243 VOC SAVINGS

In accordance with the’ c'p_ﬁéept and d'ét'_‘a given in Section '3_;21:§f-the Text Repoit, VOCs on the

road link concerned were calculated in the two cases of “with and wit'h_out project?’. .

Road length by road élass is shown in Table 24.3.1. Data for additional VOCs are 's_hown'in Table
24.3.2. ‘ ' '

VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated
as shown in Table 24.3.3.

'TABLE 24.3,3  VEHICLE OPERATING COST SAVING

TLUNTT T 1000 BAHT)

LINK Tamem L e

NO. WITHOUT WITH | s;GIQE ;ITﬁQuT © WITH séq;wg_ ;;Tnuu;ﬁ WITH SAVING

L 4241 4,327 2,133 10,520 TN maa07  ame121 11,846 6,975
TOTAL  6r961 4,827 2,132 to.szo. 7.1114 5,255 713,;£I 246 6,273 s

NDOTE :
(1) WITHOUT :
(2) SAVING ¢

WITHOLT PROJECT CasE
VEHICLE OFERATING COST SAVING

(4) LINMK NO. = 1 - 2 : PROPIISER LINK
TABLE 24.3.1 ROAD LENGTH BY ROAD CLASS -

: (UNIT : KM)

WITHOUT PROJENT CASE COWITH

T — - — — FROJECT

LATERITE " CASE -

N FAVED . ~om—mmm EARTH  TOTAL & —e———mmm

7 FEND FAIR FOIOR PAVED

1 - - 133 0.3 - 13.6 132, &

TABLE 24.3.2 DATA FOR ADDITIONAL VOC COST
e E S A A (UNIT OF LENGTH @ M)
LINK cace -CURVE . GRADE VILLAGE  NO. OF NO, OF NO. OF NO. OF
CASE ——- - - T e mmmem e -—— INTER— TIMBER NARROW
N 100 1S 200 250 300 375 S00 7SO iS00 1 - 2 3 S NO. LENGTH SECTION BRIDGE BRIDGE CORNER
VOMITHIT - - %1~ - 92 302 - 209 7100 250 - - 3 fm1 o2 2 -
WITH - - 91 - - 9z 3wz < o9 7050 - 50 - 3 13ty - - - -
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20.4 ENGINEERING

24.4.1 Soil and Materials

Existing subgrade soil and materlal sources in the v1c1mty of the study route 1nvesugated by DOH
and their physical charactensms are showil in Figure 24.4.1 and Table 24.4.1, respcctwely

Rock aggregate sources were assumed as shown below:

Description Est.

No. Source - of  Quantity

' ' Sample m?
24/CS-1 KM. 444450 Rt 4.8 KM, Srisaket-Kantharatak Basalt Plentiful
24/CS-2 - KM. 44+ 700 Rt 5 KM. Srisaket-Kantharalak Basalt Plentiful

FIGURE 24.4.1

SOIL AND MATERIAL SOURCES
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TABLE 24.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS
. . e - L o . . _ Comp. : _ ) .
.  Description . £st. ~  AASHTO Sieve Bnalvsis % ‘Passing Plasticity DH-T Stand, ‘Lab. C.B.R, Durability
‘No. Source ' of Quantity Classifi- . _ o , - Opt. CBR Swell :
- Sample ‘m cation 50.0 25.0 19,0 .9.5 #4 . #10  #40  H200 - LL  PT . 95%. gm/cc. . 95% % - .Abr. Dur.
'SUBGRADE -
24/5G-1. M. 5+100 Rt 15 M. A-6 100 97.0 94.8 93.9 53.8 30.0 10.5 12.6 1.814 6.5 -
24/5G-2,  KM. 104000 Lt 12 M. A-4 100 98.2 97.8 52,0 N-p  11.4 1.B80 3.8 -
24/5G-3.  KM. 124500 Lt 12 M. 2-4 100 995 98.9 68.4 N-P 14.3 1.754 24.3 -
SAND
24/s~1 . C.Ukon Ratchathani Mun River  Plentiful A-3 loo 99 97 94 64 0 N.P
sand
LATERITE
24/1-1  KM. 184000 Lt 1.5 KM. Laterite 10,000  A-2-4 100 96.5 84.9 8.2 43.6 30.2 21.0 14.1 25.0 2.6 9.2 2.235 40.0 0.175
Warin -~ Det Udom ' : o : .
24/1~2 kM. 124000 Rt 1.0 KM. Laterite 50,000 ° A-l-a io0 97.4 92,6 59.4 42,5 30.5 24.3 12.6 28.3 6.5
Na Suang - Do
Na Yia
24/1-3  KM. 2+B00 Rt 1.2 KM. Laterite 30,000 A-1-b 100 97.7 92,6 70.5 43.0 34.0 28.8 19.6 25.1 4.7 9.0 2.235 40.0 0.861
Na Suang - : o Co
Na Yia A-1-b 98.2 93.5 65.7 39.1 18.8 25.0 4.6

100

29.6  25.2



24,4.2 Preliminary Design

24.4.2.1 Design Criteria

Design Standard

Geometric Design Criteria

Typical Cross Section

Minimum Height of Embankment in

Flooding Se'c_tion

Pavement Strucfure
DBST

Crushed Aggregate Base CBR= 80%

Soil Aggregate Subbase CBRz= 25%

Selected Materials

Pipe Culvert
Standardized type
Location

Standard intervals
Paddy area
Others

¥4

DOH (Provincial Highway)

as shown in 'ngure 2442

0.7 m above flood level

2.5 cm
15.0 cm

10.0 cm (minimum requirement)

Box Culvert
Standard size
Location

" Bridge -

" Reinforced concrete standard type

Substructure

1.5%1.5,2.4x2.4 & 3.0x3.0 m
as reguired '

Width 9.0 m
Pile-bent type

The existing and designed plan and profile are shown in Drawings 24-1/24-2.

CBR= 6% as required
80, 100, 120 & 150 c¢m in diameter
as required
200 m
500 m
FIGURE 24.4.2 TYPICAL CROSS SECTION
g
]
400
RIGHT DF WAY
2.00 -
_ ROAD BED .
200 VARIABLE 2.00 75 550 . | L73 —~ 2.00 - . VARIABLE — 2.00
EHOULDER CARRIAGE WAY fsrouL o
1 r 650 ; il
PRTMT CoAT
1
15-30% | 15-3.0% 5%
t — é’_',f z
=
Exléfme \ 3{
ROAD BED H—/ P, ° 2

POSSIBLE SOURCE FOR SUBGRADE

S0IL. AGGREGATE SHOULDER

S j

POSSIELE SDURCE FOR SUBGRADE

MIN.

COUSLE BITUMINOUS SURFACE TREATMENT (T:2.5CM )

CRUSHED STONE BASE { T = 15CH }

SOIL_AGGREGATE SUBBASE { T = 10~48CM )

| __SUBGRADE

PROVINCIAL HIGHWAY { CLASS F4)
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24.4.2.3 Pavemend Design

1) Cumulative number of ESA in one direction

-‘BSA conversion factors

Heavy bus r 0.50
Medium truck : 0.76
Heavy track 124

- Forecasted ADT by vehicle type

Year 1988 1994
Traffic/road link 12 3 4 1203
Heavy bus 15 — = - 22— -
Medium truck 41 — — — n — —
Heavy truck 24 — — — % - —

- Cumulative number of ESA in one direction by road link

Road link 1
7 years (109) 0.108
2) Design CBR values
Road link 1
Design CBR (%) 5.2
3) Required thickness of pavement
Surfacing : DBST (2.5 cm)
Apggregate base : 15 ¢m (CBR not less than 25%)
Subbase : Minimum requirement 10 cm
Road link 1
25 cm

4) Overlay required in 7 years
DBST resurfacing

24.4.2.4 Drainage and Structures

The locations 6f existing and designed RC box culverts and RC-bridges and their dimensipns are

shown below:

STATION

E¥ISTING STRUCTURES

BROPOSED STRUCTURES

rypg  STZE TYPE  sIZE
1+ 628 Timbér Bridge 4.0 x 25.0 RC Bridge 9.0 x 30.0
e " 4,0 x 10.7

12 + 050

" " C 8.0 x 200

24-16 - -
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24.4.3 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 24.4.2, Financial costs with breakdown into local and foreign currency portions,

economic costs and residual values were estimated as follows and in'24.4.4:

IM—24 L=13.6 km

Financial cost - -

Economic cost
Residual value

The required road maintenance

(bant)
26,580,000
22,196,000

9,288,000

cost savings are shown in Table 24.4.3.

