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STUDY ROUTE NO. IM—-12

Changwat . Sak'on Nakhon
A. Sawang Daen Din (J.R. 22) — A. Song Dao

Length . 19.1 KM.
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Influence Area
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Cultivated Area Ratio to
Total Land Afea in %
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Number of Public Activities
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Traffic (ADT)

Nomenclature of Study Route
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tmprovement Section
DCH Road
ARD Road
Other Road
New Construction Section
Design Standard Employed
Construction Cost in Baht
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Sacial Impact
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Recommendations
Opening Year

STUDY ROUTE IM-12

Sakon Nakhon

A. Sawang Daen Dinqu. Song Dao

164 km?

I
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i

— R

. 1984—184  1988--275

1994341 2002466

191 km
19.1 km

19.1 km

F4
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29,633,000
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- 0.072 Ranking; 15

1988  Overall Ranking: 10
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12.1 TRAFFIC

12.1.1 Method Employed-in' Traffic Forecasting

The- growth rate method was employed in forecastmg traffic because no dwcrtcd trafﬁc after
1mprovement was expected on this study route.

1212 Assumed Road FLink

A.Sawang Daen Din

R
O'a Lao Yai LEGEND |
-‘ | @ Truffic' Zone
: @ Dummy Node
o A.Song Dao Road Link Code

EAREAN Propose.c_! Road Link

ez QOther Road

12,1.3 Traffic Forecast

1) Etems necessary for forecasting traff:c were:
- Traffic volume in base year -
- Passenger and freight movement in base year
- Growth rates of passenger and freight movement
- Rate of induced and deveioped movement -
- Traffic composition

"~ CTRAFFIC.VOLUME IN BASE: YEAR

4o e ot e e e man sars e o e e o v St — e

o TYPE nF VEHICLE _
T {1 - - mies ADT M/C TOTAL
F/T L/B M/E - H/B P/P%T- 4/T  &/T 10/T
1 o 4z 2= o 70 21 i 14 =32 270 49T
= & 1 o 2 =4 14 15 % 21 92 173
AVE. 3 21 24 i &1 17 T2 il 184 . 222 407
ENGER AND FREIGHT MOVEMENT IN BASE YEAR
FROPISED FAZSENGER FREIGHT MOVEMENT (TONNAGE PER mAY)
- ROAD MOVEMENT - — —_—
LINK (TRIPS PER DAY)  NON-AGRI. - .- AGRI. TOTAL
1 1404 101.7 107.5 207, 2
= - =20 o 24,2 T 71.7
GROWTH RATE OF FASSENGER MOVEMENT
(UNIT @ % P.AL)
YEAR - FER CAFITA FPOPULATION  FASSENGER
INCTIME MOVEMENT
1924 ~ 1988 CoE 0.5 4.9
1933 -~ 1994 3.1 0.3 =
1994 - 2002 2.1 0.3 '

GROWTH RATE OF FREIGHT MOVEMENT

CUNIT = % FP.AL)

YEAR - NON-AGRI.  AGRI. FREIGHT
FREIGHT FREIGHT. MOVEMENT
L 1eEe - 1vEE bl 0.1 =N
1938 - 1994 . 5.9 0.1 .4
1994 — 2002 5.a 9.1 3.9

12-3:



RATE OF INDUCEL AND DEVELOPED MOVEMENT

CUNIT = %)

INDILICED DEVELOFED
YEAR LINK PAZSENGER NON-ABRI. . -~ AGRI. -
it . FREIBHT FRE I1GHT
1 Z - MOVEMENT  MOVEMENT  MOVEMENT
1998 15,0 15.0 Q.0 0.0 0.1
1994 15,0 15.0 0.0 0.0 R * M-
F002 15.0 15.0 Q.0 0.0 1.5
TRAFFID COMPOSITION - o
| (UNIT * %)
L INK PATSENGER - FREIGHT |
YEAR s o
N psc o F/F L/JB M/BE H/B O F/T 4/T  &/T 10/T
(o4 1.8 54,4 2I.P O1T.9 0.0 131 PO 45.2 16.7
1 1e@E 10,1 S0.7  19.2 18,4 1.6 3.1 2.9 4A.F 18,7
jo%4  23.5 AS.2 1Z.E 16,1 3.7 12,0 17.2 47.7 Z1.9
o0z =9.0 0 3.0 2.0 13,0 7.0 1350 711.0 50,0 26.0
1984 - 16.0 7.8 0.4  1.% 1.8 15.8 36,8 I8 7.9
s jems  21.10 70.5 1.1 4.E 0 B0 0 18,2 3.1 41,8 11.F
1994 PE.2 St.& 1.9 8.0 4.7 14,2 22,5 45.3 15.0
Zp02  =P.Q 3%.0 3.0 2.0 7.0 13.0 11.0 50,0 Z6.0

2) The following were output:

- Forecasied ADT
- Traffic volumes

AVERAGE FUTURE TRAFFIC ON PROFOSED ROUTE

i —— v — — o ke — Bt e v

VEBR s i om e e i o e i e e - ——- QD':T_-' M/C TOTAL

P/ L/B M/E H/B P/PRT 4/T  6/T7 10/T o '
yoem | 21 @ @t ® 111 26 40 16 75 303 578
1994 6 7 27 10 125 12 . 47 2 241 3RO &71
2002 1% 10 As 24 147 13 £l 2 4k& 370 B36
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TRAFFIC VOLUME ON ROUTE  IM- 12 LINK COUNT= 2

