTAL 2,850 74620 7.1464 ~-33 14,731 7,450 5,326
DISCOUNTEDR ECONOMIC COSTS @ 7:450
DISCOUNTED ECONOMIC BENEFITS * o, 326
AGRICULTURAL DEVELOFPMENT BENEFIT 2,312
vac SAVING 2,875
RMC SAVING —A1
MET FREZENT VALLUE : 2,124
BENEFIT COST RATIO ¢ 0.71
INTERNAL RATE OF RETLRN : 2.6 %



Table 16.7.1 SOCIAL INDICATORS
(Proposed Route IM-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 (10-4)

Score

L1

"

9.5
11.1

40

2.3
0.023
68

0.090
196

[= = B ]

4.5
0.045
105

4.5
0.045
180

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 &
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)d/

Score

Total Score

-

T

"

"

1.8
4.5

0.278
150

13
339

38,3
38.3
1.79
114

22.2
2l.1

2,000
1,901

0.08
143

956

16 - 16

Note:
1/ | )} shows the length or distance ip

without project case. Unless otherwise,
lengthes are same both in with project cage
and without project case.

Number of secondary school student estimateg
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
Ssample 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-17
Changwot : Kalasin

A. Kuchinarai (JR.2042,2 030)-B.Na Khu
Length 30.4 KM,




SUMMARY

PROPOSED ROUTE IMm-17

LOCATION OF PROPOSED ROUTE

Item Description
Changwat Kalasin
Origin A. Kuchinarai (J.R.2042, 2030)
Destination B. Na Khu
Length
Total 30.4 km
Improvement Section 30.4 km
DOH Road R.2291 30.4 km
ARD Road 0 km
Others 0 km
New Alignment Section 0  km

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

Recommendation

So0il Aggregate, Poor
Flat and Relling
175 km2
25,300

Paddy

124
469
611
¥4 (DBST)

66,060 . 10> B
59,650 . 10° E
8.7 3

0.75

For further consideration

National Highway
Provinciel Road
Proposed Rouie

2186

QMEYAWADE
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.1 aHEROEHE

Ay, Kalasin BAOFEMICEET 5, v— M3, BLH204288 & BAH201628 & 2
%ET AKuchinaraiBZ LA L L, JLIZED. Na Khudt, Khao Wong R Nong Phult 288
7, W20 ONakhy HTH#b B, ZORESR, 30.40THB, (Figure 17,5, 2
&)

BREOBER, RRFEHTHS, —BILEEIET. XEEHAKLE, L220HME
EL, 2ORADR, 25,300ATH5, Bliicit, EFt o 22 0, Sl » v
b, HTRBLLTHERRI v B d 2,

ERBRRERNICHROEALBIEICE T2 3 2DOoRGHE, EH20425 8, FiH2046
SRERHESHERSTREIUBHORREE&KE UTHEE R, XKhao Wong B%

MRSMENRBRLIL 5,

L2 BHHORE
HERHCRA LB M ORAITable 17. L P ICBEPL, £OFEMIITable 17.1. 2

DAy —BEOERITR L

2. Z@

21 TFHF&E
SHEHRHRICBLHBURROERERRREALRALBLIOT, XAURTH
SR THURER] 2ERATAEE LI
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[ ] Road Link Code

BBBE Proposed Road Link

=ms=n (Other Road



2.4 NMHETOFAMUE
1981 - 1987, 19871883, 19932001 OB MM H B HES LT WO LA

Traffic Volume in Base Year

D MURE, A4y LR— DL IDL) TEALFURRE > TROL, 3

Source Link Vehicle Type
(base year)  No. MOMES LCBONLTFRBICERIUTOADTH 5,
P/C P/P L/B M/B H/8 p/Tr 4/T 6&/T 10/T ADT
1
DOH (1981) 1—/ 26 21 17 20 5 4 10 25 8 136
2 n.a
Manual Counts 1 n.a. GROWTH RATE OF PASSENGER MOVEMENT
(1982) - 21 21 4 - 2 3 8 - 86 ===
timated 1 26 21 17 20 5 4 10 25 8 136 - - -~ N
Estimate GROWTH RATE (% P.A.)
2 - 21 222 4 - 2 30 8 - 86 - -