24-17

g 24.4,4 Construction and Pisbursement Schedules

IM—24

Construction Schedule
Assumption: Completion date December 31, 1987

Length = 13.6

km

Year &- 1.9 86 1987
Manth Dry season Wét Dry season wet |[Dry
) . ) B - - : T -
WORKX ITEMS 2l 3t 4 sl & 7 8 o Lo1ihy 42344 s a7 8! a10i1 12
| CONTRACT §
PREPARATORY WORK 7
MAJOR WORKS L_
(PRECEDING)
PAVEMENT WORKS :
HMAJOR WORKS solionl ;
(FOLLOWING) T 1‘*
STRUCTURE. WORKS ’m
MISC. WORKS '
CLEARING-UP
‘PAYMENT IN 2 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 100 106.5 113.4 120.8
LOCAL AND FOREIGN COMPONENTS OF CONSTRUCTION COST
( Route IM - 24 ) B
. . . . (Unit ¢ HEillion Baht)
1986 1987 Tetar
L/C F/C Total L/C F/C Total L;E-"u Fré -_;;;;;
Construction Cost 0.0 0.0 0.0 3.2 13.4  26.6  13.2 13-4 26.5
Price Contingency- 9.0 0.4 0.9 4.4 2.8 7.2 G4 2.8 7.2
Total 0.0 0.0 0.0 17.6  1s.2  33.8  17.&  16.2  33.8
_ €0.003 ¢ 0.00) ( 0.00) { 0.85) ( 0.60) ( 1.25)  0.55) ( 0.50) ¢ §.25)
Remarks ¢ -L;C 1 Lnéal Curj;en:y Porti;n B R e

F/g ¢
: US% Equivalent { USs1 =

«)

Fareiar Currency Portion

27 Baht}




EARTHWORK - e
Clearing & Grubbing _
Roadway Excavationsy Unclacsified
Embankments Common Soil
Embankments:s Selected Material
Replacement of Soft Seot
Sub Total

SUBBASE & BASE COURSES
Subbaces So0il Agsresate
Asgresate Baszex
Cement Stabilized Bacse
Shoulders So0il Agaresate

Sub Total

SURFACE COURSES
Aephaltic Prime/Tack Coat
Double Rituminous Surface Treatments
Azphaltic Concrete Surfacing##
Sub Total

STRUCTURES = _ :
RC Pipe Culvert (0 1.0m Equivalant)
RC Box Culvert {(2.4mx2.4m Eauivalent)
RC Bridge (W = 9. 0m L = . 10m

Sub Tota :

.. TABLE 24.4.2 CONSTRUCTION QUANTYITIES AND COSTS

Unif

ha
m3
nd
n3
m3

m3
m3
m3
m3

m2
-m2

(ROUTE IM—24 Length=13.6 km)

Financial |
‘Unit Ra

te

1000
19
38
70
88

1120

320

390

120

12
38
750

2,000
18,800
464500

B(i

32

a
1114400
0

1:180

‘32000
13.:300
: 0
54100

884400
745800

L1364

1:+717

2
a2
\J
0

3,888

2:186

&3

a5

83

3,860

7+015

(al

INCIDENTALS
Miscellaneous MWork {((al)x7%)

CONTRACT AMOUNT (b))
FHYSICAL CONTiNGENCIES_((b)xiDZ) {cl

ENGINEERING AND SUPERVISICN
CCEb2+(ed)n104) (d2

LAND ACQUISITION
Hiahly Develored Land
Legs Develorad Land
Sub Tetal (el

50000
- 15000

114434

12113

&7

83

100

181311

1:831

2:054

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

AVERAGE COST PER KM

% 1000 B
90
3474
50
3:508
S0%%
o
50
1:4463
81444
0
0
RERE
844
1]
o
460
0
91288

TS N T S N TN O OO O R L R RN S S N I S N T N N S S S S S T N S S T S D T L T T N S I I N S N N e s R S S S S T S R T S e s e e e e, s S e s S s T —— e -

] haulase distance
¥*¥ Rate is arplied only for Asphaltic Concrete Surfacins

¥ The unit Prices are modified by awaresate

24-18



TABLE 24.43 ROAD MAINTENANCE COST SAVING'

WITHOUT PROJECT DASE WITH PROJECT CASE
S A OVt R SO el S, e e e o . — ROAD
LINK AVERAGE LENGTH FACTOR ROAD UNIT TOTAL AVERAGE LENGTH FACTOR ROAD LNIT CTOTAL MAINTE.
YEAR - DAILY  0F FOR - CHARA. ~ MAINTE.  MAINTE. DAILY . 0F.  FOR CHARA.  MAINTE.  MAINTE. COST
NiT. C OTRAFFIG  LINK  ADT FACTOR  COST COsT TRAFFIC  LINK  ADT FACTOR  cOST COET SAVING
CADT L3> AL <KA> < T CADT > <X3I>  CKB> <UD T
(VEHIELE) - (1KM) , (BAHT/KM) (1000 BAHT) (VEHICLE) (KM (BAHT/ZKM) (1000 BAHT) (1000 EAHT)
1988 ZA&L0  13.46  0.41 1060 16,812 229 2655 134 0,00 1.2F 13,490 156 4z
1 1994 400.3 13,4 0 0.77 1,88 19,451 265 416.1  13.46  0.00 1.2F 13,490 124 73
2002 760.2 134 0.5 1,98 20,811 253 7otk 13.4 0,00 1.22 13,490 156 97
: 1988 286.0 13,6 16,812 229 268,05 134 13, &90 124 4z
TOTAL 1994 400.3  13.4 19,451 265 416.1 13.6 13,690 186 73
SO0F  760.F 134 20,211 253 736 136 13, 490 156 97
NOTE (1)  TOTAL MAINTENANCE COST T=U=#L
(2) UNIT MAINTENANGCE COST U =M=# (KA or KB) * FA # (1 + FR) * FE
M 3 SPECIFIED MAINTENANCE COST : _
WITHOUT FROJECT CAZ M = 7,700 BAHT /KM
WITH  FROJECT CASE M = S,200 BAHT/KM
FA = 1.40 ADMINISTRATFON FACTOR FOR DIRECT LABOUR OFERATION BY DOH
FR = 0,15 EMERGENCY REHABILITATION COST FACTOR
FE = 0,85

(3) ROAD CHARACTERISTIC FACTOR
WITHOUT FROMECT CASE

(4}

WITH

FROJECT CASE

FACTOR FOR AQT
WITHOUT PROMECT CASE
FROJECT CASE .

- WITH

KA
KB

Al

i

i

Xz

1.31 4+ 0.70 ¥ Al

1.22 + 0.03 # X3

0. 1620 + 0,002320 =
—-0.2034 + 0.000409 % (ADT

24-19

ADT

/ LANE)

LANE

ECONOMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANCE COST
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24.5 EVALUATION

24.5.1 Economic Evaluation

The yearly d1stnbutton of the economlc costs and beneflts and thc calculated econonmc md;cators
for evaluation are glven in the table below.

The results indicate that the improvement of this study loute is fcasnble by employmg the F4 stanu
dard with DBST surfacing. .

