%I%Bﬁ%tﬁil "‘Kﬁ"'

i inde o

e N AT 5 52 A TR e S s e T oA et s " R £ et 7

KINGDOM OF THAILAND
MINISTRY OF COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

IN THE NORTHEASTERN REGION
~ (PHASETI)

~ FINAL'REPORT
~ ROUTES
(VOLUME 3)




JEN LiBRARY

I

03081



- 'KINGDOM OF THAILAND
MINISTRY OF COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

" ROAD DEVELOPMENT STUDY
IN THE NORTHEASTERN REGION
(PHASE TI)

FINAL R.EPORT
ROUTES
(VOLUME 3)

JULY, 1985 -
JAPAN INTERNATIONAL COOPERATION AGENCY



B 0 F % E
SN 8. 500 L2z
Bt -
o, 16413 | spE




Laos

STUDY ROUTES

) - ROUTE ' - DRAWING
. CHANGWAT ORIGIN DESTINATION PAGE

- NO. o NO.

= Iy N IM- 1 Nakhon Ratchasima/ A. Khong -J.R. 2180 S 1-1/ 133 1-1/ 16
./ ) Chaiyaphum -
3 . .r Lo asion M- 4 Khon_Kaen A. Chonnabot -B. Don Han 4-1/ 4-27  4-1/ 4-3
of 223 s . . .

Fonu /AN IM- 5 Khon Kaen A.Nam Phong - :B. Nong Tum 51/ 529 51/ 5-4
- . IM- 7 Udon Thani B. Lao (J.R. 210} -B. Tha Yom 74/ 931 71/ 75
IM- 8 Udon Thani B. Huai Koeng -A. Kumphawapi 81/ 825 8-1/ 8-2
IM- 9 tdon Thani A. Nong Han -A, Kumphawapi 81/ 929 91/ 94
iM-12 Sakon Nakhon A. Sawang Daen Din  -A. Song Dao 12-1/12-27  12-1/12-3
lM-lQ Roi Bt A. Selaphum -B. Kham Phon Sung 19-1/19-35 19-1/19-6
IM-24 Ubon Ratchathani  B. Na Suang -B. Na Yia - 24-1724-25  24-1/242
IM-25 Yasothon A, Maha Chana Chai -A. Kho Wang 25-1/25-27 25-1/25-3
iM-26 Surin/Si Sa Kei B. Som Poi Noi -B. Muang Mak 26-1/26-29 26-1/26-4
IM-27 Surin/Buri Ram A, Chom Phra -B. Nong Khawao 27-1/27-29  27-1/27-4
IM-29 Buri Ram/Surin A, Prakhon Chai -A. Krasang 29-1/29-33  29.1/29.-6
1M-31 Buri Ram i B. Nong Pha Ong -A. Nong Ki 31-1/31-33 31-1/31-6
IM-33 Nakhon Ratchasima A, Si Khiu (J.R. 2)  -A, Chok Chai 33-1/33-33  33-1/33-6

v

&

2 ) PRAKON
) CHAL o
7, o
) s
S ’ EEELE R AL
KAMPUCHEA L

10090
e —

M- . LEGEND _
T |/ STUDY ROUTE : : @ CRANGWAT
menen  NATIONAL HIGHWAYS  { Poved ) . AMPHOE _
NATIONAL HIGHWAYS { Poved } S BOUNDARY OF CQUNTRY
PROVINCIAL ROADS | Paved } -+ — BOUNDARY OF PROVINCE
PROVINCIAL ROADS  { Uncaved ) 2, 2096  HIGHWAYS | ROAD NUMBERS

————— RURAL ROADS ( Unpaved)



. ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

]MPROVEMENT SECTION OF STUDY ROUTE

St S e o NEW CONSTRUCTION SECTION OF STUDY ROUTE

):( j;:;( " BRIDGE (PROPOSED, EXISTING)
| - 57
D 1:} BOX CULVERT (PROPOSED, EXISTING)
. o '
® O PIPE CULVERT (PRGPOSEDT EXISTING)
g HIGH WATER LEVEL
HWY HIGHWAY
Pl - _ - POINT OF HORIZONTAL INTERSECTION
NO. or # .NUMBER
A - DEFLECTION ANGLE
R RADIUS OF CURVATURE _
T ' TANGENT LENGTH
L LENGTH OF CURVE
RT RIGHT
LT LEFT
EXIST. EXISTING
EXTD. EXTEND
RC-P-n-gax 1 PIPE CULVERT, n (ROW), ¢a(DIAMETER, m), | (LENGTH, m)
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BR-T-ax1-n TIMBER BRIDGE, ax 1 (WIDTH x LENGTH, m), n (NO. OF
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BR-RC-ax i—n CONCRETE BRIDGE, a X | (ROADWAY WIDTH x LENGTH,
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1.1 TRAFFIC

1.1.1 Method Employed in Traffic Forecasting -

The assignment method was employed in fore;éas'ting because {he_ study route was partially to

be newly constructed.
1.1.2  Traffic Zones and Road Links
These are shown in Figure 1.1 and Tables 1.1.1 and 1.1.2.

FIGURE 1,1 TRAFFIC ZONES AND LINKS
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TABLE 1.1.1

TRAFFIC LINKS

. Eink Node Pair Length Grade
- i Remarks
Coda Start Node End Hode W LW W W
‘1 1 Av Khong 2 B. Mong Teng 11.9. .. 1.9 9 4 R. 12160
2 2 3. Nong Teng 3 3. a0 8.9 8.9 9 a R. 2160
3 3 J. AR 4 K.A. 8an Duam 10.2 10.2 9 4 R. 2160
4 4 ¥.A. Ban Luam S J.R. 2180 15.8 15.8 11 4 ARD. Ruxal
11 5 J.R. 2180 21 J.R. 201 11.0 11.0 4 4 R. 2180
2 21 J.R. 201 11 . Chaiyaphum 15.0  15.0 3 3 R. 201
TABLE 1.1.2 TRAFFIC ZONES
2ORE Administrative pivision Population {1000 persons)
Chanq_wat Amphoe Tambon Tambon A Zane Attraction
1 13 "Nakhon Ratchagima 04 Khong 01 H. ¥Khong 18,446 100 - 18.4 75.0
2 "13 nyakhon Ratchasima 04 Khoeng 06 Nong Mando 6,141 80 a.9
08 Nong Teng 5,061 70 3.5
Total 8.4
3 13 dakhon Ratchasima 03 Ban Luam 03 Khoh Kra Buang 5,640 70 3.9
' " 04 Khong 07 Nong Bua 5,012 50 3.0
Total 6.9
4 13 w®akhon Ratchasima 03 Ban Luam 01 Ban Luam 6,417 100 6.4
04 Cho Raka 4,652 40 1.9
Total 8.3 20.4
5 12 chaiyaphum 13 Chatturat 08 Ta Noen 8,563 20 1.7
09 Kahad 4,681 g 1.4
Total 3.1
11 12 chaiyaphum 01 HMuang 01 #. Chaiyaphum - - - 164.5




1.1.3 Trafflic Forecast

1) Items necessary for forecasting tr'a'f'fi_c; were:

- Passenger O/D table (1984)
- 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

PASSENGER O/D TABLE (1984)

Zone ’ 1 2

-5

il

3

1 0 517 304 213 .73 392
2 0 0 216 382 252 - 254
3 0 0 0 313 65 246
4 0 0 0 0 127V 369
5 0 0 0 0 0 0
11 0 -0 0 0 0 0

Note: 1/ 14 railway passengers per day at present were subtracied from the total passengers faef day between

Zone 4 and 5 by applying the modal split model.