ITEM 1921 1237 17723

.1/ . . - - -
Note: = Route 2291 Sect 0100 Station Km 48+274
ore oure eeten * 1927 1993 2001

PER CAPITA INCOME 4.2

4.5 4.7

TRANS. PRICE INCREASE 4.5 4.5 4.5

93 BWEE POPULLATION . 1.6 -_1.3_ 1.1
S.7 S. 8

HERREOREZARE (+ ) »7/H) BLCRURLEE (+ ¥/ 8) @, PASSENGER MOVEMENT .6

RICRKRDLBHEEDRTIRIZRMA Y P2 KL THONIEHERAAEL LK
HEHRYBBBEZLTA I &I CTHELL, HERBRHEUTOELEDTH 3,

GROWTH RATE OF FREIGHT MOVEMENT

PASSENGER MOVEMENT (1982) FREIGHT MOVEMENT (1932)
] GROWTH RATE (% P.A.)
PROPOSED TRIFS PROPOSED TONAGE FER DAY ITEM 192 5
ROAD FER ROAD — i 1787 1973
LINK DAY LINK NON-AGRI. AGRI. TOTAL 1937 1993 2001
1 1010 1 61 72 133 NON-AGRI. 7.2 7.3 7.4
. . . 7.
2 467 2 19 22 a1 AGRICULTURE 0.4 0.1 o.?
FREIGHT 2.5 2.4 3.5

17 - 2



95 SRBICHERER 2) ¥HEADT
AA v R-FPOTL33DI) TENLHREBCERB LUMRETRO D2

HERREOY Yo METFHFREBRMEL TR EE0THED, 200
attic T ALHRELERD I,

Y o REmsy 4 7O ETable 17.2 1 ICHRT,

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE
RATE OF INDUCED AND DEVELCPED TRAFFIC -

¢ 7 TYPE OF VEHICLE
_____ _— e YEAR -— ADT  M/C TOTAL
P/C L/B M/B H/B P/P&T 4/T &/T 10/7T '
YEAR
ITEM ——— PO T Tt T - - T
1987 1993 2001 1987 25 249 24 7 40 13 23 10 167 2284 391
______________________ o 1993 28 30 33 12 &0 12 23 14 211 258 449
INDUCED i5.0 15. 0 5.0 2001“_ 30 40 50 22 102 10 _23 21 298 313 611
DEVELOPED 0.0 0.0 0.0
8 EMR
2.6 FkXimm i
3.1. MA

1) HOER B B%

ETHORBMONBAEH, KHTHD, MR, F¥ v+, r+o7REERIEENR
SERRLEORE - HMKBTINAZIREL, UToREBRE L TH

RSN TS, RKERAHER, FIMEREIL TS,
HAIZ MR & e L,

Blrot+i ARG EEE ok I2Table 17.3. 1 &Figure 17. 8. 1Tk L, &7z,
Kalasin Wb ORI LL, Figure 11.3. 20&50TH 53,

TRAFFIC COMPOSITION

___________________ 3.2 WRTH
(UNIT = %) KOEAONRODEMSERAE, Hith Project &Without Project ORAH KDV TF

e CAGSENGER FREIGHT MUt FMLAGHTRN, BRSDRARCEEDHTdle 1722050 T 5,
ND. YEAR P/C P/P—-_L/B ;;E“ H/B P/T  8/T &/T 18;; REMEVOGRERBEERRERREE, SROANRUVIARARORREEERL
1 se2 29.2 2a.6 19.1 22.5 .6 8.5 21.3 S8.2 17.0 TTable 17.8.3.0% 5 KEH -7,

s et 333 155 IRe S isle e A2.2 6.0 LROCECEMEMTE L TFHENLEEREREBBICLD, EREHEIITL, <

2001 13.2 7.6 17.0 21.0 9.2 17.0 16.0 5.0 32.9 hino BEEENE CRG RN NAMBREE S, WAREE (LP.V) %Table

