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STUDY ROUTE NO. IM-5

Changwat : Khon Kaen

A. Noam Phong {(J.R. 2039)—B. Nong Tum
Length . 28.0 KM:
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g
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5.1 TRAFFIC

5.1.1 Meihod .Employed in Tr’al’fic’ Forecasting

The growth rate method was employed in foaecasung because no leCltEd trafflc after im-

provement was expected on this study route.

5.1.2  Assumed Road Link

A.Nam Phong

3
. . -~
-
LEGEND
@ Traffic Zona
@ Dummy Node '0'
(E] P

[i2] Road Link Cods B. Nong Tum

BERYEN Proposed Read Link

swnmsewnes Other Road

5. 1.3 Traffic Forecast

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

TRAFFIC VOLUME IN, BAZE YEAR

= s mmmmmusen syt T me e e S e = =z
TYRE OF VEHIGCLE
LINK - - i : . ADT M/C TOTAL
/L L/B M/R H/E  P/PYXT  4/7 &H&/T 1T
S a W A 4t i1 10 1 114 =245 259
20 R €= § 0 137 150 14 2. 2S00 81% TeEm
AVE. 1z 4 =7 Z a7 1z 1z 2 =1 T2z 24
FAZSENGER AND FREIGHT MOVEMENT IN BAZSE YEAR
FROFOSED FASSENGER FREIGHT MHVEHENT(TBNNQEE PER DAY)
ROAD  MOVEMENT -=
L INK (TRIFZ FER DAY) NON-AGRI. AGRI. TOTAL
1 118% ZE.0 5.7 43,7
= 3274 0.z 10,5 20,32

5-3

GROWTH RATE OF F‘QEI-E!E_NGEF\' P‘fENEMENT

(LINIT : % F.A.)

YEAR FER CAFITA FOFLULATION FASSENGER
INCIOME ' MIVEMENT
1934 - 1988 3.1 1.3 5.7
1738 — 1974 Z.1 1. 5.4
1994 — 2002 cP ] 1.0 S5.4
GROWTH RATE OF FREIGHT MOVEMENT
C(UNIT : % F.A)
YEAR NN-AGR ., AGRI. FREIGHT
FREIGHT FREIGHT MOVEMENT
1954 = 198E 7.1 0.5 [
17323 - 1994 LHo® 0.6 ' PG
157594 - 200Z T A 0,4 b




RATE OF INDUCED AND DEVELOPED. MOVEMENT

v (UNET %)
- INDUCED . DEVELOPED '
YEAR CLINK - FASSENGER - NON-AGRI. . AGRI. .
: O : - FREIGHT FREIGHT
1 2 CMOVEMENT  MOVEMENT  MOVEMENT
. - 19.0 15.0 Q. 0. 0.0 0.4
1994 o 150 0 -15.0 0.0 0.0 . 2.8
2002 15,0 15.0 0.0 0,0 G4
TRAFFIG. COMPOSITION L
B CONIT .3 %)
LINK ..  PASSENGER .. FRETGHT
YEAR  ————mmm e e e e e
NG P/z P/R L/BT W/B O W/EOF/T . A/T /T 10/
loma | 7.2 S6,5 0.0 20.% 5.2 28,1 37.7 34,5 34
i 1988 14,3 S5z.4 0,7 25,9 5.7 1.7 3.9 37.9 o.5
{wwa  24.% 46.% 1.7 21.0  &.2  18.0 23.0 43,1 1£.0
2002 9.0 3.0 .0 130 7.0- 130 11.0 50.0 26.0
1954 5.6 49.% 2.1 A40.0 0.0 3P.3 2.5 28.6 5.4
s tess . 15.3 46,8 2.3 34,0 1.6 334 2IE ERE ALY
joo4. 25.5 42,0 Z.6. 25.0 2.9 24.7 18,0 40,3 16.%
So0z 9.0 23,0 2.0 13.0 7.0 13,0 11.0 50.0 Z6.0
2) The following were output:
- Forecasted ADT ™~ '
- Traffic volumes
. AVERAGE FUTURE. TRAFFIC ON PROPOSED ROUTE. .
" TYFE OF VEHICLE | |
YEAR —- i N : ADT = M/C  TOTAL
F/C . L/B M/B H/B F/P&T  4/T . &/T  10/T
1988 47 & 105 . . 172 . 1% 17 5 2376 337 718
1994 125 1z 118 2z 229 11 23 9 S48 391 ¥E
2002 234 26 111 K0 334 @ 34 18 924 466 1390

