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26.2 AGRICULTURAL DEVELOPMENT

26.2.1 Present Condition

Almost all of cultivated land in the influence area is covered by paddy fields. Kenaf was the only
main crop planted in upland fields in the 1983 crop year.

Land use and capability conditions in the area are shown in Table 26.2.1 and Figure 26.2.1. A
typical cropping calendar in the area is shown in Figure 26.2.2,

26.2.2 Development Projection

Future agricultural development in the area of influence was projected for the two cases of *‘with
and without project””. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 26.2.2.

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 26.2.3, The difference
inn NPV between the two cases is deemed to be the development benefit of the study route.
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rrcure 26.2.1 LAND USE AND CAPABILITY OF INFLUENGE AREA
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FIGURE 26.2.2 CROPPING CALENDAR
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TABLE 26,2,1 CULTIVATED LAND

E UNIT L

1000 RAI (KM2) 1

- sy iy core —
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CHANGWAT AMPHOE LULTIVQTED ann
NAME NAME " PADDY FIELD UPLAND FIELD TOTAL
SURIN | RATTANABURT 29.52 ¢ 47.71)  0.00 { 0.00) 29,332 ( 47.70)
SI =6 KET UTHUMPON PHISAI  75.25 (120.40)  Z2.25 {  3.&0) 77.50 (124,00)
BUNG BOIN 6,44 ( 10.30)  1.48 ( 2.37)  7.92 ( 12.47)
TGTAL . 111051 (178.42)  3.73 (  S.97) 113.:4 (124.33)
TABLE 26.2.2 CROP PRODUCTION
_—— _ .'._..._...__;..._.._._:..,,._...'_;______.._;_;_;;_..;._.._._.__'._.._..'._....._..'.........;.. _ - - - ————
ITEM RICE. MAIZE SORCHUM BEANS SROUND CASSAVA  KENAF  SUGAR  COTTON CASTOR  UPLAND  TOTAL
o ~ (PADIDY) NUTS - CANE REANS TOTAL
PLANTED AREA (1000 RAT)
BASE YEAR (1722) 107,583 - - - - - 2,61 - - - 2,61 110,44
WITHOUT FROJECT  (1958) 107.53 - - - - - Z. &1 - - - Z.61 110,44
O (1994) 107,82 - -~ - - - 2.61 - - - 2,41 110.44
(2002) 107.85 - - -~ - - =61 - - - 7,61 110,84
WITH PROVJECT (1223) 107.83. - - - - ~ A - - - 2.65 110.4%8
(1994) 107.83 - - - - - .87 - - -~ = 57 110.70
(2002) 107.93 - - ~ - - 3,21 - - - .21 111.04
CROP YIELD {(KG/RAT) _
BASE YEAR (1923) 292, 5 ~ - - - - 200.0 - - -
WITHOLUT PROJECT (1pam) 292.5 - - - - - 200, 0 - - ~
(1994) 292.5 - - - ~ - 200,0 - - -
(2002) 2925 - - - - - 200.0 - - -
WITH PROJECT (1933) 293, 2 - - - - - 200.0 - - -
(1994) 297.4 - - - - - 200.0 - - -
(2002) 203.0 - - - - - 200.,0 -~ - -
CROFP PRODUCTION AMOUNT (TON)
BAZE YEAR (1233) 31,540 - - - - - =522 - - - S27 32,082
WITHOUT PROJECT (1983) 21,540 - - - - - S22 - - - SEz 32,042
(1934} ‘31,540 - - - - - S22 - - - ST 32,062
(2002) 21,540 - - - - - S22 - - - Sz 37, 043
WITH FROJECT 1933) 31,615 - - - - - 529 - - - s29 27,144
(1994) 32,064 - - - - - 575 - - - S7S 32,459
(2002) 22,672 - - - - - 5642 - - - 642 23,314
NOTE : SYMEOL "—" MEANS ZERD OUR NEGLIGIBLE



TTEM ,
JAEM )

FARMGATE FRICE

(BAHT/TON)
WITHOUT PROJECT (1983 ~ 2002)

U WITH®  PROJECT (1988 - 2002)

CROF FRODUCTION COST (EAHT/RAT)
BAZSE YEAR (1mEm

WITHOUT PROJECT (1988)
(1994)
(20032)

WITH PROJECT { 1as)
{1994)
(2002)

NET PRODUCTICN VALLE (1000 BAHT)

WITHOUT PROJECT (17E3)
(19%4)
(2002}

WITH FROJECT {193)
(1924)
(Z2002)

NET VALLUE ALDDED (1000 RAHT)
igza
1994
=002

FADDY)

34653

oy bbE

700
700
740

701
70%
720Q

29,734
39,736
39,736

40,373
41,159

4,205

TABLE 2623 NET PRODUCTION VALUE

. At 8 % S v i ok e e R S e LA L L e 2 o ey =

RiGE CMATZE  SORGHUM  BEANS. GROUND  CASSAVA

KENAF  SUGAR - COTTON  CASTOR LPLAND TOTAL
NUTZ SRR CAN - BEANS TUTAL
- = ~ A5 470 - - -
- - - 4 E] 4?9 - - -
- - - 790 - - -
- - - 770 - - -
- ~ - 720 - - -
- - - 790 - - -
- - - 770 - - -
- - - 790 - - ~
- - - 790 - - -
- - - 271 - - - 271 40,007
- - - 271 - - - 71 40,007
- - - 271 - - - 271 40,007
- - - 290 - - - 270 40,443
- - - 34 - - - 2146 41,475
- - - 352 - - - S5z 47,557
- - - 19 - - - 19 £S6
- - - 45 had - - = 1. 445
- - - 21 - - - 21 2,550
: BYMBOL "-Y MEANS ZERO OR NEGLIGIBLE
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'26.3 VOC SAVINGS
Tn accordance with the concept and-data given in Section 3.4 of the Text Report, VOCs on the R  TABLE 26.3.3
road link concerned were calculated in the two cases of “with-and without project’’. - : ST

VEHICLE OPERATING COST SAVING

Road length by road class is shown in Table 26.3.1. Data for additional VQCs are shown in Table U LINg R L o T iea e 2002
26.3.2. o ' B  ND. WITHOUT WITH SAVING. WITHOUT - WITH CSAVING  WITHOUT . . WITH SAVING
: . - : o - - ' 1 10,196 6,239 3,907 13,907 3,655 5,253 21,3898 13,444 7,744
VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated 5 1,805 1.71% "Ton S sm7 . n.004 amn maze 3 20 450
as shown in Table 26.3.3. , , - — M mmmmmmes mmmmme— mmmmoe e eo—ee -~
TOTAL 12,001 3.004 3,997 16,295 10.71%  5.576 24,308 14,174 =.634
NOTE '
(1) WITHOUT : WITHOUT PROJECT CASE U A2) WITH @ WITH. PROJECT CASE
(3) SAVING @ VEHICLE OFERATING COST SAVING -
(4) LINK NQ. = 1 — 9 ¢ PROPQSED LINK (S) LINK NO. = {1 - 19 i SURROUNDING LINK
TABLE 26.3.1 ROAD LENGTH BY ROAD CLASS
_ (UNIT : KM) : o R ‘
WITHOLUT FROJEST CASE WITH o ' )
LINK  =smm—mmm s B - PROJECT
LATERITE , CASE
Nt FAVED  —m—mmmm e et e EARTH TOTAL ~ ——————= ‘
GO0 FAIR PO - PAVED
1 - - i.1 17.0 - 15,1 12. 1
2 - - 4.3 £.0 - 10,3 10.3
TABLE 26.3.2 DATA FOR ADDITIONAL VOC COST
(UNIT OF LENGTH : M)
mxos=oosos=om=om==3 _= s SEsEE ST s ..__:::E:::::: ————— == ====== =mOomTmORs ===\ ma=
LINK CURVE BRADE VILLAGE  NO. OF NO, OF NO. OF M2, OF
CAZE - _ T L e INTER- TIMBER NARROW
N, 100 150 2000 250 00 375 SO0 750 (500 1 2 3 a 5 NO. LENGTH SECTION BRIDGE BRIDGE CORNER :
UOWITHIOT - = - - - - - 705 2264 7600 - 100 - - 3 %00 & - - -
WITH - - = = = - - 344 234 7406 - 200 300 ~ 3 900 - - - -
2 WITHOUT - - - - 402 - 287 136 - 2500 400 @ - . - 25 4 500 t - - -
WITH - - = - 40 =~ 237 13 - 2500 42% - - - 4 400 - - - -
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26.4 EMGINEERING
26.4.1 Soil and Materials

Existing subgrad'e soil and material sources in the viéinity of the study route ihvestiga’téd'by DOH
and their physical characteristics are shown in Figure 26.4.1 and Table 26.4.1, respectively.