YEAR 192s 1974 2002
LINK 1 2 AVR. 1 2 AVR. 4 2 AVR.
; N4 20 15 1w sm o230 47 147 U R4 117
F/C I ] Z =3 4 ERC 7 A B S1&
oy Q 8] 0 0 Q 0. O ) 0O
TOTAL a3 o z1 67 25 S 109 3% 134
N+ e o om o33 1 24 11 3 o
L/B I & 0 4 5 < 4 =2 3] 1
ny 0 0 O 8] 0 D 0 0 0
TGTAL = 1 o a7 2 27 1z = 10
NI A 3,27 .. A2 £ IR 49 11 9
M/B I = [ TR S SN | = 7 e L
)Y 0 0 ¢ O 0 0 O o .0
TOTAL 41 4 =1 4 7 27 =12 13 45
N+ = z = 10 4 & Pl &
H/R I o} [0 S+ 2 1 g 1 et
By 0 0 0 ¢} 0 (] 0 [} 0
TOTAL 4 2 3 12 4 10 =0 7 24
N+D 111 =7 w7 131 48 109 {40 aE o 127
FERT 1 17 ¥ 14 20 7 14 24 & 12
oy Q o O 0 0 0 0 o 0
TOTAL, 128 A5 11 =1 540 125 124 44 147
LN+D 20 1z 1= 1% % 15 14 5 1z
4/7 1 , 2 2 i c] 1 b 2 1 2
FEUIERN & LV Q. 0 N3 0 P 0 0 0 0 0
TOTAL et iz Z0 Z0 i0 iz is A 13
N+D a4z 14 35 47  im 44 L4 Er o &2
&HT I N = 7 £] & 10 = =
o 0 0 0 ) ) Q O 0 5]
TATAL 43 1= 40 =7 F0 47 74 5 A1
_ N+ 17 4 14 YV 7 i =23 11 27
10/T I 5] i 2 3 1 it = 2 4
o 0 Q (#] (8] 0 C 0. 0, 0
TOTAL 17 = 14 26 & =1 i iz ched
e e rmmm v i mmeemmmas e rerme— e e U S NS
M+ 86 110 239 A2 115 B S5 1200 405
AT I 43 16 T 4 17.  44: . . 7& 17 &1
Y 0 0 o -0 o 0 1 a0
TOTAL 227 126 275 417 13z a4l sa1 147 444
_ N+D iyl D = § S A%4.. 185 310 403 B0 CZE0
M/ 1 20 20 20 20 20 20 Z0 Z0 20
ny 0 O 0 (@} (4] 0 s} 0 4]
TOTAL 240 ZOT 203 7S 20T 230 4on B2L ETO
N+D LO&H  RBRYL S22 717 302 LOA P07 SIS 7SS
TOTAL - L &3 57 S 75 37 A5 T 40 a1
: ov . o3 0 0 O 0 0 1 0 i
TOTAL LAY RRA B7E 79 D40 &71 1004 E7S BR4
NOTE ; _
N @ NORMAL TRAFFIC o & DIVERTED TRAFFIC
oY ¢ GEVELOFED TRAFFILC I ¢ INDUICED TRAFFIG
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12.2 AGRICULTURAL DEVELOPMENT

12.2.1 .Present Condition

. Fifty-six percent of cultivated land in the influence arca is covered by paddy fields. Many old

paddy 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, cassava ranks first followed by
kenaf, sugarcane, maize and beans.

Land use and capability conditions in the area are shown in Table 12.2.1 and Figure 12.2.1. A
typical cropping calendar in the area is shown in Figure 12.2.2.

12.2.2 Development Projeciion

Futuré agricultural development 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 12.2.2.

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 12.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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ROUTE {M-12

FIGURE 12.2.2 CROPPING CALENDAR

Related Amphoes: 0404 Sawang Daen Din

0407 Song Dao

CREP MENTH JAN | FEB| MAR | APR { MAY | JUN | JUL | AUG| SEP | OCT | NOV | DEC
RICE () (\ o
MAIZE O——

MUNGBEANS OO b
‘CASSAVA — O
X
KENAF Q 93 X
SUGARCANE o o
M
Note: .
‘FIRST CROP SECOND CROP
O 3 . o C == e >
sowing growing harvesting

s5eason
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TABLE 12.2,1 CULTIVATED LAND

~ CHANGHAT

NAME

L UNIT :

1000 RAI (KM2) 1

CULTIVATED LAND

- — -t

SOKHON NAKHON

FLANTED AREA
RASE YEAR
WITHOUT PROJIECT

- WITH PROJECT

CROP YIELD
BASE YEAR

WITHOUT PROJECT

WITH

CROP PRODUCTION AMOUNT

BAZE YEAR

WITHOUT PROJEDT

WITH

FRILJECT -

PROJECT

(1000 RAI)
(1993)

(179
(1994)
(2002)

(1983)
(1974)
(2002)

(KG/RATD
(1953)

(1722)
(1954)
(ZO02)
(1922)
(1994)
£2002)

(TON)
(1993)
(19Es)
(1994)
(2002)
(1788)

(1924)
(Z002)

RICE:

(PADDY)

47.10

47.10
47.10
47.10

47 .10
47.10
47.10Q

5
~J
]
4]