TRAFFIC VOLUME. IN BAZE YEAR

e oo . o et i Y e sk i o A Lttt s g i bR oA T

©UUTYPE OF VEHICLE - RS
LLINK v e o i e e _ADT  M/C TOTAL
F/C L/B M/E H/B R/FRT A/T  &/T  10/T
1 5 12 36 = =4 10 =z & 14g mz4 BV
2 = 1z 34 > =4 10 =2 g 147 224 371
2 s 11 34 2 .. st 10 . 21 7 141 21m . 359
4 2 & 1% 1z 5 10 4 7% 127 =0z
AVE. 4 10 0 1 A5 8 1€ & 1z 120 311
FAZSENGER AND FREISHT MOVEMENT IN BASE YEAR
FROPOSED FASSENGER FREIGHT MOVEMENT (TONNAGE FER DAY)
ROAD MOVEMENT — —— . ——-
LINK  (TRIPS FER DAY)  NON-AGRI. AGRI. TOTAL
1 1153 0.3 57.7 11201
z 1149 a0.1 57.5 117. &
ok 1106 57.4 54,7 112.2
4 619 27.9 26.7 54,4
GROWTH RATE OF FASSENGER MOVEMENT
CUUQUNIT £ % LA
YEAR FER. CAPITA FPOFLLATION  PASSENGER
INCOME L MOVEMENT
1924 ~ 1985 501 0.2 4.7
1988 - 1994 3.1 0.z 4.4
1994 - 202 -~ E.l S| 4, ¢

GROWTH RATE.OF FREIGHT MOVEMENT

CAUNIT 2 K PLAL)

YEAR NON-AGRI . AGRT. " FREIGHT

e FRETGHT FREIGHT . MOVEMENT
1984 - 19Es 5.8 .1 201
.. 1923 - 1774 5.7 0.1 3.5
1998 - 2002 5.7 0.1 2.9
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DEVELOFED

RATE OF INDUCED AND DEVELUPED MOVEMENT

INDUCED

LINK

(LINTT

T

PASSENGER

NON-AGRI:
L CFREIGHT -

-

©ABRIG
-FREIGHT

1 2 4 | MOVEMENT . MOVEMENT | MOVEMENT
1PEE O BE.E 0 ARSR O BS.E O 1S5.0 0,0 0.0 “0.4
1994 3\.E . 49.3  §5.3 . 155.0 . 0.0 0.0 BT
2002 ®S.F &9.3 85,3 155.0. 0.0 0.0 7.0

FREIGHT

N, P/C . R/P. L/BE M/B  H/E F/T 4/T . &/T
1934 L4 S4.4  P.F 23.6 1.3 22.9 19.4 42.8 14,9

1 1982 13,6 S0.€ 7.9 25,2 2.4 20.7 17.5 44.4 17.4
1994 24,5 45,3 5.5 17,7 . 4.5 - 17.4 14.7 AL.5 21.1
2002 39,0 28.0 . 3,0 18,0 7.0 13,0 11.0 50.0 26,0
1984 04 SALA 9.3 2RVA 1.T 2209 19.4 0 428 14.9

= 1oas 13.6 S0.8 7.7 R5.2 .6 20,7 17.5 44.4 17.4
1994  24.5 45,3 5.8 1.9 4.5 17.4 14.7 46.8 Z21.1
2002 3P.0 3W.0 3.0 120 7.0 130 11,0 S50.0 6.0
1924 6.4 S4.84 9.3 FE.6 1.3 22,7 19.4 4Z2.8 14.%9

Z 1988 13.46 S0.8 7.9 25,2 2.6 20.7 17.5 -A4.4 17.4
1924 24,5 45.3% 5.5 17,7 4.5 17.4 14.7 448 1.1
2002  F%.0 3B.0 2.0 13,0 7.0. 120 11.0 50.0 24.0
1984 L4 S4.4 9.3 FB.L 0 1.3 229 19.4 AZ.& 14,9

4  1wEn 1B.46 SO.E 7.9 2R.2 0 2. 20,7 17.5 44.4 17.4
19%4 24,5 45.3 5,8 17.9 4.5  17.4 14,7 4L.% 21,1
ZO0Z EFLO0OS8.0 0 3.0 13,00 7.0 130 (1.0 50,0 26,0

2)

- Traffic volumes

AVERAGE FUTURE TRAFFIC QN

The following were output:
- Forecasted ADT

PROPOSEL ROUTE

1o
1924
2002

TYFE OF VEHICLE

H/B F/FPY%T

4/7 10/7

22 17 o4 & 126 14 e 14 2924 323 617
b 17 3% 1%z 1330 1z 41 13 R4 ILZ 744
178 i4 =g Z2 187 1z ] - 27 SED 817 27T

