8.2 AGRICULTURAL DEVELOPMENT

8.2.1 Present Condition

Eighty percent of cultivated land in the influence area is covered by paddy fields. Many old pad-

- dy fields are affected by salinity and the average yield of rice is comparatively low. Among the

major crops planted in upland fields in the 1983 crop year, sugarcane made up 96%. Other crops
are kenaf and cassava. A large sugarcane factory with-a 5,300-ton/day capacity is located in

Muang Kumphawapi adjacent to the area.

Land use and capability conditions in the area are shown in Table 8:2.1 and Figure 8.2,1. A

typical cropping calendar in the area is shown in Figure 8.2.2.

§.2.2 Development P'rojec'tian

Future agfic_ultural devélopm‘ent in the area of influence was projected for both cases of **with
and without project”. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 8.2.2. |

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (MPV) was obtained as shown in Table 8.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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FIGURE 8.2.2 CROPPING CALENDAR

"~ ROUTE IM-8 Related Amphoe: 0216 Kumphawapi
’ CRGF‘ NTH JAN | FEB| MAR, APR | HAY | JUN { JUL | AUG| SEP | OCT | NOV | DEC
RICE ' - = O O % (
CASSAVA > o
N
| xEnar : O @
SUGARCANE O d
FIRST. CROP SECOND CROP
o—0— * . O O e ¥
sowing growing harvesting
season. sgason season



TABLE 8.2.1 CULTIVATED LAND _ _
L UNIT : 1000 RAI (KM2) 1

——————————————— — - —— e - — v e S P S e o e ek s e bl
_ CHANGWAT - - AMPHOE LULTIVATED LAND
NAME NAME PADDY FIELD _UPLAND FIELD TOTAL
UDON THANT KUMPHawAPI Sa2.01 qi‘aﬁ) B.24 ( 13.18)  40.25 ( 64.40)
TOTAL L E2.01 ( 51.22) 0 8.24 ¢ 13.18)  40.25 ( 64.40)
TASKESJJECROPPRODUCHON :
ITEM | : RICE MAIZE SORGHUM BEANS GROUND CASSAVA KENAF  SUGAR  COTTON CASTOR  UPLAND - TOTAL
: _ . (PADDY). BT NUTS : CANE BEANS TOTAL
PLANTED' AREA (1000 RAL)
BASE YEAR (1933) _25.&43 - = - = Q.02 0.26  7.23 - - 7.51 3315
WITHOUT. PROJECT (1983) 25,64 - - - - Q.02 0. 26 7.23 - - 7.51  32.15
(1924) 25. 64 - - - - 0.02 - 0.26 7.23 - - 7.5t 33,15
(2002). 25.44 - - - - 0.02°  D.26 7.23 -~ - 7.51  33.15
WITH PROJECT (1933) 25,72 - - = - 0.02 0. 26 .22 - - 7.5t 33.23
' (1994) 2619 - - = - G.02  0.24 Weic. - - 7.91 33,70
(2002)° 26.93 - - - C- 0.02 0,26 7.23 - - 7.51  34.24
CROP YIELD . (KG/RAT) ,
BASE YEAR (19RE) - 266,32 - - - - 2062.5 202.5 7296.0 - -
WITHOUT PROUJECT (1985). 2482 =~ - - - 2072.% 02,5 73224 - -
' S (1974) 249.2 - - - - R2OSS.3  202.5 7376.7 - -
(2002) 252.0 - - ~ - 2102.0 202.% 7435.% - -
WITH  PROJECT (19383 249, 1 - - — = 2074.9 202.5 7337 9 S - -
: (1994) =70 S -~ - - 2097.9 Z02.5 74=8. - -
(2002) . 267.0 - ~ -~ - 2135.8 202.5 7443.1 - -
CROP PRODUCTION AMOUNT (TON)
BASE YEAR (19233) £y 328 - - - - 41 53 52,750 - -  5z.244 S%,172
WITHOLT PROJECT (1983) ST R - = - - a1 53 55,014 - -~ 53,108 59,471
' (1994) 5,405 - - -. - 42 53 53,333 - - 53,428 59,532
(2002) T S - 4z 5% 52,761 - ~ 53,8546 40,317
WITH PROJECT (1923) 0 L.407 0~ - - - 41 52 53,0467 - - 53,161 59,568
(1994) &:,721 . - - - - 4z 53 53,707 - - B%802 A0,523
(2002) 7. 164 - - - - 4z S5 54,573 . - —-  G4,448 &1,832
CNDTE @ SYMBOL "-" MEANS ZERG OR NEGLIGIBLE
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TABLE 8.2.3 NET PRODUCTION VALUE

[T L et 2 et

ITEM o  RICE _ MAIZE SORGHUM BEANS GROUND. - CASSAVA KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
SR (PADDY) ~ 7 . NUTS ' SR CANE BEANS ~ TOTAL
FARMGATE PRICE - (BAHT 7 TON)
WITHOUT FROJECT (1983 ~ 2002) 4,067 - - - - 576 4,120° 467 - ~
WITH  PROJECT (1988 — 2002), 4,074 - - - - 880 4,135 471 - -
CROP FRODUCTION COST (RAHT/RAL)
EASE YEAR (1923) 704 - - - - 776 803 1,958 - -
WITHOUT FROJECT (1?éa)== 707 - - - - 778 0% 1,942 - -
: (1994) 710 - - - - 730 ap3 1,773 - -
L2002y 715 - - - - 783 g0 1,993 - -
WITH  FROJECT (1932) ' 703 - ~ - - 7R 303 1,962 - -
(1994) N - - - - 7a3 802 1,979 - -
(2002) 742 - -~ - - 727 203 1,997 - -
NET PRODUCTION VALUE (1000 BAHT)
WITHOIUT FROJECT (1925) 72763 - - - - z 3 10,5497 - - 10,577 18,240
(1994) 7.857 - ~ - - 21 2 10,418 - - 10,447 15,504
(2002) 7,958 - - - - z g 10,746 - - 10,775 18,733
WITH PROJECT C1oEE) 7,906 - - - - 2 7 10,210 - - 10,540 18,744
(1994) 3, 440 - - - - 21 9 10,933 - - 11,018 19,473
(2002) 9,291 - - - - 2z 9 11,2664 - - 11,297 20,588
NET VALUE ADDED (1000 BAHT)
198 143 - - - - 1 1 261 - ~ 263 404
1994 603 - ~ - - 0 1 370 - - 71 974
2002 1,33 - - - - 1 1 520 - - sRT 0 1,855
: SYMBOL "-" MEANS ZERD OR NEGLIGIBLE

NGTE
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8.3 VOC SAVINGS

In accordance with the concept and ddt_;; giveﬁ in Section 34 of the Tek( Report, VOCs on the  FABLE _8,3;3 . VEHICLE OPERATING COST SAVING
road link concerned were calculated in the two cases of *“‘with and. without project”. ' ' o '

o _ _ QINIT @ 1000 BAHT)

Road length by road class is shown in ‘Table 8.3.1. Data for additional VOCs are shown in Table "[;gg ——————————— Loma " e sane
8.3.2. : : R - i o - o e e m e it e

N WITHOUT.  WITH  SAVING & WITHOUT WITH . SAVING  WITHOUT WITH SAVING
VOC savings, obtained as the balance of total link VOCs between the two cases, *‘with and without _ IR AR 5“5‘3% 1,702 '10’223 7,540 :fjf ‘fff ___1__1___‘:‘2 _‘fff‘f
project’’, were calculated as shown in Table 8.3.3. TOTAL 7,534 S, 6352 1,702 10,224 71540 2483 15,548 11,272 4, 267

NQOTE: ‘ : : : _ S

(1) WITHOUT : WITHOUT PROJECT CASE (2) WITH : WITH PROJECT CASE

() 3AVING @ VEHICLE OFERATING COAT SAVING _ S :

(4) LINKE NG, =1 - 9 3 PROPDSED LINK (S5) LINK NO. = 11 — 1% @ SURRMNDING LINK

TABLE 8.3.1 ROAD LENGTH BY ROAD CLASS

(UNTT = KM

WITHOUT PROVECT CASE WITH
35 4] e — e e e e e e PROJECT
LATERITE CASE
N FAVED - — . N —— EARTH TOTAL SR
' Eialalnd FAIR FOOR FAVED
1 - - - 14,2 - 14,2 14.2
TABLE 8.3.2 DATA FOR ADDITIONAL YOC COST
L , CQUNIT OF LENGTH @ )
LINK - CURVE BRADE VILLAGE  NOJ. OF NO.  OF NO. QF NO. OF
) RASE - - R == oo - INTER— TIMBER NARROW
NI, LO0 - 1S5S0 200 250 300 37'5 SO0 730 1500 1 . '2: 3 4 5_7 ND. LENGTH EEI_".‘-TIUN‘ BRIOGE BRIDGE CORNER
b OWITHOUT 335 121 106 - 200 157 244 235 182 7005 1000 SO0 100 - 100 & 2100 4 1 - -
WITH 230 121 104 - 200 157 45z 138 192 S750 14040 500 100 il & 2100 1 - : - -
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8.4 ENGINEERING

8.4:1 Soil and Materials ..