13,117

13,117
13,117

i3-144
12,203
12,518

12,117

AMPHOE
NAME U PADDY FIELD . "UPLAND FIELD TATAL
SAWANG DAEN DIN 23,25 ( 37.20)  9.43 ( 15.09) 232.68 ( 52.29)
ZONG DA 24081 ( 39.70)  27.81 ( 44.50) 52.6Z ( 34.1%)
' 48,06 ( 76,90) 37.26 ( 59.52) ©3.30 (13&.48)
" TABLE 12.2.2 CROP PRODUCTION
MAIZE . SORGHUM BEANS GROUND CASSAVA KENAF  SUGAR - COTTON CASTOR  UFLAND  TOTAL
' S NUTS . , CANE BEANS  TOTAL
2.72 - o.am - 20,80 - 2.07 5,99 - - 32.77  79.a7
2.73 - 0, 4% - 20.50 3.07 5.9 - - 32,72 79.88
2.72 - 7 0.49 - 20.80  2.07 5,97 - -~ 32.7? 79.89
2.73 - 0.50 . - 20,50  3.07 &.00 - - 3Z.E0 79.9D
2.72 - 0.4 . - 20.50  2.07 5. 99 - -~ a3z.7s 79.9%
2.7% - 0.49 - 20.50 2.07 5. 99 - - =27y 79.&T
2,73 -~ 0.50 ~  20.S0 3.07 £ 00 - - 2z.80  79.90
350.0 - 150.0 ~  2222,3  214.3 4941.4 - -
351,58 - 151.5 - 232.E 214,32 S011.2 ~ -
353,79 - 153.3 - 232E.2 214,33 S071.6 - -
56,7 - 155. & - 23zB.2  214.3 S153.4 - -
352.1 - 152.0 - 2323.3 214.3 5021.2 - -
G5k, 4 - 1544 ~ 228,88 214.3 S14Z.9 - -
362. 1 - 162.9 - - 2328.8 214.3 S309.2 - -
956 - 72 - 47,740 658 29,719 - - 79,145 92,262
St - 2 ~ 47,740 453 30,024 - - 79.457 92,574
67 - 75 - 47,740 &58 20,395 - - 79,336 92,753
975 - 78 - 47,740 659 50,897 - ~ 80,348 93,464
F61 - 74 - 47,740 eS8 30,034 - - 77,518 92,442
973 - 77 -~ 47,740 &SE 30,5222 - - 20,271 93,574
989 - at - 47,740 £359 31,835 - - 21,305 94,322
NOTE : SYMBOL "—" MEANS ZERO UR NEGLIGIELE
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TABLE 12.2.3 NET PRODUCTION VALUE.

-

LAET
BEA

OR

NE

— e

UPLAND  TOTAL
TOTAL
24,401 41,395
28, 6465 B1,659
25,490  4Z,300
25,765 43,401
2o, 158 44,173
1,089 1.405
1,270 1,912
1,472 2,514

CITEM RICE  MAIIE SORGHUM  BEANS GROUND CASSAVA KENAF  SUGAR  COTTON

3 S (FADDYY NUTS' ' ' T CANE

FARMGATE FRICE (BAHT/TON)
WITHOUT PROJECT (1933 — 2002) 3,809 2,239 - 5,150 - 773 3.974 463
WITH CPROJECT (1988 — 2002)  §,829 2,255 -~ 5,170 - 786 4,015 ast

CROP PRODUCTION COST (BAHT/RAI)

BASE YEAR. (1983 - 700 479 - 428 - 778 203 | 1,958
WITHOUT PROJECT {1982y 700 =31 - 428 - 774 0% 1,763
(1994) 700 433 - A28 - 776 anas 1,978
(2002) 700 a4 - 447 - 776 B80E 1.991
WITH PROJECT {1732) 701 421 - 433 - 776 803 ¢+ 1,969
{1994) 707 oS - 44z - 774 203 1,986
(2002) 716 490 ~ 442 - 776 203 2,011

NET PRODUCTION VALLE (1000 BAHT)
WITHOUT PROJECT - (1983) 16,974 =34 - 146 - 20,971 150 2,280
(1794) 16,994 241 - 173 - 20,971 150 » ZH0
(2002) 14,994 251 - 130 - 20,971 151 2,512
WITH FROJECT (1988) 17,510 55 - 169 - 21,816 176 2,474
(1998) 17,636 270 - 179 - 21,616 176 2,724
(2007) 15, 055 292 - 197 ~ 21816 177 2,254

NET VALLUE ADDED {1000 EAHT)
1938 316 21 - 3 - 645 6 =74
1994 : L4z 2% - & Y C 26 544
2002 1,041 41 - 17 - 685 Zb 744

NOTE

12-11

¢ SYMBOL

"t MEANZ ZERD QR NEGLIGIBLE



12.3 VOC SAVINGS

In acc_ordﬁnce with '_the- concept and data given in Section 34 6_[_‘ the Text Report, VOCs on the