CTRAFEID VOLUME ON ROUTE

M~ 1

LINK COUNT= 4

YEAR 1PES 2002
{. INK t 2 I 1 2 = 4 AVR.
N+D 19 19 19 117 147 11T A3 9@
P/ I 7 12 14 41 21 S S 20
m 3] 0 0 0 [a] fu] 0 0
TOTAL 26 e 25 15y iR Zow a0 173
N+D i1 11 it # Kl ) S 3
L/R I 4 2 7 3 & 7 =3 &
oV Q (¢} 2 0 ] 0 0 Q
TOTAL 15 e =0 2 15 14 12 14
M-+ T 34 4 oy ey 37 =1 £
M/B 1 1z 29 sy 14 27 =2 tie] 27
oy Q Q 3} 0 O ] e} 0
TUTAL LS 53 66 70 53 59
MN-+1 4 4 4 2 = @ 4 = <] 7 =z 21 0 11 1=
H/E 1 1 = 2 2 2 e} & 7 7 & 7 1% 7 15 14
v 0 9 Q O 0 0 Q O O 0 0 0 0 ] o
TOTAL 3 & 7 S & 12 15 14 2z 3 bt 26 =7 2 £V
N+D 24 =3 S0 44 70 s P E] 53 23 120 123 112 XN N o
F/ERT I 2 =7 L3 & S 34 e =21 ey &7 a4z 23 101 102 o4
ny 0 0 (o] o] 0 0 0 0 0 0 Q (] (3] (3] [¥]
TOTAL 112 141 143 113 1246 134 147 176 13S 1S0 147 ZOW IR0 142 187
N+ v w7 a4 &
4/7T I 2 ) 7 = [
oy Q ] O 8] .0
TOTAL 1z 13 14 12 14
MN+E 24 24
ST I 7 1=
nv o 1]
TOTAL z1 29
N+ 2 @
1a/T I 3 £
oV [} 0
TOTAL iz 15
M+ 197 194
AanT 1 £5 I
v 0 0
TOTAL 2T ZRY
N QEL PAS ptwird ZRE 264 ZZS
M/C I 41 7= 4z =57 B SV ol
(L% Q 0 Q 1 [¥] v}
TOTAL 20 341 401 4% 402 417
N+L 4Lz ALR SHO S5% 5432 34T 483 731 Foy 4Ty AE4
TaTAL 1 107 202 122 24% 226 247 2672 1453 2 Z¥1 44T z24%
ny L 4] L 1 2 i 1 z = 3 2 2
TOTAL 570 A70 AT 207 341 P2 746 201 1060 1103 704 977
NOTE ) o E
N @ NORMAL TRAFFIC I : DIVERTED TRAFFIC
DV DEVELOPED TRAFFIC I ¢ INDUCED TRAFFIC
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1.2 AGRICULTURAL DEVELOPMENT
121" Present Condliion

Smty«seven percent. of the cultlvated land in the mﬂuence area is covered by, paddy faelds Many

,oId paddy fieldsaré affected by salmlty and the average yield of rice is comparauvcly low, Among
_thc major crops planted in upland fleids m ‘the 1983 crop year, cassava ranks first followed by

castor beans, kenaf, cotton, maize and beans. Cassava roots are shipped to pe}let or flour fac-
tones on Route 2 via drying places along Routes 2150 or 2160

Land use and capability éonditions in the area are shown in Tabie 1.2.1 a.nd Figure 1.2,1, A
typical cropping calendar in the area is shown in Figure 1.2.2.

'1.2.2  Development Projection

Future agricuitufél development in the area of influence was projected for the two cases of “with
and without pIOJect” The pro;ected planted area, unit yields by crop, and the consequent pro-
ductlon amount are shown in Table 1.2.2. :

Based on the above projected productlon amount, farmgate prices and product:on costs estimated
separate]y, net production value (NPV) was obtained as shown in Table 1.2.3; The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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" FIGURE 1.2.2 “CROPPING CALENDAR

ROUTE  IM-1 : Related Amphoes: 1213 Chatturat
' S : I o 1303 Ban Luam
1304 Khong
MENTH S
 CRBP R JAN | FEB| MAR | APR | MAY { JUN | JUL | AUG| SEP | OCT | NOV | DEC
RICE 1lst CROP O O 3
' 2nd CROP X ' &
MAIZE lst CROP ' ] o O X
2nd CROP . )
‘SORGHUM S A R E ' o oy . X
MUNGBERANS _ _ 7 1o O Y, X
GROUNDNLITSt CROP S O O ¥ i
2nd CROP ( (Pt
CASSAVA Omost plgnte%year lfoun_d p_lantmg & harvesting
A
KENAF O - X
COTTON o : o O——0— % ¢
Note: . ) o e
FIRST CROP SECOND CROP
O O 3¢ % O o ¢ x
sowing - growing -~ harvesting.

season  season @ season



TABLE 1.2.1 CULTIVATED LAND

L UNIT # 1000 RAI (KM2) 1

~ CHANGWAT © AMPHOE CULTIVATED LAND
o ONAME NAME | FADDY FIELD  UPLAND FIELD TOTAL
CHAIYAPHUM * ~  CHATTURAT A.82 ( 7.71) 4069 0 T7.50)  9.51 ( 15.22)
NAKHEN RATCHAS IMA BAN LUAM 59.44 ( 95.10) 34.12 ( 54.59) 93.54 (149.70)
KHONGS © 46,94 ( 75.10) 16,21 ( 25.94)  63.15 (101.04)
TOUTAL 111,20 (177.92)  S5.02 ( 92.03) 166,22 (265.99)
TABLE 1.2.2 CROP PRODUCTION
e e e T B - - e
ITEM RICE MAIZE SORGHUM BEANS GROUND CASSAVA KENAF  SUBAR COTTON CASTOR  UPLAND  TOTAL
- (PADDY) NUTS CANE : BEANS  TOTAL
PLANTED AREA (1000 RALY |
BASE YEAR (1923) $2.74  2.06 Q.77 Q.2 0.05  13.29 P92 .- S.32  10.47  42.36 135.10
WITHOUT PROJECT (1928) 93.20  2.06  0.77 ©  0.27 0.05  12.29  9.92 - Sc33 10,67 42,36 135.54
(1994) $2.75  2.06 . Q.77 0.27  0.05 13.29  9.92 - S5.33  10.67  42.36 136,11
(2002) 94.50 = 2,04  0.77  0.27  0.05 13.29  9.92 - 5.33 10,67  42.36  136.86
WITH  PROQJECT  (1939) 23,95  2.07 0,78 .27 0,05 1331 2.9 - S.24 10,70 42.47 136,02
, . (1994) 94.26  2.10  0.87. 0.30  0.05 13.41  10.10 - 5,43 10.8& 43,12 139.38
(2002) 100.00 2.14  ©.99 . 0.3%5  0.05 13.55  10.31 - S.54  11.07  44.02 144.032
EROP YIELD (KG/RAT)
BASE YEAR (198%) © 258.4 336.8  185.0  128.5  205.0 1947.4 211.8 - 218.1  170.0
WITHOUT PROJECT (1988 260.1  328.5  185.0  129.1  205.0 1947.4 211.% - 21B.1  120.0
(1974) 262.2 840.5 18%5.0 129.9  205.0 1967.4 211.8 - Z218.1  120.0
(2002) 65,0 343.3 185.0  131.0  205.0 1947.4  211.% -~ 2i&.1  120,0
WITH  PROJECT  (1983). 261.0  33%.2 185.4 129.4 205.2 1969.4 212.0 - 3s.1 120.0
(1994) 268.1  345.3 187.6 131.7  206.4 1981.2 213.3 - 218.1  120.0
(2002) 272.0  353.7 190,46  134.9  208.1 1997.1  215.0 - 213,01 120.0
CROP PRODUCTION AMOUNT (TON)
BASE YEAR (1983) 23,964 694 142 35 10 26,147 . 2,101 -~ 1.162 1,230 31,572 55,536
WITHOUT PROJECT (198%) 24,243 . 697 142 - . 35 10 26,147 2,101 -~ 1,162 1,280 31,574 55,219
(1974) 24,583 701 142 35 10 26,147 2,101 ~ 1,162 1,280 31,530 56,163
(2002) 25, 043 707 142 a8 10 26,147 2,101 - 1,162 1,280 31,586 56,628
WITH  PROJECT  (1983) 24,413 700 145 36 10 26,207 2,109 - 1,165 1,284 31,656 56,068
(1994) 25,811 724 163 40 11 26,569 2,154 - 1,183 1,304 32,148 S7,75%
(2002) 27,200 757. 190 47 © 11 27,060 2,216 - 1,208 1,330 22,819 60,619
NOTE : SYMBOL "~ MEANS ZERD OR NEGLIGIELE