Existing subgrade soﬂ and mater:al sources in the v1c1nlty of the study route mvestlgated by

DPOH, and their phys:cai characteristics are shown in Figure 8.4.1 and Table 8.4.1" respec-
tively.

Rock aggregate sources were assumed as shown below:

Descriptibn Est.

No. Source ' ‘of ‘Quantity
Sample m?
8/CS-1 KM. 40+ 800 Rt close to Wang Saphﬁng-Ucic_m Thani Limestone Plentiful
8/CS-2 KM. 48+ 900 Rt Wang Saphung-Udon Thani Limestone - Plentiful

(Scale Pattana Quarry)
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" TABLE 8.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS

_ . e e o . _ “Comp. ) o . o
o _ _ Description Est, .- AASHTO Sieve Bnalysis % Passing Plasticity DH-T Stand. Lab.'C.B:R. 'Durabil.ity'
No. Source . of . OQuantity - Classifi- s - R ' _ o opt. CBR _ Swell .
) : ‘Sample Com3 cation 50,0 25,0~ 19.0 9.5  #4, ,_,#l_O__ - #40  #200.  LL . PT.., 95% Lgmfce  95%.. % _ Abr, Dur.
' SUBGRADE
8/SG- 1  KM. 4+500 Lt 13 M. A-4 100.0 99.6 97.6 66.0 °  N-P 11.0 '1.830 30.5 -
8/5G—2  KM. 10+000 Rt 15 M. A-4 1100.0 86.8 52.4 N-P 9.0 1.976 15.4 0.5
8/5G- 3 - . Ki. 13+950 It 12 M. A4 100.0 56.8 53.6 N-P 9.5 1.856 14.0 0.4
SAND
8/5-1 KM. 44800 Lt 1.5 KM. Nam Lai sand >200,000 100 91 80 67 46 21 - N.p:
Nam Pong - Route : : e o ) -
No. 209
LAND GRAVEL
8/LG~1  KM. 26+050 Rt 4,000 M.  ILand gravel 100,000 .A-l-a 100 98.8 86.0 59.7 38.1 23.3 10.0 N.P. 5.8 2.209 97.8
Nam Pong - SRS A-l-a 100 98.4 88.1 64.6 41.7 24.5 9.6 N.P.
‘Kranuan )
GRAVELLY LATERITE
8/GL-1  KM. 5+300 Rt 20 M. Gravelly 200,000  A-2-4 - 100  93.7 84.9 66.8 45.2 24.6 17.8 10.3 34.2 9.7 - 6.7 2.151 20.0
Nang Sang - laterite E A-2-4 100 2.8 B84.8 65.1 44,9 29.6 18.2  10.2 33,6 10.1 _
B. Khok Si ’ . _ ’ :
8/GL-2 - KM. 44+800 Rt close Gx;avelly 20,000 A-2-6 100 97.4 88.4 72.0 39.2 20.6 12.2 37.4 13.9 7.8 2.142 ©7.3
to Huay Mag - laterite A-2-6 100 97.2 88.8 71.9 40.7 21.9 13.1 37.7 13.8
Tha Kan Tor . : _ _ .
LATERITE
8/L-1 . 00 Ik . ) R ' "
/L-1 . KM. 544000 Lt 200 . | laterite 16,000  A-l-a 100 98 90 59 34 22 17 11 24.2 4.3 8.0 2.360 53.5 0.20 57.6 65.5
Khon Kaen — Udon Than i - - - | '
8/L-2  KM. 517+200.Lt 350 M. | ILaterite 20,000  A-2-4 100 95 .84 48 26 . 20 15 13 23.3 9.9 5.4 2.319 26.0 40.8 70.0
Khon Kaen -~ Udon Thani : S e . : :
8/L-3  KM. 134950 Lt 300 M.  Latefite 84,000  A-2-4 100 9 sl 46 28 23 22 ' | :
X . ] X £ . . 1z 24- " . - . 2 . .
Komphawap | - : . | 0 9.1 7.4 2.233 39.5 0.24 46.6 67.6
Sri Tart
8/L-4  KM. 4984000 Rt 1 KM. Laterite - .37,500 .~ ~ A-2-6 '~ 100 96 86 50 24 19 - 17 13 37.1 16.3 37.6 65.5
Khon Kaen - Udon- Thani L : Lo _
L1:352 = 7.3 by weight Latexite = .. . A-2-4. 100. 96 &g 61 46 33 18 11 22.0 9.7 6.7 2.271 70.0 -
. and sand R - :
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8.4.2 Preliminary Design -

8.4.2.1 Dés'i.grt-l Criteria

Deéign Standard _
Geometric Design Criteria _ '
'I"ypicéi 'C_rbss-:. Section ‘
Minimum .Height of Embankment in
Flooding Section _
Pavement Structure
DBST
Crushed Aggregate Base CBR= 80%
Soil Aggregate Subbase CBR= 25%

F4
DOH (Provincial Highway)

as shown in Figuré 8.4.2

¢ 0.7 m.above flood level

2.5cm
15.0 cm _
10.0 em (minimum requirement)

Box Culvert

Staudard size 15X 1.5, 2.4%2.4 &3.0x3.0m

Location as required
Bridge _ .
" Reinforced concrete standard type Width 9.0 m
Substructure

Pile-bent type

The existing and designed plan and profile arc shown in Drawings 8-1/8-2.

Selected Materials CBR= 6% as required
Pipe Culvert _ ' .
Standardized type 80, 100, 120 & 150 cm in diameter
Location as required
Standard intervals
Paddy area 200 m
Others 500 m
FIGURE 8.4.2 TYPICAL CROSS SECTION
€
R
400
AIGHT OF WAY
9;00.
ROAD 8ED . _ -
200 .VARIABLE 2.00 175 4 5.50 4 175 —- 200 - VARIABLE ‘- 2.00
EHOULDER[ CARRIAGE WAY lSHOULDEF . =
| 650 i :
PRIME COAT
59 1.5-30% ° L5-3.0% 5%,.
] - "é‘_ r e .
Z o - =z
3 oy ~ J 2
: [+ EXISTING 4% [+ .
_— " ROAD BED \1/ ] " . {1
“gmv S T _ Ht | U
l.'i"’.-] { 'SOIL AGGREGATE SHOULDER l 100 l POSSIBLE SOURCE FOR SUBGRADE
N, . : Tun,|

POSSIBLE SOURCE FOR SURGRADE

DOUELE BITUMINGUS SUREACE TREATME-NT {T=2.5CM]

CRUSHED STONE BASE { T 2 15¢M )

SOIL AGBREGATE SUBBASE [ T = I0~48¢CM }

SUBGRADE

PROVINCIAL HIGHWAY { CLASS F4)
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8.4.2.3 Pavement Design _ ' _ : ' - 8.4.2.4 Drainage and Structures

The locations of e‘x'isting and designed RC box culverts and RC bridges and their _dimensions are

1) Cumulative number of ESA in one direction
: shown below:

- ESA conversion factors

Heavy bus T 0.50
Medium truck : 0.76 o . i e . — —_—
Heavy truck : ‘_}.2"4 : ' ) ' : ,  EXISTING STRUCTURES " DROPOSED STRUCTURES ' '
e _ - SPATION  ~  qypg’ © steE - vy  sizE
- Forecasted ADT by vehicle type ) o : —— o, - e .
N o S 6 + 687 rimber Bridge © 4.0'x 6.0 RC Bridge 9.0 x10.0
Year 1988 1994 _ - ’
Traffic/road link {1 2 '3 4 | 12 304 '
Heavy bus : I - - — 11 —_ = —
Medium truck 0 — - — 46 - - —
Heavy truck 21 — - - 28 [
- Cumulative number of ESA in one direction by road link
Road link 1 2 3 4 _
7 years (108) 0.080 - - . _ . - L ’
’ : .
-2) Design CBR values ’
Road link : . i 2 3 4
Design CBR (%) 13.7 - : . ol

3) Required thickness of pavement

Surfacing : DBST (2.5 cin)
Agpgregate base  © : 15 cm (CBR not less than 25%)
Subbase :  Minimum requirement 10 cm
Road link 1 2 3 o4

0ecm - -

4) Overlay required in 7 years
DBST resurfacing

o

8-16 -



8.4.3 Quantities and Construction and Road Maintenance Costs

The required construction costs were estimated based on the results of the preliminary design as
shown in Table 8.4.2. Financial costs with breakdown into local and foreign currency portions,
economic costs and residnal values were estimated as follows and in.8.4.4:

IM—-§ L=14.2km O (pamy
Financial cost 22,274,000 -
Economic cost 18,621,000
Residual value 7,265,000

The required road maintenance cost savings are shown in Table 8.4.3.