" TABLE 12.3.3  VEHICLE OPERATING COST SAVING

road link concerned were calculated in the two cases of ““with and without project”.
B o _ . (UNIT ¢ 1000 BAHT)
Road length by road class is shown in Table 12.3.1. Data for additional VOCs are shown in Table LINK 1oEa : 1974 2002
12.3.2. ' ' N - WITHOUT WITH SAVING WITHOUT = WITH SAVING  WITHOUT . WITH SAVING
; ; T ' : 1 9291 4,078 F.212 11,721 71673 4,108 16,505 10,697 S, 206
VOC savings, obtained as the balance of total link YOCs between the two cases, were calculated > 929 71 U 2le 1152 oy B R 920 =71
H y - ———— . . ks T - — —h——i—h‘-"\l“-‘ -A-—q...,.,........r— ———————
as shown in Table 12.3.3.. TUTAL 10,219 &, 791 2,428 12,913 5, 447 4,464 17,996 11,419 &2 377
NOTE _ _ :
© (1) WITHOUT @ WITHOUT FROJECT CAZE (2} WITH :: WITH FROJECT. CASE
S(3) SAVING @ VEHICLE OFERATING COST SAVING -
. €4) LINK N, = 1 = ? : PROPQSED LINK (5) LINK NO. = 11 - 19 i ZURROUNDING LINK
TABLE 12.3.1 ROAD LENGTH BY ROAD CLASS
(UNTT K
WITHOUT PRELJERT DASE WITH
LINK e FROJECT
LATERITE CARE
N, FAVED - ———° EARTH TOTAL e
000 FALR FINIR FPAVED
1 - 7.7 &.3 - ~ 14.0 14,0
z - 2.3 e - - 5.1 s.1
TABLE 12.3.2 DATA FOR ADDITIONAL VOC COST
(UNIT OF LENGTH = M)
L INK : CURVE GRADE VILLAGE  NO. OF NO, OF - NO. OF ° NO. OF
CASE —————— - _ - —- INTER~ TIMBER NARROW
N 103 150 200 2% 300 375 500 7SO0 1500 1 2 e 4 S °7 NO. LENGTH SECTION *ERIDGE BRIDGE GCORNER
1 WITHOUT 121 109 274 - - S7 243 224 ST4 2300 2300 250 - zo0 3 2200 4 4 - 2
WITH 121 109 =74 - - 7 4% 224 5S4 3300 230D 250 - 200 T 2200 - - - 2
Z WITHOUT -~ -  — = = = = .~ — 1300 1&00 100 200 11 1346 1 - 1 -
WITH . - - - - - - - - =~ 19850 1250 450 - 200 - 1 1348 - - - -
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12.4 ENGINEERING

12.4.1 . Soil and Materials

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

and their physical characteristics are shown in Figure 12.4.1 and Table 12.4.1, respectively.

Rock aggregate sources were assumed as shown below:

) Descrip_tion Est.
No. \  Source - of Quailiity
" Sample o omd
KM. 149+ 100 Rt 6KEM. Udon Thani-Sakon Nakhon Sandstone Plentiful

12/C8-1
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FIGURE 12.4.1

SOIL AND MATERIAL - SOURGES
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TABLE 12.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS

. . . : : . Comp, B
: - Description . Est.. . AASHTO ‘Sieve Analysis % Passing Plasticity DH-T Stand. Lab, ¢.B,R," Durability
No. Souree . . .- of  Quantity Classifi- _ T _ Opt. CBR Swell
" dample " m? . cation 50.0 - 25.0° 19.0 9.5 :#4. . $10 . #40. #200 . LL .. PT .. 95% gm/cc 95% , . % . Abr, Dur.
SUBGRADE
12/56-1. KM. 54500 Rt 12 M. . a4 100 93.4 80.6 77.4 45.5 25.1 6.0 13.2 1.893 21.2 -
12/5G-2.  KM. 104700 Lt 15 M. - ‘A-2547 100 99.8 98,9 25.1 N-P 10.8 1.844 18.2 -
12/5G-3. XM, 15:700 Lt 12 M. . A-2-4 100 99.7  32.8 N-P 11.4 1.903 200 -
LATERITE
12/1-1 KM, 5+000 L.t close to. Laterite 37,500 A-2-7 100 70 32 21 18 16 44.8 17.8 40,2 71.4
Sawang Daen Din —. : : :
Mong Waeny-
L1:S1 = 3:2 by weight . Laterite A~2-4 100 87 . 60 44 20 10  23.5 9.6 9.60 1.972 58.4 -
: and sand
12/1~2 KM. 7+3500 Rt close to  Laterite 48,000 A-2-4 100 - 99 94 72 49 37 31 26 N.P. 40.6 70.4
Sawang Daen Din - : ' - S -
Mong Waeng
L2:51 = 7:3 by weight  Laterite T A~2-=4 100 99 86 80 50 49 30 19 N.P. 8.30 2.145 36.0 -~
' -and sand N _
12/1-3 KM, 14+100 Rt clese te Laterite =~ 32,000 . A-2-4 100 99 76 37 21 17 16 29.0 8.0 9.50 2,008 27.0 - 30.6 70.0
S5awang Daen Din = ) o o
Nong Waeny
12/1-4 KM. 15+500 Lt close to lLaterite 126,000  A-l-a 100, 99 96 69 43 21 16 15 N.P. 9.90 2.043 30.0 - 32.8 67.9
' Sawang Daen Din - R : : :
Nong Waeng
12/1-5 KM, 1+500 Lt 100 M. Laterite 20,000 © 100" 98 73 21 15 10 3l.2 8.5
' Sanam Chai - T :
Tha Si Kai
12/L-6  'KM. 144000 Rt 30 M. Laterite " 10,000 100 98 76 36 30 14 34.4 10,2

Sawang Daen Din. -
Ban Khok 5i
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12.4.2 Preliminary Design

12.4.2.1 Des.ig“ﬁ Coitaria "

Design Standard
Geometric Design Criteria

Typical Cross Section

Minimum Height of Embankment in

Flooding Section

Pavement Structure
DBST

Crushed Aggregate Base CBR= 80%
Soil Aggregate Subbase CBR= 25%

Selected Materials

Pipe Culvert
Standardized type
Location

Standard intervals
Paddy area
Others

F4

‘DOH (Provincial Highway)

. as shown in Figure 1242

0.7 m above flood level . -

: 2.5¢m

15.0 cm

10.0 ¢m (minimum requirement)

Box Culvert
Standard size
Location

Bridge

Reinforced concrete standard type

Substructure

L 1515, 2.4%2.4 & 3.0x3.0m

as required

‘Width 9.6 m

Pile-bent type

The existing and designed'plar_l'a'nd profile are shown in Drawings 12-1/12-3.