Rock aggregate sources were assumed as shown below:

Description Est.

No. Source : of Quantity
_ ' ~ Sample m
26/CS-1 KM. 134400 Rt 2 KM. Surin-Prasat Basalt Plentiful
KM. 144450 Rt 2 KM. Surin-Prasat Basalt Plentiful

26/CS-2 KM. 14+ 450 Rt 2 KM. Surin-Prasat Basalt Plentiful

(Sirathanakit Quarry)
26/CS-3 KM. 144450 Rt 2.0 XM. Surin-Prasat Basalt Plentiful
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FIGURE 26.4.t SOIL AND MATERIAL SOURCES
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TABLE 26,4.1 PHYSICAL CHARACTERISTICS OF MATERIALS -

- 3 . Comp. :
. Description FEst. A.ASH'I'O " Sieve BAnalysis % Passing - Plasticity DH-T Stand, Lab. ¢.B.R. Durability
- No. . Source, _ . of Quantity Classifi- FEE _ . _ opt. R Suall : :
‘ : ' Sample m cation  50.0. 25.0: 19.0 $10  #40. ¥200 LL  PT 95% gm/cc  95% % Abr. Dur.
SUBGRADE
25/sG—1. KM. 19+600 Rt 12'M.  ‘A-4 100 -99.2 69. N-P 10,0 1.915 13.0 -
26/5(3-—2. I{M 24+800 Lt 15 M. a-4 100 9S6.8 84.4 57.0 N-P 9.3 1.907 19.0 -
SAND
26/5-1 KM. 2+700 Lt 300 M Huai Kud.ﬁ"‘ . Plentiful A 3.. ‘
: B e - 100 .
Tha Tum - Swuwan . Wien sand ' 9 98 66 . 2 N.P.
Na Phum o
26/5~2 KM. 53+000 Rt, Lt - Mun River - .pi L
‘ , ent : L - o
close to Surin = sand lﬂ” Less color than standard
Tha Tum — Suwan Na. '
Phum
26/5-3:  KM. 14000 Lt, 1.5 KM. Man River P}éhtifui A-1-b 100 99 23 1 N.P
Tha Tum - - gand . .
Rattana: BRuri
26/5-4 KM. 1+500 Rt 100 M. Mun River 100 54 1 N.P. game as standard color
Uthumphon Fhisai. sand".
- Kam Kexrn Kaew
LATERITE
26/1~1  KM. 17+100 Rt 1 KM. Red | - 100,000 A-2~4 | 100 97 - 94 81 55 43 19 28 26.2 5.0 62.4 60.6
: Rattana Buri - latevite :
Sri Saket
Q4. 1+100 Lt 1 KM. Mun River 5,000  A-l-b 100 99 95 11 L Np
Tha Tum - Rattana Buri Sand 1 _
L1:51 :'3;2:by weight A-2~4 100 98 96 89 73 67 27 17 N.P. 9.5 2.143 16.4 0.89
26/L-2  KM. 304000 Rt § K. ‘Laterite 100,000  A-2-4 100 9 .91 63 46 38 30 18 27.3 8.6 6.8 2.229 30.5 0.04 43.2 63.3
Sam Rong Tap - '
Rattana Buri _ L
26/L~3  KM. 304000 Rt 3 KA. Laterite 150,000 A-2-d 100 97 - 96 83 65 57 47 31 N.P. 72.5  60.0
' Sam Rong Tap - hE
Rattana Buri
26/L-4 K. 164800 Lt 16 K. Laterite 30,000 ““'0 98 88 57 39 M4 28 29.6 17.1 65.2  29.5
Uthumphon Phisai - T o '
Kam Kern Kaew
L3:51 = 3:2 by weight Laterite W00 - 99 91 69 56 39 19 17.0 10.0 10.4 2.122 63.9 -
- S and sand ' ; ' :
26/1~5 ¥M. 16+800 Lt 7.5 KM, Laterité' : 52;300. ‘A-2-b ‘100 96 - 90 6 66 6l - 43 19 23.2 1l.0 7.6 2.218. 12.0 0.10 34.0 48.8

Uthumghon Phisai -
Kam Kern Kaew
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26.4.2 Preliminary Design

26.4.2.1 Design Criteria

Design Standard ' : F4

Geometric Design Criteria - ' ‘ S DOH (Provincial Highway)

Typical Cross Section " _ ' : as shown in Figure 26.4.2

Minimum Height of Embankment in

Flooding Section ) : 0.7 m above flood level

Pavement Structure L
DBST - ¢ 2.5 em
Crushed Aggregate Base CBR= 80% -+ 15.0 cm ,

Soil Aggregate Subbase CBR= 25% ¢ 10.0 em (minimum're‘ql-xire_ment)
Selected Materials CBR= 6% : " as required -

Pipe Culvert o ' :
Standardized type ' 1 80, 100, 120 & 150 cm in diameter
Location . as required

Standard intervals '
Paddy area : 200 m
Others : 500m

Box Culvert
“Standard size
‘Location
Bridge
Reinforced concrete standard type
Substructure

1.5%1.5,2.4%2.4 &3.0x3.0 m
as required '

Width 9.0 m
Pile-bent type

The existing and designed plan and profile are shown in Drawings 26-1/26-4,

FIGURE 26.4.2 TYPICAL CROSS SECTION
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26.4.2.3 Pavement Design ' _ 26.4.2.4 Drainage and Structures

The locations of existing and designed RC box culverts and RC bridgces, _Vand‘their dimensions are

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

- ESA conversion factors

Heavy bus : 0.50
Medium truck. : 0.76 L e : : :
Heavy truck o124 ' . © EXISTING STRUCfURES L PROPOSED STRUCTURES
' STATION ‘oYyPE . SIZE TYPE © sizE
- Forecasted ADT by vehicle type : : ; e -
' ‘ 4 + 263 Box Culvert - '3+1.8%x 1.8 x 8.0 Extd. 10.0 m
+ 605 " " 3-1.8 x 1.5 x 9.0 Extd. 9.0 m
Year : o8 e 1994 : 6 + 189 e 3-1,8'x 1.8 x 10.0 Extd. 8.0 m
Traffic/road link 1 2 3 4 1 2 3 4 ' ' ’ T o .
. 10 + 380 RC Bridge 8.0 x 22.0 . - -
Heavy bus 5 4 - — 13 6 — — o ) e .
Medium truck 37 13— - 56 18 — — o o e T B
Heavy truck 30 8§ — -— 811 - — 21 + 537 " " 80 x 130.0 = -

- Cumulative number of ESA in one direciion by road link
Road link 1 2 3 4
7 years (106) 0.105 0.033 - -

2) Design CBR values
Road link 1 2 3 . 4
Design CBR (%) 9.8 15.5

3) Required thickness of paverhent

Surfacing : DBST (2.5 cm)
Aggregate base : 15 cm (CBR not less than 25%)
Subbase _ . Minimum requirement 10 c¢m
Road link - B 2 3 4
' 10 cm - 10 em: - -

4 Overlay required in 7 years
DBST resurfacing
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26.4.3 Quantities and Construction and Road Maintenance Costs s - SR A - 26.4.4 - Construction and Disbursement Schedules

The required construction costs were estimated based on the results of the preliminary design as : :
. . . . . . ' . 1IM—26 - Length =28.4 km

shown in Table 26.4.2. Financial costs with breakdown into local and foreign currency portions, _ . o o

economic costs and residual values were estimated as follows and in 26.4.4:

Coxlétruc'tibii'_'Séhedule .

: - ' T A ion: i y | .
IM—26 L=28.4 km | (baht) ss_umptxon. Completion date December 31, 1987 7
Financial cost: : 47,336,000 .
Economic cost : 39,558,000 ) vear & : 1986 - Y 8 .
Residual value : 16,175,000 B : : HRNRSUNISLSUIE B :
Month Dry season | Wet' Dry seaseon | Wet |Dry
The required road maintenance cost savings are shown in Table 26.4.3. : _ 7 | WORK ITEMS - 1 H 2 3i 4 sl g 7 8 9LoLiL2 1 2 3 45 5 6 7 81 91011}12
: o _ R ' : o T T | t :
: |
| CONTRACT v |
PREPARATORY WORKS kﬂ I
o ) !

MAJOR WORKS
(PRECEDING)

PAVEMENT WORKS

MAJOR WORKS
{FOLLOWING)

STRUCTURE_WORKS

MISC.. WORKS

CLEAR;NG—UP

PAYMENT IN % . o 35 3 | 65 %

Yearly Disbursement Schedule
Assumption: Annual rise in prices

Year Base year (1985} 1986 1987
currency l984
Local 100 110.0 121i.0 133.1

Foreign 100 106.5 113.4 120.8

e it i o i e ot Tt e o 8 oy e S it ek e e

tUnit ¢ Million Baht?

