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1332 AGRICULTURAL DEVELOPMENT |

33.2.1 Present Condition

The influence area is divided:into two pa’rfs between Amphoes Si Khiu and Chok Chai. Paddy
and up"l_a_nd_fields a_i"g m_ixe_d in the influence area, and 65% of the cultivated land is covered by
upland fields. Cassava ranks first in the upland fields followed by maize, ground nuts, beans and
cotton. - ' '

Large areas of unused cultivable land for upland fielcl§ still remain in the area.

. Land use'.and capability conditions in the area are shown in Table 33.2.1 and Figure 33.2.1. A

typical cropping calendar in the area is shown in Figure 33.2.2.
3322 : ‘Development Projection

Future agricultural deve_lopm’ent in the area of influence was projected for the two cases of ““with
and without project’’. The projected planted area, unit yields by crop, and the consequent pro-

* duction amount are shown in Table 33.2.2,

Based on the ab@ve’ projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 33.2.3. The difference
in.NPV between the two cases is deemed to be the development benefit of the study route.
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FIGURE 33.2.1
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FIGURE 33.2.1 LAND USE AND CAPABILITY OF INFLUENCE AREA STUDY ROUTE NO. IM-33
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FIGURE 33.2.2 CROPPING CALENDAR

‘Related Amphoes 1315 Sung Noen
1318 Pak Thong Chail

1319 Chok Chai

CRBP MONTH | 5aw | FEB | AR | APR | mAY | Jun | Jur | AUG| sEP | ocT | NOV | DEC
RICE - D~ X
MATZE 1lst CROP O} ¥

2nd CROP @ r}'z LY N
SORGHUM O——0O % X
MUNGBEANS O-O 3
GROUNDNUTS  RATINFED ® o X

IRRIGATED (=0 %
. o
CASSAVA - prear round harvest
KENAF 1y - *x
COTTON oO——0 x——x
Noté: e
FIRST CROP SECOND CROP

O—C ¢ - O x 2 <

sowing growing harvesting

season o

5eason season




TABLE 33.2.1 CULTIVATED & UNUSED CULTIVABLE LAND

_ . [ UNIT : 1000 RAT (KMZ) ]
CHANGWAT AMPHOE CULTIVATED LAND UNUwED PULTIVABLE RREA
NAME NAME ' PADDY FIELD  LPLAND FIELD TOTAL PADDY FIELD UPLAND FIELD TOTAL
NAKHON RATCHAS TMA SUNG NOEN 24,46 ( 37.014)  39.60 ( &3.36)  £4.04 t1oL.M0) 2.70 ( 13.92) 52,42 ( 93.47) &7.12 (107.39)
PAK THONG CHAIL 2.54 ( 13.44) 25.48 ( 40.77) 34.02 ( 54.43) .22 { 4.75) 19.25 ( 30.80)  23.47 ( 37.55)
CHOK CHAT 4,37 ( 7.79) A4.3? ( 7.02) ?.26 ( 14.32)  0.25 { 0.40)  0.63 ( 1.01)  o0.32 1.41)
TOTAL S7.27 ( £0.592) 6P.47 (111.15) 107.24 (171.74) 13.17 ( 21.07) 78,30 (125.23) 91.47 (146.35
TABLE 33.2.2 CROP PRODUCTION
—————————— - ————— —— e e L - - —_— : e -
ITEM RICE  MAIZE SORGHUM BEANS OGROUND CASSAVA  KENAF  SUGAR  COTTON  CASTOR - UPLAND  TOTAL
(FALDY) ' NUTS CANE BEANS TOTAL
PLANTED AREA (1000 RAI)
PASE YEAR (17823) 27.19 2,28 Q.22 0. 47 06 26,13 0.13 - 0.51 0.76  3B.8F  £4,02
WITHOUT PROJECT (1922) 27.92  9.45 0.27  0.71 1,11 26.97 0. 14 -~ 0.53 0.79  40.15 45,13
(1994) 22,75 10.11 0.33 0.75 1,146 27095 . 14 - .55 0,33 A1.82  70.77
(2002) CFGL30 10076 0.44 . 0.81 1.23 29.31 0.15 - - 0.5% 0.8% 44,17  74.47
WITH PROJECT (1238 22,20  10.33 0.28 0,75 1,18 26.9% 0.14 - 0.56 Q.81  41.07  569.27
t1974) 30.5% 16.3 0.47 . 1.17 1.87 23.11 0.2% - 0.8 SPE S0.09 50,67
(2002). 24.08  17.41 0. &3 1.26 1.99 29.48 0.24 - 0. 75 1.04  53.02  27.10
CROP YIELD (KG/RAL)
BAZE YEAR (1783) 27%.7 322,90 2S8.1  123.4 227.1 2118.46 280, - 218.1 1330
WITHOUT PROJECT (192%) 275.7  @22.9  258.1 - 126.5  227.1 Z118.4  280.5 ~ 212.1 1330
' (1974) 275.7  322.9 282.1 130.4  227.1 2118.6 280,95 - 212.1  133.0
(Z002) 275.7  322.9  2S8.,1  135.7  227.1 Z2118.4  230.5 -~ 218.1 132,0
WITH FROJECT (1oas 377.h' 223.9 2S8.1  127.1 27.1 2120.7  280.5 - 212.5 1330
(1994) 286.8 329.7 258.1 135.0 "ﬁ7 1 2133.5  280.5 - 221.2  133.0
(2003) 300.0  337.7 258.1 144.2 27.1 2150.6  280.5 - 24,7 1330
CROF FRODUCTION AMOUNT {TIOND
BAZE YEAR (1933) 72497 . 2,997 57 23 241 55,471 26 - 111 102 59,098 46,595
WITHOUT FROJECT  (1988) 7,712 .3, 115 . 49 70 251 57,142 58 - 115 1064 60,928 65,638
(1594) 7,982 3,264 . 8BS 93 263 59,212 40 - 120 111 &32,193 71,175
(2002) 2,354 3,473 114 110 2E0 62,091 4z - 126 113 466,356 74,710
WITH FROJECT (1923) 7,218 2,347 72 26 269 57,247 41 - 123 108 61,303 &7,121
(1974) 2,771 5,294 122 153 426 59,977 &4 - 198 130 44,470 75,241
{200%) 10,224 5,880 163 125 453 &3,805 & - 214 133 70,505 20,727
NOTE : SYMBOL "~" MEANS ZERD OR NEGLIGIBLE
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TABLE 33.2.3 NET PRODUCTION YALUE