TRAFFIC VOLUME ON ROUTE

M- 5 LINK COUNT= 2
YEAR 1288 1974 2002
L INK 1 2 AVR. i % avkr. Ty 2 AVR.
LT N+D DO T AR B2 G179 108 D147 a7A 2900
p/c 1 31t & 8. .27 16 21. .71 . A4
o Q 0 0 o 0 o ) 0 i)
TOTAL. 2EF B2 AY &0 206 1R 163 545 334
N+D 1 11 5 2 1@ 10 11 3A . =2
L/R 1 0 @ i 1 & 2 2 = &
nv 0 0 0 o 0 0 0 0 O
TOTAL 1 1z & 4y 1z 1z 42 26
N+D 37 1m® 91 . 44 175 103 47 158 . 97
M/B I & 244 7 24 1S 7 24 1S
oY o .0 0 0 Q o o Q &
TOTAL A2 TEz710% 7m0 2oz 1180 54 182 111
N+D & y s 13 =27 19 25 &5 52
H/B 1 1 1 15 2 4 o 4 13 @
oY 0 O QO O O o O O O
TOTAL o & g 1s 31 22 27w A0
N+L 79 237 150 d0z 31 1w i44 872 270
P/PET 1 O TN 15 83 =0 2z 71 44
oV L o R ¢ O 0 &) 0 0 0
TOTAL 21 273 17%Z 118 365 22¢ 165 543 334
: N+ 10 tZ . 11 a 11 s .5 @ 7
477 I 1 2 E 1 z 1 1 1 1
v 0 0 .0 Q o 0 0 O O
TOTAL 1 15 1z 9 13, 1l 5 10 &
N+E 1119 15 15 26 20 2T 40 F0
&IT I 27 3 z o 4 3 K & 4
o 0 0 O RN & R o 0N o a0 G
TOTAL 12 =2z 17 17 30 23 5 4L 34
N+ 2 6 4 5 11 = 1t 21 1S
10/T 1 0 1 1 1 2 1 2 2 o
oV 0 0 0 0 0 o . .0 0. 0
TOTAL z 7 5 & 1z 7 12 24 13
N+DI 169 S23 0 2E7.. 283 TAS. 476 407 1295 BOR
ADT I 25 78 4% 346 115 7t A1 194 120
oV o O o .0 o0 Q O O
TOTAL 194 601 376 zE0 €50 S54m 46l 1485 924
N+ 243 40m 7 297  ALR 371. 371 539 446
M/C 1 Z0 20 20 20 2O 20 20 20 20
oy 0O 0O 0 0 & 0O O 0 o
TOTAL 264 4Za 337 317 483 291 391 559 44L&
N+ 412 930 442  S40 1ZFT 847 773 134 1249
TOTAL I 4b. Y 49 57 13S0 9% 21 215 141
ov (VI 0 0 )] 0 0 0 e} O
TOTAL 4SS 1029 713 596 1263 939 €99 2049 1390
NOTE
N : NORMAL TRAFFIC 0 ¢ DIVERTED TRAFFIC
OV : DEVELOFED TRAFFIC I ¢ INDUCED TRAFFIC
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5.2 AGRICULTURAL DEVELOPMENT

5.2.1 Preseat Condition

Almost all tht_a cultivated land in the influence area is covered by paddy fiélds, since the area ex-
tends along the Chi River basin. In Amphoe Nam Phong, there is a large sugar factory with a
9,600—ion/déy capacity and the ability to process nearly 1.4 million tons per year. For this reason,
sugarcane is the major upland ficld crop.

Land use and capability conditions in the area are shown in Table 5.2.1 and Figure 5.2.1. A
typical cropping calendar in the area is shown in Figure 5.2.2,

5.2.2 Development Projection

Future 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 5.2.2.