YEAR

1999
2000
2001
2002

oOSTS AND BENEFITS STATEMENT OF ROUTE  IM — 24
. (1000 BAHT)
COsT BENEFITS DISCOUNTEDR(I2K)
CONET.  AGRI. i RMC: TOTAL  TOTAL
03T BENEFIT  SAVING  ZAVING  TOTAL COET BENEFIT
1y 0 O 0 O _ O 0
22, 196 0 Q- 0 0 24,840 O
0 a1 F,12Z 42 2,487 (] 22220
Q 432 2,344 43 . 2,833 o 2,258
0 Sikg 2,559 54 35,179 0 2,243
O &9 2,771 G0 3525 0. 2,240
0 ZF0 7. w04 s =, 871 ) i 412
Q 422,197 72 2217 A $7.)
0 1,075 3,409 78 4,547 O 2,064
4,337 1,198 2,747 21 5,046 2,184 2,032
's) 1,321 4,124 23 5,529 s 1,994
o 1,443 4,424 55 4012 0 1,736
O 1,564 4,247 855 &, 476 O 1.847
o 1,489 5, 200 PO BT 0 1,791
0 1,812 5,559 = B N VN o 1,710
0 1,734 5,917 95 7,946 0 1,426
—9, 208 2,057 4,275 97 T,429 —1.497 1,540
17,740 17:870 59,5469 1,152 78,572 25,348 29,880
CUNTED 25, 245 62397 23,023 460 9,880
NET PRESENT VALLE : 4,531
BENEF IT-/COST RATIO : 1.182
INTERNAL RATE OF RETURN : 14.2 %
FIRST YEAR RATE OF RETURN : ST %
OFTIMUM OFENING YEAR s 1oEs

2420

SENSITIVITY TESTS

NET  PRESENT. VALLE
‘BENEF I T-COST. RATIO
INTERNAL RATE OF RETURN
FIRﬁT YEAR RATE OF RETURN

E!-’_:'_uTE-
BENEFITS

CASE
BASE 1
4,531 o9
1.18 1,03
14.2 % 12,3 %
@9 7 7.8 %
EASE +15%
BAZE BARE

24.5.2 Social Impact -

Construction Cost '(milii'o'n baht)-

1)-
2

3
4
&)
6)
U
8)
9)

General Accesmbihty Beneflt (mlllton baht)

“Education Benefit {million baht)

Medical Care Benefit {million baht)

‘Total Social Benefits (million baht) (14+2+43)
Social Benefit/Cost Ratlo (x10?) '

Ranking by Social Benefits

Weighte’d Production Value Gain/Cost (x 102)
Ranking by 7

Comnbined Ratio (x102)

Overall Ranking

* The social impact brought about by the 1mpr0vemem of the study route is shown in the following
- social benefit indicators:

22.2

1.08
0.27
0.025
1.38
6.22
13
5.71
i1
11.93

14

e



24.5.3  Overall Evaluation
Itis con_ciuded 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 - 25

Changwat . Yasothon

A.Maha Chana Chai(J.R.2083) - A.Khowang
Length . 24.5 KM.
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SUMMARY

General

Changwat
Origin and Destination
- Connected Road Network
Amphoe on Route’
Number of Related Villages -

Influence Area
Area.
Cultivated  Area Ratio to
Total Land Areain %o -
Population in 1983
Main Crops
Number of Public Activities
Public Health Service Centers
~ Hospitals Changwat Level
Amphoe Level
Schools Primary -
Secondary

Traffic (ADT)

Nomenclature of Study Route
Total Length '
Improvement Section
DOH Road
ARD Road
Other Road
New Construction Section
Design Standard Employed '
Construction Cost in-Baht
Financial
Economic
Economic Indicators
IRR

Social Impact
Social B/C Ratio
Recommendations
Opening Year

- STUDY ROUTE IM-25

Yasothon/Si Saket
A. Maha Chana Chai—B. Kho Wang

2083

218 km?2

79

29,500

Paddy

& Kenaf

3
8
1

1984—101  1988—167

1994

46,933
39,497

11.0%
: 017

1989

256 2002—473

24.5 km
24.5 km
157 km
8.8 km

F4

,000
,000

Ranking: 14
Ranking: 10

Overall Ranking: 14
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25.1 TRAFFIC

25.1.1 Method Employed in Traffic Forccasting

The growth rate method was employed in forecasting traffic because no diverted traffic alter im-

provement was expected on' this study route,

25.1.2 Assumed Road Link

LEGEND

©
®
[i2]

Traffic Zone
Dummy Node
Road Link Cods
Proposed Road Link
QOther Road

25.1.3 Traffic Forecast

1) Iiems necessary for forecasting traffic were:
- Traffic voluine in base year

- Passenger and freight movement in base year

- Growth rates of passenger and freight movement
- Rate of induced and developed movemnent

- Traffic composition:

A.Kho Wang

TRAFFIC VOLUME "IN BASE YEAR

E OF VEHICLE

CTYR

———  ANT
a/T
a1

FASSENGER AND FREIGHT MOVEMENT IN BASE YEAR

FER DAY}

PROFOSED PASSENGER FREIGHT MOVEMENT ( TONNAGE
ROAT " MOVEMENT e -
LTI (TRIFS FER DAY)  NON-AGRI. AGRI. TOTAL
i . 736 166.9 234 FH0.5
GROWTH RATE OF FASSENGER MOVEMENT
(UNIT & % F.A.)
YEAR - - PER CAPITA POPLLATION - PASSENGER
S © INCOME MOVEMENT
1924 ~ 1988 %1 0,9 5.4
1985 ~ 1794 3.1 0.2 =,
.1 0.7 5.1

15994 ~ 2002

GROWTH RATE OF FREIGHT MOVEMENT

: 4 FLRL)

(UNIT
YEAR NON—AGRI . AGRI. FREIGHT
FREIGHT FREIGHT MOVEMENT
1954 —~ 1988 b7 0,0 4.4
1o - 1994 . LH S 0.0 4.7
1994 ~ 2002 bl 0.0 1 |
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RATE OF INDUSED AND. DEVELUFED MOVEMENT .

e S (UNIT R %)

INBUCED ' DEVELOPED -
YEAR  LINK PASSENGER - NON~AGRI. - . AGRI.
S . - . FREIGHT . FREIGHT
1 MOVEMENT - MOVEMENT — MOVEMENT
158 15,0 Q.0 0.0 0.1
1994 15,0 0.0 0.0 Q.7
2002 15,0 0.0 0.0 1.t
TRAFFIC COMPOSITION:
. _ (UNIT = %)
L INE FASSENGER FREIGHT
YEAR —— e ——
NI F/C P/P L/BE M/B HW/B P/T 4/T #/T  1o/T
1724 8.5 51,2 0.0 26.3 14.0 5.3 10.5 29.2 54.4
§1PEE 15,3 AS0E 0.7 SE.E 12,5 7.0 10.4 S4.3 48,1
1994 ZE.S 43,7 1.7 18.% 101 - .6 10:8 41,0 I8.4
2002 39.0. 3E.0 0 3.0 15,0 7.0 10 11,0 50,0 TA.O

2) The following were output:
- Forecasted ADT
- Traffic volumes

AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE

TYFE OF VEHICLE
YEAR ———w e S S S— ADT M/C TOTAL
R/ L/k M/B  H/B P/RLT  4/T &/T7 10/7
1o 17 1 19 10 44 < % 40 147 T3l 40
1994 o o e, = A= 14 a2 2 256 304 560
2002 W 7 Ry 17 127 25 114 59 473 =9E B
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TRAFFIGC VOLUME ON ROUTE  IM- 2

LINK COUNT= 1

e A T R R e S s L s P Pt e e o e B bt o b b bt B

DEVELOFED TRAFFIL

YEAR 1953 1954 FO0Z

LINE 1 AVR. 1UAVR. 1" AVR.

oy N+ 1 12y 2R BE B3
= I pe z 4 4 1z 1=
o O o} Q o} ) 0

TOTAL 13 12 clcC e D 2L

N+TH 0 0 @ % A

L/B 1 0 0 0 0 1 1
oy 0 s} (3] 0 (%} O

TOTAL 1 1 p oy 7 7

Nt 17 17 21 =1 et 2a

M/B i 3 = ey = A 4
v 0 ] ST 8 0 ©

TOTAL 1% 19 25 s o S

M+ @ o 11 i1 15 1S

H/E I 1 i 2z 2 =z
ov 0 0O o D 5 S ¢

TaTAL 160 10 121 17 17

MNt+D 40 40 &£O . AO 107 107

F/PRT 1 A & 2w 16 14
oy ) 0 O - 0 (3] 0

TOTAL . 44 Ak LT LD 123 123

N+ & g 1z iz =z 22

477 1 1 1 z = = 3
nv 0 0 0 0 Q. O

- TOTAL FERRE 14 14 5 25

N+IF L 2SR5 45 4% oy 9w

&7 1 . 4 3 7 7 15 15
oy : o QO 0 0. o0

TOTAL: 9 Vo 52 Sz 114 114

N+ a5 35 42 4% 51 51

10/7 I 5 = & £ & =
hy O 0 0 0 (e} _Q
TOTAL 40 40 4z 4= 5 5%

N+ 145 1485, 223 29%. 0 441 411

anT I 22 i =R ) L2 -3
palv) O 0 O 0 i i

TOTAL 167 147 PSA - ESA 47RO 4TI

N+ ore Zee R4 PR4 373 373

M/ 1 20 =0 20 @0 200 20
ny 0 3] O 0 Q750

TATAL 242 242 704 204 L e

N+D a67 367 S06H - S04 e 7En

TOTAL I 43 4% 54 54 a2 e
o o O 0 y) 1 i

TOTAL 409 409  S60  S&0 864 366

NOTE -

N : NORMAL TRAFFIC Il : RIVERTED TRAFFIC
oDy : I 5 INDUZED TRAFFIC
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25.2 AGRICULTURAL DEVELOPMENT

25.2.1 Present Condition

Ninety-bne percent of the cultivated land in the influence area is covered by paddy fields. Many
old paddy fie_lds are affected by salinity. 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 25.2.1 and Figure 25.2.1, A
typical cropping calendar in the area is shown in Figure 25.2.2.