B==ﬂ====5=ﬁﬂbﬁﬂﬂ#'—".-‘."_‘ﬂ====::ﬂwa“ﬁﬂ========ﬂ=ﬁ=ﬂ=”===========:I==::ﬂ!===:l=====ﬂﬂﬂ=========ﬂﬁh==$===
i784 19487 Total
L/t F/C  Total L/t F/c Total Lsc Fr¢  Total
Canstruction Cost 8.1 8.3 16.4 15.3 15.4 30.9 23.4 23.9 47.3
Price Continsaency 1.7 1.1 2.8 5.1 3.2 &.3 6.8 4.3 14.1
Total TU9LBT T eua 19,2 20.4  18.8  39.2 30.2 28.2 58,4
: : ¢ 0.38) (:G.35) C 0.74) ( 0.76) (- 0.70) € 1.45) ( .42  4.04) ( 2.186)
===========B====l:‘l'===uﬂ==n='ﬂ======#ﬁﬂ:ﬁﬂﬂ::::======'—'===ﬂ==2::==ﬂz==$$======ﬂﬂﬂ=ﬂﬁgﬂ===ﬂ==ﬁ_‘=ﬂ:==
Remarks : L/C ¢ Loczl Currency Portion ’ i
F/C ¢t Foreis=sn Currency FPartion
() ¢t US$ Eauivalent ( uSs 1 = 27 Baht)

26-17



... " TABLE 26.4:2 'CONSTRUCTION QUANTITIES AND COSTS
.  (ROUTE IM—26 Length =28.4 km)

e g S e o Sl me gy e Mir mm o SR A AD B Ak M e sy Lo N 4ne o m cow e e e S e rm e ot Ty a0 O e ool el A Ry e e i S sk A 08 3 e e i e e i bt s T TR A MR R M S Lk A T M I I N ST i m e O S I S R T
SR T e S T SN RN S S T R R N T ST I R S S S T T I N R R T N S T S N N N R S S s R T N N I N T I RSN RN T NN RmuSER T Ao a I

Econonic Cost

o . e Amn e e 2 ek ) M 7 T e e v ek ek A B Mn e mh eh wAe B AR S L A AR W R e b A A LA M e e e Y WO La) e Aar o

Unit Unit Rate

Financiatl

R

Quantity

Financial Cog

t 1000 B

Residual Value

LIk et e e AR A S RiR A A Tt S a2 e A AT T e e e S Sd LN LAL Mk AR m e b R LS R S ME W R R U ik vrm e b e e i e S R R e g ek A MLS e MR A S N e ma e e e A ST T Ml mm G e e A mih S AN SN Ry e e e e b ek WA b ) oy o e e 4 e MR I TR0 s ma e

EARTHWORK
Clearing & Grubbing o
Roadway Excavations Unclasszified
Embankments Common Seil
Embankment: Selected Material
Replacement of Soft Srot
. Sub Total. '

SUBRBASE & BASE COURSES
Subbaczes 8Bo0il Assresate
Agaregate Base®
Cement Stabilized Base
Shoulders. Soil Asgresate

Sub Total

SURFACE COURSES _
Acsphaltic Prime/Tack Coat .

Double-Bituminous Surface Treatments:

Asphaltic Concrete Surfacing¥¥
Sub Total ' :

 STRUCTURES

RC Pire Culvert (D 1.0m Exuivalent)
RC Box Culvert (2.4mx2.4m Equivalent)

RC Bridse({W=9.0m L=10m Equivalent?
Sub Total '

.ha
m3

m3
m3

m3
m3
m3
ma

mz

mne

105000

19

35
78

-3

112

372

390
120

39
750

‘zs000

18800

46500

89

24800

208400
: 0
3:600

261700
275400
0
105700

184,700
156,300
- 0

Tr919
0

317

53979

21970
405267
: 0
1:284
141542

21216
610764

0
84312

31206
1:523

44579

7:852

31657

44400

&1 689

434655

83

85

83

71453

124,070

71065

e o s o et A et b T a e ko e rlh drmk ety S o e e e d e i P AL A L L f e AR — " T ) A Fum TAm W W i e o o oy o o e st U AL it B L i e e kY L A M T T AT e

INCIDENTALS
Miscellaneous Work (C(alx7%;

i n e o b e e e Ay T e e e o A ek U iy e i e o e e v D e o T A Y e T e o e ke e T TS W R R o ol b el N P ——_ Gk Gk Al 4 T - S - T T S v my v S S e ek ek s (0 W S0 B R e o o e e Ry A ML M T

CONTRACT AMOUNT (b))

PHYSICAL CONTINGENCIES ((b)x1D%) (e) .

ENGINEERING AND SUPERVISION
C((bI+ () ) x10¥%) (4D

LAND ACQUISITION
Hishly Develored Land
le=s Develored Land

Sub Total (e}

50,000
15,000

33,121

31912

41303

19:733

1+973

1:721

19:388

1.939

2,582

&5

100

3235637

3:264

31458

o e . — Ty S oy A Gt S T — T o T i s bl R T P SN A My . — i ke i L S R S T T T D V8 T e . B4R oy ot 3 e (o o A AT TR = 7 o N e A P e el ko e e o e

PROJECT COST ((b)+(c)+(d)+(a))

AVERAGE COST PER KM .

23:428

234,909

A 1000 B

20
5,707

50
&6:035

50%%

0

50
159462
14705

]
a
14,705
1:470

]
0

100
0
16+175
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TABLE 2643 ROAD MAINTENANCE COST SAVING

A i s st . s A St it

WITHOT FRDJEPT CAaE WITH FRDJECT CASE
——————— - - e e i e o e ROAD
LINK AVERAGE LENGTH FACTOR RUAD UNIT TOTAL AVERAGE LENGTH FACTDR  RDAD LNIT CTOTAL MAINTE.
YEAR  DAILY 0F " FOR CHARA.  MAINTE. MAINTE. DAILY. DF "FDOR. CHARA. - MAINTE.  MAINTE. SOST
NI TRAFFIC  LINK ADT - FACTOR COST COsT TRAFFIC  LINE ADT  FACTOR COST O D0ET SAVING
' CADT> . <> <Al AKAX - <R <T> CADTS Sy X3 <CKB> <Ur TR
(VEHICLE) (kM) (BAHT/KM) (1000 BAHT) (VEHICLE)  (KM) (BAHT/KM) (1000 BAHT) (1000 BAHT)
- 19s8° ”~5 7 1m.1 0. 34 - IS LN 247 2844 18,1 0.00° 1,14 12,7980 232 15
1 1924 R, ¥ 181 0,60 1.46 15,402 277 374.7 13,1 0.00 1.14 12,793 232 47
, 2002 UJU.QK 18,1 0,95 1.71  17:964 byt &TE. A 18,1 0.00 1.14 13, 795 Ry 4
1783 H3.3 10,2 7 0.03 1.0& 1t 123 115 11¢. 10.3 .00 1.14 132, 793 1E2 ~17
T 1994 111.0 710.3 0 0,09 1.1l 11,4657 120 134.5 10.3 0.00 1.14 12,792 s -1z
Z00Z T 1&%F.1 0 10.3 0,22 1.1% 12,545 129 175, 8 10,3 Q.00 1.14 12,7932 132 ~%
1983 174.1 e 4 12,735 62 Z04.7 25,4 12,793 © - 343 -2
TOTAL 1994 2E0.5 2.4 14,044 9 e7.6 0 28,4 12,793 ALD 34
002 415.4 8.4 164001 454 464,4° 28.4 12,7943 T3] 71
NOTE (1) TOTAL MAINTENANCE COST T = L% L |
(2) UNIT MAINTENANCE COST =M # (KA or KB) # FA # (1 + FR)Y # FE
M 3 SPECIFIED MAINTENANCE COST S
WITHOUT PROJECT CASE M = 7,700 BAHT/KM
WITH FRUJECT CASE- M= ,hoe BAHT /KM
FA = 1.40 ADMINISTRATION FACTOR FUOR DIRECT LABDUR DPERATION BY nnH
FR = 0.1% . .  EMERGENCY REHARILITATION TOST FACTOR -
FE = 0.85 ECONOMIC MAINTENANCE C0ST FACTOR ™0 FINANLIAL MQINTENRNLE COST

(%) ROAD CHARACTERISTIC FACTOR
WITHOUT PROJECT CASE . KA
WITH  FROJECT CASE KB

]