ITEM . © RICE  MAIZE SORGHUM  BEANS BROUND CALEAVAi‘KENAF  '«uuAR COTTON CASTOR  UPLAND  TOTAL
' o C{pPADDYY NUTS : T : EANE ' BEANS TOTAL
FARMGATE FRICE (BAHT/TGN) o
WITHOUT PROJECT (198 — F00Z) 3,477 2,596 2,987 5,212 5,003 814 4,872 ~ 10,970 5,408
CWITH  PROJECT (1988 ~ Z0OOE)  2.732 2,668 2,33% 5,264 §,056 | 849 4,977 - 11,180 5,460
ZROP PRODUCTION COST (BAHT/RAI)
BAIE YEAR | (1yam | 712 S5 219 S1% 1,005 TS L0 - 1,731 AL3
WITHOUT FROJECT C1REE) 712 Saz 219 515 1,005 a9 AT - 1,781 443
S (1994) S 71E S 219 s5z0 1,005 =T £90 - 1,731 ALz
(2002) 712 sz 219 §25 1,005 I £0 - 1,721 A
WITH  PROJECT  (iw=s) .~ 715 =23 1% 515 1,005 267 £20 -~ 1,731 ALz
' (1994) S 7aE SEE 219 525 1,009 a7z £90 - 1,781 ¥%c
(Z002) 755 595 219 =25 1,005 275 A0 - 1,7Et 443
NET FRODUCTION VALUE (1000 BAHT)
WITHOUT PROJECT (17Es) &, 4%2 2,471 2 103 293 23,053 22 - Az 202 27.217  35:677
(1994) 2,751 2,589 g9 120 P40 23 EVS T - 7 214 2E,278 37,029
200%) o, 15% 2,755 120 145 1,001 25,055 10z - aEy 2E7 29,767 BE,9E6
WITH PROJECT (1925) 9,016 2,38 =0 117 976 25,144 . 102 - 273 214 29,844 &5, 560
(1994) 10:315 4,444 124 217 1,545 26,407 162 - 618 257 34,008 44,317
(2002) 12,325 S.711 150 209 1,444 25,033 172 - 876 274 36,519 48,842
NET VALUE ADDER (1000 BAHT)
1928 558 67 a 14 Z 2,036 1D - =1 11 2,625 F.18%
1994 1,568 2,075 4% 27 605 | 2.514 te - 231 43 5,726 T7.290
2002 2,164 2,456 HO 161 L83 E,978 70 - 37 47  k,7S2 7,71k
NOTE : SYMROL "—-" MEANS ZEROD OR NEGLIGIELE
LAND FREFARATION COST IN NEWLY DFENED LAND_ NET VALUE ADDED AFTER REDUCTION OF LANE FREPARATION COST
(UNIT : 1000 BAHT) o _ _ T (UNIT * 1000 BAHT)
YEAR . PADDY LPLAND _ TDTﬁL . - YEAR RICE LPLAND TOTAL
FIELD “FIELD : : SR {PADDY) CROPS :
1oee 195 28 1,026 _ R R S 3e0 1,797. 2157
1594 198 9m2 1,170 ' 1994 1,277 4,744 £y 120
2002 215 197 41z i 2002 T2, 089 . A,TES 9,504