25.2.2 Development Projection

Future agricultural development in the area of influence was projected for the iwo cases of “with
and without project”. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 25.2.2,

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 25.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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~ ROUTE  I#-25

FIGURE 25.2.2 CROPPING CALENDAR

Related Amphsoes: 1007 Maha Chana Chai
1008 Kho Wang
1602 Rasi salai
1603 Yang Chum Noi
MONTH
: JAN | FEB| MAR| APR | MAY | JUN ( JUL | AUG| SEP | OCT | NOV | DEC
CRGP :
RICE Q> P ¥
KENAF O D X% X
Note:
FIRST CROFP SECOND CROP
O O ¥ , X C O=0 ¢ >
sowing growing harvesting
season "season

season




TABLE 25.2.1 CULTIVATED LAND

[ UNIT * 1000 RAL (KM2) 1

" CHANGWAT AMPHOE | CLULTIVATED LAND .
NAME NAME . . PADDY FIELD  UPLAND FIELD TOTAL
YASOTHEN MAHA CHANA CHAL  33.13 ( 53.01) 4,86 ( 7.78) 37.99 ( 60.78)

(
KHD WANG S7.469 ( 92.30) S5.0&6 ¢ &.10)  &2.75 (100.40)
RASI SALAI 4.00 (  4L.40) 0.00- ¢ Q.00 4.00 { 4.40)
CYANG CHUM NOI. 1.93 ( '3.09)‘ Q.00 C Q.00 1.93 ( 2.0%)

96..:7.5 (154.30) 9..9‘}2 ( 15.87) 104,67 (170.47)

TABLE 25.2.2  CROP PRODUCTION

ITEM RICE. MAIZE SORGHUM BEANS GROUND CASSAVA  KENAF  SUGAR COTTON CASTOR  LPLAND  ToTAL
(PADDY) |  NUTS - CANE EEANS  TOTAL
FLANTED AREA (1000 RAI) E ' '
BASE YEAR (1983) 22,02 - ~ - - - 2,52 - ~ - 2.52  100.54
WITHOUT FROJECT . (1983) 92,02 - ~ - - - &, 52 - - - g.52 100,54
: (1974) @z.02 - - - - ~ .52 - - - §.52 100,54
(Z002) 2. 02 - - - - - 82.52 - - - £.52 100.54
WITH PROJECT - (1933) P2.02 - - - - - 3,55 - - - 2.595 100,57
; (1994) 92,03 - - - - - 5.71 - - -~ £.71 100.73
(2002) 22.02 - - - - ~ 8,93 ~ - - 8.92  100.95
CRIOP YIELD (KG/RAT)
BASE YEAR (1983)  zav.1 - - - - - 200.0 ~ ~ ~
WITHOUT PROJECT (1952 289, 1 - - - - - 200.0 - - -
(1974) 25%.1 - - - - ~ . 200.0 ~ ~ -
(2002 289, 1 - - - - -~  200.0 - - -
WITH FROJECT (1922) 289, 4 - - PR - - F00.0 - ~ -
(1994) 2909 - - - - - 200.0 - - -
(2002) 293, 0 - - - - - 200.0 - - ~
CROP PRODUCTION AMOUNT  (TON) .
BASE YEAR (1933) 26,603 - - - ~ - 1,704 - - - 1,704 28,307
WITHOUT PROJECT (1952) 260 60 - - - - - 1.704 - - - 1,704 28,207
(1994) - 265 603 - - - - - 1,704 - - - 1,708 28,307
(2002) 264603 - - - - - 1,704 - ~ - 1.704 28,307
WITH  PROJECT (1722) 26,627 - - - - - 1,709 - - - 1,709 28,336
(1994) 26,770 - - - = ~ 1,742 - - - 1,74z 28,512
(2002) 26, 762 - - - - - 1,786 - - - 1,766 25,748

NOTE ¢ SYMBOL “-" MEANS ZERO

R NEGLIGIBLE

e



TABLE 25.2.3 NET PRODUCTION VALUE

ITEM . . RICE MAIZE SORGHUM BEANS OROUND CASSAVA KENAF TOTAL
S U eanmvy NUTE A
- FARMGATE FRICE (BAHT /TON)
WITHOUT PROJECT (1983 - 2002) 2,994 - - - R W - S
WITH  FROJECT (1983 - 2002) 4019 - - - - 4,223 -
CROF PRODUCTION COST (BAHT/RAL)
BASE YEAR {1933) 665 - - - - ~ 210 -
WITHOUT PROJECT (1pER) o AAS - e ~ - 510 ~
’ (1994) I Yot : - - - - - 210 -
(2002) 65 - - - - - 210 -
WITH FROJECT (1933) 665 - ~ - - - 210 -
(1994) b6 ~ - - - - 10 -
(200%) 672 ~ ~ - - - 210 ~
NET PRODUCTION VALUE (1000 EAHT)
WITHOUT PROJECT (1738) 4%, 059 - ~ - - ~ 208 - 45,267
(1994) 45, 059 - - - - - 208 - 45,267
(2002) 45,057 ~ - - - - 0% - 45,267
WITH FROJECT (19E3) 45,520 - - ~ - - 296 - 46,114
C(1994) 36,119 - ~ - - - 30z - 46,421
(2002) 44,523 - - ~ - - 209 ~ 46, GEE
NET VALLE ADDED - (1000 BAHT)
1 - 761 - - - ~ - 2 - 47
1994 1,060 - - - - - 94 - 1,154
2002 1,464 - ~ - - - 101 - 1,565
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25.3 VOC SAVINGS

In accordance with t_he'c@ﬁéept_ aﬁd_data given in Section 3.4 of the Text Report, VOCs on the .

road link concerned were caiculated in the two cases of “‘with and without project’’.

TABLE 25.3.3 VEHICLE OPERATING COST SAVING

(UNIT = 1000 BAHT)

Road length by road class is shown in Table 25.3.1. Data for additional VOCs are shown in Table L INK | 7R 1994 2002
25.3.2. Rt e T : SAVING
NO.  WITHIUT  MWITH SAVING | WITHOUT. . WITH  SAVING. WITHOUT WITH SAVING
. . . o ' ; ' 1754 7,581 203 34 e 243 24,285 7 7,444
VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated - 1 11,754 7,351 4.20% 15,867 10,326 33 = et
as shown in Table 25.3.3. ' TOTAL 11,794 7,551 4,202 15,369 10,526 S 243 24,335 14,711 7,444
(1) WITHDUT : WITFHOUT FROJECT CASE : (2) WITH : WITH PROLJECT CASE
(=) SAVING : VEHICLE OFERATING COST SAVING . L
(4) LINK N, = 1 — ? : PROPOSED LINK ©(S) LINK NO. = 11 - 17 3 SURRDUNDING LINK
TABLE 25.3.1 ROAD LENGTH BY ROAD CLASS
AUNIT @ KM)
WITHOUT PROJECT CASE ' WITH
LINK - -— ———————— ot e e PROJECT
LATERITE CASE
Nt FAVED e EARTH TOTAL e
3000 FAIR FOOR PAVED
1 - - - 16.5 3.0 24.5 24.5
TABLE 25.3.2 DATA FOR ADDITIONAL VOC COST
(UNIT OF LENGTH : M)
ILINK i © CURVE ' . GRADE VILLAGE  NO. OF NO. 9F NO. OF NO. OF
CAZE - == - - - == INTER-  TIMBER NARRQW
NO. 106 150 200 250 300- 375 500 750 1500 1 2 3 4 S . ND. LENGTH SECTION BRIDGE BRIDGE CORNER