(4) FACTOR FOR ADT

WITHOUT PROJECT . CASE Al =
WITH PROJECT CASE AE =

1.04 + 0,70 Al
1.14 + 0.0% # X3
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26.5 EVALUATION

26.5.1 Eéonomic Evaluation : : A o - e SENSITIVITY TESTS
The yearly dlstnbutlon of theeconomxccosts and benefits and the calcu!ated economlc md:cators o o - L o case
for evaluation are glven in the table below ' ITEM S = -
. R , o S BASE 1 =
The results indicate that the improvement of this study route is feasible by employmg the F4 sfan-, o NET PRESENT .VALLI'E. . ~1,375 -8,551 -3, 344
dard with DBST surfacmg o - . BENEF1T/COST RATIO . ..~ . . 0.97 " 0. 24 0.83
INTERNAL RATE OF RETURN 1.6 % R A .5 f
FIRST YEAR RATE OF F:FTLIRN 9.0 % 7.8 % 7.6 %
COST AND EBENEFIT STATEMENT OF ROUTE  IM - 26 cosTs .. . BASE. 15 BASE
: IR I : ‘ BENEFITS _ ‘ BAZE BASE ~15%
. (1noc» BAHT), - e SN S S S
COsT BENEF‘ITa Sz l'_IUNTED{ i "'/.
YEAR ——= . - ok _ e e
- CONST . AGRI. VUL - RMC TUTQL -TOTAL
COST BENEFIT SAVING SAVING TOTAL COST BENEFIT
———————————————————— T e et 26.5.2 Social Impact
17846 12,545 O 0 8] 0 17,3467 o . ]
19% 25,713 0 Q G 0 28,79 Q - ST Y . . .
1‘%":‘;; . O L 2,997 -2 4,852 =7 0 4,153 The social impact brought about by the improveément of the Study Route is shown in the follow-
19z 0 71 4, 2R0 5 5, 0S4 0 4,031 ing social benefit indicators: -
1520 0O 227 4,523 11 5,441 0 Z0R7 Ce L )
1971 0 1,062 4,796 17 5,865 o =,72% T S o
199z 0 1,197 . 5,049 Z3 4270 0 3,558 Construction Cost (million baht) L 39.6
1793 ¢ 1,333 5,313 TY L by bTS. Q- R, EER - R cen s . , _
1994 0 1,468 5,576 6 72079 0 E,202 . . million . .
1 9om 10,223 1. 0= = omo 22 7,608 4,624 2,071 : b ‘General Accessab;hty Beneﬁt ( baht) _ : 3.04
1996 0 1,739 ) 240 -t =, 1o o >, 931 2). Education Benefit (mxlhon baht) 4,06
1997 O » 274 6,723 Sk 2,653 o] 22786 3) Medical Care Benefit (million. baht) o _ o . ;o 0.070
199 0 2,009 7,105 &z 9a177 o ?vbf‘e ~ '4) Total Social Benefits (million baht) a+2+3) T107
1w o 2. 144 75437 70 2,702 -G 470 L e 2 B
2000 0 ., 780 7 BT 77 10,226 0 1.7-.'44 5) 'Social Benefit/Cost Ratio (X 102) ¢ 18.13
2001 O 2,415 2,252 24 10,751 S0 2,200 _ 6) Ranking by Social Benefits : oo .o 3
ooz 16,173 2,330 &, 434 ?1 11,275 -2,950 000 . oo 7) Weighted Production Value' Gain/Cost (x 10 2) SEEE D422
TOTAL 33,606 24,047 91,373 653 116,573 47,835 44,440 '8) Rankingby 7 0 13
————————————————————————————————————————— e ——— 9) Combined Ratio (x 102) 12235
DISCOUNTED 47,835 P.072 BF7.1946 204 446,440 . :
== ==== e T e e == === _T== Overall’ Ranking | - . 8
NET PRESENT VALUE : ~1:375 ‘
BEMNEFIT-COST RATIG ] Q.97
INTERNAL RATE OF RETURN : 11.&4 %
FIRST YEAR RATE OF RETURN H 2.0 %
OFTIMUM CFENING YEAR H 1320
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26.5.3 Overall Evaluation
It is concluded that, considering the overall ranking and possible schedule of the improvement

of the study routes with due consideration to the prevailing opportunity cost of capital, the im-
provement of this study route with the opening year 1990 is recommended.
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21.1 TRAFFIC

27.1.1 Method Empl_oyeli in Traffic Forecasting

The growth rate method was employed in f‘orecastmg trafﬁc because no dwerted trafﬁc after im-

'provement was expected on this study route

:27.1.2 Assumed Road Link

N
...""i .
, ]
A.Chom Phra E
&
B. A~Yong
.LEGEND

(W) - Trattic Zons

@ Dummy Nods

[Z]  Rood Link Code
-ENRRNL ‘Proposed Rood Link

maciwenmn (Other Road

27.1.3 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 developed movement
- Traffic composition
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© TRAFFIC VOLUME IN BASE YEAR

© TYPE OF VEHICLE -

LINK — - :
F/C L/B M/R H/R P/PYT - 4/7 &/T 10/7

1 20 7 = 4 oE 14 pay R 162 e 23

2 21 1z 1é = A0 5 27 = 134 Q0 il

AVE. 21 10 23 i 3 14 25 is 152 142 =207

PASSENGER AND FREIGHT

MOVEMENT IN RASE YEAR

- == g —t—1

FROFOZED FASSENGER FRETGHT NnvEMENT (TONNAGE FER DAY)
CORDAD - MOVEMENT e e e e
LINK  (TRIFS FER DAY) NHN*AURI. " AGRI. TaTAL
1 1082 150.2 5.5 207.7
z 74 144.4 57.2 201.7

|
§
1
]
i
1
t
It
I
I

‘GROWTH RATE OF PAISENGER MOVEMENT

(UNIT 3 L F.AL)

YEAR - PER CAFITA FOPLU ILATIHN FASSENGER
INCOME MOVEMENT
1ya4 - 1902 P | 1.4 DL
1928 - 1974 3.1 1.2 Ta b
1924 — 200z 2.1 1.0 5.5

GROWTH RATE OF

FREIGHT MOVEMENT

S {UNIT 3 % F.AL)

YEAR NON—AGRT . AGRT . - FREIGHT
FREIGHT FREIGHT - MOVEMENT
1984 ~ 1925 7.2 0.1 5.3
1yas - 1974 7.0 0.1 S, &
1994 ~ 2002 . 0.1 5,7




TRAFFIC VOLUME ON ROUTE  IM- 27 LIMK COUNT= 2

e e it e e e e e R A e B8 i An i Al i e et L L s B e R P e Sach L S g e

YEAR B2 - 1994 2002

e e s o e 1y i s e e e i ek o i o e o W e i kot B i B i e i i et ek Lrm o Ry a i

RATE OF - INOWCER: AND DEVELOPED M.EIVEMENT

St (UNTT r i) - i : oy : oy o :
S e G IR P AR A4 CAT 700 - BB AR 13 4RO 12E
10 1

INDLCED . DEVELOPED . - e P/ T b 7 & 10 519
e et e s e i o i i s e teidi e - . nv Q ] e} 0 Q 0 Q Q 0
YEAR LINK . FASSENGER - NON~-AGRI.- - ABRI.. . - TOTAL 47 HO S0 80 78 7% 130 133 144

' FREIGHT FREIGHT.

1 SZ . MOVEMENT  MOVEMENT — MOVEMENT . AL 70 1z 10 o1z 10 1o v 10
—_— _ A - L/E 1 1 2 1 1 2 2 2 1 1
1983 15.0 15,0 Q.0 . Q.0 Dl o 0 o 0 0 Q 0 0 o 0
15794 15, 150 0.0 . O mm TOTAL x 14 11 10 14 1z 1211 11
2002 15,0 15.0 C.0 0.0 7.0 : : - wmmemm L smmmems e i e oo e
o T E Y T e P RN —— = — - P Ty N+[1 21 is 23 =7 =5 2t 844 40 . 42
M/E -1 5 2 4 & 4 = 7 & A
mw . 0 8] O G 0 0 o0 0
. TOTAL. 6 2L 2R 4% E¥ B4 S0 46 4%
TRAFFIC COMPOSITION. et st e
e o i N+ b @ @ 1 12 23 22 23
' {UNIT 2 %) H/B I 1 i i SR 2 2 4" I
= Smm=mmms - mmonososmsmmm s S — — nv 0 0O O O Q0 O o] ]
LINK FASSENGER o FREIGHT . . TOTAL 7 1 ? 1z 15 14 27 IS 24
YEAR - - — S —— — - S - - - -
NI, . P/ F/P L/B . M/B W/E P/T A/T  6/T 1O/T , N+I3 5 70 &7 %6 P95 151 140 145
- coe e e e e e e e e P/PLT 1 10 11 10,0714 14 14 2z 2L 22
1984  26.4 41,0 5.6 ¥38E 0 2,2 10.0 2.7 41.4 PRV v o 0.0 0 . 0 0 @ @ 0
1 1928 9.2 40.% S.0 21.4 4.0 10,7 20.2 43.3 25.8 TOTAL 72 81 =0 1tt 10¥ 110 174 161 147
1924 3.4 2.3 4.1 17.8 0 5,3 0 11.7 14.3 6.2 2S.v TUTToTTToTom oo momm o omosm momm ommmm e CoTToT T oo
200% BP0 R0 3.0 0130 7,00 12,00 11,0 S0.0 26.0 N+D 17 14 14 1?17 18 20019 =
' ' ' A/7 1 = z 3 I 3 z c