NOTE @ LLAND PRPARATIDN CosT = %00 BAHT/RAI
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33.3 VOC SAVINGS
In accordance with the concept and data given in Section 3.4 of the Text Report, ,IV_O_Cs onthe

road link concerned were calculated in the two cases of ‘f‘with and without project”. 'TABLE .3'3‘?3_'3_ ' VEHICLE OPERATING COST SAVING

(UINTT & 51000 SAHT)

Road length by road class is shown in Table 33.3.1. Data for additional VOCs are shown in Table ' L _ SRR otk B

S=Es=SSnmoSSEnTRmRmRED - zeeme EPEE ] & s ooomamEn EE P P et ]

33.3.2. BN ' ' ' CLEINK o asEs T T § - R LT PR- 1 - .
: ) . ' - : ' o NO.  WITHOUT  WITH  SAVING WITHOUT. WITH  SAVING WITHOUT  WITH  SAVING
VOC savings, obtained as the balance of total link YOCs between the two cases, were calculated .. s R N B R e
i : ' ' 1 A.8e8 W, 248 -3,390. 4,222 10,795 -3,973 11,042 1S.?52 0 4,911
as shown in Table 33.3.3. 2 2,100 5.78% 317 12.477 11,483 994 . 19,267 16,977 2,270
3 16,413 363 12,730 22,518 . 4,328 017,684 0 24,776 7,109 27,637
it 11,965 0 11,965 16,138 0 16, 13E 24,574 0 24,574
12 1,614 0 1,418 2, Shh 0 2,564 4,267 0 2267
13 74687 178496 63231 10,373 2, 0P 2,284 15,310 2,246 12,545

41,474 . 107: 757 43,284 Lh 4TS

-l

oTaL StaLdb 22, 169 2%, 474 TQ. 3R 294174

NDTE

(1) WITHOUT : WITHOUT PROJECT CASE (2) WITH : WITH FROJECT CASE
(3) SAVING - ¥ :

EHICLE OPERATING COST SAVING . : ~ R X
“(4) LINK NO. = L - 2 ¥ PROPOSED LINK (5) LINK NO. = 11 - 19 ¢ SURROUNDING LINK

TABLE 33.3.1 ROAD LENGTH BY ROAD CLASS

LINK _ , -
) TLATERITE ) ' ' CASE
Nex, FAVER e = EARTH “TOTAL ————eee -
SO00 0 - FAIR FO0R PAVEDR
1 -~ - - - 26,7 26,9 20,5
z - - - - 17.2 17.2 16.7
3 - - - - 29,3 27.3 14.2
11 2.0 - - - - L0 IE.0
12 35,0 - - - - 35.0 35,0
12 23,0 - - ~ - 3,0 3.0
oo ooommoOnmE SRS SRS nEERE =mEmEooas = TS
TABLE 33.3.2 DATA FOR ADDITIONAL VOC COST
e (UNIT OF LENGTH & M)
LINK - , CURVE _ T GRADE . VILLAGE N0, OF N3 0F . Ni. 0OF NG. OF
i ASE - . ~—- INTER- TIMBER NARROW
NI 100 150 200 20 300 275 S00 . 790 1500 4 2 3 4 S  NO. LENGTH 3ECTION BRIDDE BRIDGE CURNER
f WITHOUT -~ - . = - - - - - - ~ - - - - - - - _ L -
- WITH - - - - - - 591 - - 5700 4900 2450 1100 - - - - - - e
2 WITHOUT - - - - - - - - - -~ - - - - - - - - -
WITH - - - - - - - - z41 145D - 330 - - ~ - - - - -
3 WITHOUT ¥ - - - - - - - - - - - - - - - - - - - =
WITH - - - - - - 234 ~ - 240 3ES0 0 1500 - 2on < - - L L= - -
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33.4 ENGINEERING

33.4.1. Soil and Materials

Existing sibgrade soil and material sources in the vicinity of the study routé‘irﬁverstriégted byDOH
and their physical characteristics are shown in Figure 33.4.1 and Table 33.4.1, respectively.