CBR= 6% as required
80, 100, 120 & 150 cm in diameter
as required
200 m
500 m
FIGURE 12.4.2 TYPICAL CROSS SECTION
X .
]
4000
RIGHT QF WAY
2.00
ROAD BED
200 VARIABLE 2.00 175 850 . SN 2.00 - VARIABLE 2.00
PHOULDER CARRIAGE WAY ISHOULDE:
g r 650 I :
~ PRIME COAT
1
5:! !.5-3-00/0 |-5—3.0°/Q . 5%
E —>Z7, 2
x =
S-l EXI:i»'fiNG i Sl
1 L]
- 1t ROAD BED S 4% ° 3 1
~Homm S ST ™~ _H U
I_!—__-l SOlL. AGGREGATE SHOULDER l 100 ! POSSIBLE SOURCE FOR SUBGRADE

HiN.

POSSIBLE SOURCE FOR SUBGRAGE

DOUBLE BITUMINOUS SURFACE TREATMENT (T=2.5CM )

CRUSHED STUNE BASE { T = 15¢M ) -

Son, AGGREGATE SUBDASE { T=I0-43CM )

SUBGRADE

PROVINCIAL HIGHWAY ( CLASS F4 )
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12.4.2.3 Pavement Design : : ' 12.4.2.4 Drainage and Structures

1) Cumulative number of ESA in one direction ' ' ' ‘The locations of existing and designed RC box culverts and RC bridges and their dimensions are
shown below:
- ESA conversion factors :

Heavy bus ¢ 0,50
Medium truck 0 076 _ o . : s ————— —
Heavy truck 1,24 ' ' ' o " EXISTING STRUCTURES - PROPOSED STRUCTURES
o - | o STATION ‘oype " SIZE TYPE SIZE
- Forecasted ADT by vehicle type — _ _
' 0 + 284  ‘Timber Bridge 4.0 x 6.5 . RC Bridge 9.0 x-10.0
' 1+58  » " 4,0 x 7.0 - W 9.0 x 10.0
Year 1988 1954 _ ot o
, ; . . : : 1+ 764 " " 4.0 x°6.0 " " 9.0 x 10.0
Traffic/road link - 12 3 4 1:¢2 3 4 : : o S _ _
n i ' : H n
Heavy bus 1 4 2 s 4 Te 404 v | 4.0x8.0 ‘_ 9.0 x 10.0
Medium truck § 18 — — 57 0 — — : . 17 + 776 - RC Bridge 4.5 x'28.0 S " 4.5 x 28.0
Heavy truck 9 5 — — 2 8 — —

- Cum.ulative number of ESA in one direction by roaq link
Road link I 2 3 4
7 years (106) 0.092 0.031 - .

2) Design CBR values
Road link 1 2 3 4
Design CBR (%) 21.2 18.3 - ' -

3) Required thickness of pavement

Surfacing -+ DBST (2.5 cm)
Aggregate base : 15 cm (CBR not less than 25%)
Subbase :  Minimum requirement 10 cm
Road link i 2 3 -4

10 cm Hem - -

4) Overlay required in 7 years
DBST resurfacing

12-16



12.4.3 Quantities and Construction and Road Maintenance Costs

The required construction costs were estimated based on the preliminary design as shown in Table

12.4.2. Financial costs with breakdown into Tocal and foreign currency pornons econoinic costs

and 1esxdual values were estmlated as follows and in 12.4.4

IM—12 L—19.1 km - . (baht)

Financial cost - ¢ 35,211,000
Economic cost ;29,633,000
Residual value ;13,049,000

The required road maintenance cost savings are shown in Table 12.4.3.
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: 12.4.4 Construction and Disbursement Schedules

IM—12 Length =19.1 km

~ Construction Schedule

Assuniption: Completion date De_cember 31, 1987

Year ¢ | 1986 S 1987

_ Month. Dry saason Wét_ Dry season Wet |Dry

i ' . _ T
WORK ITEMS 1 2 34 5 EJ 7 8 9LoL1lz lI 23 4 95 & 7 8] 9101112

| CONTRACT

PREPARATORY WORKS

MAJOR  WORXS
{(PRECEDING)

PAVEMENT WORKS

MAJOR WORKS
(FOLLOWING)

STRUCTURE. WORKS
MISC. WORKS

CLEARING-UP

PAYMENT IN 3% | _ 15 % - 85 %

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 COHPONENTS OF CONBTRUCTION €COST

==#2=Bnn==-=====:================:‘-===ﬂ=“ﬂh’£‘-n5===B======’=2235~‘2=-‘—-‘=5========
1984 1987
L/C F/¢  Tatal L/c F/¢  Total
Construction Cost 2.7 2.5 s.2  15.4  14.6  30.D i 2
Price Contingency 0.6 0.3 0.9 5.1 3.0 8,1
Total o 3.3 z.8 6.1 20.% 17.6 38,1 23.8 20. 4 44.2