> (1

- LTIl . _ 2 , 2

1984 | 27.4 44,4 9.9 12.2  &.1 9.4 20.% 4.2 ZE.1 v . 0 0 0 000 o o o

2 1¥EE. 30.0 43.0. 2.4 1Z.4 - 6.3 10.2 18,3 43,9 27.7 ToTAL - 200 17 1S 2z 19 =z @m0 EE E3
1994 3R, & 40,8 0 &.1 0 12,46 b k01104 1501 44,5 2. TTTTTTT ST wmoT o TTom T T e ST T oo

=002 F9.0 2|0 F.0 0 1x.0 7.0 12.0 1i.0 S0.0 24,0 e NDE =7 S5 1 54 a1 Sz 9 sa c-?
——————————————— o == = —ermEsrmmoo—==—a &H/T I B <3 5 5 = = a i4 1z 1=
oV ;0,0 0 0 0 Q. 1 g3 1

, TOTAL 43 40 41 A3 5% AL 106 102 104

2) The following were output: L D 2z $2 =z 30 om0 20 A7 46 44

- Forecasted ADT 10/T I -3 = b 5 4 S 7 7 7

- Traffic volumes ' oy o 0 0 0 o o a .9 “

TOTAL 25 25 25 25 34 35 5 53 54

N+ gEz 224 TZE. 327 9312 X% 518 424 S00

AVERAGE FUTLIRE TRAFFIC ON FROFOSED ROUTE ADT I 23 24 = 4 47 A= 73 75 70

e e s s e e 1Y 0o 0 0 1 1 2 2 2

DTS ETERET - e = e S - e B e —_ TE’TQL 24:'4-'-‘ ZSB 2:'::-": ﬁ7,-:‘ o 359 :E:‘E"E: ’ 5?7 . 338 577
: S UTYPE OF VEHICLE . = mmmm e P e e T S S e

YEAR - g .~ ADT  M/C TOTAL . N+R 28y IS 287 339 333 336 406 394 401
P/t L/B  M/BE H/B F/PYET  4/T C&/T  10/T | Moo 1 20 2o 200 20 zZO 2O 20 20 20

—_—— - — - U VOSSN SR ORI oy S0 O O -0 O o 0 0 0
1o =0 ii = I Te] 1= . 41 LOE - RET 30R s70 TOTAL 310 3205 305 240 353 ?57 427 417 a4zz
1994 79 Ciz- @& 14 110 Lo 4l ES O ZAG 3E7 0 724 S
2002 144 11 4 26147 23 104 54 577 4z2 PP N+ 521 5O% SIS ALL LAS AT v24  BE0 P02
- = - TOTAL 1 = 87 & vz R ¥S

A
K-y
|
J )
b
Pl S N I
LA SRS

1
= &

nv d] 0. 0
TOTAL 576 I

]
o
£
i
~]
[
~
)
~l
-
\q
b3

DIVERTED TRAFFIC

N ¢ NORMAL TRAFFIC o _
: INDUCED TRAFFIC

DEVELOPED TRAFFIC I
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27.2 AGRICULTURAL DEVELOPMENT

27.2.1 Present Condition

Almost all of the cultivated land in the influence area is covered by paddy fields. Beans, maize
and kenaf were planted in upland fields in the 1983 crop year.

‘Land use and capability conditions in the area are shown in Table 27.2.1 and Figure 27.2.1. A
‘typical cropping calendar in the area is shown in Figure 27.2.2.

27.2.2 Development Projeciion

Future agricultural development in the area of influence was projected for the two cases of “‘with
and without project’. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 27.2.2.

Based on the above projected production amount, farmgate prices and production costs estimated

separately, net production value (NPV) was obtained as shown in Table 27.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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rrcuss 27.2.1  LAND USE AND CAPABILITY OF INFLUENCE AREA | _ STUDY ROUTE NO. IM-27
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FIGURE 27.2.2 CROPPING CALENDAR

ROUTE IM=27 Related Amphoes: 1501 M. Surin
. : : 1504 Chom Phra
- 1508 Sikoraphum
MOANTH o
- JAN [ FEB | MAR| APR | MAY | JUM | JUL | AUG| SEP | OCT | NOV | DEC
CRGP .
RICE O *
_MAIZE [ 8 % L'
MUNGBEANS ()_O %
KENAF Of—0 ¥——X
Notea: .
FIRST CROP SECOND CROP
O - ¥ ——x O = 34 3
sowing growing harvesting
season season season




" TABLE 2721 CULTIVATED LAND

L UNIT @ 1000 RAL (kM2) 1

CUPADDY FIELD  UPLAND FIELD TOTAL

CULTIVATED LAND

12.94 ( 20.70) . Q.00 { 0.00) 12,94 ( 20.70)

AL.9F ( 75.10) .25 L 0.40) 47.1% { 73.50)

7 CHeNGwaT AMPHOE |
NAME NAME -
SURIN M. SURIN
CHXMt FHRA
S TKHORAPHUM

G206 (100.30). 0.75 ( 1.20) 63.44 (101.50)

12257 (196.11) 1.00 ¢ 1.60) 123,587 fl??.?l)

»

TABLﬁzllifCROPPROBUCHDN

ITEM RICE MAIZE SORGHUM BEANS GROUND CASSAVA KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
| : (PADDY) B NUTS S CANE BEANS TOTAL
FLANTED AREA {1000 RAI)
BASE YEAR (1983 115.22  0.07 - 0,30 - - 0.02 - - - .27 115,61
WITHOUT BROJECT  (198S) 115.22 0,08 - 0. 34 - - .02 - - - 0.48 115,464
. (1574} 115,22 0.09 - ‘0,33 - - 0,03 - - - 0.50 115,72
(2002) 115,22 0.11 - Q. 44 - - 0.0 - - - 0.60  115.52
WITH PROJECT (1723) 115.22 0.0 - 0.34 - - 0.02 - - - 0.844 115,66
(1974) 115,22 0. 10 - 0. 42 - - 0. 03 - - - 0.54 115.76
(Z002) C11S.22 0 0.1z - 0,50 - ~ 0.032 - - - 0.65 115.87
CROF YIELD  (KG/RAL)
BASE YEAR (1283 ZES.5  209.2 - 115,0 - - 130.0 - - -
WITHOUT FROJECT (19EE) Zebk.v 2134 - 116.7 - - 120.0 - - -
, {1594) 265.7  218.6 - 115,92 - - 120.Q - - -
(Z0G02) 271.0  225.7 - 121,7 - - £0.0 - - -
WITH FROJECT (1923) 268.1  218.6 - 117.1 - - 180.0 - - -
: (1994) 277.3  220.1 - 121.4 ~ - 120.0 - -~ -
(2002) 20,0  229.1 - 127.3 - - 120.0 - - -
CROF FRODUCTION AMOUNT (TON)
RASE YEAR (1733) 30,591 15 - 25 - - 4 - -~ - 53 320,644
WITHOUT FROJECT (1ege) 30,756 17 - 39 ~ - 4 - - - 60 F0.516
: (1994) 30,956 - 20 - 4z - - 5 - - - 70 31,026
(zO02) 31,225 24 - 56 - - & - -~ ~ 26 21,311
WITH PROJECT (1932) 20,596 17 - 40 - - 4 - - - 61 20,956
- {1994) 31,951 21 - 51 - - 5 - - - 77 32a0z4
(2002) 27 - 64 - - 6 - - - 76 33,510

32,414

 NOTE : SYMBOL "-" MEANS ZERD
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TABLE 27.2.3 NET PRODUCTION YALUE

RICE

S OU{PADDY)

FARMGATE FRILE

(BAHT/TON)

WITHOLT PROJEST (1933 - 2002) 3,653

TWITH  PROJECT (1983 — 2002) 3,669

CROP PRODUCTION COST (BAHT/RAL)