Rock aggregate sources were assumed as shown below:

Deséription Est.
No. _ ) - Source L Lo of - Quantity
_ 7 Sample’ _ m?
33/CS-1 KM. 153+ 000 Rt close to Saraburi-Nakhon " Limestone  Plentiful
Ratchasima (Lan A Sok Quarry)
33/CS8-2 KM. 157+ 000 Rt close to Saraburi-Nakhon Limestone Plentiful
Ratchasima (Porn Piroon Quarry)
33/C8-3 KM. 160+ 000 Rt close to Saraburi-Nakhon Limestone Plentiful
Ratchasima (Sakhon Pattana Quarry)
33/CS-4 KM. 12+000 Rt 1 KM. Route No. 2- Kout Yai Limestone . Plentiful -
{Kea Rin Quarry)
33/CS—5 KM. 15+ 000 Rt 1 KM. Route No. 2-Kout Yai Limestone Plentiful

(Prakay Pet Quarry)
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" Flgurs 33.4.1 SOIL AND MATERIAL SOURCES
3 . AMPHOE KHAM & .
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" TABLE 33.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS

. : ) ; . L . Comp. ) ol
o Description = Est, AASHTO Sieve Pnalysis % Passing Plasticity DH-T Stand. Lab. C.B.R. Durability
No, - Sourge - “of . " Quantity Classifi- : : opt. CBER Swell -
: Sample "3 cation  S0.0 25,0 19.0 9.5 - #4 B0 K40  #200  LL  PT 95% gm/cc . 95% % Bbr. Dur.
SUBGRADE
'33/5G-1  KM. 0+075 _ : o a0 o 100 99.4  96.4 48.0 N-P 12:6 1.848 18.0 0.2
33/8G-2 KM, 74000 e a4 100 99.4 55.8 19.5 6.2 15.2 1.775 5.3 0.2
33/8G-3 KM, 374200 ' A6 : o 100 97.2 93,8 ‘90.6 37.2 12,1 16.2 -1.753 3.2 1.7
33/8G-4 KM. 514300 Lt 18 M. - R a-4 o+ 100 94,2 73.2 20.0 4.3 11.3 1.892 6.0 0.2
SAND
33/S ~ 1 ¥M. 18¢300 Lt 5 R, Mun River - ' . N : 100 84 41 3 N-P
Route No. 224 - sand ’ : :
Chak Ka Rat’
LATERITE |
33/L-1 KM, 1954000 Lt 5 KM. Brown 90,000 a-2-4 100 95.4 - 62.1 - = 38.6 14.1 6.5 30.6 7.9 6.9 2,172 25.0 0.40
Sarabuxi - laterite - R : : .
Nakhon Ratchasima T
33/L-2 M. 9+400 Rt 7 KM. Brown 80,000  A-2-4 . 100 -~ 76.5 - 49.2 23,7 10.2 28.4 6.3 8.0 2.046 21.0 0.84
Pak Thong Chai - laterite : o .
Su Khang
33/L-3 KM, 164850 Lt 7 KM, Brown 50,000 A-2-4 100 - 68,7 - 36.8 28.4 18,6 27.8 9.4 6.7 2,148 40.0 0.46
Route No, 304 - B.Ta Kob laterite : : .
33/L-4  KM. 824200 Lt 1.5 KM. Brown 100,000 A-2-4 100 96.0 ~ 49.4 -  25.5 23,5 16.4 29.6 9.0 6.8 2.214 29.4 0.26
Kabinburi - laterite ' |
Nakhon Ratchasima
33/L~5  KM. 1204000 Rt 7 K. Brown 160,000 A-2-4 100 98.6. -~ 83.9 - 45.0 35.0 15.3 25.1 5.6 6.5 2.187 17.0 0.62
Kabinburi - laterite
Nakhon Ratchasima
33/L-6 KM, 114000 Lt 500 KM. Brown 100,000 A-2-4 100 92.5 ~ 88.6 - 6.6 41.8 24.8 28.4 6.2 8.6 2.174 6.8 1.4
: Nakhon Ratchasima - laterite ' : '
Chok Chai ’
33/L-7 KM, 114500 Lt 2 KM. Brown - . 100,000 A-2-4 .. 100 ~ 83.3 - 39.2 28,7 22.1 35.% 8.4 6.1 2.167 15.3 0.64
Chok Chai - - laterite ' '
Det Udom
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33.4.2 | Preliminary Design

33.4.2.1 Design Criteria

Design Standard

Geometric Design Crite_r_ia: _

Typical Cross Section .

Minimum Height of Embankment in

Flooding Section

Pavement Structure

Asphait_:ic ‘Concrete
Crushed Aggregate Base _CBRa 80%
Soil Aggregate Subbase CBR= 250 -

DOH (Primary _I{_igl;way)

as shown in Fig{l_rf;_33.4.2

0.7 m above flood level

5 em
15.0 cm
as required

Box Cualvert -
" Standard size
Location
Bridge
Reinforced concrete standard type
Substructure

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

Width 11.0 m
Pile-bent type

The existing and designed plan and profile are shown in Drawings 33-1/33-6,

Selected Materials ~ CBR= 6% as required
Pipe Culvert -
Standardized type 80, 100, 120 & 150 cm in
: diameter
Location as required
Standard intervals
Paddy area 200 m
Others 500 m
FIGURE 33.4.2 TYPICAL CROSS SECTION
¢
800
RIGHT OF WAY
.00
ROAD, BED T
200 VARIABLE . 200 4 _ 225 | . 8.50 {226 [ 200 VARIABLE [ 200
SHOULDER' CARRIAGE WAY | SHOULDER -
L T.50 \
PRIM!‘% COAT
4% 1:5-2.5% 1.5-2:5% ;;tv/g :