- c o o

T %0 ah wlo3e 28 Sz &S s ol 1184045 KB,

égg? 1?2 gzg ?g'i ;Zg 13; i;.z ?g.g g;:g égbg ZODON.P.V ®Kith Project@ & &, Without Project OB &SOEDN, TOHEOMHRE

HETH 2,

17 - 3



4, EITROWHRK

AWEN, WIE MTECECRSLBERF — s K bEIEMATLHEHY v 7
OETFR (LT VOC " &tv3) ZUWith Project EWithout Project OW|Yy — RT3
TiL L.

BNVt EHaVO0COa A M HIEEGESLAMBRARBETIKRT LB TH S,

Road Condition

Link Without Project With Project
/1 Nos. of Nos. of /1 222ée§f
Length Road Wooden Narrow Length Road Class Narrow
No. Terrain (Km) Class Bridge C.Bridge {Km) Case 1 Case 2 -
Bridge
1 Flat & 23.0 3 4 1 23.0 v
Rellin
g 1(F4) [2A(F5)
2 PRolling 7.4 2B 4 2 7.4 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
Road 4 : Earth Road

VOCH®E, With Project@o eV » 70V OC &KWithout Project OEOVOC LD

T, BB AVOCOBNMBRICERTLEENTH S,

Vehicle Operating Cost Saving

{unit: 1,000 Baht)

Road Class 1887 1993 2001
1 (F4} 4,928 6,747 10,171
2a (F5) 3,400 4,782 7,335

5, w2ty vy

5.1 TFliEs
TR, RICRTHIUBBEERTT >

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&?O%

Soil Aggregate Subbase CBR>20%

Selected Material CBR> 6%

In case of F5 Standard
S0il Aggregate Surface CBR>20%

Selected Material CBR> 6%

Pipe Culvert
Standard Size
Standard Interval
Paddy Area

Others

17 - 4

s

Y

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

as shown in Figure 17.5.1

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



pox Culvert

standard Size : 2.4m x 2.4m

Location : as required

Bridge

standard Type (width 7.0m)

short Span Bridge : RC - Slab
Long Span Bridge : PC - Girder
Location : as shown in Bridge List in Figure
17.5.2

-+t OFEIR, Figure 17. 5. 2 "¥,

5.2 IHEGBIURER
TG LTI HARBARGE, STH L CHEAM L CTTable 17.5. 1 1259,

HHABAHORENREHBRAFLICEFRACD I TR TIE, TRICRTEED
LB,

Total Financial and Economic Construction Cost

i 3
Road Class Length Construction Cost (10-3B)

(Km) Remark
Financial Cost Economic Cost
F4 (DBST) 30.4 66,060 59,650
F> {Laterite} 30.4 40,628 36,519

b HEmIE
FRAUNEEVRALFRBCFEL K Table 1T.6 | R 1.6 2ICRTEVTH 5.

DN~ b RF AR TR I 4 — ST ATCHONRF S PR TCRT« — YV T TH B,

17

1.

iAo L AR

HEd 7 P ERYF -2 RURIERK R R Table

1. TIRRTAOTCH 5,



Table 17.1.1 SUMMARY OF ROAD INVENTORY

Item Description
origin A. Kuchinarai (J.R. 2042, 2030)
Destination B. Na Khu
Length
Total 30.4 km
Improvement Section 30.4 xm
DOl Road R. 2291 30.4 km
ARD Road 0 m
Others 0 Jm
New Alignment Section 0 km
Terrain Flat and Rolling
Alignment {Hori./Vert.) Fair / Fair
Formation Width 5.5 m - B8.5m, 7.0 m (Weighted average)
Embankment Section
Length 30.4 km
Height 0.1 nm - 1.0 m
Cut Section
Length 0 Xm
Depth m - ™
Surface Type and Condition
SBST or DBST Poor 7.6 km
Soil Aggregate Poor 22.8 km
Earth 0 km
Pipe Culvert 24 each
Box Culvert 0 each 0 m
Bridge
Permanent Bridge 1 each 80.0 m
Narrow Concrete Bridge 3 each 56.1 m (4m)
Wooden Bridge 8 each 135.5 m
Overflow Section 2 places 0.9 km