BASE YEAR

WITHOUT FPROJECT

WITH PROJECT

SRy 713
(1988) - 716
(1924) 720
(zoo®) 725
(1783 718
(1994) 735
(2002) 740

NET FRODUCTION VALUE (1000 BAHT)

WITHIIT PROUECT

WITH FPROJECT

NET VALUE ADDED

1oas
1994
Z002

(17aa) 29,555

(1994) 30,125

{Z002) 30,529

(1952) 20, L25

(1924) 32,540

(ZO02) 5,028
{1000 BAHT)

773

2,415

4,497

N N Y

<00 0
YY)

Sde e N

ke

£y TS

& PLY

1S
oo
o

R ]
£ 00 00

1072
120
1432

111
147
195

SORGHUM  BEANS  GROUND  CASSAVA

- oy — ———

- —

[

Il N

i12
127
172

114
155

207

-
3 0

R
-t

et o o e s e ek s e i i 4 i et

UPLAND
TOTAL

T2TAL

St etk v e e

27, 63

R0, 262

SE0, 701

20,744
32,4690

e e
h i T P )

776

- ]
ooy By i

4,574

s o ok e ot
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27.3 VOC SAVINGS | N

In accordance with the concept and data given in Section 34 of the. Text VR'e-port.;-V:OCé'on the " - S TABLE 27,33 . VEHICLE OPERATING COST SAVING
road link concerned were calculated in the two cases of “‘with and without project™." S : - : : S : . .
- ' ©UUNIT t 1000 BART)

Road length by road class is shown in Table 27.3.1. Data for add;tlonaI_YOCs are shown in Table - CULINE - {eas. SR S ieva s T sane
27.3.2. : : T - e
‘ : B : C O NO. WITHOUT  CWITH  SAVING WITHQUT - WITH . SAVING WITHOUT .. WITH SAVING
y N . T e rie T hs ors TTTrea Toois imioss ieees avzor
VO in btained as the balance of total link VO tw . 1 2,452 7137 i 315 11_n64-.:- 2,720 1,912 12,0249 14,323 2,20
C savings, o Cs between the two cases, were calculated 2 Ga28m 7,217 1.064 11,322 9,754 1,574 17,332 14,446  2.64&
as shown in Table 26.3.3. S — — - . _— e SN —
TOTAL . 14,734 14,388 . 2,379 22,972 19,4583 3.4%7 35,386 29,483 5367
NoTE L :
T{1) WITHOUT : WITHOUT PROJECT CASE (2) WITH ¢ WITH PROJECT CASE
(Z) SAVING @ VEHICLE OFERATING COST SAVING : :
©(4) LINK NOU = | - % @ PROPOSED LINK . ©L{S) LINK NO. = 1t - 17 @ SURRDOUNDING LINK

TABLE 27.3.1 ROAD LENGTH BY ROAD CLASS

(ONIT = KM

o o s s ey e e e e e i - ===

WITHOUT FROJECT CASE ' WITH
LINK  —emmmmm oo o e _ e -— PROJECT
LATERITE CAZE
NO. N R EARTH TOTAL ===
GO0D FAIR PR PAVED
1 - - 1.4 £4.0 - 1%, 4 15.4
2 - - 0.4 14.1 - 14.7 14.7
TABLE 27.3.2 DATA FOR ADDITIONAL VOC COST
(UNIT OF LENGTH : M)
LINK CURVE . . BRADE U VILLABE  NO. OF NO,OF  ND. OF  NO. OF
CASE —— - - - ~—=. INTER- TIMBER NARROW
NO. 100 15D 200 2SO 200 27 500 7I0 1500 1 z 3 4 S NO. LENGTH BSECTION BRIDGE BRIDGE CORNER
1 WITHOOT - - - - = - 372 653 1592 3650 - - ~ - = 2400 3 - - -
WITH - - - - = = 372 &S& 1532 3600 - ~ - - 8 3400 - - = 2
2 WITHOUT 147 - 1S8 = 263 267 S21 - - 529 2200 100 - - - 7 1700 2z . - 1
WITH 147 - 158 - 263 267 S21. — 527 2200 200 - - - 7 1700 - - - z
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27.4 ENGINEERING
¥7.4.1 Soif and Materials

‘Existing subgrade soil and material sour_cés in the vicinity of the study route investigated by DOH
and their physical characteristics are shown in Figure 27.4.1 and Table 27.4.1, respectively.

Rock aggregate sources were assumed as shown below:

Description Est.
No. ‘Source’ ' o of Quantity
. Sample m?
27/C8-1 KM. 13 +400 Rt 2 KM. Surin-Prasat Basalt Plentiful
KM. 144450 Rt 2 KM. Surin-Prasat Basalt’ - Plentiful
27/CS-2 KM. 14 +450 Rt 2 KM. Surin-Prasat Basalt Plentiful
(Sirathanakit Quarry) -
27/C8-3 KM. 14+450 Rt 2.0 KM. Surin-Prasat Basalt Plentiful

27-13

SOIL AND MATERIAL SOURCES

I —— d—

FIGURE  27.4.|
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TABLE 27.4.1 . PHYSICAL CHARACTERISTICS OF MATERIALS

Dr.eis‘;*c__x‘:lpt:ml'n_r : Est.-. : AASHTO . Sieve hnalyvsis % Pasgsing Plasticity DH-T Stand, Lab. C,B.R. Durability
Nq. Source f-_:‘_'_'.__-‘_‘qﬁ‘ . Quant3:1t‘y 'clrass_:Lfl- . : Ve ' - : opt. - CBR .Swell
U gample m _cation  50.C 25.0° 19.0 9.5 #4 10 #40 #200  ILL  RE 95% gu/cc 95% % Abr. Dur,
SUBGRADE ;
27 /56— & : k . o
_{SG 1. KM 5{590 gt”lB M. a-4 ‘ 100 99.6 9l.6 51.6 N-P 12,1 1.762 10.1 -
27/86-2. XH. 124000 Lt 15 M. A-4 160 98.8 95.0 20.0 5.5 11.5 1.880 17.3 0.5
27/86-3. WM. 204000 Rt 15 M. ‘ A-d 100  98.7 89.1  N-P 11.1 1.880 9.3 0.1
7/5G~4. KM, 284000 pt 15 ﬂ*' : .- 100 99.8 90.6- N-P 10.9 1.891 10.0 0.1
"SAND
27/5-1  KM.- 24700 Lt 300 M. Huai Kudh © Plentiful A-3 100 99 .98 66 . 2 N.P
Tha Tum - Suwan Wien sand: - h
Na Phum ’
27/5-2 KM. 534000 Rt, Lt Mun River ~Pléntiful L . o
close to Surin - . sana . '_ .ess color than sTandard
Tha Tum - Suwan Na ;
Phum . - .. S
27/5-3 KM, 14000 Lt, 1.5 KM. - ‘Mun River Plentifuyl A-l-b 100 99 23 1 .
Tha Tum - .+ ’'sand : SRR
_ Rattana Buri
LATERITE
27/L-1 KM, 464000 Lt 3,000 M. Yellog'-' 200,000 A-2-4 100 . 96.2 - 64.5 ~  30.8 25.9 20.1 32.1 8.9 7.0 2.100 15.4 0.42
“Surin = Tha Tum laterite _ . :
27/1~2 ° KM. 10+300 Rt 5 KM. Laterite - 100,000 A-l-a . 100 98.0 & 96 76.0 47 31.0 26.0 19.0 N.P. 8.4 2.200 30.0 0.48 53.2 64.5
Tha Tum - : E -
Rattana Buri
27/1-3 - ¥M. 10+300 Rt 53 K. Laterite 30,000  a-l-a 1000 97.0 | 96 79.0 52 37.0 29.0 17.0 N.P. 7.4 2.205 13.0 0.15 51.5 87.5
Tha Tum = - o
Rattana 'Buri - o
27/1-4  KM. 6+000 Rt 2,000 M. Yellow 10,000 A-2-4 100 95.7 - 53.8 ~ 23.4 19.7 10.5 28.6 7.4 8.4 2.021 18.1 0.84
' Rattana Buri - laterite C
Sikoraphum
27/1-5 KM. 6+100 Rt 3 KMt. Taterite 100,000 A-2-6 Y100 99,0 82  38.0 32.0 24.0 28.2 13.4 4.0 41.7
Rattana Buri - o : _
Sikavraphum
L1:51 = 7:3 by weight Laterite. . A-2-4 ‘100 99.0 87 57.0 29.0 17.0 N.P. 9.3 2.095 25.0 0.02
and .sand - '
27/1-6 . 6+100 Rt 4 XM. Laterite . 100,000  .-A-2-4 100 . 92 64.0 53.0 26.0 N.P 37.8 40.0
Rattana Buri - : L . _
GSikoraphum
12:52 = 1:1 by weight laterite A-2-4 1o 97 81.0 38.0 15.0  N.P. 9.9 2.170 27.2 -
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27.4.2 Preliminary Design

27.4.2.1 Design Criteria

Design Standard
Geomctric: Design Criteria B
Typical Cross Section '
Minimum Height of Embankment in
Flooding Section
Pavement Structure
DBST
Crushed Aggfegate Base CBR= 80%
Soil Aggregate Subbase CBR= 25%
Selected Materials CBR= 6%

Pipe Culvert
Standardized type

F4 Box Culvert

: DOH (Provincial Highway) Standard size s 1.5% 1.5, 2.4x2.4 & 3.0%3.0 m
_a_S_shown in Figure 27.4.2 Location : as required '
Bridge . . _
. 0.7 m above flood level Reinforced concrete standard type : Width 9.0 m
Substructure Pile-bent type
2.5 ¢cm : . . '- , o
_ . The existing and designed plan and profile are shown in Drawings 27-1/27-4.