=] - el 1 1 \\5 Y . P

= . = 7y |

8_ ,Z'\ Sooo/db . 8

)] o -----4‘y° ' 4 —-—-4% © 1
“.ﬂE:CS'ESC.m( I | WY e TR ] TR H"_
= T\® SOIL AGGREGATE SHOULDER “4- 4

100
M

POSSIBLE SOURCE FOR SUBGRADE

" CRUSHED STONE BASE ( T :20CM )

SOL AGGREGATE SUBBASE { T:0-50¢M )

|___suaGRADE

PRIMARY HIGHWAY ( CLASS P2 )

33-15

i l 100 I
ASPHALTIC CONCRETE SURFACING ( T=5CM ) ' MIN

POSSIBLE. SOURCE FOR SUBGRADE




"33.4.2,2 Special Conditions in’i)esignin’g

Employment of P2 Standard

The study route will be incorporated into National Highway Route 24 after 'completion. Since

the projected average ADT of the study route 15 years after opening is 2,785, the P2 standasd .

was employed in the design.

33.4.2.3 Pavement Design

- 1) ‘Traffic data
- Average daily number of heavy vehicles on design lane in 1988 (NHT) by road link.
i 2 3
27t : 291 - 195

- Average gross weight of heavy vehicles by road link in kg

1 2 3
11,500 11,500 11,200
- Single axle load Ilimit: 8,200 kg
- Initial traffic number by road link :
1 2 -3
100 100 70

- Annual growth rate of heavy vehicles by road link

i 2 3
7 years 3.76 . 387 3.67
14 years 4.28 4.32 4.19
- I'TN adjustment factors by road link
1 2 3
7 years 0.39 0.39 0.39 .
14 years 0.93 093 093
- Design traffic number (DTN)
1| 2 : 3
7 years ' 39 3. 273
14 years 93 93 . 651

3316

2) Subgrade CRB values by road link

0.8
3) Pavement thickness
- Total pairement thickness by road link
| | _' 1
C7years 20 cm
14 years - 22 ¢m

- Designed pavement thickness by road link

1
Asphaltic concrete 5 cm
Aggregate base 20 cm
Subbase - 17em
Overlay in 7 years 4.5 cm

29 cm

30.5 cm

5 cm
20 cm

_ 47 cm
4.0 cm

127

14 ¢m’
6 cm-:

5 ctﬁ
20 cm

3.5 ¢m



33.4.2.4 Drainage and Structures

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

shown below:

EXISTING STRUCTURES

PROPOSED STRUCTURES

SIZE

STATION
0+ 234
+ 600

+ 919
1+ 196
2+ 575
3+ 175
5 + 200
& + 815
7+ 737
10 + 000
11 + 990
12 + 175
13 + 807
15 + 000
18 + 690
20 + 335
29 + 850
30 + 325
30 + 595
35 + 162
37 + 844
38 + 230

Box Culvert

RC Bridge
Box Culvert

RC Bridge
Box Culvert

RC Bridge

1-2.4 x 2.4
1-2.47x 2.4
20.0

11.0 %

2-2.4

1-2.4

2-2.4

i-2.4.

2-2.4
3-2.4

2-2:4

1-2.4
i-2.4

2-2.4
11.0 x
2-2.4
1-2.4

1-2.4

S1-2.4
2-2.4

1-2.4
1-2.4

1.0 %

%

x

X

2.4

2.4
2.4

2.4
-2.4
2.4

2.4
2.4

2.4 x
2.4 x

16.0

X

X

2.4

2.4

2.4

2.4
2.4

2.4

2.4

16.0

HoOoX % M

18.0
24.0

- 26.0
£ 220
2000
20,0

22.0

20,0
22.0

¢ 24.0

22.0
28.0

2470

20.0
20,0
26,0

:22.0

20.0
22.0

33.4.3 Quantities and Construction and Road Maintenance Costs
The required construction costs were estimated based on the results of preliminary design as shown

in Table 33.4.2. Financial costs with breakdown into local and foreign currency portions, economic
costs and residual values were estimated as follows and in 33.4.4:

IM—33  L=5l4km {baht)

Financial cost : 176,345,000
‘Economic cost 1 150,063,000
Residual value ;178,842,600

The required road maintenance costs are shown in Table 33.4.3.
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33.4.4 Construction aud Disbarsement Schedules

M—33 " Length=51.4 km
Construction Schedule
Assumption: Completion date December 31, 1987
Year & 1986 1987
~Month Dry season Wet |. Dry season Wet |Dry
WORK. ITEMS | i 23 = g sLo11nz 1l 2 3 4 5 6l 7 q 91011}2
| CONTRACT v _