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV} was obtained as shown in Table 5.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route,
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FIGURE 5.2.2 CROPPING CALENDAR

 ROUTE  IM-5-

Related Amphoesy D&01 M. Khon Kaen
0609 Wam Phong
0610 Kranuan
. MONTH JAN] FEB| MAR | APR | MAY | JUN | JUL | AUG| SEP | OCT | NOV | DEC
CRBP .
RICE lst CROP EARLY VAR. o - P ¥
LATE VAR. P P
2nd CROP Pr—D S
SUGARCANE O
¥
Note:
FIRST CROP SECOND CROP
O0—0 * — O=—=0 c ¥
sowing growing harvesting
season season . s5eadson _




TABLE 5.2.1 CULTIVATED LAND

S L UNIT- ¢ 1000 RAI (KM2) 1

5-10

NOTE ¢

CHANGWAT  AMPHOE CULTIVATED LAND
NAME NAME©. .. PADDY. FIELD UPLAND FIELD - TOTAL
KHON HAEN. M. KHON KAEN 30,50 ( 42.80)  0.00 ( 0,00) 30.50 { 48,80)
NAM PHONG 66,00 (105,600 . 2,37 ( 3.79) 42.37 (109.39)
KRANUAN TELe3 (0 9.01)  0.00 ( 0.00)  S.63 (. .01)
TaTAL , 102,15 (163.41)  2.37  3.79) 108.80 (1467.20)
 TABLE 52,2 . CROP PRODUCTION
ITEM RICE. MAIZE SORGHUM. BEANS . GROUND CASSOVA KENAF  SUGAR ©COTTON CASTOR  UPLAND  TOTAL
| (FADDY) | | = NUTS " CANE REANS  TOTAL
PLANTED AREA (1000 RAI)
. BASE YEAR- (1923) 74.04 - - - - - - 1.35 - - t.95  75.29
WITHOUT PROJECT — (1998) 77.20 - - - - ~ - 1.85 - - 1.85 79.05
S (1994) 81. 18 - - - - ~ - 1.85 - - 1.85 23,03
(2002) £6. 50 - - - - ~ - 1,35 - - 1.85 88,45
WITH - FROJECT  (1988) 77.37 - - - - - - 1.85 - - 1.85  77.24
: (1994) 82,54 - - - - - ~ 1.85 - ~ 1.85  4.41
(2002) 90. 00 - - - - - - 1.a5 - - 1.5  91.9%
CROP YIELD (KG/RAT)
BASE YEAR (1983) 269.0 - - - ~ - -~ 2000.0 ~ -
WITHOUT PROJECT  (1988) 270.3 - - - - - -~ §000.0 - -
(1994} 271.9 - - - - - -~ 8000.0 - -
(2002) 274.0 - ~ - - - - 8000.0 - -
WITH  PROJECT  (1933) 271.3 - - - - - - B002.0 - -
. T (1994) 278.7 - - - - - - &80S56.2 - -
(2002) L 287.0 - - - - - - §120.83 - -
CROP PRODUCTION AMOUNT (TON)
BASE YEAR (1983) 19,917 0 - - - - ~ - 14,800 . - - 14,800 34,717
WITHOUT PROJECT (1923)° - 20,269 - - - - - - 14,800 ~ ~ 14,200 35,4467
' (1974) 22,071 - - - - - ~ 14,200 ~ -~ 14,800 36,571
(2002) 23,783 - - - - - - 14,300 - ~ 14,800 35,583
WITH  PROJECT  (1933) 20,794 - - - - - = 14,815 - - 14,215 35,308
(1994) 02,013 - - - - - - 14;904 - - 14,904 37.917
(2002) 26,010 - - - - - - 15,024 - - 15,024 41,034
SYMBOL "-" MEANS ZERO OR NEGLIGIBLE



_ TABLE 5.2.3 NET PRODUCTION VALUE

ITEM ~ RICE  MAIZE SORGHUM BEANS GOROUND CASS5AVA KENAF. SUGAR COTTON CASTOR  UPLAND  TOTAL
- (PADDY) CONUTS ST gANEC ¢ UBEANS UTOTAL
FARMGATE PRICE (BAHT/TON) '
WITHOUT FROJECT (1983 = 2002) &, 708 = - - Lt el igme L L
WITH  PROJECT (1988 - 2002) 2,719 S~ I - - - 499 - -
CROP PRODUCTION COST (EAHT/RAI)
BASE YEAR (19sE) 700 - ~ - - - - 1,954 - -
WITHOUT FROJECT - (1988) C703 ~ - =~ - - ~ 1,954 - ~
- (1924) 706 - - - - - - 1,954 - -
(2002) 711 - - - - - = 1,954 - -
WITH  PROJECT (1983 704 - - - - - - 1,955 - -
(1994) 719 - - - - - - 1,964 - -
(Z002) - 732 - - - - - - 1.974 - -~
NET FRODUCTION VALLE (1000 BAHT) -
WITHOUT PROJECT (1938) 23,084 - -~ - - g - 2,626 - = 3,426 26,4670
3 (1994) 28,4467 - - - - - - 3.42% - — 2,424 28,08
(2002 245402 - - S - - - 2,626 - - 2,626 30,028
WITH PROJECT (1988) . 23,592 - - - - - - 3,776 - —  2.776 27.368
(1994) 20,222 . - - - - - - 2,508 - - 3,804 30,026
(2002) 20,311 ~ - - - - - Z.545 - - 3,845 34,154
NET VALLE ADDED {1000 BAHT)
1933 543 - - - - - - - 150 - - 150 NG
1994 - 1,740 - - - ~ - - 178 - - 178 1,928
2002 - 3, P09 - - - - - - 219 - - 219 4,128