17 - 7



Table 17.1.2 ROAD INVENTORY
PROPOSED ROUTE NO. _ IM-17 ROUTE no. 2291 A. KUCHINARATL (J.R. 2042, 2030) % B, NA KHU L = iq_?_\mn
KALASIN
T T T T T T T T T T T t 1 I t T 1 1 H T T T T T 1 T i !—‘T-~]__
< 0 [39)
STATION  (Km) c o~ « © ® ] N = © @ S ~ o~ ~ ~ o
1 ki 1
—t ] ——t—t—t—t ettt i : —t ; i i l I
VILLAGE & = 2 o =4
o g o) < T
- N & T = g o £
ame H coo Yoo o8 oo & so
i3] gt BRSO 2 H oo = O T RO
- Household (H) E g,-un :3 - & § E e %ﬂ'ﬂ g)-—ccn
) It
- Population () P 0 o ) . ot .
t & (14} o m a¥ o
— —————— ey e ] =
RRAL Rolling Flat Rolling
Formation ’ 5 ‘ 1 ———————q : —t —t ! : | : :
width (m) 7,50 5.50 8.00 8.50 6.50 8.50 8.0(46.00 7.00
i i ] r
CROSS Embankment L T } ’ 1 } = = } ] : : { T
SECTION Height  (m) 0;40 o.lzo 9.10 o.lso 1.00 0.30 0.50 0.20 0.80 .00 0.20 0440 0.30 0.20
Cutting ' ’ v i : : : f ; i = } } . =
Depth (m)
——t—t T
Type/Length DT Laterite DT Laterite DT Laterite
PAVEMENT } ! 1 § ' §
condition V ' ' T ¥ ; : ; } : } } : } } : } ; } i } } : ; } i !
Poor
l 1 ! t 1 | | ¢ ! 1 I 1 L 1 1 1 | } 1 | | ! ! } |
Overflow ' ' ! ' ' l T T 1 i y 1 ! T ¥ 1 ; T t i 1 T T ! T }
FLOODING | o1 gth(km)/Height(m) g:g-g_..._ §=g
—ttt —t
Left Paddyl Bu1sh Paddy
LAND
- } ; ! } } ] —t f l } t t } E f i i } ——t f } -+ ;
Right Paddy] Bush Paddy
| ! | 1 ! 1 1 } i | ! 1 1 ) 1 I
PIPE T i ' - ; 1 1 ; i 1 : i ! } } ! ) - ] ; ] I ! 1
CULVERT Total Number 24 Pipes ' ' ' ' ! v ¢ 1 i
] 1 1
e —_—t — ] —t —— ; {
Station (km) T noo ‘I: - R None
G:n O' ™~ s (=] o™~ = < n ~ o
| . y ) ) { , ) . ~t [ ~ o™~ [} o™ N o~ o~ NN
1 T T T T 1 T t T } ! } + } i 5 i % 1[ i | | 1 1 { { |
BOX ‘ o ! ' ‘ !
o S e n o e o8 8 ? 8=
CULVERT 0 o > 2 ) ge < ) 9w
& o o~ o 1 . o Mt wy < o
o~ ~ w — un ™~ ~ 0 ] ™
RIDGE
P Dimension “ " ®wooR ] o ¥ X% X ® %
o o =) o o Q o C (o] o QO
o n wom it o °ee = S <9
'=-‘u; < 0 = < A < < < ho <
v 5 “oM " 5 Guou P
28 5 i g e 184
I ' i ; . v = v = = = Do E R -
J ! ! } ! [ ! [ ] ] ! l l I | 1
T T T T 1 T ) T T 1 T 1 t T i {_ ! ] 1 ] 1 1 1 ]
RIGHT OF WAY {m) ¥ l T I 1 1 i
L
i } ; } f } ¢ } i i E ; } ; } ——+ f - } i 1 1 | i P ]
3 . ! { i T T i
R Horizontal | Fair
| ! ! ] 1 l ! L { | | I { 13 ! 1
i 1 T { T T T T T T i l ] ) [
Vertical i ) [ ' ' ' ' ! v ' T i 1 f { —
. . \ Fair
i } } 1 — } : } { f } } } : f ! ] ! | ! i I | ; ; g
ROUTE NC., AGENCIES DOH 2291 v T T i t T i
$ 1 1 ! ! I 1 1 | I 1 !
T 1 T T T 1 T T 1 T T |F : 1 ! : — : —l— ! ! ! | ! i t L