PREPARATORY WORKS

MAJOR WORKS
(PRECEDING)

PAVEMENT WORKS

HAJOR WORKS
(FOLLOWING)

'STBUCTURE. WORKS

MISC. WORKS

CLEARING-UP
PAYMENT IN $% 50% 50%
Yearly Disbursement Schedule
Assumption: Annual rise in prices
Year Base year (1985) 19886 1987
Currency 1984 '
Local - 100 110.0 121.0 133.1
Foreign 100 106.5 113.4 120.8
LOCAL AND'FOREIGN COWPONENTS OF CONSTRUCTION COST
{ Route IM - 33 )
(Untt 1 Millien Baht)
======B=ﬂ=========:====ﬂ'.:.-_‘.32==========ﬂl:w"w‘n-‘ﬂ==========ﬁﬂﬁ$============:z=222============.—-ﬂ==2=
1986 1987 Tetal
L/E F/C  Total L/c F/c  Total L/c F/C  Total
Construction €ust 47.3 40.8 8a.1 47.3 40.9 88.2 4.6 81.7 176.3
Price Contingency 9.9 5.5 15.4 13.7 8.5 24,2 23.6 14.0 37.6
Tatal %7.2 46,3  103.9 63.0 49,4  112.4  120.2 95.7  215.9
€ 2.42) € 1.71) € 3.83) ¢ 2.33) ¢ 1.B3r ( 4.18) ( 4.45) ( 3,54) ¢ 3.0
-ﬂB==========52:::::::====:|:==2======x========zz.‘:='—'===========Hﬂ===='—‘=========:=:==ﬂ======:===
Ramarks * L/C t Loctal Curvency Portion

FfC &t Foreisn Currency Portion
¢ > ¢ Uss Equivalent ( yss1 = 27 Bahl)



o Finaﬁtiali .....
Unit Unit Rate

@t e e n . T e e o e o Ak it A e Tl v b Ak ok S i A At e TR W s WA b man e gy ey o S e et o m R 3 o e mag M ey ey W T R D e e e e S A e S SRASSES ol e S e T R ———

EARTHWORK o
Clearins & Grubbinsg oo
Roadway Excavations Unclassified’
Embanknents Comman Soil
Embankments Selected Material
Rerplacement of. Soft Sepot

Sub Total

SUBBASE & BASE COURSES
Subbacses Soil Assresate -
Assregate RBasge¥
Cement Stabilized Bage
Shoulders Soil Aggregate
. Sub Totail :

SURFACE'CGURSES': )
Asphaltic Prime/Tack Coat ]
Double Bituminous Surface Treatments
Asphaltic Concrete Surfacing®¥
Sub Total

STRUCTURES S _
RC Pire Culvert (D 1.0m Equivalent)

RC Box Culvert (2.4mx2.4m Esquivalent)
RC Bridoge (W=%2.0m L=10m E«quivalent)
Sub Total
Total (a’
INCIDENTALS

Micscellaneous Work (€a3)x7¥)

ek A kot o e e v Tm A o v S e e e S S o o o o e i A L M i A Ron Yt % o A S (e oy o o o A £ e (e b B ek T T S ey 4 e A b ek A Bl S T T STH S S e T e S G SR s et e =

CONTRACT AMOUNT (b}
PHYSICAL CONTINGENCIES ((bI)x10%) (e

ENGINEERING AND SUPERVISION
(CEBI+(CIIRI0%Y (d)

LAND ACQUISITION :
Hizshly Develored Land

Less Develored Land
Sub Total (e

PROJECT COST ((b)+(cir+{d)+(ed)

AVERAGE COST PER KM

*#%* Rate

TABLE 33.4.2.- CONSTRUCTION. QUANTITIES AND COSTS
(ROUTE IM--33 Length=51.4 km)

ha

m3
. m3
i3
m3

w3

03
_m3
m3

" m2
na

ha

R

112
372
390

120

12

39.

. 750

2,000
18,800
4§55DU

50,000
15.000

5604700
> G

D .

4375200

T 77200
36:000

385,600
o
392:300

25302
b26
52
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e e e o e e oy mn i min e Aa A e D 97 a6 An e e A 423 S R £o i A o MmN mm m ms A am M A Em e i gt A E A S S m M e MmO m eSS oSS EE s D Rm SRS IR OO
P - -t - R R e ]

221847

155346
- 28.718

]
44320
485405

Ay 827
0
291475
34102

4,604
114769
21418
181791

1324835

13:283

145612

13,500
21115
155615 -

o’ A LR Sk At e o L G A Sk A T TE EE . S . . St e T o o NS Ny Vo BB A b e o A it A T T e SV i e e S A Y S S S R P e oy S S S o s b I S