1-10



TABLE 1.2.3 NET PRODUCTION VALUE

e e et v et e

- NOTE

ITEM RICE  MAIZE SORGHUM BEANS OROUND CASSAVA KENAF  SUGAR  COTTON CASTOR UPLAND  TOTAL
SR CpaDDY) S NUTS - . o CANED . BEANS - TOTAL’
| FARMGATE PRICE (BAHT/TON) I T
WITHOUT PROJECT (1933 — 2002) 3681 2,596 2,287 5,296 2,003 - 821 4,330 ~ 10,970 5,408
WITH ~ EROJECT (1988 — 2002) 2,705 2,620 2,511 ° 5,320 8,027 837 4,578 ~ 11,067  S.432
CROP FRODUCTION COST (BAHT/RAI)
| BASE YEAR (1933) 712 sz 319 515 1,008 26 670 - 1,731 463
WITHOUT PROJECT (192%) 716 534 319 515 1,005 269 490 — 1.781 443
(1994 720 s26 319 S15 1,005 867 690 -~ 1,731 463
(2002) 754 565 319 S15 1,005 267 670 -~ 1,781 363
WITH  PROJECT (1938) - - 717 5534 319 515 1,009 369 &30 - 1,781 453
: (1994} 731 590 319 . 515 1,009 571 690 - 1,781 463
(2002) 747 597 317 sz0 1,005 574 £20 - 1,781 463
NET PRODUCTION VALUE (1000 BAHT)
WITHOUT PROJECT (1923) 22,508 07 80 4t 32 9.917  2.30% S om,2E9 1,924 19,228 41,736
(1994) 22,936 614 0 47 3z 9,917 3,303 -~ 3.259 1,784 19,236 42,222
(2002) 23,575 623 80 43 32 9,917 3,303 ~ 2,259 1,784 19,246 42,3821
WITH PROLJEGT (1933) 23,272 629 a6 A2 33 10,371 2,423 ~ 3,381 2,020 17,971 43,363
(1994) 25,261 64D 27 St 33 10,557 2,539 - 3,433 2,052 20,427 45,470
(2002) 28, 097 704 121 6% 35 10:807 2,498 - 2,504 2,094 21,032 49,132
NET VALUE ALDED (1000 BAHT)
1935 B4 22 & 2 1 4m4 120 - 122 3t 763 1,627
1994 2,275 a6 19 9 1 &30 - 234 ~ 174 AR 1,193 T, 463
2002 4,524 a3 41 20 3 890 375 - 245 116 1,787  £.311
: SYMBOL “—" MEANS ZERD OR NEGLIGIBLE SMALL



1.3 VOC SAVINGS
In accordance with the concept and data given in Section 3.4 of the Text Report, VOCs on the . - TABLE 1.3.3 : VEHICLE OPERATING COST SAVING

road link concerned. were calculated in the two cases of ““with and without project™. L :
e TUNIT ¢ 1000 BAHT)

Road length by road class is shown in Table 1.3.1, Data for additional VOCs are shown in Table ... Y LINK R .
1.3.2. . _ o . _ o S . o N WITHDUT WITH . SAVING “lITHC‘UT\.;.n, WITH . SAVING  WITHOUT . MWITH SAVING
. . ” ‘ . 1 5,058 4:172 a6 A,S02  S,330 1,177 2,377 7.%61 1,712
VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated as - 2051 ey {104 o 317 3 yan A S ama s ans 2149
i : = 45511 2,058 1,452 5,312 S2882. 1,931 0 #3120 G463 2,247
shown in Table 1.3.3, 4 9,612 F.236  A.377 12,538 4,127 2,411 12,138 5,314 12,344
11 1474 - 1,776 . =101 2182 2,270 —a7 T 1R . 32173 —&1
1z 2,273 25418 ~145 P63 Z.092 -129 4,252 - 4,351 -9
STOTAL 27L179 0 17, 404 9,872 25,220 22,453 12,764 0,557 31,687 1F, 900
NDTE - o _ . L ape
€1) WITHOUT : WITHOUT FPROJECT CASE {2) WITH : WITH PROJECT DASE
(%) ZAVING @ VEHICLE OFERATING COST SAVING - E = ~
C7(8) LINK NO. = 1 = F ¢ PROPOSED LINK LoS) LINK MO. o= 11 - 17 7 SURROUNDING LIMK

TABLE 1.3.1 ROAD LENGTH BY ROAD CLASS

CUNIT -2 .KM)

SRS ITERTZRES So==E=E= E SR == = B H FRSEISRIRSEEITEESES
WITHOUT PROJECT CAZE WITH
LINK - — o e - —  PROJECT
- LATERITE ' o oAz
N PAVED e : EARTH TOTAL  ——eesmr—
- GO0 FAIR . PODR : " PAVED
1 - - 2.0 2.7 - 11.% 11.%"
2 - - 1.3 7.4 - = .7
3 - - 1.0 7.2 - 10.2 10.2
4 - - - - 15.% 15,5 15,
11 11.0 - - - - 11.0 i1.0
1z 15.0 - - - - 15.0 15.0
TABLE 1.3.2 DATA FOR ADDITIONAL VOC COST
‘ (LINIT OF LENGTH : M)
LINK ' CURVE S . : BRADE VILLAGE ~ NO. OF No. OF NO. OF  NO. OF
CAZE - - . T s e INTER~ TIMBER NARRGW :
NO. (00 150 200 SO 200 375 500 790 1500 - 1 2 2 4 S NO. LENGTH SECTION BRIDGE BRIDGE CORNER
1 WITHOUT 140 351 182 209 259 S44 45 422 210 2300 - - - - 4 1400 2 1 -
WITH P00 497 182 0T 259 S44 245 428 210 2250 - - - - 4 160G . - - - 1
2 WITHOUT 137 122~ 294 - 263 187 415 244 3700 800 200 - - - z oo - - -
WITH 13 22 - P4~ 263187 413 244 2900 1300 - 100 -2 HO0 - - - -
3 WITHOUT  ~ - ~ 114 = 105 S4 14l - _360 3200 300 - - - 1 100 1 - - -
WITH - - 116 - - S4  tel = - 582 3]0 100 - - - 1 400 - - - -
4 WITHOUT = =~ - - - - - - - - - - - - - - - - - - -
WITH - =342 172 ~ - Si 1189 223 - 2700 300 - - - 2 400 - - - 3
o s s e e e e mEmEEE === EEEEEES = =SS EE R e e e

1-12



1.4 ENGINEERING

1. 4 1 - Seil and Matenals

Ex1stmg subgrade soil and materlal sourccs in the vxcmlty of the study route mvestlgated by
DOH, and their physical characteristics are shown in Figure 1.4.1 and Table 1.4.1, respec-

tively.