17 - 8
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Table 17.2.1 TRAFFIC VOLUME ON ROUTE IM =17

YEAR 1237 1993 2001
LLINE 1 2 AVR. i Z AVR 1 2 AVR.
N+ 28 Z 21 20 a 24 21 11 24
F/C I 4 0 3 = 1 4 = 2 4
oV 0 0 W) i 0 O . 0 O Q
TOTAL 32 2 25 1 b 2z 1) 13 30
N+I 21 22 21 28 27 24 40 1% 25
L/R I 2 2 2 4 3 4 & = b
ov 0 0O 0 0 o0 0 Q 8] )
TOTAL. 24 25 24 2z 25 =20 4k 22 443
N+D 25 7 21 =4 1z 28 50 24 43
M/B I 4 1 e b 2 4 7 4 &
ny 0 O ] Q O 0 0 Q 0
TOTAL 29 a 24 2% 14 =3 57 27 50
N+D =] 2 & 12 4 10 2z 10 19
H/B I i 0 1 2 1 =2 = 2 o
ny 0 ] 0 0 0 O 0 0 0
TOTAL ] 2 7 14 b= 1z 23 iz 22
N+D e 24 29 S ] 52 105 3 39
FP/FAT 1 & 4 b= ) 5 = 14 1S 1z
oy ] 0 0 0D 0 0 o] 0 )
TOTAL 44 =0 40 L8 25 &0 121 43 102
N+D 10 17 1z 10 9 10 11 3 o
477 I 2 2 2 z 1 z 2 1 1
LY 0 ] ) 0 o 0 0 0 0
TOTAL 12 1% 1= 12 11 1z 13 4 i0
N+D 24 7 20 24 7 20 24 7 20
/T I 4 1 = 4 1 2 4 1 3
nv 0 3] 0 0 0 O Q o] Q
TOTAL 2E 2 23 2= 5 23 27 2 23
N+I 11 2 ) 15 4 1z 2z 7 1=
10/7 1 2 0 1 Z i s =2 1 3
oy 0 0o 0 8] 0 0 0 0 0
TOTAL 13 ] 10 17 5 14 25 & 21
N-+D 145 a2 14% 21z 9% 184 04 119 259
ADT I =5 13 22 Az 14 28 44 13 3¢
oV 0 0O O Q 0 @] 4] 0 Q
TOTAL 190 2?6 147 243 107 21t 350 137 298
N+ 225 142 20% 2632 154 237 =224 18z 290
M/ I 21 15 19 23 164 21 25 ig 23
oy 0 ] »] O 0 4] 0 0 0
TOTAL 245 157 224 286 170 2852 4z 201 2313
N+D 370 2264 350 474 2452 421 L2 203 549
TOTAL 1 45 27 41 55 =0 42 70 24 L2
nv 0 0 4] Q o] 0 ¢] 0 0
TOTAL 435 233 229 S21 272 447 &3 237 611
NIGTE
N * NORMAL TRAFFIC n: DIVERTED TRAFFIC
oy ¢ DEVELOFPED TRAFFIC I « INDUCED TRAFFIC
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Figure 17.3.2 CROP_P!NG CALENDAR