220 Z0S 104 442 S22 ATl 454 1103 2719 -
30 205 104 442 52T 651 454 1103 2200 119 250

- 5 19&0 & -
- S 1540 - -
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25.4 ENGINEERING e [r——
' 7 ' _ N 1 FlGURE 25.4.1 SOIL AND MATERIAL SOURCES

25.4.1 Soil and Materials

)

Existing subgrade sonl and material sources in the wcnmty of the study route mvestzgated by DOH AMPHOE PA TIU
»

]
and their physncal characteristics are shown in Figure 25.4. 1 and Table 25.4. 1 respecnvely AMPHDE AMNAT

KHLONG [UMSAY

Rock aggregate sources were assumed as shown below:

AMPHOE
HUATAPHAN

2, -
° ~8238__

, . Description " Fst. o
No. S f : s AMPHOE BAN ANMINAT
0 . Source ooof - Quantly ROKHAMKHUANKAED -
_ Sample m? - '
25/CS-1 KM. 131400 Rt 2 KM, Surin-Prasat Basall Plentiful MPHOE SUWANHAPHUM
KM. 14+450 Rt 2 KM. Surin-Prasat ' Basalt Plentiful \BA:-P’HU PHRA KONA AMPHGE AMPHOE
: T c CHAle '
| 1985 \ MA"AQJ:@NPQ ~ MUANG SAMSIP
25/C8-2 KM. 14 +450 Rt 2 KM. Surin-Prasat Basalt Plentiful - 3 ?
. . _ : _ 5/56-1
(Sirathanakit Quarry) _ BAN IJAH\\ f ‘-25/56 -2 |
S25/C8-3 KM. 14+450 Rt 2.0 KM. Surin-Prasat Basalt Plentifui _ 20‘%' . 25/56 3 N MPHUE KHUANG NAI
; *s BAN KHO WANG
AMPHOE RATTANA BURI b 1 AMPHUE RASI SALAl\
| QL % ANGCHUM NI NGWAT |
"02\\25;t‘ BAN S\g,‘l;ﬂl YAI\-' tHA

28", UBON RATCHATH
——,, s
N |

. cnnuawm SI SA KET j 2

AMPHOE
. UTHUMPHON PHISAI /44 35 AMPHOE
“KANTHARARGM
\
‘_'ef ‘
SAMRDNG THAP & / 4
o]
[~]
[ %
OBAN PHAYU
BAN Kt MaET | i \

© SCALE
5 0 10 ®Km.
[ ==

LOCATION OF SUBGRADE SAMPLING

MNEE STUDY ROUTE SOURCE OF CRUSHED STONE

wemomsmm  NATIONAL HIGHWAYS ( PAVED ) A SOURCE OF SAND
| e—— PROVINCIAL HIGHWAYS ( PAVED ) - - @ SOURCE OF LATERITE

 LEGEND

mmssmeme  PROVINGIAL HIGHWAYS ( TO BE PAVED,
COMMITTED iIN 5 th PLAN )

—e—re=  _ PROVINCIAL HIGHWAYS { UNPAVED )
——— OTHER ROAD

SOURCE OF GRAVELLY LATERITE
SOURCE OF LAND GRAVEL
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'TAB'I_JE 25.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS

Uthumphon Phisai-

Kam Kern Kaew

. Description _Est.l_ A}__’_t;SH"‘I‘O‘ _ Sieve Pnalysis % Passing Plasticitv DH-T Stand. Lab. €.B.rR, Durability
No. Source of Quam3:1ty Classifi- o ] ‘ ) ot Ty
Sample m gation - 50.0 - 25.‘01 19.0 9.5 #4410 . #40 . 3‘%_20_0__ (LL. PR 95% gw/cc . 95% % . .Bbr. Dur..
SUBGRADE
25/8G-1.  KM. 6+100 Rt 12 M. A-4 100 88,4 36.8 N-P 12.2 1.793 12.3 -
25/8G-2.  KM. 134100 Lt 12 M. CA=4 100  98.0 -~ 96.2 - 39.8 | N~P 11.3 1.740 8.1 =
25/5G-3. KM, 204500 Lt 15 M. A-2-4 100 799.6  85.2 14.4 N-P 14.2 1.687 16.7 -
. SAND
25/5-1 . KM. S1+100 Lt 700 M: Chi River __E’lenfi¥ui3 100 59 . 2 N.P .. Less color than standard
o Uthumphon Phisai sand R _ )
- Kam Xern Kaew
25/5-2 KM. 14500 Rt 100 M. Mun River 100 54 1 N.P. Same as standard coler
~ Uthumphen Phisai sand
"~ Kam Kexrn Xaew
LATERITE -
35/1-1 kM. 214900 Re, Lt Laterite ~ 10,000 A-l-a 100 97.4 81.1 49.2 25.9 23.2 9.4 N.P. 8.5 2.420 &0.0 O R
' Suwan Na Phum -
Yasothorn . .
35/1-2 K. 74250 Rt 200 M. Laterite 10,000 A-2-A 100 78.1 47.8 33.6 28.9 19.7 28.1 8.4
n 8. Nong Muan Tan -
B. Y¥ong Pug Sa B _
25/1-3 K. 134500 Rt 350 M. Laterite 20,000 - A-1-6 100 87.0 .51.8 31.8 24.0 15.1 24.8 6.8 8.5 2.252 39.0 O
' Pra Nom Phi -
Suwan Na Phum .
25/L-4  XM. 2+200 Lt 100 M. Laterite 5,000 A—2f4 100 96.7 80.1 48.9 30.6 24.5 18.1 19.6 4.7 8.7 2.168 37.0 0
pranom Phi - '
Suwan Na Phum_
Ea=r KM. 164800 Lt 16 KM.- .~ Laterite . - 30,000 100 88.0 88.0 57.0 39.0 34.0 28.0 29.6 17.1 65.2 29.5 .
Uthumphon Phisai- : s .
¥am Kern Kaew |
L3:51 = 3:2 by wéight- . Laterite 100 99.0 91.0 69.0 56.0 39.0 19.0 17.0 10.0 10.4 2.124 63.9 -
o and sand P : '
25/1-6 Kb 164800 Lt 7.5 KM. - Laterite. 52,200 .A-2-b 100 . 96 90.0 76.0 66.0 61.0 43.0 19.0 23.2 11.0 7.6 2.218 12.0 0.10 34.0 28.8

- 25-14



25.4,2 Preliminary Design

25.4.2.1 Design Criteria

Design Standard
Geometric Desigﬁ Criteria
Typical ._Cl’-(;SS Section _
Minimum Height of Embankmé.nt in
Flooding Section
Pavement Structure
DBST
Crushed Aggregate Base CBR= 80%

Soil Aggregate Subbase CBR= 25%
Seclected Matertals CBR= 6W

‘Pipe Culvert
Standardized type

F4 Box Culvert .

. DOH (Provincial Highway) | Standard size © 15X 1.5, 2.4%2.4 & 3.0x3.0 m
. as shown in Figuré 25.4.2 Location t as required
Bridge o L
0.7 m above flood level Reinforced cqncrete standard typ ¢ Widih 9.0 m
' Substructure _ . Pile-bent type-
2.5 cm - . o . .
. ' The existing and designed plan and profiie are shown in Drawings 25-1/25-3,

15.0cm
10.0 cm (minimum requirement)

as required

80, 100, 120 & 150 cm in diameter

Location as required
"Standard intervals
Paddy area 200'm
Others 500 m
FIGURE 25.4.2 TYPICAL CROSS SECTION
£
i
4100
RIGHT DF WAY
.00 -
_ _ AGAT BED . AR
200 VARIABLE 2,00 _ W75 5.50 . LT3 —- 200 -y . VARIABLE -~ 2,00
: LOER|  CARMIAGE WAY LOEF
1 r 6'50 ISHIOU )
' “PRIME COAT
i
. 5 15-30% | 16-30% | 5o
; i i &y :
Zz It z
3 . ’ %/4’0 =
g EXISTING 4 g :
” (=] ROAD BED \—__\_fq"/o W B} ﬂ
' \'_L (G U
100

I SOIL AGGREGATE SHOULDER POSSIBLE SOURCE FOR SUBGRADE
. MIN.

OCUBLE BITUMINOUS SURFACE THE.M'ME_NT'( T=2.5CM]

POSSIBLE SQURCE FOR SUBGRADE 7 CRUSHED STONE BASE [ T = i3¢CM )

SOIL AGOREGATE SUBBASE { T = {0-45CM )

SUBGRADE .