(+0.42)-C'0,18) ¢ 0.23) ( 0.76) ( 0.65) ( ‘1.41) ¢ D.BBY { 0.786) { 1i.b%)
=ﬂ=~“======.2="===’====l:"="=======::="‘S===“ﬂ.‘==w—-¥=====ﬂ=—=uﬂﬂﬂﬂﬂwﬂﬁnﬂﬂﬂﬂ!ﬂ-ﬂﬂ============ﬂ====-’====
Reamarks ¢t L/¢ 't Local Currancy Portion

FfC t Forelsn Currency Fortion
{ ) ¢ US$% Equivalant ¢ US$1 = 27 Baht)



TABLE 12.4.2 - CONSTRUCTION QUANTITIES AND COSTS
(ROUTE IM—12 Length=19,1 km)

:::::::::====:=:=====ﬁ===E;==§:==m=====z==========#=iﬁ===z=====::#::z:::ﬁﬁ::gémsééﬁahsﬁ=n===g£&=;gn::::::::;:::::::::::::::::
. Financial ‘ : : Financial Cost 1000 B 'Ecqnqmic Cost Residual Value.
Itém URit Unit RAtE Quanltily —rmec e cmm e e e i e e e e e
ST e Coe B Toetal Local Foreisn AR 1000 B A 1000 B
EARTHWORK _ : , _ SO L . 83 90
Clearing & Grubbins _ _ ha 10,000 o L4 . 440
Roadway Excavatian: Unclassifie : mn3 C 49 - 14700 . 32
Embankment: Common Soil C ind ' 8 151,100 5742
Embankimenty Selected Material ) m3 70 o 0
Rerlacement of Soft Spot _ m3’ &8 - 24100 185 C . o
Sub Total . o - S 61399 3:263 3+135 53147 44780
SUBRASE & BASE COURSES _ . R , . 83 50
Subbaces Soil Asgresate : mJ : 112 18,000 . 21016
dzorezate Baze¥ o . : m3 ' 372 . 18,700 41956
Cement Stabilized Base _ m3 T390 o - 0
Shouldery Soil Agsresate : m3 Coeo120 71200 © Bb4 '
Sub Total . : ' 2:834 5+312 41523 &: 1564 4,082
SURFACE COURSES ' R A &85 50 %%
Asphaltic Prime/Tack Coat m2 1z 124,200 1:490 '
Double Bituminous Surface Treatment# mz 39 - 185,100 4099
Adsrphaltic Concrete Surfacing®s _ t - 750 . 0 o
Sub Total o - 5589 _ 21459 35130 44751 b
STRUCTURES . T 83 50
RC - Pire Culvert (I 1.0m Equivalent) : it 2+000 - 785 11570
RC Box Culvert (2.4mx2.4m Exquivalent? n 18,800 0 ]
RC Bridge (W=?.0m LL=1i0m Equivalent) fn 441500 &0 2+790
Sub Total . R - : : : 44360 25180 21180 3617 11809
Total {a? 264185 13:214 12970 21:845 10:4671
INCIDENTALS ) . _ &3 o
Miscellaneous Work ((a?x?x) , s - . 11833 ?1é ?1& 1:521 ]
CONTRACT AMOUNT (b) - o o 28,018 141131 13+887 23,366 101671
PHYSICAL CONTINGENCIES ((b)x10%) (c2 _ s 2:802 1:413 1,389 2337 1067
ENGINEERING AND SUPERVISION ] '_-_ o . 85 1]
CCChyY+ () n10%) (d) _ 1s ) 3:082 1:233 1849 2:4620 g
LAND ACQUISITION - S : o 100 100
Highly Develorad Land " ha - 505000 25 1:250
Less Develored Land ‘ : ha - 15:000 4 &0
Sub Total (el C l= o 11310 1:310 1] 1:310 11310
PROJECT €OST ((b)+(ci+(d)+(ed) _ - ' ' 355244 185087 171124 29,633 13049
AVERAGE COST PER KM - L : 11844

o o I e e e e o e o= = e e S o e o i o S A e i ST o kA iy e e = o e i e o o S o= S it A o s ST AR R P m i o o s o e 4 e o g e S S A T e i he e R e e s e m m m  ET ST EE S m A IS T I IR M re s msoTsT i EmiTotis
B T L e e e e T o e e e e D L R L D e g

Note : # The unit prices are modified by assresate haulase distance.
#% Rate is arrlied only fer Asphaltic'Cnn;rete Surfacins -
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TABLE 12.4.3 ROAD MAINTENANCE COST SAVING