£5.0 cm .
10.0 cm (minimum reguirement)

as required

80, 100, 120 & 150 cm in diameter

as required

Location
Standard intervals
Paddy area 200 m
Others 500 m
FIGURE 27.4.2 TYPICAL CROSS SECTION
12
(
2000
RIGHT DF WAY
9.00 N
ACAD BED .
200 VARIABLE 2,00 1716 | 5.50 . 175 - 200 - . VARIABLE o 200
BHOLLDER "CARRIAGE WAY LDER
[ P 650 ISle N
{ PRIME GOAT
!
%0 ) 1.5-30% 1.5-3.0%, 5%,
g - T \L E'_',( —z'
= =
81 | . <, ]
[u] <
J71

T~
_EgLSDT |;{EG) H_/ __“_I-_‘:/_.?‘__ _(: {— - B

QOUBLE BITUMINOUS SURFACEI TREATHMENT (T=2.5CM )

POSSIBLE SOURCE FOR SUBGRADE CRUSHED STONE BASE { T=15¢m )~

SOIL AGGREGATE SUBBASE { T = [0~45¢CM )

SUBGRADE

PROVINCIAL HIGHWAY { CLASS F4 )
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27.4.2.3 Pavement Design o _ 27.4.2.4 Drainage and Structures

1) Cumulative number of ESA in onc. direction ' : The locations of existing and designed RC box culverts and RC bridges and their dimensions are
shown below: S ' '

- ESA conversion factors

Heavy bus : 0,50
Medium truck : 076 N _ , ‘
Heavy truck : 1.24 o B * EXISTING STRUCTURES PROBOSED STRUCIURES
. . STATION ' .fLK‘YP'E} . ‘ SIZE TYDPE © SIZE
- Forecasied ADT by vehicle type : .
| 25 + 155 Timber Bridge 4.0 x 15.0 RC Bridge 9.0 x 20,0
Year 1988 1994 ' '
Traffic/road link =~ | -1 2 3 4 " o123 4
Heavy bus 7 1 — — 13 15 — —
Medium truck 43 40 — — 63 59 — —
Heavy truck 25 25 — — 35 34 — —

- Cumulative number of ESA in one direction by road link
Road link 1 _ 2 3 4
7 years (105) 0.105 0.102 - : -

2) Design CBR values
Road link i 2 3 4
Design CBR (%) 10.4 9.3 - -

3) Required thickness of pavement

Surfacing : DBST (2.5 cii}
Agpgregate base : 15 em (CBR not less than 25%) -
Subbase : Minimum requirement 10 cm
Road link . - : . A A 3 4
10 em 10 cm - -

4) Overlay required in 7 years
DBST resurfacing
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27.4.3 Quantities and Construction and Road Maintenance Costs

The required construction costs were qsfirnétted based on the results of the preliminary désign as

shown in Table 27.4.2. Financial costs with breakdown into local and foreign currency portions, -

economic costs and residual values were estimated as follows and in 27.4.4:

(baht)

IM—27 L=3L1km
Financial cost 50,333,000
Economic cost 42,064,000
Residual value 17,657,000

The required road maintenance cost savings are shown in Table 27.4.3.

s
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K 2’144 ‘Construction and Disbursement Schedules

' IM--27 Length=31.1 km

- Constructlon Schedule
Assumptlon Completlon date Dccember 3t, 1987

Year & 1.9.8 6. 168 7
_ Month Dry season | Wet, Dry season Wet (Dry
WORK ITEMS {23 dsa 7 g oporiliz 2,3'4 5 ¢ 7 8 %1u11h2
| CONTRACT . v g | | .
PREPARATORY WORKS

MAJOR WORKS
{PRECEDING)

PAVEMENT WORKS

MAJOR WORKS
(FOLLOWING)

STRUCTURE._ WORKS t

MISC. WORXS

CLEARING-UP

PAYMENT IN & 35% 65%
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 100 106.5 113.4 120.8
LOCAL AND FOREIGN COMPONENTS OF CONSTRULTION £0SY
{ Route IN - 27 3
tUnit * Hilliem Baht)
‘—==::—===n==u::—=====:::,‘21:::::::!3::_:uz#ﬂﬂ:::ﬂa:sﬂ#H»nn==ﬂ===ﬂﬁ—===-':z:g==l:x===—uﬂ-:==l—:l==t=l1'=_==...:—
1984 1987 . Total
L/c Fre  Tatal L/g Fre  Total L/C F/C  Total
Construction Cost 8.7 8.8 17.3 16.2 16.5 32,8 26.9 25.4 50.3
Price ontinsency 1.8 1.2 3.0 S.4 3.3 8.9 7.2 4.7 11.9
T_ota_l 16G.3 50.9 20.5 ‘21.4 20.1 41,7 32.1 30.1 82.2
: {p.39) € 03I C0.76) ( 0.80) ¢ 0.743 € 1.34) € 1.19) ¢ 1.41) ( 2.3B
_!--xn:aﬂu-u: :===ﬂ===§==HB====I="'=ﬂﬂ=5‘::’.&#5:—Hﬂ:l.——'E==-:n-ﬂwﬂ=====n=ﬂ'===—==_ﬁ=":5.’::“:::::::#2
Remarks : LsC i Local Currency Portion
F/C ¢ Foreisn Currency Portion

() : US$ Eauivalent ( USs1 = 27 Baht)



it wns TABLE-27.4.2 ‘CONSTRUCTION QUANTITIES AND COSTS
: ' (ROUTE IM--27 Lenggh =31.1 km)

Unit Unit Rate"
il B

Financial

OSSN L N S T N T N I T T S S S T e s N R I I T R NN e e L N N N I R I N R I S N N N N R RS R RSN E R RE R mE RS E s anE o

i e Y T b A WAL A iy i ek R LG m e A e S hid A ML LrE e A Weh bt g el ok N aas by e m e den ma e i S e arm e A A

it a A A A o 0 i o A e e i kb e T AL A A M ) £t el vt A AR St B G AN A% O A el mad i b e b B0 B68 UM e e e S A TN A A N MR W e ke Ak A Mt MR MR e e e e g op fap mer Al ot b AR i mw e i s e M el R S mm e wm wm e we e S e e i b e

EARTHWORK

m3

105000

17
- 38
70

&8

142

- 320

dog
120

12

38

730

~2yD0OO-

18,800

463500

12
259,000

4,000

- -29:300
‘30,300
I_ 0
11,700

202: 200
1715100
o

20

o}

11851.