PROVINCIAL HIGHWAY ( CLASS F4 )
25.15



25.4.2.3 - Pavement Dosign ' ' 25.4.24 Drainﬁge and Struciures

1) Cumulative number of ESA in one direction :  The locations of existing and designied RC box culverts and RC bridges and their_dimensions are
' shown below: o
- ESA conversion factors

Heavy bus : 050
Medinm truck : 0,76 ‘ ‘ B _ : _ :
* Heavy truck o124 | o " EXISTING STRUCTURES PROPOSED STRUCTURES.
- Forecasted ADT by vehicle type B _ - : :
A 10 + 194 RC Bridge . 7.0'x 30.0 . - e
Year 1988 . 1994
Traffic/road fink-~ | ~ 1 -2 "3 4 | 1772 -3 4
Heavy bus : 0w - — — 3 — — —
Medium truck 22 — - — 52 - — —
Heavy truck 40 — — — 448 — - —
- Cumulative number of ESA in one direction by road link
Road link 1 2 3 4 ,
7 years (106) 0.116 . - - : ' ;

2) Design CBR values : _
Road link 1 2 _ 3 s 4
Design CBR (%) 7.9 - - -

3) Required thickness of pavement

Surfacing © : DBST (2.5 cm)
Aggregate base 1 15 cm (CBR not less than 25%) )
Subbase .1 Minimum requirement 10 cm : L
Road link =~ - T 2 3 L4
: 10 cm - - Lo

4) Overlay required in 7 years
DBST resurfacing

25-16



25.4.3  Quantities and Cosstruction and Road Maintenance Cos_ts'

The required consuuctlon cOsts were estimated based on the results of the prehmmary design as
shown in Table 25.4.2. Financial costs with breakdown into local and fore:gn currency portions,
cconomic costs and residual values were estimated as follows‘and in 25.4.4:

IM—25 L1.=24.5 km _ (baht)
Financial cost : 46,933,000 -
Economic cost ;39,497,000
Residual value ¢ 17,963,000

The required road maintenance cost savings are shown in Table 25.4.3. '

25-17

o .'25_;4.4 ‘Construction and Dishursement Schedules

IM-—25 Length =24.5 km

~ Constructlon Schedule
Assumption: Complenon date Decembel 31, 1987

Year & 1986 . | 1987

_ Month Dry season Wet "Dry_ seasom Wet- Dry

| - : [ |
WORK  ITEMS ll 2 3lr 4 508 7 g 9Laiinz l{ A 34967 8’ 21011g12
_couTaaéT-

PREPARATORY WORKS

MAJOR WORKS
(PRECEDING)

PAVEMENT WORKS

MAJOR WORKS
(FOLLOWING)

STRUCTURE. WORKS

MISC. WORKS

CLEARING-UP

PAYMENT IN % - 301% : 70 %

Yearly Disbufsemen't Schedule
- Assumption: Annual rise in prices

Year . Base year (1985) 19836 1987
Currency 1584 7
Local 100 © 110.0  12L.0  133.1

Forelgn ' 100 106.5 113.4 120.8

‘ LoCAL AND FORELIGH COﬂPOHEHTS QF CONSTRUCI[ON COST

(Unit ! Hillion Bahtd

===============‘:ﬂﬂ=ﬂ=ﬁ==l====:ll======a=========S============—=Sﬂ"'ﬂ======!|=E==wﬂﬂ:::z::‘#="«==ﬂ==ﬂ====
1984 1987 Total
L/C F/C Total L/C FfC Total L/c F/C Total
Constructien fosk 7.2 b.B 14.0 7.0 14.0 .- 33.0 24,2 22.8 47.0
Frice Continsency 1.9 0.2 2.4 5.6 3.3 8.% 7.1 4.2 11.3

____________________________________________________________________________________________

Total® 8.7 1.7 & 4 0 22,6 - 19.3 41,9 31.3 27.0 58,3
Lo ( 0.32) ¢ :0.29) €. D.64) € 0.84) ¢ D.74) ¢ 1.55) € 1.44) C 1. ooy ¢ 2.182
=======ﬂkﬂﬁ:.—::sﬁ:!=2=========S=='_'!===:’.s‘:==Tlﬂ=.‘=$=============ES========'—‘=H=====n’=vﬁ=====‘—'::‘.2g‘—’-==
Remarks tTL/¢ v Local Currency Fortion :
g/t ¢t Foreisn Currency Portion
¢ ).t UB% Equivalent ( vussi1 = 27 Baht?



TABLE 25.4.2 CONSTRUCTION QUANTITIES AND COSYS

{ROUTE IM—25 Length=24.5 km)

s et T Ay ke e e A L M e e I e A T D I L I R N N N N N N NN OO AN S N R RS N T i a an 2R e e e =

oo ooXoOoEOEETmonaes=

Unit Unit Ra

B

ta Guantity

e n v i o s i A Al TS i ot o L S e o ek B S W WD WA AP ) T e mer e Y e e e e ok kAR R ey s R S e

e e o o ot o ot e e e e b et 3 A i PR A i sk S4B R A Uk A A Ly St P S v ek A W Ao R e e St e RS s S s s e e 8 S s e - e B T T b Beb b ea S A G s e e S e e el w3 e e ma e

EARTHWORK . .
Clearing & Grubbins - c
Roadway Excavations Unclassgified
Embankments Commen Soil = .
- Embankmenty; Selected Material
Rerlacement of Soft Seot
Sub Total ‘ '

SUBBASE & BASE. COURSES
Subbaszes Soil Agarasat
Aggsregata Base¥ - :
Cement Stabilized Base
Shoulder: Soil Assresate

Sub Total

SURFACE "COURSES:
A=phaltic Prime/Tack. Coat
Double Bituminous Surface Treatment®
Acphaltic Concrete Surfacinoszs
Sub Total : a

STRUCTURES .. S -
"RC Pire Culvert (D 1.0m Equivalent)
RC Box Culvert (2.4mx2.4m Equivalent)
RC Bridoe(W=%,0m L=108m Equivalent)

Sub Total

har

m3
nd
md
mn3

m3

m3. .

nl
n3

m2

n2

10000
- 19
38

70

a8

S112

429, .

390

120

82

. 800
230,900
- 0
3,100

23000
234900
-0
74200

159,300
134,800

21576
1D0.253
' 4]
1:104%
13,933

1s912

55392
o
7:304

31772

7:524

44842

51409

4,090

83

85

83

8,202

115564

50

50%+%

50

7!382 .

5:782

““—______m_____—____.._._—.-.-.._.___..—...—‘-—--.____..-......-_.._.—_._._.-‘.._......,......._.—-a--.——-——___._.-._..—“..____._._...__.__..-_-—---—-——-__..._-........-......-,____uﬂ__—*——mmmn——

Total {(al

INCIDENTALS
Micscellaneous Werk {({a)}x7%4)

—_-_~~—____a_......_....-...-.—..__.-_.-__._._____......_...—._..--_..--—-__—....-...._........,____.__-—-...__—-.-——-.-_...___........-.__.,.__...-—_.-.-._.——-.-_.-_.—_.-_.-.__._--___ﬁ—-_m—u

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

ENGINEERING ANMD SUPERVISION
(CCb2+(c)Ox10%) (d)

LAND ACQUISITION
Hishly Develored Land
l.ess Develored Land
Sub Total (el

et e o oy T A . e . o e e AR s Y L T " . > ) VR L T T o7 o o o n ok ol M et A ok b e D ek A P W 3 TP e e el L e

PROJECT COST ((b)+(e)+(d)+(a))
AVERAGE COST PER KM =

50:000
15,000

25-18

374333

3733
44107

1:700

18,885

1:888

1:643

a5

100

315133

3+113

J1491

144730

11473

e a e o A o e ok o o P N M W T i e o o o e T AR T g e T SR S o o S

e o —— T T T EI RC M mm mY T e AU MR M R MR R MmN MmN SRS

.