‘-;;85.4._4 : Co_nstr_uc_tlon and Disbwrsement Scheidules

M-8 Length=14.2 km

,Construcnon Schedu!e
Assumptlon Completlon date December 31 1987

_Year & 1986 1987

Month Dry season Wet - Dry season Wet |Pry

I
lopifnz

iR
4]

WORK ITEMS FE % 4 5 d 7008 oLoLin 1 2 ¥ 4 5 6 7

CONTRACT ) _ | \

PREPARATORY WORES

MAJOR ' 'WORKS ! . : |

(PRECEDING)

PAVEMENT WORKS 1

#AJOR WORKS
(FOLLOWING}

STRUCTURE. WORKS

MISC. WORKS

CLEARING-UP

" PAYMENT IN % : o 0% 100%

Yearly Disbursement Schedule
Assumption: Annual rise in prices

Year .. Base year

(1985) 1986 1987
Currency : 1984 :

Local 100 110.0 121.0 133.1
Foreign 100 o 106.5 - 113.4 120.8

P LOCAL AND FORElGN COMPONENTS OF CONSTRUCTION cosY

( Route IHM - 8 2

(Unit t illien Baht)

1986 19&7 Total
_ Lsc F/C Total L/C F/¢ Total L/C F/¢  Total
Construction Cost 0.0 6.0 0.0 11.0  11.2 © 22.2  11.0 1.2 22.2
frice Continsency 0.0 0.0 o.¢ d.4 2.3 5.9 3.4 2.3 5.9
Total “e.o 6.0 0.0 14.6  13.35  28.1 i4.6  i3.3  z8.4
-(uom(onmtuomcusncnsm(1m>(a.smt 0.50) ¢ 1.04)

4Remarks 1 LG ¢ Local Currency Pertien
' F/C i Foreisn Currancy FPertien
) : UGS Eaquivalent ¢ USs i = 27 Baht?

.8-17



. “TABLE 842 ' CONSTRUCTION QUANTITIES AND COSTS

(ROUTE IM—8 Length=14.2 km)

—wﬂ—m——~—u—-==3====a====ﬁ==;$==================ﬁ§=a====az:==d===::uﬁ2#$=£=E;§ﬁ£#:ﬁéé&&::;:::zE#::a#:#&éﬁ&=ﬁ&éﬁéﬁ:=ﬁ:a:f:ﬁ:::&
Financial Costr1000:B

. T e e o m ey oy e e A AR AR AR M G M S M W R N e e AL M R M b T e ma A R e e e W W A e e e s

Unit Unit Rate

Financial

B

*Quantity

“EcanomiciCost Residual Value

EARTHWORK o
Clearine & Grubbinsg _
Roadway Excavations Unclassified
Embankments Comman Soil '
 Embankments Selectad Material
Replacement of Seft Seot
Sub Total 2

SUBBASE & BASE COURSES
Subbaczes So0il Asgregate
Agsregate Basex
Cement Stabilized Bace

~8houldaers S0il Assresate
Sub Total .

SURFACE COURSES
Asphaltic Prime/Tack: Coat
"bouble Bituminous Surface Treatments®
Acrhaltic Concrete Surfacingk*s
. Sub Total ' '
STRUCTURES = - : S
“RC Pire Culvert (D 1.Dm Equivalent)
RC Box Culvert (Z2.4mxZ.4m Equivalent)
RE Pridoe(W=2,0m L=10m Esuivalent) .
Suk Total - : o :

mna
in3
nd
m3

me

m2

112

429
390
120

12
. 40
750

2,000
18800

464500

33
S
. 841200

0]

S 4,700

435300
13,800
o
5300

92,300
781100

1:876

41345

118462

i,803

31701

2,370

83

85

83

:31ﬁ54

L1478

33597

T A A T e R S Mt e e e e o . ey o e e —————— T - e My S i e i Lt W T WF WLR i T T ] A T o ok mbe i ke ik L ML R S - e SOF T NTR T W A T P P Ty e b . AP SR S S S M AR S S S ST S e SR G S S T T A =

INGIDENTALS
Miscellaneous Work ({al)x7%i}

e e Bk A L oy P S A b b ey Tt S s £ Wb O T WY ¥ TS Ak b R b . N Ad ALK M SR AW A o S L W S T . Bonk ik s okl Al . T W . T R R T . e m d fm T N S M P N el ek WA AVS Y AN U e W S e o e o b S e S TG M M G e WL UL S N R s o ww ar w S e ==

CONTRACT AMOQUNT (b
PHYSICAL CONTINGENCIES'((b)leZ):{c)_'

ENGINEERING AND SUPERVISION
(b + () x10%4) {d)

LAND ACQUISITION
Hishly Develored Land”
Legs Deavelorped Land
Sub Total (el

ha

ha

* 505000
15,000

a5

100

15+363

11336

14721

e o T T T T T T T T S T T W M M g o € R A} A e LR A W T o AT B YEN A M S e . ef T My A T e ke e i T T et S A SA iy Sy ekt AR VY S e e e o e M e A D e TR YTM 87U WP M s 0y R TS AR M e T e e e e o

FROJECT CUST ({(b)+(c)+(d)+(a))

AVERAGE COST PER KM

1:567

% 1000 B
90
2,748
50
3,339
S50%*
0
50
518
61605
0
0
61605
560
o
0
100
0
75265

RN S S RS S N S S S S S N R N R T T S e T s s e e e T O T T RN N S NS S S T T R S S T R R R I N S S R R R N R T T T T O R NN SR RS IR SRR E RIS SRS S

% The unit prices are modified by asgresate haulase distance

#%¥ Rate is arrlied only for Asphaltic Concrete Surfacins
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TABLE 8.4.3 ROAD MAINTENANCE COST SAVING

—— —— — — - : — L i S 4, B i o Bl e . e e i SRR R S A AR B - ——— [ - . -— A A L Bl 1t ot D 45 A S LA K T AP o Ak S50 Rt S A 2t B
WITHOUT PROJECT © a | WITH FROJECT CASE .
- o i et Tt T e e ~mwROAD
LINK  AVERAGE LENGTH FACTOR ROAD: UNITV ~ TaTAL AVERAGE - LENGTH FACTOR - ROAL UNIT TOTAL MAINTE.
C YEAR | DAILY | OF FOR ©HARA.  MAINTE.  MAINTE. DAILY, .. QF .. FOR . CHARA.  MAINTE.  MAINTE. COST
NI. - TRAFFIC  LINK  ADT FAGTOR = COST cosT TRAFFIC ~LINK =~ ADT FACTOR  COST COST | SAVING
SADT> | <l AL KA U Ty © CADT> QL OX3 KBS s T
C(VEHITLE) M)  (BAHT/KM) (1000 BAHT) (VEHICLE)  (KM) (BAHT/KM) (1000 BAHT) (1000 BAHT)
1938 253.4 4. 0.42  1.86 15,3857 21m 277.3 14,2 0.00  1.17 13,129 186 o
1 1994 0 zal.i 14,2 .63 1.0 14yEEe 233 364,0 14.2  0.00  1.17 12,129 124 =3
2002 | S09.1 142 0,95 1.8% 19,231 273 S27.7. 14,2 0.00  1.17 13,129 186 57
O 1@Es | 353,40 1402 15,357 218 277.3 14,2 ' 12,129 1564 3z
TOTAL 1974 341.1 14,2 16,859 237 364.0 . 14.2 13,129 156 =3
2002 S09.1  14.2 19;231° 273 527.7 14.2 13, 129 156 =57
NOTE (1)  TOTAL MAINTENANCE COST T =0 %L
(2) UNIT MAINTENANCE COST U =1 % (KA or KB) * FA # (1 + FR). % FE
M 3 SPECIFIED MAINTENANCE COZT' & 7 o
WITHOUT PROJECT CASE M = 7,700 BAHT/KM
WITH . PROJECT CASE . . M = 2,200 BAHT/KM
FA = 1.40 ADMINIETRATTON FACTOR ‘FOR DIRECT LABOUR UPERATIDN RY DOH
FR = 0.15 EMERGENCY REHABILITATION COST FACTOR -
FE = 0.35 ECONOMIC MAINTENANCE .COST FACTOR TO FINANCIAL MAINTENANLE casT
(%) ROAD CHARACTERISTIC FACTOR - | | |
WITHOUT PROJECT CASE -« - KA = 1,14+ 0.70 # Al
WITH  PROJECT CASE. KB = 1.17 + 0.05 % X3
(4) FACTOR FOR ADT o S
WITHOUT FROJECT CAZE AL = -0.1630 +°0.002320 % AODT - -
WITH  PROJECT CASE - X3 = ~0.2034 + 0.000407 # (ADT / LANE) 3 LANE =
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‘8.5 EVALUATION