111652

261139

15005

6461536

b1b5h

54845

155615

o -

o A ok W LA R W G A em dwh ) b ST b RN Al ek TR A TR A e w48 e Lot dam e

Féreisn % 1000 B % 1000 B
83 90

411195 181963 47,066
a3 50

22,268 4Dy 178 20:088

85" :' T wgE%

19,097 285987 12,527
83 50

2+395 15,594 7:+798

511954 103,722 57479
83 o

45345 71213 0

661299 110493 571479

64630 11,093 51748
S as o

81767 124420 o
100 100

i) 1535613 155615

8114698 1505063 781842

s e o e e O T I T T I s ST S T T S R E N T ST S NS S TS m T R m e =—

¥ The unit prices are modified by assresate haulase distance
ig arrlied only for Acephaltic Concrete Surfacing



"/ “TABLE 33.4.3  ROAD MAINTENANCE COST SAVING -

HITHGUT'PRDAEDT'PASE ' WITH PROJECT rAcE ‘
e e e e e e e _ - ~ ROAD
LINK AVERRUE CLENGTH FACTOR, RUAD UNIT TATAL AvEPAuE_ "LENGTH FACTOR ROAD ONTT TOTAL MAINTE.
" YEAR  DAILY oF PR CCHMARAL  MAINTE. | MAINTE. . DAILY . OF FOR CHARA.  MAINTE.  MAINTE. OST
N, TRAFFIC ~ LINK ~ ADT  FACTOR  CosT cos TRAFFIC  LINK  AOT FACTOR  COSET EOST SAVING
CADTY L 4ALY O <KAR 0 RUn ST CCADTY. €L <X3F 0 KB 0 <u> o« > _
(VEHICLE)  (KM) CUBAHT ZKM) (1unu BAHT) (VEHICLE) (M) : (BAHT/KM) (100G BAHT) (1000 BAHT)
1988 S2.0 269 0,00 0,00 0 o 3?2.5;_1L0.4 0,00  1.21 13,578 275 273
1 1994 7S.&  T6.7  0.00 Q.00 a Q 531,10 20.5 g.00 1.21 0 15,579 278 | oLp7m
2002 126.7  26.9 0,00 Q.00 0 0 18,5 20.5 0.00  1.21 13,578 278 C—z7s
o 1wEs 154,64  17.2 0,00 0.00 o o S23.0 14.7  0.00  1.21 13,575 227 —zE
= 199 22,9  17.2  0.00 C Q.00 0 Q0 705.1  1&.7 0.00  1.21 13,578 22 ~227
2003 70,4 17.2 . 0.00  0.00 0 0 1082.8 16.7 0.02 1.21 13,583 227 ~227
1988 157.6 ° 29.3 0.00 0,00 o 0 236.5 14,3 0,00  1.21 13,578 193 193
T 1974 227.2  Z¥.3  0.00 0,00 0 0 227, 14,2 0.00  1.21 13,578 193 ~193
00z 277.7 29.3 ©.00 0,00 o 0o 499.4 14.%Z 0.00 1.2 13,578 193 ~193
1988 cE%,2 0 28,0 0.00  1.21 13,578 514 0.0 23S0 0.00  1.21 13,57 S16 0
11 1974 406.7  38.0 . 0.00  1.21 13,572 516 0.0 ©38.0  0.00 - 1.21 13,573 514 0
2002 672.7  3B.O 0.00  1.21 13,579 S1a 0.0 22,0 0. Q0 .2 3, 578 514 )
19685 4%.0 25,0 0.00 1.21 13,9578 475 0.0 35,0 0,00 1.21 _13,575_ 847% 0
12 1994 £2.6 35,0 0.00  1.21 13,573 475 000 35,0 0.00 1.21 13572 475 0
2002 1051 35.0 0.00 1.21 12,572 475 0.0 25.0 0,00 1.21 13,57% 475 0
1oae 291,23 3.0 0,00 1.21 13,5783 a1z Steb | 2E.O 0.00 1.21 13,578 212 O
1% 199A 417.7 22.0 0.00 1,21 13,578 312 78.3 0 2a. 0.O0  1.21 13,572 312 0
2002 690,84  23.0 0.00 1.2t 13,57@ a1z 1233 23,0 0.00 .z 13,575 1z O
1925 163.3 1469.4 7,495 1,304 145.4 147.4 %, 578 2,001 ~HDE
TOTAL 1994 234,97 169,48 71695 1,304 197.0 147.4 1k,q73 2,001 —APE
2002 59,4 169.4 71695 1,304 302,97 147.4 12,579 2,002 -
NOTE (1) TOTAL MAINTENANCE COST T=uoEL
(2) UNIT MAINTENANCE CDST U =M% (KA or KB) % FA % (1 + FR) # FE
M 3 SPECIFIED MAINTENANCE COST
WITHOUT PROJECT CASE M = 7,700 BAHT/KM
WITH PROJECT CASE . M = £.200 BAHT/KM
FA = 1.40 ADMINIZTRATION FACTOR FOR DIREST LABOUR OPERATION BY DOH
FR = 0.15° EMERGENCY REHABILITATION COST FACTOR.
FE = Q.85 ECONOMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANCE COST
(%) ROAD CHARACTERISTIC FACTOR S o
WITHOUT FROJECT CASE KA = 0.00 + 0.00 # Al
WITH  FROJECT CASE KB = 1.21 + 0.05 % X3
(4) FACTOR FOR ADT )
. WITHOUT PROJECT CASE Al = 0.0
WITH  PROJECT CAZSE X3 = =2