TABLE 25.4.3 ROAD MAINTENANCE COST SAVING

s,  Aka 0 T A R ey A Ln i ey e S S o A L e s Y S e ik . A ML, A Pkl ML WAL RA iy s e ey o

WITHOUT FROJECT CASE _ WITH PROJECT CASE .
e e e e i e i e s s et e e i i i et i g o o S o T RDAn
LINK AVERAGE LENGTH FACTOR ROAD. UNIT ~ TOTAL AVERAGE LENGTH FACTOR ROAD UNIT . TOTAL MAINTE.
YEAR DAILY =~ 0OF  FOR CHARA. © MAINTE.  MAINTE. DAILY  NAF . FOR. CHARA.  MAINTE.  MAINTE. COST
NG, © TRAFFIC  LINK ADT FACTOR  COST  CosT TRAFFIC  LINK ADT  FACTOR COST . COST SAVING
' <ADTE ALY <ALF <KAY S U T - <ADTS <L> o IXEF <KBR R T L o
(VEHICLE) ~(KM) B (BAHT/EM) (1000 BAHT) (VEHICLE)  (KM) _ (BAHT/KM) (1000 BAHT) (1000 BAHT)
1986 137.5  24.5 0.16 1013 0 1139000 7 w9z 1_,.L 4.5 7 0.00  1.14 12,793 sz —zz
1 1994 201.4 24.5 0,30 0 1.2% 12,992 2= 29,2 24,5 0,00  1.14 12,793 3z . -8
2002 356.7 A5 O.ah 0 1.4% 15,0450 353 441.6 24.5 0,00 1.14 12,793 313 70
L P 137.5  24.5 B 11,900 292 156.2 24.5 12,793 a1z ~22
TOTAL 1974 201.4 - 24.5 12,792 218 239.2 24.5 - 12,793 CEle 5
2002 3%56.7  24.5 15, 450 203 441,46  24.5 _ 12,793 313 74
NOTE (1) TOTAL MAINTENANCE COST T =0 %L
(2) UNIT MAINTENANCE COST . U = M * (KA or KB) # FA # (1 + FR) # FE
M 5 SPECIFIED MAINTENANCE COST 1 _
WITHOUT FROJECT CASE M = 7,700 BAHT/KM
WITH FROMECT CASE - - M = 5,200 BAHT/EM
FA = 1.40 ADMINISTRATION FACTOR FOR DIRECT LABOUR OPERATION BY DuOH
FR = 0.15 EMERGENCY REHABILITATION COST FACTOR
FE = 0.5 ECONGMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANCE COST
(%) ROAD CHARACTERISTIC FACTOR _ _
WITHOUT PROJECT DASE KA = 1.02 + 0.70 # Al
WITH  FROJECT CASE . KB = 1.14 + 0.03 % X3
(4) FACTOR FOR ADT _ . N
WITHOUT PROJECT CASE - Al-= =0.1430 + 0,002320 # ADT
= ~0.2024 + 0,000409 % (ADT / LANE) ; LANE = 2

WITH FPROJECT CASE. . - X3
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25.5 EVALUATION

25.5.1 Bconomic Evaluation T “ . SENSITIVITY TESTS
The yearly dlstnbutton of the cconomlc costs and benems and the calculated economlc mdlcators R " R o o 7‘_..._._.. o R F:A‘;‘E' ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
for evaluatlon are gwen in thc followmg table, . N o T ' R ITEM e ~= e —_—
Lo : RTINS : : ' . e T S S BASE 1 z
The results indicate that the 1mpr0vement of thls study routeis feas1b!e by employmg the ¥4 stan- | - ) NE:T F‘REHENT VALUE B 3,334 ~10,322 -3, oo
dmﬂ‘mﬂlDBSTS““amng 2 o g - : - BENEFIT/COST RATIO L 0.9% 0.1, 0.79
: : ' : : INTERNAL RATE OF RETURN L 11,0 % P3O 2.1 %
_ 7 F'IF\"‘T YEAR RATE OF RETL RN BB 7 LS % .32 %
CAST AND BENEFIT STATEMENT OF ROUTE IM - 28 o I EASE +15% BASE
. : o I o o BENEFITE " BASE BASE. ~15Y
(1000 BAHT) : C e e - ' = - -
CasT BENEFITS : ' DISEDUNTED(IEZ)
YEOR e e e e s
CONET . AGRI. Vioo RMZ TOTAL TOTAL -
COST BENEFIT SAVING SAVINF TOTAL COsT BRENEFIT o ' _
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ 25.5.2 Social Impact’
19586 11,547 0 0 o o 18,63 O - '
1957 271645 0 0 0 0 F0,%%6 0O § N : TR
1eaz O 24y 4,203 —p2 5, (20 Q 4,491 * The social impact brought about by the improvement of the study route is shown in the following
1237 0 . 900 4, 373 -17  5¥75 0 4,205 social benefit indicators:
1550 o 951 4, 58% ~13 S.S21 0 0 EYEY R
1571 0 1,001 4,773 ~2 B, The P « g,_/éqzl._j, : B R o .
1992 0 1,052 4,963 -8 &£,011 o 2,411 Construction Cost (million baht) - B - ¢ 395
15773 0 1,103  S5.153 0 4,254 . 0 3170 o e o .
1724 o 1.1=4 S5.242 o &y 302 0 2,941 B _ et o . N o ' ' .
1995 &, 938 1,205 5,605 12 a.a2a 4,081 2,786 1) General Accessibility Benefit {million baht) = . P24
1994 0. 1,257  S,324% 21 7.146 0 2,577 s 2)" Education Benefit (million baht) - - 3.4
1997 0 1,Eos 6,131 Z 7. 4463 Q 2,405 3) Medical Care Benefit (million baht) : 0.055
1992 0 1,340 A,393 7 72730 0,240 . ! e - : - .
s a 1,411 b LG a6 3,112 o 2,082 B 4) .Tot?_l Social _Bcnef;ts (million baht) (1 +2+3) ¢ 5.52
2000 0 1,842 4,919 54 15,435 B T - e ~*5) Social Benefit/Cost Ratio (x102) -~ . : : 13.97
=001 o 1,514 7,131 L2 3,757 0o 1,792 6) Ranking by Social Benefit ' 7
_____ f‘_‘_’r‘_’ff___ :iz:z(_’f ____3'__‘_:'6: _“_:]_:‘_ffi ~ Z? s U?’f. d:‘:" 2'53 __f:_f_’_’f 7) Weighted Production Value Gain/Cost {x 10-2) ;3.1
TOTAL 20,462 18,092 €5,607 27% 105,971 46,589 43,255 8) -Ranking by 7 214
——— ittt et —-—= ——— 9) Combined Ratio (x 10%) : 17.08
DIECOUNTED 46,509 7.911 325,702 25 43,235 : : ‘ :
- o T T o T o Overall Ranking _ S Y
NET FRESENT VALLE : -2, 334
BENEFIT-COST RATIO : 0,23
INTERNAL RATE OF RETURN s, 11.0 %
FIRST YEAR RATE OF RETURN : 7.2 A
OFTIMUM OPENING YEAR : 1982
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25.5.3 Overall Evaluation

It is Conc_luded 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 1989 is recommended,
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STUDY ROUTE NO. IM- 26

Changwat : Surin / Si Sa Ke-f
B. Som Poi Noi{J.R.2080,2083,2084) ~ B. Muang Mak

Length : 28.4 KM.
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' 26.2.2 Development Projection
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SUMMARY

General

Changwat

Origin and Destination

Connected Road Network

Amphoe on Route

Number of Related Villages
Influence Area

Area _

‘Cultivated Area Ratio to

Total Land Area in %o

Population in 1983

Main Crops

Number of Public Activities

STUBY ROUTE IM-26

¢ Surin/Si Saket
B. Som Poi Noi—B. Muang Mak
: 2080, 2083, 2084 & 2262 .
.
232 km?
79

37,300
: Paddy & Kenra_f

Public Health Service Centers : : -

Hospitals Changwat Level
Amphoe Level

Schools  Primary
Secondary

Traffic (ADT) .

Nomenclature of Study Route
Total Length
Improvement Section
DOH Road
- ARD Road
Other Road
New Construction Section
Design Standard Employed
Construction Cost in Bahi
Financial
Economic
Economic Indicators
IRR
Social Impact
Social B/C Ratio
Recommendations
Opening Year

- OO,

1984—128  1988-219
1994—308 2002497

28.4 km
28.4 km
28.4 km

F4
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1990 Overall Ranking: 12
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26.1 TRAFFIC

26.1.1 Method Employed in Traffic For_ecastiﬂg h

The growth rate method was employed in forecasting traffic because no diverted traffic after im-

provement was expected on this study route.