Rock aggregate sources were assumed as shown below:

-: : : - ) ; ' Description Est.
No. Source of Quantity
' L : Sample } m?
1/CS-1 KM, 264 + 000 Rt close _ Plentiful

Limestone
10 Chai Badan o
—Nong Bour Lok
(Sila Miyom Chai Quarry)

‘1-13 -

FIGURE

1.4.1 SOIL AND MATERIAL SOURCES
am = 22 T
E o /AMPHOE (. Q}I.MPHDE
| 7 gqpnsnmu__ o =~ 1{ WAENG YAI
~* BAN 1 Nampio
HANANGNAED . é PHON S
- 202 TSI
BAN'LUP PHO & ~ o Ay LA
SN Ly Y o BANLATYAL AMPHOE '
- O==Xameioread CHANGWAT 2% Tl WAENGND &
KING AMPHOE WKHWAD

\NONGBUARAHEW |
N <)

201

2@, =

AMPHOE Yy
IS(EAMTHALE. RHAD o . _gffg

AMPHOE g
CHATTURAT 5 3,

AMPHDE "
BAMNET&
[NARQNE™"

R\, BAN HONG BUA KHOK

| CHAIYAPHUM

\OBAN KHAI

KING AM

p M 1/56-4

BAN NONG -
HUA FAN
1/L—489

A/L5 90@

AMPHUE KHAM ,g
W\ SAKAE SAENG

m 4

oBAN LUAM

& ‘\;

.~ BAPKOE CHAKKARAT
CHANGWAT NAKHON RATCHASIMA

PHOE

AMPHOE BUAYAI o

20701

-?o?

i o))
[ BAK SIDA

14561 . 1/

86
AMPHOE KHONG

1/5-1

£ AAvPHOE |
2w PHI MAL
1/5- 256 '

|/53 ' BAN WANG HIN

o

y ST .
NXH HTN oAT

AT LT

 SGALE

3 1] IO Km.

LLEGEND
STUDY ROUTE o
NATIONAL HIGHWAYS { PAVED )
PROVINCIAL HIGHWAYS ( PAVED )

PROVINCIAL HIGHWAYS { TO BE PAVED,
COMMITTED N 5 th PLAN ) o )

PROVINCIAL HIGHWAYS ( UNPAVED )
OTHER ROAD

u LOCATION OF SUBGRADE SAMPLING
SOURCE OF CRUSHED STONE
SOURCE OF SAND

SOURCE OF LATERITE

'SOURCE OF GRAVELLY LATERITE
SOURCE OF LAND GRAVEL

I X N &




TABLE 1.4.1 PHYSICAL CHARACTERISTICS OF MATERIATS

Comp.

C:B.R,

: . Dese;:i'ption_ ESt : RA._SH.TO Sieve Analysis % Passing Plasticity DH-T Stand. Lab; - ‘Durability
No. - Source i Of Quantity 'Class_'_ifi— . : : i ST '..?:,‘; T LT T o0 T R TSI R Opt.. . ... GBR s“’,ell oL
' : Sample -, oom cation 50.0 25.0° 19.0 9.5 4  §10  #40  #200 LL, PT 95% gm/cc 955 % Abr. Dur,
SUBGRADE _ _
1/86 = 1. KM/ B+000 Rt 15 M. A-4 100.0 99.4 98.6 89.8 63.6 N-P 11.0 1.893 . 8,0 0,20
1/56 - 2. KMZ 164000 Lt 15 M. 24 100.0 98.6 52.0 N-P 12.4 1.810 5,7 1.51
1/6G ~ 3.0 KM~/ 224000 Lt 12 M.’  n-4 100.0 97.4 -95.2 '87.4 N-P 15.2 1.729 4.8 1.70
1/5G ~ 4. KM/ 28+000 Rt 10 M. A-4 100.0 99.0 97.0 73.8  N-P 11.9 1.875 7.5 2.09
1/56 ~ 5. KM/ 34+000 Lt 15 M. A-7-6. 1100.0 99.3 98.5 93.3 42.70 17.58 15.0 - 1.770 2.0 2.80
1/8G ~ 6. KM/ 384000 Rt 14 M. A-4 100.0 98.2 45.4°  N-P 9.4 1.896 18.1 -
1/86 ~ 7. . KM/ 45+000 Lt 17 M. A-4 100.0 97.4 46.4  N-P .5 1,860 16.0 0.44
SAND
1/ ~ 1. - KM/574000 Route No.206 Mun River Plentiful Same as standard color
B. Talad Kae - Phi Mai -sand e
1/8 -~ 2. KM/ 74650 Rt 900 M. ‘River sand Plentiful " 100 97 8 29 . 3 N.P.
Route Talad Kae - e : '
Phi Mai
1/8 ~ 3. KM/ 94500 Rt Closed to River sand Plentiful 100 98 91 33 2 N.P.
Route Talad Kae -
Phi Mai
LATERITE
1/L -1  KM. 204000 Rt 1 KM. White . 13,000 A2-4 - 100 -  77.0 -  40.5 28.2 21.5 28.5 7.1 8.3 2.134 26.5
AR. Khong - B. Luam. laterite R S ) . : 6.5 0.56
1/L ~ 2 KM. 44+000 close to. Brown 5,000 - A-2-4 100 - 7200 - 430 22.0 16 0 ' '
kM. ) ; 100 . . . .0 32.1 9.0 8.0 2.
-Now Thai-— Kham laterite - e 8.0 2.146 20.1 0'647
Sakae Saeng - '
A. Khoang -
YL -3 KM, B9+000 Rt 4 K Brown 70,000 A-2-4 1007 - 9.2 - 36.4 20,1 12.1 2
i . or . . . . 0.3 6.9 6.8 2. 5
© Nong Bour Khok- laterite . 6.8 2.203 33.5 0.36
Chaiyvaphum -
1/L ~ 4 KM.  32+000. Lt & KM White 30,000 A-2-4 1007 - 58,0 -  28.0 25.0 1
Lt a-KM. : 100 . . .0 18.1 28.0 8.
Nen Thai- laterite : : 8.0 8.0 7.0 2.205 15.0 0.50
Kham Sakae Saeng -
A. Khong . Do
1/L -5 KM, 28+500 Lt S00 M. Brown - 40,000 A-2-4 1000 - 0.1 - 29.2
! . A - 100 1 - .2 24.4 19.6 7 7. 5
Non Thai ~ L laterite : 27.7 7.3 6.8 2.195 16.5 0.40
Kham Sakae Saeng -
R. Khong




1.4.2 Preliminary Design

1.4.2.1 Design Criteria .

- Design Sf_andard
Geom'et‘ri.c Design Criteria
Typical Cross Sgbtﬁon
Minimum Height of Embankment in
Flooding Section '
Pavement Structure

DBST

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

. F4

DOH (Provincial Highway) -

: as shown in Figure 1.4.2

0.7 m above ﬂood level

2.5 cm .
15.0 cm
10.0 cm {minimum requirement)

Box Culvert .
'S_tandard size
Location

Br_idge ' .