KALASIN

0800 CHANGWAT
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TABLE 17.32.1 CULTIVATED % CULTIVABLE LAND

[ UNIT = 1000 RATI (EM™2) ]

— o o it o oy e b i L AR A VA Skl S A b e

AMFHIE AMPHOE CULTIVATED LAND UNUSED CULTIVABLE LAND

cone Newe ey e ot PonDY UPLANE e
: T i o sam s e s e (o eizss (dee s (100
OE0%  KHAD WONG 62,125 (101.0) - £2.125 (101.0) = 2,500 ¢ 4,00 Z.500 C 4.0)
0F0%  KUCHINARAT 15,000 ( 24.0) 5,183 ( £,3) 20,183 ( 32.3)  0.250 ( 0.4) 3750 ( 4.0 4.000 ( £.4)

TABLE 17.2.2 CROP PRODUICTION

ITEM FADDY MAIZE BEANZ GRIUMD  CASSAVA SUGAR KENAF COTTON LFLAND TOTAL
NUTS CANE TOTAL
FLANTED AREA (1000 RAI)
1721 77.22 - - 0. 04 4.01 - 1.22 - I 22.55
1987 79.30 - - 0.06 4.04 - 1.19 - i) 24.44
1992 WITHOUT PROJECT 7%.30 - - O, 05 4.0 - 1.14 - e T3 =4. 464
WITH PROJECT 7730 - - 0. 05 4.15 - 1.0 - e T 24, 44
2001 WITHDUT PROJECT FAZRC Y - - Q.05 4,12 - 1.12 - G z4.64
WITH FROJECT 77.30 - - 0.03 4. 20 - 1.035 - H.33 54,44
CROP YIELD (KG/RAI)
1921 252.1 - - 139.7 2610.46 - 213.4 -
1987 23%.6 - - 15%.7 2610.6 - 213.4 -
1993 WITHOUT PROJECT 261.2 - - 139.7 2610.4 - 21=.4 -
WITH FROJECT 264,32 - - 120.8 2626.4 - 213. 4 -
2001 WITHOUT PROJECT 263,32 - - 1aw,7 2610.6 - 213.4 -
WITH FROJECT 270.7 - - 192,73 2647.4 - 213.4 -
CROP PRODUCTION (TON)
1981 19,927 - - 11 10,461 - 261 - 10,970 20,376
1937 20,589 - - 11 10,5532 - 234 - 11,051 21,640
1992 WITHOUT FROJEET 20,712 - - 10 10,444 - 247 - 11,1322 I1.244
WITH FROJECT 20,962 - - 10 10,207 - 232 - 11,345 37,327
2001 WITHOUT PROJECT 20,379 - - 10 10,762 - 238 - 11,234 32,115
WITH PROJEET 21,470 - - 10 11,10% - 223 - 11,556 SE,026

o e . . A e . o S BT . S e e it s o ot B

NOTE : SYMBOL "-" MEANS ZERO OR NEGLIGIBLE SMALL
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TABLE 17.3.3% FARMGATE PRICE AND PRODUCTION COST

ITEM PADDY  MAIZE  BEANS  GRUND CASSAVA  SUGAR  KENAF  COTTON
NUITS CANE

FARMGATE PRICE (BAHT/ TON)
WITHOUT FROJECT (1921 ~ Z001)

2,550 - - 273 L3S0 - 4, 0&Y -
WITH FROJECT (1927 — 2001) 3, 639 - - by IT7E &7 - 4,171 -
CROP FRODUCTION COST (RAHT/RAI)
WITHOLT PROJECT (1951 - 2001) S0 - - 1,019 724 - 795 -
WITH PROJECT (1987 — 2001) 617 - - 1,037 744 - 7335 -