8.5.1 EmnmnﬁcEWaMaﬁon , SENSIT;v;TYfTESTEj

The yearly dlstnbutaon of the economic ‘costs and benefxts and the calcuiated economlc mdlcators R o e R o CASE .
for evaluation are glven in the table ‘below. ' ' ' ' - ITEM o o ' s e
The results indicate that the 1mprovement of this study route is fea31b1e by cmpioymg the F4 stan- _ a T NET F‘RE ENT VALUE 2, S67 Ly 1,097
dard with DBST surfacing. : ' BENEFIT-/CBST RATIE . i1z 0,97 0.95
. . . . : INTERMAL RATE OF RETURN 12,5 %4 11.4 4 11.2 %
. - . - .. FIRET YEAR RATE OF RETURN 10.0 % 8.7 % 2.5 %
COST AND BENEFIT STATEMENT OF ROUTE IM - & o - . - A e — -
- o T n COETE S BASE +15Y .BASE
' : s 200D BARTY .. BENEFITE . : BASE BASE . -1SZ4
’ TOsT BENEFIT"‘ o o DISCOUNTEDC1ZYY  TTTTTTTTTTTTTTErT e
YEAR ——————— e —= e -
CONET. AGRI. vVioo RHCI : TOTAL TOTAL
COST  BENEFIT SAVING SAVING TOTAL E:Q%T _BEN__EF'ITK
1937 18,621 . 0 0 o 0 20,256 o 8.5.2 Social Impact
1o 0 406 . 1,902 32 2, &40 0 2,089 o SRR o o o R
i75% Q =0l 2,032 23 2,568 0 Z, 047 : " The social impact broughi @bout by the improvement of the study route is shown in the following
1990 0 575 2,163 Iy 2,797 0 1,991 - P .
1991 o 690 2,293 2 U E 02 L0 1.2z . social benefit indicators:
1992 0 785 2,423 A6 2,284 0 1,846 0T :
1733 ' 0 a7 2,553 TR - Ry4g2 0 R -2 A ‘Construction Cost {million baht). - Lo v 18.6
1974 . 0 974 2, &5 53 %710 0 1,678 o - R
1225 5,140 1,024 2,802 =7 4,023 2 329 1,625 s Lo o P s T e o :
1994 0 1: 194 3,080 &1 4, 33; - a 1,563 : 1} General Accessibility Benefit-(million baht): .  2.08
1997 o 1,304 3,272 bty 4, LA 0 1,497 2) Education Benefit (million baht) - C 272
1o 5 ilese  a f?i‘ LA R4 o jlhee ~3) Medical Care Benefit (million babt)’ : L 0048
o L] Py ot :‘:1" =F S 273 . - » 253 . s s o e
2000 O 1,435 3,873 & o6 o 1,zz0 - . 4 Total Social Benefits (million baht) (1+2+3) - - :-4.85
2001 0 1.745 4,071 g2’ o, 8¥R 0 1,207 - 5) Social Benefit/Cost Ratio (x 10" " - _ 1 26.08
L .r‘_'?i):f ":21 2ES 1,855 4,269 &7 + 211 -1, D27 1, 135 . 6) Raﬂking by SOCial Benefits : 1
- - - . . . 2 .
TOTAL 16,508 16,587 44,453 871 62,111 21,857 24,424 7) Weighted Production Value Gain/Cost (x 16) P 139
- e it - e —— e e 8) Ranking by 7 : 3
EE:EDUNTED 21,857 4,112 17,770 34z 24,424 9) Combined Ratio (x 109 : 39,95
NET PREZENT VALLE H 2+ 547 Overall Ranking <2
BENEFITACOST RATIO _ : 1.12
INTERNAL RATE 0OF RETURN : 13.5 %
FIRST YEAR RATE OF RETLRM : 10,0 %
ORTIMUM OPENING YEAR : 198

820



8.5.3 . Overail Evaluation
It is éouciuded and recommended that, considering the overall ranking and possible schedule of

the improvement and/or new construction of the study routes, this study route should be improv-
" ed with the opening year 1988.
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STUDY ROUTE NO. IM-9

Chongwat : Udon Thani
A. Nong Han (J.R. 22 )~ A. Kumphawapi (J.R. 2023}
L.ength ': 34.3 KM. |
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SUMMARY

General
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9.1 TRAFFIC

9.1.1 Method Employed in fI_‘raffic Foreéﬁsiing

The growth rate method was emp]oyed in. fon ecasting traffic because no dlverted traffic after

improvement was cxpected on this study route.

9.1.2 Assu:ﬁed Road Link

R.22
A. Nong Han .

-
-
-
-
]
-
-
L)
-
-
-
L

=¥y

H
.}
=
E
s
s
o d

"(58 Kha Nei

" LEGEND

0

=]
iRENER

b

A. Kumphowapi

9.1,.3 Traffic Forecast

1) Items necessary for forecasting traffic were:
- Traffic volume in base year -
- Passenger and freight movement in base year
- Growth rates of passenger and freight movement
- Rate of induced and develdped movement
- Traffic composition

.TRAFFIE-VQLUME IN BASE YEAR

93

S TYPE oF VEHILLE .
L INK - e ik e - e BT M/D  TOTAL
F/C L/ZB. . M/AR HfB F/F&T- 477 &/T 10/7
1 5 : 27 22 2 /7 ig = 4 120 2?& 34
2 i L E7. 1z o 51 1% 14 o 190 258 442
AVE. 3 =1 = 1 &1 iz 20 4 124 237 441
FQMuENPER AND FREIGHT MOVEMENT IN BASE YEAR
FROFOSED 'QEEENEER- .FREIFHT MOVEMENT (TONNAGE FER DAY )
ROAD- MOVEMENT =~ = e e e
LINK (TRIFZ FER DAY) = NON-AGRI. AGRI. OTAL
1 1294 59.3 45,2 105,90
2 1272 S50.2 28,4 oL
GROWTH RATE. OF FASRENHER MOVEMENT
(UNIT 3 4 F.AL)
- Trattic Zene YEAR : PER‘CQFITQ FOFULATION FASZENGER
' Co INCOME MOVEMENT
Gummy Nods e _ e e ————————
Road Link Code 1984 ~ 1was e 1.2 5.7
Propused Road Liok 19838 ~ 1994 a1 1.1 5.5
1994 - 2002 .1 0.9 5.4
Other Rogd e e = mmwmmmmcm oo e
GROWTH RATE DOF FREIGHT MOVEMENT
(UNIT = % F.A.D
YEAR NON-AGRI. ©  AGRI. FREIGHT
) :  FREIGHT FREIGHT MOVEMENT
1924 - 1923 7.0 0.5 4.4
1928 - 1974 b E 0.5 4,7
1994 ~ 2002 &7 0.5 5.1



RAOTE OF - INDUCED 'AND DEVELOPED MOVEMENT -

.“_:U_NIT 2 ;,.)