26.1.2 Assumed Road Link

B. Muang Mak ﬁ-"
it/ /-
0 ' o
@-?’q' '#i;
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/7S " “
'!llkgr -
/7 R
%, B
LEGEND __ 4.
@ Traffic Zone Q’}Q
@ Dummy Nods B. Som Poi f;loi*'

[ inb
12} fload Link Coda

Propesed Road Link
Other Road

26.1.3 Traffic Forecast

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

T o T e e e ey e e e

CTRAFFIC VIOLUME IN BASE YEAR

CTYPE OF VEHICLE

LINE oo s — ——  ADT
F/C  L/B M/B H/B FP/FYT &/T  &/T  10/T
i 24 & a7 oz £3| c el z2 144 107
2 & 0 a5 =z 0 % & 44 o5
AVE. s 5 @x 0 E - z 19 16 128 - 103

e e e e e e e e e e e e e

| PROPOSED FPASSENGER FREIGHT MOVEMENT (TONNAGE PER DAY)
'ROAD MOVEMENT —— —— ——————
L INE (TRIFS FER DAY) NON-AGRT . CAGRI. TOTAL
1 1439 154, 0 &0, 0 215.9
2 =R : 45. & 17.8 L34
CGROWTH RATE OF PASSENGER MOVEMENT
(LNIT = % FoA)
YEAR FER CAFITA FOFULATION  PASSENGER
' INCOME MOVEMENT
1904 ~ 1988 .1 0.9 5.3
1788 ~- 1994 3.1 0.7 =,z
1994 — 2002 a1 0.4 5.1

26-3

GROWTH RATE OF FREIGHT MOVEMENT

(UNIT = % P.AL)

YEAR NON-AGRI . AGRI. FREIGHT
FREIGHT FREIGHT MOVEMENT
1924 — 1928 bt 0.0 4.9
1788 - 1994 b4 0.0 5.1
1994 - 2002 b 0.0 5.4




TRAFFIC VOLUME ON ROUTE  IM= 26 LINK COUNT= 2

e i B i s e 3 ke Al i B A e e o e o Sy i S Uh Lo, AL o it L AR S $004 BAAD Bk LR (o S f L LA ek B P P S Ot Mg e e s s e i e o P T

o L YEAR 1vas 1994 002
RATE OF INDUCED AND DEVELOFED MOVEMENT 1 e S e e A
_ L INK 1 ¥ AVR. 1 2 AVR, i 2 AvR.
, (UNIT. %) - ' wemmmemmmESses s e mmme e LTI T e e e
=iz i e e e e S e e . el ND S B RT AN 24 AW LT 1461 44 119
TMOUCED o ] 3 " DEVELDORED P/ 1 & ] 7 13 A 10 ;:'.'4 ) 7 15
- i = s palaie At e e WV o 0 & ! 0 O O O O
YEAR LINK . PASSENGER - NON-AGRI..  AGRI. - - - TaTAL . ®F 4z 93 97 4% 78 dem Sl 137
' mmmmmm : C FREIGHT FREIGHT .  TUTTEmoToomm e oL TTL T T m oo e s e
1 2 MOVEMENT  MOVEMENT  MOVEMENT- N+D ; 1 & 10 : 7 12 = 2
e i e e . - e L/ I 1 0 1 2 0 1 z 1 1
SiwEE - 15,0 15.0 0.0 0.0 C0.E v © o0 0 oo o e . u
1994 . 15.0 . 15.0 0.0 - 0,0 o oel.g TOTAL 10 7 12 2 .= 14 4 U
2002 15. 0 15,0 0.0 0.0 2.9 ‘ ettt R
======z======:=.z:====2:==:=== ————— T P e N+ 3! 4 24 Sl = a9 24 13 40
M/R I & 1 = & 1 & = 2 &
oY O O s 0 O 0 0 0 0
. TOTAL - a2 4 39 A 2 44 bz 17 46
TRAFFIC COMPOSITION. Tememmmoamesmem mmon Semsr eemmen s T - - B
o 7 - : . N+ 5 4 4 11 5 % = 3 21
) (UNIT . ¢ %) H/R I 1 1 1 2 1 i 4 1 =
Py e = .........-:z..._.-_.._.._....=.==-..—-.-——_———-—=============_._—_:= AL 0 a - ] L 0 0 0 : O 0 0
LINE FASSENGER . , FREIGHT - TOTAL 5 4 5 c Lo10 i 25
YEAR - e ————————— e TTTTESme T S TR T TTme mmee memm s o
N F/C F/FP L/BR M/B O HJB P/T 4T &/T 0 10/T N+D 61 4z o4 @7 578 17% 4% 1Es
- ‘ e e e e e e P/RPT 1 P A = 15 7 1z 27 7 20
1vE4  27.8 0.1 5.7 35.0 1.4  F.1  S.5 455 40.0 v o0 0 e o 0 e o 0
1 iwEs BO.E OZFE.9 0 S.10 30.1 2.7 10,0 6.7 4L.5 36,9 TaTaL 70 4% ez t1t 53X %0 206 57 lax
1994 4.0 34.5 4,2 T2.8 4.5 11,7 8.5 43.0 32,7 SoTeTSToTooT Sees TTTm T e T T - -
2007 3.0 33,0 - 2.0 13, 7.0 1%.0 11,0 50.0 24,0 NED = 1 3 # 2 b 1% L. 14
eIl _ _ e I 4/7T I 1 0 O 1 0 1 = 1 z
1924 4S.% 4%.4 0.0 2.2 3.4  z1.1 0.0 47.4 31.6 ov 0 0 0 0 0 0 0 0 0
T 1ER 44,3 46.1 0.7 4.6 A4 . 1703 2.4 43,0 3003 TETAL. 3 1 4 10 2z 7 oE 6 16
1994 42,0 AZ.& 1.7 . G.2 S5 1é.6 o &:1 4m,& s TTTITTT ST TS ST ommes Semm mome S TmTe T T
2002 2%.0 ES.0 0 3.0 1%.0 7.0 1%.0 11.0 SG.0 25,0 - NI 2z 1 &3 A= e F7 26 =23 44
o e e e e S T E S e e ===mmmmmmmsm= e 35 mooEESsEmEET &/T I b 2 4 7 z2 -5 13 4 10
oV 0 & O 0 0 o LY 0 y]
_ TOTAL 27 13 2m Se 18 4z vw 29 74
2) The following were output: - | o : I © WD 24 7 1» 3% 9 24 45 13 3%
- Forecasted ADT 10/7 I 4 1 e o i 4 7 = b
- Traffic volumes ' oy o 0 0 o L Q a0 o
: ; TOTAL 30 g8 oF ag 11 28 st 15 39
_ N+TY 237 1046 190 . 349 125 ZAE 58S 164 432
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE ADT L 26 16 29 F2 19 40 g8 2% &5
' R . = oo O O o o- 0 0 1 0 1
Y e Y L P el et b et B b e S E g £ Lt = TOTAL 274 122 219 401 144 =08 L7 1t 497
_ TYRE OF .VEHICLE .- STTTTSTmTTT TS memees dmeme mo TR g s T e T
VERAR e e e e e e i —— ~— ADT ~ M/C  TOTAL N+D 294 176 251 34%. 2000 295 4z4 - Zmy - 337
p/c L/B M/B H/B F/PET A/T - -&/T 10/T - 0o M/T 1 . 20 20 20200 20 20 20 20
______________ - I —— e e e - v Sola 0 0 a O 0 0o o0 0
1538 =3 7 aw 5 k2 4 - 28 2 219 271 490 o TOTAL 214 196 271 269 221 215 444 2600 Z77
1994 g & 44 10 . 90 7 o4z R 308 B1S e2E TTTTTTTOTTTT o T = TTTT DT e e e o
007 1 i1 Ada ey 152 1é 74 o 897 277 275 N+ =53 222 441 HTT7ZEm SAZ 0 L00T 403 729
e mmEme e mmmmEmmmm e mmEmmo e ——= N TOTAL I SAH 0 3L 49 % &P &0 103 45 &5
Ly (4} 0 0} (8] [} 0 1 t i
TOTAL ~ S88 318 490 770 365 623 1118 44: 875
NGTE .
N : NORMAL TRAFFIC 0z DIVERTED TRAFFIC
IV ¢ DEVELOPED TRAFFIC I = INOUCED TRAFFIC
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