-0.2034 + 0,000409 * (ADT / LANE) s LANE

© 3320



33.5 EVALUATION

3351 Fconomic Evaluation S R SENSITIVITY TESTS
The yearly distribution of the econorﬁic c;osfs and benefits and the calculated economic indicators ._,..,_._,_.___‘_._._.,.f —————————————————— CASE o
for evaluation are given in the table below. _ ITEM e e
- ' S BASE i =
The results indicate that the improvement of this study route is feasible by employing the P2 stan- NET PRESENT—\_)_;LLIE T 121,211 104,420 4, 799
dard with asphaltic concrete surfacing. BENEFIT/COET RATIO 1.74 1.51 1,48
INTERNAL RATE OF RETURN 19.7 % 17.5 % 17.2 %
FIRST YEAR RATE OF F\‘ETLJF(N_ 15.5% % 12,5 %4 13.2 %
COSTS AND RENEFITS STATEMENT OF ROUTE IM - 23 . CoOsTs BASE +15% BASE
BENEFITS RASE RASE —-15%
(1000 BAHMTY e e e e
COST BENEFITS DISCOUNTED(12%)
YEAR ~ ——mmee— - ——— e
CONST. AGRT . Voo R : TOTAL TATAL
COST BENEFIT SAVING  SAVING TOTAL COST BENEFIT :
""""""""""""" - T TmTmImmemesememmeeeem— e monm esii—tiecins emmeeoTmoe 33.5.2 Social Impact
bR 75,022 G ] O _ O T4,120 o
1927 75,031 0 0 o 0 84,035 O . L . _ .
{ oo a 2 157 29,474 —AWE 30,075 O 7,621 The social impact brought about by the improvement of the study route is shown in the following
1537 0 2,218 31,513 —6FE 3R, 632 0 26,511 social benefit indicators:
1520 G 2,475 323,549 —LFE b, 2P 0O 25,852
1921 0 4,137 25,5295 —&P3 0 9,028 ¢ 24.501 S .
1992 0 4,799  E7,4&21 —ton 41,700 O T2, 474 Construction Cost (million baht) _ : 150.1
199z O T2 460 3P E57 ~LEE 44,41 0 22,504
1994 0 AL 10 41,4694 —A%8 47.11é QO 21,31= o . sy )
1975 21,947 &, 543 44,791 —e2B  S0,436 14,452 20,451 1 General Accessibility Benefit (million baht) P8
1994 0 Ly Dhds A7, 300 -2 54,157 D 19,590 2) Education Benefit (million baht) i 3.02
1237 0 7,327 50,736 —&¥3 57,477 0 15,570 3) Medical Care Benefit (million baht) ;0,205
1995 0 7,812 54,083 | —4&%E 41,193 0 17,593 ial i il :
- o 2. ame 57,121 —emE  AALTLE 0 16,612 4) Tot.all Socia .Be_ncflts (mlllhon baht) (1+2+3) . 12.18
2000 0,653 40,278 ~&P% 62,232 O 15,4329 5) Social Benefit/Cost Ratio (x 102). 8.11
2001 q 2,031 63,374 LS 71,757 ¢ 14,482 6) Ranking by Social Benefits 12
SO0 — ¢;?‘c: 2 1: ks o o —he 5,1_ —-—14, # 3’ 5:':‘_..; . . . . .
| #oo2 -7E.E42 9,504 4L 473 - 6¥E 75,279 14,404 13,753 7) Weighted Production Value Gain/Cost (x 102) . 9.1
TOTAL 102,170 935157 £%4,151 -10.44% 776,241 17&, 203 209,414 8) Ranking by 7 r 9
T TTTTTmm s s oo m————— - - e . 9) Combined Ratio (x10%) : 1722
DISCOUNTED 178,202 25,007 279,160 —4,73533 209,414
FEmme—— === = SEmmmessmmassamssssmREs Overall Ranking 109
NET FREZSENT VYaLLUE 3 121,211
BENEFIT-COST RATIO : 1.74
INTERNAL RATE 0OF RETLRN : 19.7 %4
FIRST YEAR RATE OF RETURN H 15.5 %
OFTIMUM OFPEMING YEAR H 1785

33-21



33.5.3 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 route should be con-
structed with the opening year 1988.

33-22
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