A e et S e ey i e g St e e e i S WA ek P S e A S S

e i 08 e e B B B S ey P e g s e e e b Sk e e ek

TABLE 17.32.4 NET PRODUCTION VALUE

(1000 BAHT)
WITHOUT FROJECT WITH FROJECT
YEBR - ——
FADDY HPLAND TOTAL PADDY LIPLAND TOTAL
1927 25,527 4,373 29,965 25, "1 4,500 30,421
1993 246, 026 4,414 30,440 274340 4,655 31,999
2001 26,416 4,441 31,077 22,120 4,744 23,954

-— —— ——— — o PR — v-—
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Figure 17. 5.1 TYPICAL CROSS SECT!
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Table 17.5.1 CONSTRUCTION QUANTITIES AND COSTS IM-17 (30.4 km)

. Unic Financial {DAST) (Soil Aggrecars Surizce)
ITkzns of Unit Race
Q'cy B ‘e Financial Econonmi , Fipancial Economi
QY of (1098 Cost (105%) 'ty 098 cost (10°7)
DIRECT CONSTRUCTION COST
Clearing and Grukbing ha 15,900 70 1,050 955 70 1,050 955
Excavacion - Sail i~ 20 0 0 0 0 0 0
Exezvation - Hard Pock m3 160 0 a} 0 0 0 o}
s tema 3
Embankzanc ® 4s 126,900 5,710 5,196 126,900 5,710 5,196
car Mee 3
Salecrad Masar-izl m 80 64,500 5,160 4,592 64,500 5,160 4,592
Soil Acgracate Sursace or Subbass m3 1405 45,200 4,746 4,223 45,200 4,746 4,223
Crushed Stone Base e 370 29,600 10,952 10,075 3,400 1,258 1,157
Soil Aggracace Shoulder m3 105 12,800 1,344 1,196 1,500 157 140
Prime Coat znd DBST n° 53 167,200 9,196 8,276 19,300 1,062 956
Pipe Culvars m 2,100 1,330 2,793 2,569 1,330 2,793 2,569
Box Culvers m 16,000 0 0 0 0 0 0
Loag Epen Eridce & 80,000 0 0 0 0 0 0
____Short Sgan 3ridga m 40,000 211 8,440 7,511 211 8,440 7,511
Svh Tocs=l (a) 49,391 44,598 30,377 27,304
Miscellansous Works {a) x 7% 3,457 3,22 2,126 1,911
Tocal (b} 52,848 47,720 32,503 29,215
PEYSICAL CONTENGEMSY (b} x 12% 7,927 7,158 4,875 4,382
ENMGINEZRING 2ND
ADHINISTRATION (b} x 10% 5,285 4,772 32290 2:922
Sub Towezl - 13,212 11,930 8,125 7,304
LAND ACQUISITION
Highly Developed Land ha 50,000 0 0 0 0 0
____Less Develoged Land ha 15L999____________9__,_____“_9________-----9-..---_-,---:9__________0 ______ 0
Sub Total 0 0 0 0
66,060 59,650 40,628 36,519

GRAND TOTAL
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Table 17.6.2 COST AND BENEFITS
(F5 STANDARD)

Table 17.6.1 COST AND BENEFITS
(F4 STANDARD)

(1000 EAHT) (1000 B, :

It et e e B L g oy it S e e e bt - T T

—_— — ——— - D T e y—— —_ -— —— b i

CO2T BENEFITS DISCOUNTEDR(L2%)