NITHuUT PROJECT CASE E ' WITH FROJECT CAS :
e - em B hal B Lo e e 8 i Sy g ey s 2an -~ e - _— RaAn
LINK AVERAGE LENGTH_FQLTUR ROAD . UNIT TOTAL ~ AVERAGE LENGTH FACTOR ROAD LINIT CTOTAL MAINTE.
YEAR  DAILY = OF FOR  CHARA. ~ MAINTE.  MAINTE. DAILY.  OF . FOR CHARA.  MAINTE.  MAINTE. COST
Nt TRAFFIC  LINKE ADT  FACTOR 005 - COET TRAFFIC . LINK ADT  FACTOR COST CIOET SAVING
CADT> SL> . <Al>  <KAT U T CADTY <L> X3 <KBX Uy TS S
(VEHICLE)  (KM) (BAHT/KM) (1000 BAHT) tvEHIaLE} (M) _ (BAHT/KM) (1000 BAHT) (1000 BAHT)
Yome  ES.5 0 14.0 0.80  1.44 U 17:277 0 24z 207.2 14,0 0.00 1,17 12,127 84 S
1 w4 a75.0  14.0 - 0.71 .78 18,807 263 227.5  14.0 0.00 1.17 3129 124 B4
2003 S46.7 - 14.0 0,95 1.94 20,601 pele s S42.7 14,0 0,00  1.17 13,129 154 10S
1eEE 0 P9U3 0 S.d 0.07 1.34 14,091 7z 1182, 2 =1 0.00  1.17 13,129 &7 ]
2 1794 121.8° © 5.1 0. 1Z .37 14,475 74 3.3 S.1 0,00 " 1.17 13,129 =7 7
2002 163.0 8.1 0.22  1.44 15,181 - 77 13%.5 5.1 0.00 1,17 13,129 &7 10
19 IS8 191 14, 426 214 TEALE 17,1 13,129 251 b3
TOTAL 1974 307.3 1971 17+ 51 237 2.4 0 17,1 13, 129 251 2
200 444.4  19.1 : 17, 15% T A 435.1 ° 19.1 12, 129 151 115
NOTE (1)  TOTAL MAINTENANCE COST T =0 %L
(2) _UNIT MAINTENANCE COST 0 U =M # (KA or KB) # FA # (1 +_FR5 # FE
M 3 SPECIFIED MAINTENANCE COST .
WITHOUT FROJECT CASE M = 7,700 BAHT/KM
WITH FROLECT CASE M = %,200 BAHT/EM
FA = 1.40 ADMINISTRATION FACTOR FOR DIRECT LABOUR OPERATION BY [OH
FR = 0.15 EMERGENCY REHARILITATION COST FACTOR _
FE = 0,25 ECONOMIC MAINTENANCE COST FACTOR T FINANCIAL MAINTENANCE COST
(Z) ROAD CHARACTERISTIC FACTOR |
WITHIUT FROJECT CASE KA = 1.2% + 0.70 *® Al
WITH FROJECT  CAZE KB = 1.17 + 0D.05 # X3
(4) FAZTOR FOR ADT o
WITHOLIT PROJECT CASE AL = —0.1430 + 0.002320 * ADT
WITH FROJECT CASE X2 = ~0,2034 + 0.000409 % (ADT / LANE) 5 LANE = =
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12.5 EVALUATION

12.5.1 Fconomic Evaleaiion .

The ye’nriy dtsmbunon of the economic costs and benefits and the calculated economlc mdlcators o

for evaluation are glven in the followmg table.

The results indicate that the i 1mp1 ovement of thls study route is feasible by employmg the F4 stan-
dard with DBST surfacing. :

COSTS AND BENEFITS

STATEMENT OF ROUTE

iM _ 12;

(1000 BAHT) .

=34

DISCOUNTED (12%)

BENEFIT

0D
4,271
4,111
2. 8546
34609
“! w_F?l

,~,14°'

z..'l ?'.c‘.-..l .

22 7"‘4::
2,540

2,085

2,223

2,047 .

1,712
1,773
1,443

42,701

, COsT BENEFITS

YEAR R S
CONST.. AGRI. R¥ale RMC T0TAL
COST  BENEFIT SAVING SAVING  TOTAL COST
1984 4,445 o 0 0 0 5,576
1987 25, 425 Q 0 0 0 TE,S547
179s o 1405 T, 428 3¢ 4,996 0O
1Ey 0 1,890 3401 &7 B, 157 0
1990 0 1,574 3,773 71 S.419 O
1971 0 1,459 3,946 75 S, 679 G
1997 0 1,742 4,119 79 5,940 0
1993 O 1,823 4,791 82 6,201 ©
1994 0 1.212 4,464 a4 &y B4 0
1995 b, 274 1,937 4,703 0 6,730 S, 110
1996 O 2,063 4,947 24 7,093 o
1297 9 2,138 S.1&1 27 7,816 G
1995 0 2,F1T 5,470 101 7,734 3
1999 O 2,288 S, 46D 104  =,05% O
2000 0 .34 5,599 108 8,370 0
2001 O 2,439 £.132 111 2,438 0
2002 -13,04% 2,514  £.%77 115 9,006 -Z,384
TOTAL 23,7L0 . 29,615 T1.942 1,343 10%, 999 4,58

DISCOUNTED 34,849 12,254 29,769 =55 42,701

NET PRESENT VALLE : 7,852

BENEF IT-COST RATIO : 1.23

INTERNAL RATE OF RETURN : 14.9 %

FIRST YEAR RATE OF RETURN @ 12.8 %

OPTIMUM OPENING YEAR : 19

TOTAL

12-20 -

SZENSITIVITY TESTS

ITEM.