. Reinforced concrete standard type
Substructure

1.5%x1.5, 2.4x2.4 & 3.0x3.0m
as required

. Width 9.0 m

Pile-bent type

The existing and designed plan and prefile are shown in Drawings 1-1/1-6.

Selected Materials CBRz= 6% - as required
Pipe Culvert ~ ' .
Standardized type 80, 100, 120 & 150 cm in diameter
Location as required
Standard intervals o
Paddy area 200 m
Others 500 m
FIGURE 1.4.2 TYPICAL CROSS SECTION
. :
i
- 4000
RIGHT OF WAY
9.00
ROAD BED .
200 - VARIABLE - 2.00 1 R R slso . | 175 -1 2,00 VARIABLE ~ 200
BHOULDER CARRIAGE WAY }BHOULDER o
l r 650 |
PRIME COAT "
i
P ) N e
% )
=
Exis[‘rms . 3'_
ROAD BED 4% e ST _ B
SR ' \",.4_(‘(,__1_./’ J '
" SOIL AGGREGATE_SHOULDER oo POSSIBLE SOURCE FOR SUBGRADE
_ L P :
COUBLE BITUMINOUS SURFACE TREATMENT {(T=-2.5CM])
POSSIBLE SOURCE FOR SUBGRADE CRUSHED STONE BASE { T = I5CM )
s0IL AGGREGAfE_ SUBBASE [ T = I0~45CM )
. SUBGRADE

PROVINCIAL HIGHWAY ( CLASS F4)

J:15



1.4.2.2 Special Conditions in Designing

" Alternative Routes

The following two alternative routes shown in the Figure illustrated below were studied:

Alternative (A):

Proposed new route which was already surveyéd by DOH -

Alternative (B):

Improvement of existing road

The above alternatives were compared in the following aspects: -

- Function as a daily use road (roadr user benefit)

- Physical conditions {construction costs)

DA P

d WA -

. (AP Y R
w2 Aan Kut W

S

n Hang D:;ﬁ 133

jaaese

-;{' ;Lu

rliame of Vitlage -

1 Functio_n as a daily use road

' ALTERNATIVE ROUTE (A)

ALTERNATIVE ROUTE (B)

~ No. of Houscholds Name of Village

No. of Households

Ban Nong Sans 432 Ban Kahat : 559
Ban Nong Rai 273 Ban Noi (4) 268
Ban Nong Kham =~~~ - 654 Ban Khi Leg o 814
Ban Nong Daeng =~~~ 1§ :

' Total . 1,434 Total - - 1,641
~Route Lengih (km) - -+ - 74 Route Length (km) - 11,8
Average Houscholds per km 194 Average Households per km 143

As shown in the above Table, Alternative {(A) has a much greater function as a daily use road
compared to‘(B) because of the greater number of villages and households within its influence area.

2} Physical conditions of the route

The required fo_ad length of (A) is”shorter than (B) by 30% and a large river which :may cause
flooding, runs along (B) on its north side. As a result, in (B) a high embankment will be required
to keep the traffic.free from flooding. Si'ncc (B) is between 185-189 m above sea level compared
to (A), which is between 192-197m above sea level. The construction of such a high embankment
is practically impossible because the route passes through three villages. Consequently, higher con-
struction costs are required for (B) than for (A).

In summary, this area will gain more benefits by employing Alternative (A), because the influence

area will become about twice as large.

B_'ased_ on this qualitative judgement, Alternative (A} was employed in this study.



1.4,2,3 Pavement Design
1) Cumulative number of ESA i_n one di_rectiQn N

- ESA conversion factors

Heavy bus : 0,50
Medium truck : 0.76
Heavy truck : L.24

- Forecasted ADT by vehicle type

Year 1988 - [ 1994

Traffic/road link 12 3 4 12 3 4
Heavy bus 5. 6 T 5 i2 15 16 12
Mediumn truck 31 39,42 30 36 46 49 36
Heavy truck 12 15 16 12 16 21 2 16

" . Cumulative number of ESA in one direction by road link

Road link : ' 1 2 3
7 years (106) ¢ 0.060 - "0.076 .  0.080

2) Design CBR values _

Road link _ i 2 3

Design CBR (%) _ 58 4.8 1.5
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
15 cm 20 cm

4) 0verlaj required-in 7 years
DBST resurfacing

15 cm

1.4.2.4 Drainage and Structures

The locations of existing and designed RC box culverts and RC bridges and their dimensions are
shown below: - Dot :

'STATION

EXISTING STRUCTURES

PROPOSED STRUCTURES

TYPE SIZE TYPE | SIZE
1+ 200, Timber Bridge 4.5 x 12.9 RC Bridge 9.0 x 15.0
37 + 205 Pipe Culvert T 1-0:8 x-10:5 Box Culvert - 22,4 %'2.4 % 20,0
37 + 400 Timber Bridge 4.0 x 20.0 RC Brigge 9.0 x 30,0
38 + 000 - - Box Culvert  2-2.4 x 2.4 x 18.0
38 + 968 Pipe Culvert 1-0.6 x 10.3 Box' Culvert 2-2.4 x 2.4 x 18,0
44 + 515 - - Box Culvert  2-2.4 x 2.4 x 20.0
44 + 816 - - RC -Bridge 9.0 10.0

0.059 -

7.0

15 em
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1.4.3 Quaniities and Construction and Road Maintenahi:e Costs -0 i

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

in Table 1.4.2. Financial costs with breakdown into local and foreign currency portions, éConomic

costs and residual values were estimated as follows and in 1.4.4:

IM—1 L =46.8 km {baht)
" Financialcost -~ : 90,643,000
Economic cost : 76,022,000

Residual value ;32,850,000

The required road maintenance cost savings are shown in Table 1.4.3. -

1.4.4 Construction and Disbursement Scltedules

M—1 ' Length =46.8 km

“Construction Schedule

Assumption: Completion date December 3:'_1, ;16987
Yaar & "1-9 868 1987

Month Dry season 1 Wet _D'r_y season | Wet Bry

WORK LITEMS 1] 2 ﬁ 4 5 & 7 8 9porilnz o2 3 4 6 7 4 91%1ih2

| CONTRACT o \

PIUEPI\R}¥T(2RYT-?NDRE{S . : :

MAJOR WORKS L;

(PRECEDING) e

PAVEMENT WORKS

HAJOR WORKS

(FOLLOWING)