CosT BENEFITZ DIBEDuannﬁgé

T —— - e

YEAR CONST.  AGRI. Voo RMC YEAR
COST BENEFIT SAVING SAVING  TOTAL  £0ST EENEFIT

T e | m———— e AL T TE—— = - TS T T T e e

0 O 0 0 1724 Q (&} O 0 0O 0 !

1984 ) ) 0 : e s
1985 23,860 0 0 0 0 29,930 0 1925 14,407 v © Y O 12,393 'S
1984 35,790 0 0 W) 0 40,085 0 1286 21,7212 0 0 0 . 0 24,541 o B
1927 0 S1&6 4,928 -105 5,389 0 4,767 1987 0 16 3,400 -2 3,904 G By
1928 0 &39 5,231 ~91  S.8%9 O 4,647 1985 0 689 3,431 ~E o 4,317 O k.
1989 0 862 5,534 -78  &,319 0 4,498 1529 0 862 3,861 7 4,730 R
1990 0 1,036 5,833 -64 6,809 0 4,327 1990 0 1,035 4,091 16 5,142 0 wmk
1991 0 1,209 As141 -51 7,299 G 4,141 1991 O 1,207 4,323 26 5,956 0 InE
1992 0 1,382 4,444 ~37  7,72% 0 3,746 1992 0 1,382 4,531 33 5,968 CE-N
1993 0 1,585 6,747 -24 8,278 0 3,745 1993 0 1,555 4,782 a5 &,aEl o zef
1994 14,713 1,720 7,175 -4 3,891 6,455 3,591 1924 1,494 1,720 5,101 98 4,877 766 LR
1995 0 1.886 7,403 15 9.504 0 3,427 1995 0 1,886 5,420 72 7,377 0 2k
1994 0 2,051 3,031 35 10,116 0 3,257 1994 0 2,031 5,739 23 7,875 il
1997 Q2,216 3,459 sS4 10,729 0 2,084 1997 O 2216 4,058 7 2,374 O g
1992 0 2,281 3,537 74 11,342 0 2,711 1993 0 2,321 4,378 113 3,872 O zamg
1999 0 2,547 9,315 93 11,955 0 2,740 1999 O 2.547 £y 697 126 9,370 o 2l
2000 0 2,712 %,7472 113 12,547 0 2,572 2000 0 2,712 7:016 140 Wa. BLE O Lo E
2001 ~-27,429 2,877 10,171 132 12,180 -5,013 2,40% 2001 -16,792 2,877 7,335 154 10,366 -3,067 1,09
TOTAL 46,224 25,632 110,246 62 135,945 71,457 54,061 TOTAL 21,414 235,438 78,382 $60 104,979 40,562 41JM~fﬂ
DISCOUNTED ECONOMIC COSTS : 71,4657 DISCOUNTED ECONOMIC COSTS @ 40,562
BISCOUNTED ECONOMIC BENEFITS : S4,041 DISCAUNTED ECONOMIC BENEFITS : 41,344
AGRICULTURAL DEVELOFMENT BENEFIT 9,319 AGRICULTURAL DEVELOPMENT BENEFIT 9,317
VOC SAVING 44,945 VOC SOVING 31, 751
RMC SAVING —203 RMZ SAVING 274
NET PRESENT VALLE : -17.594 NET FRESENT VALUE : 782
BENEFIT COST RATIN @ 0.75 BENEFIT COST RATIG : 1.02
INTERNAL RATE OF RETLRN : 2.7 % INTERNAL RATE OF RETURN : 12.2 %
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population (1,000)
1982
1993

Average travelling speed, without (kph)

Isolation

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

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

Access to Medical Facilities
Average distance to facilities (km)1l/
Per capita time savings (10-4)

Scare

.

25.3
29.5

40

5.2
0.020
59

23
0.087
189

0.038

15.0
0.057
133

5.5
0.021
84

Table 17,.7.1 SOCIAL INDICATORS
{Proposed Route IM-17)

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
Bl &/
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)2/

Score

Total Score

aa

.

123

"”

o

.

a

.

4.4
5.2

.131
71

188

10.6
47.9
58.5
1.17
74

85.1
82.0

2,885
2,780

0.04
71

681

17 - 18

Note:

v

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

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

Numbers of the sample areas

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

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

Sum of 4/ and 5/

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

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

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

Estimated gross valuwe of crop preduction in
the areas of influence

"A" indicates an average per capita value of

crop production in the Northeastern Region,

which is estimated assuming that:

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

- Agricultural sector shares 40% of GRP, and

~ Crop production shares 80% of agricultural
production.
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