Innutsn

CAGRIL

YEAR L INK PASZENGER NON<AGRI. ¢
: . N ' FREIGHT . FREIGHT
1 iz MOVEMENT  MOVEMENT  MOVEMENT
1 wEE 15.0 15.0 0.0 0.0 0.5
1994 . 15,0 15,0 0.0 0.0 40
2007 15, 0 15.0 0.0 0.0 7.7
TRAFFIC COMPOSITION
I CUNIT 3 %)
LINEK PASSENGER - o FRETGHT -
YEAR - SERE s _ I i
N P/C F/P L/B  M/E H/B /T 4/T  6/T 1077
1734 5.0 S6.5 16.7 20.4 - 1.2 19.3 31.4 421 . 7.0
1 1wEE 12,4 S2.4 137 18.8 2.5 17.9 27.0 43,9 . 11.%
1994 23,9 86,2  P.1 16,3 4.4 15.8  20.1 84.5 17.6
2002 39.0 28.0 £.0 120 7.0 % 13.0°11.0 50.0 26,0
1754 1.0 41.&6.50.0 7.5 0.0 17.4 41.3 =20.4 10.%
2 1988 2,4 A0,8 39,5 5.7 1.t 16,47 34046 F4,5 14,7
1994 23,1 BV.A - FE.EO10.5 B9 - 15.0 4.5 41.3 19.3
ZOOZ  BPL0 0 2,0 2.0 13,0 7.0 13.0 11.0 S0.0 26.0
2) The .following were output:
- Forecasted ADT
- Traffic volumes
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE
TYFE OF VEHICLE . ; '
YEAR —— _— i - ———<2=  ADT  M/C TOTAL
F/C L/B M/E M/B F/PT  4/T . &/T  10/T - . -
iwss 25 53 32 = 114 1% e s z26 Em17. S9s
1994 &% 45 4z 13 141 15 = 1% BeE 357 725
So0z 175 17 5a 21 182 10 4z . 23 SmA 0 411 w47

oy

v

F/IPET 1
v
TOTAL

P s L e o

CIOINT= 2

N+D 14 17
as/T 1 = p
v O O
TOTAL 1= 12
NA+D 2 17
L/T 1 4 =
oV 0
TOTAL =0 1
N+ 7 7.
10/7 I 1 1
o 0 0
TOTAL = o
N+D 243 245
AnT I T ¥
DV 0 O
TOTAL 279 2|
N+D 26 2R
M/ 1 70 20
oy O (¥]
TOTAL 17 213
N+ 539 G4
TOTAL 1 57 o7
' o 0. 0
TOTAL 5%6 0 &00

NOTE
N
oy

NORMAL TRAFFIC
[EVELGPED TRAFFILC 1

T4 AL BE . A0 183 - 151 152
& 5 W " 23 i) o
0 o o0 0 a0
== 70 &7 L7 174 172 1745
4 e B X B 12 I B
7 3 4 & =2 pEg z
0. 0 O G 0 O

=3 27 7 45 14 iz 1=
2a = 25 =i =1 50 =1
4. 6 4 5 & & o
0 0 0 0 0 8] 0
32 43 ey &2 = 52 S
4 i1 10 i1 e 27 =7

i 2 2 = 4 4 4
) 0 s 0 0 0 (%)

5 12 12 13 a» 31 3t
100 129 113 iz 140 155 152
15 1% 17 13 =4 73 24
0 . Q 0 0 0 0 O
114 142 {30 141 124 17% 132
i4 13 13 13 o 7 =
Z 2 z z 1 1 1
0 o -0 O 0 0 0
17 15 15 i= 10 < 10
22 0 22 z 40 =4 27
2 5 = 4 & = &

] [#] 0O Q 1. i i
26 =5 LIS | 44. o 473
7 i1 10 i1 =1 17 1%

S | z z 2 = a =
O O O 0 5] ) O

& 1z 121z 74 s e
244 el 218 320 472 453 445
=7 4% 43 4z 71 &3 7O
0 1 1 1 Bl 1 1
FEQ U700 ZaAs  BAS 545 522 534
97 . ZB7. AR5 BRL O 3PE 357 3T
20 20 7O RO 20 20 20
0 (5] 0 0 ) 0 0
%17 3IE7 ESL O FS7 0 414 407 411
=541 L7 ASE 656 BAS 240 255
57 &3 x= L8 71 a2z o0
0 i 1 1 = 1 p
gem e 727 7EZ 7RSS . 9S8 waG 947

DIVERTED TRAFFIC
INDUCED TRAFFIC
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9.2 AGRICULTURAL DEVELOPMENT

2.2.1 Present Condition

Seventy-nine percent of rcuitiva_t'ed land in the influcnce area is covered by paddy fields. Many
old paddy fields are affected by_:salinit'y and the average yield of rice is relatively low. Among
the major crops planted in upland fields in the 1983 crop year, sugarcane occupies around 45%
and other Crops_ are cassava, kenaf and beans. Two large sugarcane factories are located in Am-
phoe Muang Kumphawapi and near Nong Han, They process a total of around 1.2 miltion tons
of sugarcane from November-to May every year.

Land use and capability conditions in the arca are shown in Table 9.2.1 and Figure 9.2.1. A
typical cropping calendar in the area is shown in Figure 9.2.2.

9.2.2 Development Projection

Future agricultural development in the arca of influence was projected for both cases of **with
a_ﬁ_d without project’’. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 9.2.2.

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 9.2.3, The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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FIGURE 9.2.2 CROPPING CALENDAR

TROUTE TH-9 - " Related Amphoes: 0216 Kumphawapi
I ‘ ' : 0217 Nong Han

MONTR 1§ gan| FEB| MAR| APR | HAY | Juw | JUL | ADG| SEP | o | NOV | DEC
 CROP
RICE O~ - o
SAYBEANS Q=== %
MUNGBEANS : -0 *—1X
GROUNDNUTS . ®
CASSAVA ' ¢
KENAF o D ¥
SUGARCANE : . : P —(
Note:
FIRST CROP ' 7 SECOND CROP
OO e x OO * >
sowing  growing harvesting

season season season



TABLE 9.2.1 CULTIVATED LAND
L UNIT 1ooo_Rni (KM2) 1.

— o At e et i b

O CcHanaWAT AMPHOE CULTIVATED LAND -
NAME  NAME f:“f;EBEG"EIECE""“fupLANn'FiEng1 . TOTAL
UDDN THANI  KUMPHAWARI 15,69 ( 21.90)  7.25 ( 11.60) 20,94 ( 33.50)
 NONG- HAN 71,62 (114.59) 15.39 ( 24.62) 87.01 (139,22
wral . .es.at (126,500 22.64 ( 36.22) 107,95 (172.72)

ITEM. ) . RICE  MAIZE SORGHUM BEANS GROUND CASSAVA KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
(PADDY) NUTS CANE BEANS TOTAL
FLANTED AREA | (1000 RAI). '
BASE YEARR ' C1eE) 53,350 - - 0.18 0, 09 ' 5.07 3.5%9 7.33 - - 16. 24 74.561
WITHOUT PROJECT (1988) £0. 80 - - o.21 - 0.0%  S.id 3. 64 5. 45 _ _ 16.50 77,29
(1974) 63,36 - - 0.2% - (.09 . E.15 2.71 7.59 - - 14.7% 80,466
{2002) 65,20 = - . 0.21 C 0.10 0 S.27 T80 7.7& - - 17.20 5,40
WITH PROJECT (1985 &1.04 - - 0.21 . 0.09 S.12 2. 66 7.47 - ~ 16.55  77.5%
: (1994) L a7.90 - - - 0.29 - 0.10 5.22 .80 7.7¢ - - 17.18  85.0%
(2002) . 72.51 - - 0.4% .0.10  S.34 3.00 2. 22 - - 18,10 90,41
CROP YIELD ' (KG/RAT)
BASE YEAR (1933) 270.8 - - 120,83 230.0 2081.2  218.2  4731.0 - -
WITHOUT PROJECT (1928) 270.5 - - 122.4  230.0 2081.2 212.2 4764.7 - -
. (1994} o 270.8 - - 124.2  230.0 2031.2 F13.2 &305.4 - ~
(2002) 270.8 - ~ 127.9  230.0 2031.2 213.2 ASB&0.0 - -
WITH PROJECT (19e) 271.4 - - 122.0  230.0 2031.2 213.2 &771.5 ~- -
' (1994) L2781 - - {27.5  220.0 2021,2 213.2  AESZ.L1 - -
(2002) 2E0. 0 - - 133.7 220.0 2031.2 212.2  APL3.6 - -
CROF PRODUCTION AMOUNT © (TEN)
BASE YEAR (1923) 15,201 . - ~ 22 21 10,292 765 497,230 - - 40,444 76,245
WITHOUT PROJECT (1922) 14, 483 - _— 25 21 10,374 777  S0.374 - - 61,573 72,0326
(1974) 17,295 - - 31 21 10,4467 791 51,4856 - ~  AZ,952 80,292
(2002) | 12,469 . - = o) 22 10,594 210 SE.292 . - - &4.259 S3,3%7
WITH FROJECT (1922) 16,563 - - 26 21 10,274 779  S0,607 - - 61,828 78,395
(1794) 18,474 - - 37 22 10,600 210 53,342 - ~  &8,810 93,454
(2002) 20, 304 - - 57 23 10,881 35z 57,218 - - 57,032 99,326

NOTE ¢ SYMBOL “-° MEANS ZERDQ DR MEGLIGIBLE

e S e e e e o e e e e e e . e e e e P — —r
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TABLE 9.2.3 NET PRODUCTION VALUE