———— i

Pttt

: NF_‘T PRE'“ENT \MLLIE
BENEFIT/CGST_RRTIB A
INTERNAL RATE 0OF RETURN
FIRST YEAR RATE OF RETURN
‘;Z}Z """"""""""""""""""
BENEFIT=

2.& %

12.5.2 Social Impact

im et il ol i e A s o LA R AL SR S RS R e b S S0 A A4 B LA Rla T e S i e P 1 e At

CASE
1 2
623 1447
1.07 1.04
12.%2 %4 12.6 %
11,1 % 10.9 %
+15% BAZE
BASE —-15%

The social impact brought about by the improvement of the study route is shown in the following
social benefit indicators:

 1)7

3)

-4)
. 5)

6)
7
8)

9

" Construction Cost (million ‘baht)

General Accessibility Benefit. (million baht)
Education Benefit (million baht)
Medical Care Benefit (millionbaht)

Total Social Benefits (million baht) (1 +2+3}
"Social Benefit/Cost Ratio:(x 102)

Ranking by Social Benefits

Weighted Production Value Gain/Cost (>< }0"2)

Ranking by 7 - -
Combined Ratio (x 102) .

Overall Ranking

29.6

1.18

0.027
1.21
4.08
15
3.15
i5
7.23

15



12.5.3 Overall Evaluation

It is concluded and recommended that, considering the overall ranking and possible schedule of
the improvement and/or new construction of the study routes, this study ronte should be improv-

ed with the opening year 1988.

12:21
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STUDY ROUTE NO. IM=- 19
Changwat : Roi Et }

A. Selaphum (J.R. 23) —B. Kham Phon Sung (J.R. 2136)
Length : 46.3 KM.
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SUMMARY

General

Changwat

QOrigin and Destination
Connected- Road Network
Amphoe on Route

Number of Related Villages

Influeice Area
Area _
Cultivated Area Ratio to
Total Land Area in %
Population in 1983
Main Crops
Number of Public Activities
Public Health Service Centers
Hospitals Cliangwat 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-19

Roi Ft S
A. Selaphum— B. Kham Phon Sung
P 23--2136 .
9
3752 km?
8
48,400

: Paddy & Cassava

(SN 8

1984—155 . 1988--235
1994—303 2002431

46.3 km
46.3 km
46,3 km

F4

91,998,000
76,824,000

15.7% Ranking: 5
0.171 Ranking: 11

1988 Overall Ranking: 6
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19.1 TRAFFIC

19.1.1 _Method Employed in Traffic Forecasting

The growth rate method was employed in forecasting: trafﬁc because no diverted trafflc after im-
provement was expected on this study route.

19.1.2 Assnmed Road Link_

-

-
3
"r

. : ] 8.
el

B.Kham Phan Sang

‘@n

iy
4?

Traffic Zone
Dummy Nddé
Rouod Link. Cods
Proposed Rond Link
Qiher Road

19.1.3

Traffic Forecast

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

19-3

TRAFFIC VOLUME - IN BASE YEAR

TYPE OF - VEHICLE
LINE s i m a m  mre e e ALT  M/D ToTaL
F/C L/ET M/B H/B FAREUT 4/T &IT 10/7
1 1z 4% a0 0 71 & 2 T 207 ERI 0 N40
= 5 20 i1 (Y S = 1% 0 25 1327 23z
AVE. 2 e, 2 0 =5 7 b 3 155 =4z TR
PASSENGER AND FREIGHT MOVEMENT IN BAZE YEAR
FROPOSED ASEENGER FREIuHT MOVEMENT (TONNAGE FER DAY)
ROAT mDVEMENT ~~~~~
LINK (TRIFS FER DAY NDNwQGRI. AGRI. TOTAL
1 1563 44,0 blnnS 110.5
= 559 19,2 2.0 48,3
GRIOWTH RATE OF PASSENGER MOVEMENT
(UNIT & % FP.AL)
YEAR FER CAFITA  FOPULATION FQLJENUER
ITNCOME _ MOVEMENT
1984 - 1928 3.1 1.1 5.5
1938 — 1924 3.1 0.% 5, 4
1994 — 2002 3.1 0, & 5.5
GROWTH RATE OF FREIGHT MOVEMENT
(UNIT ¢ % P.A.)
YEAR NON-AGRI.  AGRI. FREIGHT
FREIGHT FREIUHT MOVEMENT
a4 — 1959 ¢.9 D.O T
1?3“ - 1974 a7 a9.0 T4
1994 —- 2002 &5 0.0 4.0




RATE OF INDUZED AND ﬁEVELﬁPED'MDVEMENT

e {UNIT.3 %)

e £ it it o i e i e bk b e . ok i e e ke U e

INDLICED ' DEVELOFED

. YEAR LINK PASSENGER NON-AGRI. AGRI .
- _. - FREIGHT  FREIGHT
1 2 MOVEMENT  MOVEMENT — MOVEMENT

SlEEde s 15,0 - 19,0 0.0, 0.0 0.2
A4 1500 -15.0 .o 0.0 R
200z 15.0 15.0 Q.0 .0 2.7

LINK PASSENSER . . FREIGHT. .

NI, . F/c . P/P L/E. M/B - W/B P/T /T 6/T  10/T

1734 .7 A4%.7  $1.5 20.0 0.0 21,2 15,4 SE.E . o
1 1986 14.2 46,3 17.4 18.% 1.4  19.3 14,4 53.0 133
1994 26,0 42,1 11,2 1441 3P th.b 1207 S1.7 18,7
2002 9.0 Z8.0 2.0 iz.0 7.0 0 13,0 .11.0 S0.0 26,0
1924 9.% S5.7 2.4 17.4 0.0 20,7 17.2 &Z.1 0.0
T oiEER 15,97 51,8 18,2 12,5 1.6  1%.0 15,9 7.4 5.8
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2} The following were output:
- Forecasted ADT
- Traffic volumes
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