STRUCTURE ., WORKS

MISC. WORKS

CLEARING-UP

PAYMENT IN % B : 508 | ' 50%

Yearly Disbursement Schedule
Assumption: Annual rise in prices

Year Base year {1985) 1986 1987

: Currency 1984
Local 1060 _ 1i0.0  121,0 133.1
Foreign 100 106.5 = 113.4 120.8

LOCAL AND FOREIGN COMPONENTS OF CONBTRUCTION COST

(Unit ¢ Million Baht)

19846 1987 Total
T TR i e Fre tetal | L/e | FIC Total
vonrtartion tont T TTaie T3 Taaes 230 223 43.3 460 44 0.6
Price Contingsency A8 3.0 7.8 7.58 4.6 12.2 12.4 7.6 20.6
T era s zmis 53 e 26,9 57.5 S84 522 0.6

S 4,03 ( 0.94) € 1.97) € 1,43 1.00) ( Z.43) ¢ 2.486) ( 1.93) C 4.102

n=wa=:usqﬂ:==l====l====a:l=:‘.===-_'===n:==r=:’-========h==:ln==x====::=======n====x======sa==============

Remarke f L/C t Local Currancy Portion
F/C ¢ Foreisn Currency Portien
¢ ) t US% Equivalent ¢ US$ 1 = 27 Baht)



oo EsSERTEgESOsRREOES=

e e e in tn it o e e ek ok ' i A e T oA A L8 Aln M ikt e ey b L TS e e o o ok e e L A o s s . S ap mm don ot R e ek ey Gk ek ok S WS WAL e e A P e e e e R it S MG e e

EARTHWORK
Glearing & Grukbing - S
Roadway Excavations Unclassified .
Embankments Common Scil
Embankment: Selected Material
Replacement of Seft Seot.
‘Sub Total '

SUBBASE & BASE COURSES
Subbaces Soil. Assresate
Assresate Base¥.-

Cement Stabilized Base
Shoulder, Sgil Aszgrevate
Sub Total

SURFACE COURSES’ .
Asphaltic Prime/Tack Coat

Double Bituminouz Surface. Treatment®

Asphaltic Concrete Surfacins##
Sub Total o

STRUCTURES ) L
RC PiFe Culvert (D 1.0m Esuivalent)

RC Pox Culvert (2.4mxnZ.4m Eauivalent)

RC Bridoe (W=%9.0m L=10m E=uivalent)
Sub Total

Uni

ha

- m3
.3
in3

w3

.3
n3
©nd
n3

m2

m2

m

1.4.2° CONSTRUCTION QUANTITIES AND COSTS
" (ROUTE IM—1 Length =46.8 km)

Financial

t Unit Rate

B

10000

19

38
‘70
88

o

429
390
120

12

- 40
750

S 2.000
18,800
446500

o ara asn s e e s ek ke bk il e ek e Sl AE R A LR MAN MU o Ghr e Smy ME TH TN I wr 3w we T e Sw o 0 I

81437

85107

13,581

715813

83

85

83

13+73%

24506

11,859

_____,_“—.______._____.____....-‘..«...__.._.-...._..____.___.__._...-...................,.........._'................--.....—.-——.......-___.___.__.-.............__...__.........___.___._......_..............____...-......_____um___

Total (a3l

INCIDENTALS
Miscellaneous Work ({3)x7%)

______nnn______...,._.-....._.._._.____._._.._._________................-.-......-.....-.-..-...-.-—.-.—_.-.....___.-_.__.-..-..-..____._____.-......___.._._.———---n---—-——------------«————---—-—————n——d"-—“'”"—

CONTRACT AMOUNT (b
PHYSICAL CONTINGENCIES ((b)x10%L} (&2

ENGINEERING AND SUPERVISION
CCCha+ () ynl10%y (d)

LAND ACQUISITION
Hishly Develored land
Less Develdared Land
Sub Total (e)

is

Cha

ha

501000
15000

371188

31719

34,228

36170

41842

31617

100

85

615166

. bsii?

531859

——_—___________“....,-u-——--——---_____._._-.-._...........---s—--—..._......___....__._....—___..-_-—.--—.—-._....__........_.___.‘..‘.._..—-.--——-...-.-......__._..-.-.-...—.—...-._...._—__-__—mann“___

PROJECT COST ((bl+{cgl)+(d)+(e))

AVERAGE COS5T PER KM

Total
115 1,150
_ o - 0
397,000 . 15,084
D D
3,500 308
' 161544
70y z00 71BE2
45,600 19,562
| 0 0
171500 2,100
39,525
' 304,300 31652
257,500 10+300
' o . D
131952
2,088 45176
94 1:805
55 2,558
81538
&81559
4799
731358
71334
81069

37 Tniesel
2 3o
14880
§01443
11937

Note ¢ XThe unit prices are modified by aggregate haulége distance
Asphaltic Concrete Surfacins

##%# Rate iz applied only for

S SR N SN SN e S S S T T S T N TN N N s e T A N I O S S NSNS S REEEET

% 1GG0 B

90
125358

50
_123253

50%%

1)

50
31543
28+155

1]
D
284155
21815

0
1]