9-11

ITEM ,  RICE MAIZE SDRGHUM BEANS OCROUND CASSAVA KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
2 : -‘('pgnnvj e : NUTS - R CCANE T BEANS - - TOTaL
FARMGATE PRICE - (BAHT/TON) : o | | |
WITHOUT PROJECT (1933 — 2002) 4,049 - - 5,150 7,143 876 44120 467 - -
WITH = FROJECT (1988 = 2002): 45087 - = 8,168 7.166 37 4,155 a7¢ - -
CROP PRODUCTION COST (BAHT/RAT) -
BASE YEAR (1333 704 - -~ aze 951 776 302 1,952 - -
WITHOUT PROJECT: - (1983) 704 . - - 438 251 776 03 1.962 - ~
o (1998) 704 - - 438 o1 776 803 1,972 - -
(Z002) 704 - = 443 251 776 202 1,931 - -
WITH  PROJECT  (1983) 705 - - 432 751 776 203 1,962 - -
(1994) 712 - - 442 951 776 202 1,973 - -
(2002) 722 - - 442 251 776 202 1,974 - -
NET FRODUCTION VALUE (1000 BAHT)
WITHOUT PROUECT - (1983) 24, 159 - - a0 63 5,120 274 2,373 - - 14,390 38,577
(1974) 25,411 - ~ 50 S - S, 1&b a0 9,131 - ~ 14,492 40,103
(2002) 27,136 - - &7 &6 5,229 287 9549 - - 15,142 42,278
WITH  FROMECT (1953 247474 - - 4z 64 5,247 203 9,527 - - 15,185 39,861
T (1FE4) 27,995 - - 2 b6 » 352 315 10.101 - - 15,896 42,881
(2002) 50,627 - - 104 70 5,494 331 10,966 . - C = 16,745 47,592
NET VALUE ADRED (1000 BAHT)
1288 487 - - 2 i 129 29 424 - - 795 1,282
1994 2,574 - - 12 1 194 55 70 - - 1,204 3,775
2002 3,491 - - 27 4 265 48 1,472 - - 1,823 5,314
' NOTE : SYMBOL °-* MEANS ZERD OR NEGLIGIBLE



9.3 VOC SAVINGS

In accordance with the concept and data given‘ in Section 3.4 of the Text Réiaori; VGCs on the: -
road link concerned were calculated in the two cases of ““with and without project”.

Road length by road class is shown in Table 9.3.1. Data for additional VOCs are shown in Table

9.3.2.

VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated

as shown in Table 9.3.3.

TABLE 9.3.1 ROAD LENGTH BY ROAD CLASS

(LINIT .2 kM2

'TABLE 9,33 VEHICLE OPERATING COST SAVING

CUNIT 3 1000 BAHT)
LINK 1583 1974 _ L ROOZ
ND.  WITHOUT WITH SAVING WITHOUT . WITH.© SAVING WITHOUT - WITH SAVING
1 12,291 YE7E 64016 17,286 9, 030 2,257 29,217 13,240 2,577
2 7,214 4,170 1,084 9,499 3 285 1.468 14,495 13, 36% 2,234
TOTAL 20,105 12,084 7,061 26,955 17,2645 7,731 40,312 25,501 14,811
NOTE R . _
(1) WITHOUT : WITHOUT PROJECT CASE “42) WITH @ WITH PROECT CASE
(3} SAVING : VEHICLE OFERATING COST SAVING

. (4) LINK NO,

PROFPDZED LLINK

=1 -7

' WITHOUT PROJECT CASE WITH
LINK - U PROJECT
: LATERITE B : T cAsE
N, FAVED - EARTH STOTAL —————
GroD FAIR POCR : PAVED
1 - 5.0 10.1 5.5 - 20,6 20,4
z - - 2.7 10,0 - 13,7 1.7
. TABLE 9.3.2 DATA FOR ADDITIUNAL YOC COST
CUNIT OF LENGTH : M)
EE S === E = B e e o e ] EonmmmEm S SES TS Smoass === = = - === :
L INK CURVE GRADE CVILLAGE  NO. OF NO. OF NO. OF  NO. OF
CASE ————m : R — == INTER-. TIMBER NARKIW
N 100 150 200 250 300 375 SO0 730 1500 1 2 2 4 5§  NO. LENGTH SECTION BRIDSE BRIDSE CORNER
1 WITHOUT &7 31 - -~ 93 115 123 96 1012 SAZ0 1750 800 - - . 5 2200 5 11 - -
WITH 112 = - - 98 115 122 %6 1017 5300 1600 &S50 IS0 - s 2200 - - -
2 WITHOUT 143 133 71 S50 429 205 2027 4397 ©4% 47231 750 100 . - - s 2300 a z - -
WITH 164 195 224 SS1 429 305 227 A32 717 2S00 950 - - - 5 2300 - - - 3

9-12
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9.4 ENGINEERING

94.1 Soi] and Materia]s

Existing subgrade soil and material sources in the vicinity of the study routé investigated by~

DOH and their physical characteristics are shown in Figﬁre 9.4.1 and Table 9.4.1, respec-

tively.

Rock aggregate sources were assumed as shown below:

) o Description Est.
No. '  Source U of Quantity

_ L . Sample m?
9/C8-1 KM. 40 + 800 Rt close to Wang Saphung-Ud(_)n Thani  Limestone Plentiful
9/CS-2 KM. 48+ 900 Rt Wang Saphung-Udon Thani Limestone Dlentiful

(Scale Pattana Quarry)

FIGURE  9.4.1 SOIL AND MATERIAL SOURCES
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TABLE 9.4.1° PHYSICAL 'CHARACT_ERISTICS OF MATERIALS

Route Udon Thani -
Sakon Nakhon

- ‘ e _ _ Comp. . _ :
Description Est. ARSHTO - . Sieve Analysis % Passing Plasticity DH-T Stand, Lab. C.BE.R. Durability
No. source of ‘Quantity Classifi- wen : _ opt. CBR = Swell
: Sample w3 cation & 50.0 25.0  .19.0 9.5 . #4 . #10 . #40 - #200 LL .. PT . 95% gm/cc. 95% % Abr. Dur,
" “SUBGRADE
9/5G-1.. KM. 6+400 Lt 13 M, A-2-4" 100 96,2  28.2 N-P i1.2° 1.818 20.0 -
9/5G-2, KM. 124000 Rt 15_M.. A4 106 95.6 43.1 N-P 10.3 1.970 9.5 -
9/5G-3.  KM. 18+000 Rt 13 M. A-4 100 99.5  45.3 N-P 11.0 1.837 5.0 -
9/SG-4. KM. 23+000 Lt 15 M a4 100 99.9 9973 - 37.2 N-P 11.0 1.746 12.5 = -
9/56-5. kM. 304500 Lt 10 M. a-4 100 99.3 97.5  43.5 N-P. 10.6 1.888 31.0 -
LATERLTE
9/L-1 KM. 5444000 Lt 200 M. . -~  Laterite 16,000  A-l-a 190 98 90 59 34 22 17 11 24.2 4.3 8.0 2.360 53.5 0.20 57.6 65.5
Khon Kaen - Udon Thani ' S :
9/1-2 KM. 5174200 Lt 350 M., ~  lLaterite 20,000 A-2-4 100 95 - 84 48 26 20 15 13 23.3  9.9. S.4-2.319 26.0 40.8 70.0
: Khon Kaen - Udon Thami . :
9/L-3 @i, 134950 Lt 300 M. Laterite 84,000 A-2-4 100 90 8l 46 28 23 22 12 24.0 9.1 7.4 2.233 39.5 0.24 46.6 67.6
Kumphawapi -
Sri Tart
9/1-4 K. 9+700 Rt 300 M. Laterite 57,000 - a-2-4 100 - 98 76 44 37 31 10 .25.1 9.1 8.0 2.270 39.4 0.14 139.4 66.7
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9.4.2 Preliminary Design

9.4.2.1 Design Criteria

Design Standard
Geometric Design Criteria
Typical Cross Section

Minimum Height of Embankment in
Flooding Section

Pavement Structure
DBST -
Crushed Aggregate Base CBR_B 80%
Soil Aggregate Subbase CBR = 25%

3 DOH (Provincial H_igh:way)

as'shown 1n Figure 9.'4.,2_

0.7 m above flood level

2.5 cm
15.0 ¢cm

10.0 em (minimum requirement)

Box Culvert

Standard size
Location

Bridge

Reinforced concrete standard type
Substructure

1.5%1.5,24%x24 & 3.0x3.0m

as required

Width 9.0 m
Pile-bent type

The existing and designed plan and profile are shown in Drawings 9-1/9-4.