F1842

1]
a5z
10914

3:282

YT
D
1:404
1445382

23426

65502

. 0
8!928
3!722

?30
414652

o

51566

717846

31728

5,348

14614

5,000

&3

85

a3

14:937

71589

et e v St AU m T Ty TS Y = S E ik M . A Y= S = T T = o S o e o e o b Y Ee M ¥ o Tt o . e e g b o e Froy P ot e T o T iy e e . e AL L M . M M i e S A A W S Gra Y S e L e T MR e b e b e v Ty e e e i o . e e Ak Ak ey e e A

e = =t i ek B S o om e e b AL AR R R B e b A LN A N S T S T T T e G AR S T S o S e M L R e M e T =P T Ve L Tt o LR AR P Y o ok T Wle e o e ek e xR R S Tk e o LA TR ) . e e = e % P 57 o T e o e

Clearins & Grubbins : ha
"Roadway Extavationsy Unclasegified m3
Embankments Common Seil - w3
Embankments Selectad Material
Replacement of Soft Seat m3
Sub Total - : :
SUBBASE & BASE COURSES
Subbases Soil Assregate m3
Aograsate Base# L m3.
Cement Stabilized Base m3
Sthoulders Sail Asggresate m3
Sub Total
SURFACE COURSES
Asphaltic Prime/Tack Ceoat : m2
Double Bituminous Surface Treatments - m2
Asphaltic Cencrete Surfacing#x t
_ Sub Total ’ :
STRUCTURES _ : T L :
RC Pirpe Culvert (D 1.Dm Exquivalent) m
RC Box Culvert (2.4mx2.4m Equivalent) 'm
RC Bridge (W=9.0m L=10m Eauivalent} "
Sub Total o '
Total (&)
INCIBENTALS
Micscellaneous Work {{(3)x742 lz
CONTRACT AMOUNT (b)
PHYSICAL CONTINGENCIES ((b)kiDZ)ﬁ(c)_ lsg
ENGINEERING AND SUPERVISION
(((h)+(c))x1021_(d) 1=
LAND ACQUISITION
Highly Develored Land ha
Lecss Develored Land- ha
Sub Total (e)- ls

‘50,000
. 153,000

£14597

4160

44578

20947

2,095

1:830

85

100

34704

31470

3889

e L e et e e AR A A R o e ko e e W G L e et 8 r R i MG R TR o o e e L i A i g M o b e ke AL e A R o VY R g L L E o e T e e . S iy Sy A e e e e oy b ML AT W e SRS A M rw T SR ST S e o e e o e e e b LR LR AT T e At

PROJECT. COST ((hy+{er+{di+led)

AVERAGE COST PER KM

421064

A 1000 B

0
B:153

30
5,248

SO**

3]

50
1,731
14,052

n]
0
16:052
1605

o
2]

100
1
175657
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* The. tnit pPricés are modified by assresate haulase distance
¥¥ Rate ‘ig -aprplied only for Asephaltic Conerete Surfacing



TABLE 27.4.3 ROAD MAINTENANCE COST SAVING

NITHI l“T F‘RUJE!'“T ITA

-—

_________ s ST —— ~ ROAD
LINK . AVERAGE LENGTH FACTOR ROAD UNIT TOTAL. AVERAGE . LENGTH FAGTOR  ROAD UNIT TOTAL MAINTE.
YEAR  DAILY ~ 0OF  FOR CHARA.  MAINTE.  MAINTE. DAILY OF . FOR . CHARA. . MAINTE.  MAINTE. COEST
NIT. UTRAFFIZ LINK  ADT - FACTOR  COST CusT TRAFFIC  LINK ~ ADT  FACTOR COST COST SAVING
CABTS T CLI - SALD  CKAY - U T SADT> €L <X3>  <KE> L duy T , o
(VEHICLE) ~ (KM). (BAHT/KM) (1000 BAHT) (VEHICLE) (KM) | (BAHT/ZKM) (1000 BAHT) (1000 BAHT)
(emE  zEE.E 15.4 0.35  1.81 - 14,533 pe 42,9  15.4 0,00  1.14 12,793 197 31
1 1974 3RISA  1S.4 0.59 1,57 16,559 TG IE1.2 15.4 Q.00  1.14 2,793 197 58
2002, S37.0° 15.4  0.75  1.83 19,231 296 556.5 15.4 0.00 1.14  12,79% 197 EE
1923 T1Z2.8 0 14.7 0.33 1.37 - 14,652 216 41.2  14.7  0.00  1.14 12,792 1am 27
5 1924  304.4 14.7 0.54  1.54 16,231 P 335.2 14.7  0.00 1,14 12,793 158 51
2002 492.7  14.7  0.95  1.83 19,331 263 519,97 14.7  0.00  1.14 12,793 182 95
toes  217.9 3001 14,750 444 285.1 30,1 12,793 zes 59
TOTAL 1994  214.2  30.1 16,399 474 3434  20.1 12,793 235 10
002 S515.4  30.1 19,231 579 SE8. 6 20,1 12,793 25 194
NOTE (1) TOTAL MAINTENANCE COST T=U®L
(2)  UNIT MAINTENANLE cosT U =M% (KA or KB) # FA # (1 + FR) # FE
M 3 SPECIFIED MAINTENANCE cosT '
WITHOUT PROJECT CASE M = 7,700 BAHT/KM
WITH PROWECT CASE . M = 2,200 BAHT/KM | |
FA = 1.40 ADMINISTRATION FACTOR FOR DIRECT LABOLR OPERATION RY DoOH
FR = Q.15 EMERGENCY REHAEILITATION COST FACTOR o
FE = 0.85 . ECONOMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANCE COST
(%)  ROAD CHARACTERISTIC FACTOR
WITHOUT PROJECT CASE © KA = 1.1& + 0.70 % Al
WITH  PROJECT CASE KB = 1.14 + 0.05 # X3
(4) FACTOR FOR ADT - -
WITHOUT: PROJECT CASE Al = —0.1430 + O.002320 * ADT _
WITH  PROJECT CASE X3 = —0.2084 + 0,000409% % (AOT / LANE) § LANE = 2
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97.5 EVALUATION

27.5.1 Economic Evaluation .

The yearly distribution of the economic costs and benefits andtthé_ calculated economic indicators '

for evaluation are given in the table below,

' The results indicate that the improvement of thi_'s study route is feasible by employing the F4 stan-
dard with DBST surfacing. ) -

CIOST AND BENEFIT STATEMENT OF ROUTE | IM - 27

COsT BENEFITS
YEAR = e e —— == e - ~ _ o
CONST. - ABRIL . vadt  RMC TDTAL' TOTAL
COST  BENEFIT  SAVING  SAVING  TOTAL COST BENEFIT
1756 14,722 0 0 0 0 18,407 o
1927 27,342 0 0 o} 0 R0,622 O
1983 0 F76 . 22377 S 2,214 0 2,570
1w 0 i, t‘_!E-E 2,564 &7 3, 403 0 el
1??0 0 11 ..:. 21743 73 4’1 152 0 -r.v_gE"d
1591 o 1,604  2.93® 24 4,@21 0 3,937
1992 Q 1,551 3,117 7z » 90 o 2.
1993 0 2,157 3,302 100 HJ,JJQ 0. 2,316
1994 0 2,433 3,427 109 6,028 0 2.727
1995 11,050 2,49 3,734 117 6,599 8,998 2,645
1994 0 Z, 958 4,082 130 7:170 g R, ERA
1997 QO 3,22 4,379 141 7,741 0 2,492
1998 G 3,424 4,477 151 &, 312 0 2,387
1999 0 3,746 4,975 162 2,383 0 2,250
2000 0 4,009 5,372 172 7,45 o 2,148
2001 0 4,271 5,570 153 10,024 0 2,051
2002 -17.457 4,534 5,867 194 10;395 ~F, 226 1,934
TOTAL 35,457 40,150 59,137 1,338 101,1ﬂr 50,865, BE, 495
DISCOUNTED 50,563 14,534 23,459 703 IR, 495
NET FRESENT VALLE : -12, 148
BENEF I T/COST RATIO : 0,74
INTERNAL RATE OF RETURN : 8.9 %
FIRST YEAR RATE OF RETURN  : 5.2 %
OPTIMUM DOPENING YEAR : 1993

(1000 ‘BAHT)

PISCOUNTED(12%) -

2720

SENSITIVITY TESTS

o CASE
ITEM- e ot e
f  BAZE 1
NET FREHENT VALUE . -12.188  —19,7%7
BENEF I T/COST RATIO . L 0.76 0. &6
INTERNAL, RATE 0OF RETLRN S 8.8 % 7.3 %
FIRST YEAR RATE OF RETURN .8 S.1 %
COSTS BASE +157%
BENEFITS BASE BASE

et ke e At At o o ek A R A e . ek ik ke Rk o et L e o e e S o e b

27.5.2 ‘Social Impact

The social impact brought about by the imptdvement of the study route is shown in the following

social benefit indicators:

n

2)

3)

4)

5)

6)
7
8)
9)

Construction Cost (million baht)

General ‘Accessibility: Benefit (million baht)
Education’ Benefit (million baht)

Medical Care Benefit (mllhon baht) -

Total Social Benefits (million baht) {1’ +2+ 3)
Social Benefit/Cost Ratio (X 102)

Ranking by Social Benefits

Weighted Producllon Vaiue Gam/Cost (x 10 2)

“Ranking by 7'

Combined Ratio (>< 102

_ Overall Ranking

42.1

3.22
3.86
0.074
1.15
17.60

10.27

27.27



27.5.3 Overall Evaluation
It is concluded that, considering the overall ranking and improvement sclicdule of the study routes

with due consideration to the prevailing opportunity cost of capital, the improvement of this study
route with the opening year 1993 is recommended.
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