1G0
11880
321850

o —— e e G S M T e I I E O N E TS S SEZRESSE



TABLE 1.4.3 - ROAD MAINTENANCE COST SAVING

wITHuuT PROJECT CASE. AR Co I NITH PROJECT LneE o
e B vpvynsarli e = - R ROAD
LINK . AVERAGE - LENHTH FACTOR ROAD  UNIT - TOTAL AVERAGE LENUTH FAGTOR ROAD  UNIT TOTAL MAINTE.
©UYEAR DALY 0 OF T FOR CHARAL  MAINTE.  MAINTE.  DAILY OF | FOR. CHARA.  MAINTE.  MAINTE. ST
NO. - TRAFFIC.  LINK ADT FACTOR  COST COST. TRAFEIC © LINK ~ ADT  FACTOR COST COET SAVING
' CADTY Ly <AL KA T 0 T ET> 0 <aDT> | oL <XER 0 KB U T
(VEHICLE) (KMY (BAHT/KM). - (1006 BAHT) (VEHICLE)  (KM) (BAHT/KM) (1000 BAHT) (1000 BAHT)
19a8 087 11.9 0.3z 1.42 14,913 a7z 0 zRp.s Ci1ie 0000 1.19 13,354 199' B §-
i 1794 54,3 11.9 0.50 1.54 14,202 1E o ZPE.? 0 1L.® 0 0,00 1.19 13,354 155" 24
2002 4336 11.9 0.85 1.7 1,843 - 224 i 435.2 - 11.9 Q.00 1.1% 12,354 159 L5
Lo 1ees 239.2 . B.7? 0,39 1.46 15,431 0 137 YA N - I 0.00 1.19 12,354 119 15
T 1994 2254 B.Y 0.5%  1.60 14,906 ©1s0 34,7 2.9 0,00 - 1.19 13,354 11% 42
2002 . S01.7 a9 0.95  1.2& 19,547 174 Loaw7.7 2.9 0.00  1.19 12,354 119 =5
199 244.2  10.2 0.40  1.47 14,516 1sm . 26E.0 0 1o.z 0,00  1.19 13,354 136 S-S
3 1994 332.1 0 10,2 0.61 1.62 17,020 Ci74 0 saE,? 1003 0.00  1.1% 13,354 136 S ¥4
2002 S12.2 10,2 0.9% 1,36 1?‘u47 B 4 L 507.7 . 10.2 0,00 1.1% 15,354 Coime &3
1mEe 165.7 1S.8 0.2 1,34 14,172 224 122.6 15.8  0.00 1.19 12,254 z11 17
4 1994 225.7 198 0.26 1.44 15,203 240 238.5  15.8 0.00 1.17 13,354 211 29
2002 349.4 15.8 0,65 1.64 17,316 274 m4E.2 . 15i@ 0.00  1.19 13,354 211 A3
1922 123,90 11.0 0,00 1,19 1%,354 . 147 '14é.o 1t.o 0.00  1.19 13,334 147 ¥
11 1994 152.% 11,0 0.00  1.1% 13,354 o ..147 2.7  11.0  0.00  1.19? 13,354 147 0
2002 a3, 11.0 0,00 1,19 %.254 147 _;aﬁ Z 0 11.0 0.00 1,19 %, 354 147 0
1958 133.9 15.0 0.00  1.19 12 '34 200 Ci4m.0 1%00 0,00 1.17 13,354 200 o
12 1994 12,9 i5.0 0.Q0 1.1% . 13,354 . 200 _ 1922.7  15.0 .00 1.17 132,354 200 0
2002 233.4  13.0 0.00 1.19 13,354 L z00 283.% . 15,0 0.00  1.19° 13,354 200 , 0
 19Es 121.4 23 ' 14,347 1,044 199.6  72.8 13,254 972 z
TOTAL 1974 2847.1 72.8 - 15,169 1,104 260.5 2.8 13, 354 972 i3z
2002 IE1.8 72.8 16,736 1,218 879.9 7RG 13, 354 P75 244
NOTE (1) TOTAL MAINTENANCE COST ERERS
(2) UNIT MAINTENANCE COST Ll = M % (KA of KB) % FA # (1 + FR) # FE
M 1 SPECIFIED MAINTENANCE COST .
WITHOUT FROJECT CASE M = 7,700 BAHT/KM
WITH PROJECT CASE M = 2,200 BAHT/KM
FA = 1.40 . ADMINISTRATION FACTOR FOR DIRECT LABOUR OPERATION BY DOH
FR = G.15 EMERGENGCY REHABILITATION COST. FACTOR
FE = Q.35 - ECONOMIC MAINTENANCE COST FACTOR T0 FINANCIAL HAINTENANLE COST
(2) ROAD CHARACTERIETIC FACTOR o R |
WITHOUT FROJECT CASE KA = 1,19 + 0,70 # Al
WITH  PROJECT. CASE KB = 1.19 + 0.05 # X3
(4} FACTOR FOR ADT S '
WITHOUT FROJECT CASE Al = -0,1630 + 0.002320 %+ ADT S
WITH  FROJECT CASE X3 = -0.2034 + 0,000409 % (ADT /7 LANE) = § LANE = 2
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1.5 EVALUATION

1 5. 1 Economlc Evaluatmn S

The yearly dlstrlbutmn of the economlc costs and bencflts and the calculated economlc mdxcators
for evaluation are given in the table below.

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

COST AND BENEFIT STATEMENT 8F ROUTE IM - 1
(1000 BAHT)

© RENEFITS DISCOUNTED12%)

YEAR &~ ———m— - . e
CONST. AGRI. Voo RMC C TOTAL  TOTAL

COsT BENEFIT SAVING SAVING TOTAL COST BENEFIT

1926 BE, 011 O 0 C 0 0 47,631 0
1937 28,011 o o 0 : 0 42,572 O
1922 0 1,427 Y. 573 7z 11,272 0 10,044
1wEw 0 1,934 10,105 22 12,121 Q9,662
1990 O Z,241 10,437 92 12, 97@ o 9,2ar
1971 o 2,542 11,170 102 13,821 0 5,752
1992 0 Z,854 11.702 11z 14, ééD 0 5,323
ipoz 0 3,141 2,234 1zz 15.517 O 7,262
1994 0 G443 12,744 B2 14,364 0 7,403
1995 17,065 3,822 13,533 146 17,303 7,719 7,06%
1994 0 4.179 145 200 161 18,4639 0 &.721
1997 ¥ B2 15, 084 175 19,775 O ba3BL7
1998 0 4,e90 15, 833 199 20,9127 0 6,012
1393 0 5,245 14,400 203 TE,045 . 0 5, LS9
2000 0 S,400 17,344 Z12 22,184 0 5,213
001 a 5,994 12,133 232 24,321 0 4,977
2007 ~22,850 &,311 15,900 24 25,457 ~bs OOZ 4,651
TOTAL L0,237  S8.370 ZO7.918 2,225 2&3.573 91,971 108,078

DISCOUNTED 91,971 21,%14 £5.31% f63 108, 093
'NET PRESENT VALUE : 16,127
BENEFIT/CBST RATID : 1.12

INTERNAL RATE OF RETURN : 14.1 %
FIRST YEAR RATE OF RETURN : 11.2 %
OPTIMUM GFENING YEAR : 19Es

521

SENSITIVITY TESTS

CASE
ITEM e S
- BASE i 2
NET PRESENT VALUE 14,127 o, EED -37
BENEF [ T/CAST RATI0 1.1% 1.02 1.00
INTERNAL RATE OF RETURN 14.1 % 12,3 % 1.0 %
FIRST YEAR RATE OF RETLRN 11.2 % 9.7 % 9.5 %
CRSTS _ BASE F1SY BASE
BRENEFITS BASE EAS —15%

1.5.2 Social Impact

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

social benefit indicators:

Construction Cost (million baht) ;760
1) General Accessibility Benefit (million baht) : 9.38
2) Education Benefit (million baht) : 1.36
3) Medical Care Bencfit (million baht) o 0.125
4) Total Social Benefits (miilion baht (1+2+3)) . : 10.96
5) Socia! Benefit/Cost Ratio (% 10-?) : 11.65
6) Ranking by Social Benefit : 9

7) Weighted Production Value Gain/Cost (X 102) D42
8) Ranking by 7 : 10

9) Combined Ratio (% 102) : 16.37
"Overall Ranking : 12



1.5.3. Overall Evaluation

It is concluded and recommended that, consndermg the overalt ranking and possible schedule of
the 1mprovement and/or new construcnon of the study routes, this study route should be con-

structed w1th the openmg ‘year 1988
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