Selected Materials CBR= 6% as required
Pipe Culvert
Standardized type 80, 100, 120 & 150 cm in diameter
Location as required
Standard intervals B
Paddy area 200 m
Others 500 m
FIGURE 9.4.2 TYPICAL CROSS SECTION
13
|
400
RIGHT OF WAY
.00 -
—ROAD BED
200 VARIABLE 2.00 LT84 3.50 - ) LT8 — 2.00 - VARIABLE = 200
o “PHOULDER]  ©  CARRIAGE WAY L DEF :
3 si50 FTU :
PRiMf COAT
, -
-:-_,% . i;ﬁ—?:.ﬂofo- I.5=3.0%, 59,
- - o : ' 27, &
= Sy, 3
8 | . %5, 2
oS | EXISTING W 49, o

‘ﬂm\ SO S

POSSIBLE ° SOURCE FOR SUBGRADE

ROAD BED

SOIL AGGREGATE SHGUL.DER

1)
\‘;/ _gg_ .
—_— ———
, 1 [ 'V POSSIBLE SCURCE FOR SUBGRADE

N
U

. MINY
DOUBLE BITUMINGUS SURFACE THEATME_NT'( T=25¢cM)

CRUSHED STOME BASE [ T = 1504 )~

SOIL AGGREGATE SUBBASE [ T = [0~485CM )

SUBGRADE

PROVINCIAL HIGHWAY ( CLASS F4 )
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9.4.2.2 Special Conditions in Designing

Partial Employment of New Route

Since the existing road at the south end was destroyed by flooding and has remained without restora-
tion, a new ro;ite was employed on this portion because of the following reasons:

Physical condition T _ _ L
The section facing the Lampao River is being eroded especially by flooding. The total length of
the route is not changed by employing the new route. :
Construction costs

The construction costs required for the new route are not higher than those for the existing route
because costs for erosion contro] structures would also be required on the existing route.

9.4.2.3 Pavement Design
1) Cumulative number of ESA in one direction

- ESA conversion factors

Heavy bus 0.50
Medium truck : 0.76
Heavy truck ;o 1.24

- Forecasted ADT by vehicle type

Year 1988 1994
Traffic/road link 1 2 3 4 i 2 '3 4
Heavy bus 5 4 — 13 12 — —
Medium truck 3019 — — 35 2% — -
Heavy truck 8 8 — — 13 12 — -

- Cumulative number of ESA in one directio.n'by road link . E
Road link i 2 . 3 4 .
7 years (10) 0.054 0.042 - -

2) VDesign CBR values
Road link

Design CBR (%)

Surfacing

Aggregate base

‘Subbase
Road link

3) Required- thickness of pavement | _
DBST (2.5 ¢m) .

13.2

15 cm (CBR not less than 25%)

¢ Minimum requirement 10 cm

4)7 .Overlay required in 7 years
DBST resurfacing

'9.4.2.4 Drainage and Structures -

2
“10cem -

The locations of existing and designed RC box culverts and RC bridges and their dimensions are

shown below:

STATION
1% 150
2+ 927
3+ 101
10 + 747
12 + 720
12+
13+ 949 -
15 ¥
16 + 122
1674 239
17 + 482
19 + 341
20 + 122
21 + 935
26 + 678
27.+ 366
29 + 337
34 + 050

962

857 "

PROPOSED STRUCTURES

EXISTING STRUCTURES

TYPE SIZE TYPE SIZE
Pimber Bridge 4.5 x 15.0 RC Eridge 2.0 x 15.0
" v 4.5 % 5.0 Box Culvert  2-2.4 x 2.4 x 18,
“ " 4.5 x 12.0 RC Bridge 9.0 x 15.0
" " 4.5 x 10.0 woow $.0 x 12.0
" n 4.5 x 9.0 W 9.0 x 10.0
. " 4.5 x 15.0 nmoooe 9.0 x 15.0
- : 4.5 % 10.0 L 9.0 x 10.0
‘Pipe culvert '3-$1.0 x 12.4 Box Culvert 2-2.4 x 2.4 x 18.
Timber Bridge 4.5 x 30.0 RC Bridge 9.0 x 30.0
" pipe culvert  3-1.0 x 13.5 Box Culvert  2-2.4 x 2.4 x 18.
Timber Bridge 4.5 x 25.0 RC Bridge 9.0 x 30.0
" W 4,5 x12.0 woom 9.0 i 15.0
" " 7 4,5 .x 5.0 ) Box Culvert 2-2.4 x 2.4 x 18,
Pipe Culvert 3-91.0 x 13.7 W 1-2.4 % 2.4 x 18.0
o " 3-91.0 x 10.3 " " 1-2.4 x 2.4 x 18.
Timber Bridge . 4.5 x15.0 RC Bridge - 9.0 x 20.0
o 4.5 x 10,0 oo 9.0 x 15.0
- - Box Culvert 2-2.4 x 2.4 x 18.

;946



9.4.3 Quantities and Construction and Road Maintenance Losts

The required construction costs were estimated based on the results of the preliminary design as

shown in Table 9.4.2. Financial costs with breakdown into local and foreign currency. poruons, N

economic costs and residual values were estimated as follows and in 9.4.4:

IM—9 L=34.3km  (baht)
Financial cost : 80,463,000
Economic cost 1 67,565,000
Residual value ;30,295,000

The required road maintenance costs are shown in Table 9.4.3.

9-17
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S Constructlon Schedule

o 9_.‘4:.4 Con.siruct'i(m ‘and Disbursemcnt Schedules

Length =34.3 km

Assumptxon Completlon date December 31, 1987

Year & 1986 1987
Month Dry season Wetl.  Dry season Wet |Drv
WORK ITEMS 2 % 4 5 d 7] 8 SLYLLLZ 1!2 3 4 6 7 4 gl01112
CONTRACT

PREPARATORY WORKS

MAJOR WORKS
(PRECEDING)

PAVEMENT WORKS

: MAJOR WORKS

(FOLLOWING}
QTEUCTURE WORKS
MISC WORKS

CLEARiNG~Up

PAYMENT IN % 40% - 60 %
Yearlj} Disbursement Schedule
Assumption: Annual rise in prices
Year Base yeéar '(1985) 1986 1987
Currency 1984
Local 100 110.0 121.0 133.1
‘Foreign 100 106.5 113.4 120.8

LOCAL AND FOREIGN COHPOMENTS OF CONSTRUCTION COST

el L7 8

( Route - 72
1986 7
F/¢  Total L/c
15.7 32.1 24.7
Z.1 5.5 B.2
7.8 37.6 32.9

(Upit @ Hillion Baht)

28,5 &1.4  52.7 4£6.3 5%.0

fa.7IN L D.66)-C 4.39) (-4.22) (1,08 (2,272 { 1.93) .C 1. 74y ( 3.6

5====Hn====u==znn-—=n==u======

Remarks ¢ L/C 't Local Currency Fortion

F/C t Foreian Currancy Fortion
(Y t UB% Equivalent ( US$1 = 27 Baht)

s-::ﬂu===uznu=="=-======ﬁ—aw=========:===$========
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EARTHWORK . =
Clearing & Grubbinag. _
Roadway Excavations Unclasgified
Embankments Cemmon Soil :
Embankments Selected Material
- Rerlacement of Soft Seot
Sub Total

SUBRASE & BASE COURSES
Subbaces Soil Assrasate
Agaresate Base¥
Cement Stabilized Bacse.
Shoulders Soil. Agsresgate

Sub Total

SURFACE. COURSES. - . S
Asphaltic Prime/Tack Coat
Double Bituminous Surface Treatments
Asrhaltic Concrete Surfacinag¥¥
Sub Total

STRUCTURES _ .
RC Pipe Culvert (D 1.0m Equivalent)

RC Box Culvert (2.4mx2.4m Eauvivalent)

RC Bride (W=%.Dm L=10m Equivalent?
Sub Total :

hn____n___.___.__.._....-..........________._.-—........_-............_......_...__-..-.--.--..__._____._-_—_____..._._.._._.._._..___.—_.....-_.._......_..-a-.,———_..-..—.—.____--.—.-..-..—n——————_m

INCIDENTALS

Miscallaneous Work ({a)x7%)

ﬁam*“_,_______..--_...-........-..................—._-———.--—__...___..._.-_---.,.........-.‘_.-......,..._-_——..—......____.__......-..-.__——-__.._..........._-a.-—._..-__._...........—-——---—-————————mmm———

CONTRACT AMOUNT (b)
PHYSICAL CONTINGENCIES ({b)x10%) (&)

ENGINEERING AND SUPERVISION
(((br+(c)Ixi0%) (d)

LAND ACQUISITION
Hiaghly Develored lLand
Less Develored Land
Sub Total (e} '

PROJECT COST ((b)+(c)+(dr+(e))?

AVERAGE COST PER KM

T U e T L
R~ R N e

% The. unit eprices are modified by assresate

o o ——

- TABLY, 9.4,2  CONSTRUCTION QUANTITIES AND COSTS

(ROUTE IM--9 Leagth =34.3 km)

Financial.

Unit Unit Rate-

B
ha 10,000
m3 ‘ 19
m3 38
m3 . 70
m3 ... &8
"3 TV
n3 429
m3 370
m3 ' 120
w2 ) 12
w2 : o 40
ot 750
m. 2,000
. 18:800
n 44642500
lg
‘1s
lez
ha 50:000
ha - 15,000
l=

230,000

0
. 35400

41,500
33560
ﬁ o
12+800

223000

188,740

124540
) 0
299
131489

4593
145372
"0
155346
20600

2:476
71548
; 0
105224

2978
43061
83496
15: 734

bbby 465

b1 44T

70921

2,400
&0

haulase distance.
#* Rate iz arrlied only for Asphaltic -Concrete Surfacins
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61981

115124

44499

35258

2+836

e - b o L R e e

mmm mml et e B A T p e e A e A e e A4 3 A e e

61708

1476

5:725

83

83

83

31,885

31159

44255

85

100

115362

17098

8+:490

13,059

53,711

5:371

55027

e et e e e e v e+ ok S " o ot 78 A mn . ok D T o T W S St o e ke SR A T R TPy ok ATV e e o T 4 S T A AR SIS

A 1000 2

?0
10:226

50
8:549

50%%

o

50
61530
25305

0
)
25305
24y530

n
g

100
21460
30295
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~ TABLE 9.4.3 ROAD MAINTENANCE COST SAVING

WITHOUT FRUJEPT CASE

“““““““““““““““““ syt ot e o .‘ - e — L “u““&—_______._‘_-_Nu“‘____._.___m-"_-__‘ RI:]AD -
LINK _ ﬁUERAuE LENGTH FACTOR RGQD CUNIT TOTAL - . AVERAGE LENuTH FACTOR  ROAD UNIT TOTAL MAINTE.
YEAR - DAILY aF FOR - CHARA.  MAINTE. = MAINTE. DAILY. . .. OF . . FI3R  CHARA.  MAINTE.  MAINTE. ST
N, OTRAFFIC S LINK ADT  FACTOR,  OST COST C TRAFFIC  LINE  ADT  FACTOR COST COST SAVING
. <ADT: L DAl KA < S CCADTY . <L X3 KB LU LT L
" (VEHICLE)Y (KM ' ~ {BAHT/KM) (1000 BAHT) (VEHICLE) (M) ' C(BAHT/EM) (1000 BAHT). (1000 BAHT)
joms 24201 'zo.g 0.80  1.53 16,112 s3z Fe1.0 0.4 0.00 1.1% 13,54z 473 55
1 1994 3IF.4 L P0.6 0.462 . 1,639 17, ?77'_; T 244.7 2064 0.00 1,18 13,243 By o3
2003 S35.2 0.4 095 1,92 20,177 414 S507.7  Z0.4 0,00 1,18 13,24% 273 14
1998 247,46, 12,7 0.42 1.54 _1@i241¢[ 222 263, & 2.7 0,00 t.120 132,242 121 41
Z 1994 336.3 0 13,7 0.62 1.63 17,725 243 41,8 13,7 0.0 1.18 13,242 1at A1
2007 . S00.5 ch 0.95% 1.92 20,179 276 457,40 13,7 0.00  1.12 13,242 181 95
1925 245.1 4.3 142164 S54 2670 3403 ' '1:,24L 454 100
TOTAL 1994 IIZ.2 F.3 17,7357 L7 42,5 34,3 13,24 454 55
2002 5F1.3 34,3 20,179 X 499.7 34,3 -,h4e 454 TR
NOTE (1)  TOTAL MAINTENANCE COST T=UxL
(Z) UNIT MAINTENANCE COST U= M & (KA or KB) # FA # (1 + FR) # FE
M 3 SPECIFIED MAINTENANCE COST -
CWITHOUT FPROJECT CASE - M = 7,700 BAHT/EM
WITH FROLECT CASE M o= &, 200 BAHT/LH
FA = 1.40 ﬁﬂMINi”TRﬁTiHN FACTOR FOR DIRECT LABOUR HPERQTIDN BY DOH
FR = 0.15 EMERGENCY REHABILITATION COST FACTOR
FE = 0,85 ECONOMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANGE COST
(%) ROAD CHARACTERIZTIC FACTOR - |
WITHOUT PROJECT CASE KA = 1025 % 0.70 #® Al
WITH PROJECT - CASE KB o= 1,18 400005 8 X3
(4) FACTOR FOR ADT |
WITHOLT PROJECT CASE Al = +0.1630 4 0.002320 ¥ ADT
WITH PROJECT CASE . - XZ = LANE = =

[
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~0.20%34 + 0.00040% = (ADT / LANE) 3
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9.5 EVALUATION

951 Econo_mic Evaluation THENSITI V 1 TY TE"‘TE

The yearly d:strnbutlon of the economic costs and beneflts and the caiculated econonnc mdlcators '
for evaluation are gwen in the table below.

NET PRESENT VALUE
BENEF1T,COST RATI®
INTERNAL RATE OF RETURN

FIRST YEAR RATE OF RETLRN

The results indicate that the improvement of this study route is feasible by employing the Fd stan- "~
dard with DBST surfacing. o o ' S

CU;TQ
BENEFITb

COSTS AND BENEFITS STATEMENT OF ROUTE T - 9

( 10(:)0 E'AHT y

CAZE

BASE 1 2
72266 ~4, 0647 -5, 737
C1.09 0.95 0. 93
1.1 % 11.4 % 11.1 %
V.5 % 8.3 % .1 %

BATE +15% BASE

BASE BASE ~15%

COST . BENEFIT“ nxscnuﬂTEn(izz}
YEAR - T R e i
CONST.  AGRI. __'_vmb_' RMC TOTAL TOTAL
COST  BENEFIT SAVING SAVING  TOTAL COST BENEFIT
1984 274025 0 o 0 ) , 204 0 .
1927 40,541 0 0 O ¢ 12 H04 0 . R
190 0 1.282 7.081 100 &, 443 o 7.5 9.5.2 “Social Impact
1929 0 1,693 7,504 109 9,311 0 7,423
1990 O Z,114. 7,747 112 10,130 0 7.246
1291 0 2,530 8,391 178 11,043 o 7,0z
1992 0 2,946  &,834 127 11,917 0 5,762 social benefit indicators:
12 0 2,362 9,277 144 12,785 . 0 6,477 § .
1994 0 .77 9,721 155 1%, 654 0 £.17& et eneth tmillion  haht
1995 12,502 3,970 10,357 145 14,492 T,635 5,953 Con“nwnmlcoﬂ("“”mnlmho“
199¢ 0 4,142 10,993 176 15,231 0 5,352% ' ' '
1927 0 4,224 11,629 184 16,170 0 5,206 1} General Accessxbihty Beneflt (zmlilon baht)
1992 0 4,544 12,266 194 17,008 0 4,539
1999 o 4,722 12,902 -07  17.247 o 4,521 . 2} Educaﬂon Benefit (mlllmn baht) |
2000 0 4,920 13,528 217 18, 4ES o0 4,252 3)'dewaica“’B“Wﬁt““”“QHbah”'“"
2001 0 5,122 14,175 278 19,524 0 3,995 . 4) Total Social Benefits (million baht) (1 +2+3)
TATAL 849,732 S4,846 159,806 2,506 F16.757 79,433 8,699 6) Ranking by Social Benefits .
e e e e e —_— e e ————— ———— e m _ 7} Weighted Production Value Gain/Cost (X 102)
DISCOUNTED 79. 823 20,873 64 1 224 1,003 26,499 ) ] 8) Ranking by 7
- B = mEmmmEmEE— 9) Combined Ratio (x 102)
NET PRESENT VALUE : 7,264
Overall Ranking
BENEFIT~/COST RATIO : 1.09 '
INTERNAL RATE OF RETURN T 13,1 %
FIRST YEAR RATE OF RETURN : = 9.5 %
OPTIMUM QFENING YEAR : 195=

- 520

The social 1mpact brought about by the 1mprovement of the stucly route is shown in the following

67.6
2.48
1.33
0.057
3.87
5.72

14
9.67

15.39

13



9,53 Qverall Evaluation
kit is concluded and recommended that, cdnsidering the overall ranking and possible schedule of

the improvement and/or new construction of the study routes, this study route should be improv-
ed with the opening year 1938, :
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