NOTE @ SYMBOL “~" MEANS ZERC OR NEGLIGIBLE SMALL
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53 VOC SAVINGS

In accordance with tj_]zé:c_;'o'n.(;:épt arid"daté:givexi i'ii'iSé;ctiEOn 340f the Text 'Rebor_t;:ifbcéiéri th_‘e?"":;'-;: S

road link concerned were calculated in the two cases of “‘with and without project®’,

Road length by road class is shown in Table 5.3.1. Data for__:additional VOCs-are show_n.in Table
5.3.2.

VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated
as shown in Table 5.3.3.

TABLE 5.3.1 ROAD LENGTH BY ROAD CLASS

CUNIT 2 KM)

TABLE 5.3.3, VEHICLE OPE

RATING COST SAVING

TOUNIT 1000 BaHT)

LINK izea 1774 - 2002
NO. WITHOUT — WITH  SAVING WITHQUT = WITH . SAVING WITHOUT _ WITH ~ SavInG
1 3055 S.612 2,443 11,421 859 3562 13,239 12502 S,737
T 11,784 7,951 3793 14,741 11,236 5,506 27,249 18,205 9,044
TOTAL 19,800 13,563 6,287 28,163 19,095 9,063 45,433 20,707 14,781
NEITI"E - : S .
(1) WITHOUT : WITHOUT FROJECT CASE . 2) WITH : WITH PRILECT CASE
(3) SAVING : VEHICLE DPERATING CUST SAVING ‘ _
(4) LINK NQ. = 1 - 7 ¢ PROPOSED LINK ©T(S) LINK NQ. = 11 - 17 @ SURROUNDING LINK

WITHOLT PROJECT CASE' WITH
LINK — —— ——— : — FROJECT
LATERITE " CASE
N PAVED  ———— .- EARTH TOTAL
. 00 FAIR PODR
1 - - - 15.5 - 15,5
2 - - - 12.5 - 12.5
TABLE 5.3.2 DATA FOR ADDITIONAL VOC COST
. QUNIT OF LENGTH 3 M)
LINK CURVE GRADE C VILLAGE N2, OF NO. OF NG, OF N2, OF
CASE wm~—— —— —————m. [NTER- TIMBER MARROW
) 100 150 200 250 300 3750 SO0 7SO LS00 1 2 2 4 5 T NO. LENGTH SECTION BRIDGE BRIDEE - CORNER
i WITHOUT 37 =223 132 214 170 124 - 471 412 3100 1200 100 . 200 - 10 =270 & - S 10
WITH 13 PR 247 214 170 1%& - 491 419 2400 1550 - 150 -~ 10 s270 1 - - z
T WITHOUT 239 4% &3 137 - A0S 226 %09 283 1900 200 - - - Z 100 - 2 1 -
WITH 23T 47 83 13 - 408 24 POP 282 1800 200 - - - 2 1100 - - - -
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5.4 ENGINEERING

5.4.1 Soil and Ma'terial-sr -

Existing subgrade soil and material sources in the vicinity of the Study Route investigated by

DOH and their physical characteristics are shown in Figure 5 4.1 and Table 5.4.1, respec-
tively. : :

Rock aggregate sources were assumied as shown below:

Description.

Estim.
No. Source _ : of 'Quangity
- Sample m
' 5/Cs-1 KM, 90+800 Lt 1,500 M.  Lime Stone Plenty
Chum Pae Rung Rueng
Quarry
5/C5-2 ¥M. 105+600 Lt 6,000 M, Lime Stone Plenty
Sila Sri Buri Quarry '
5/GS$-3 KM. 1094300 Lt 6,000 M, Lime Stone Plenty

Sila Esarn Quarry

The borehole location, boring log and summary of boring test results are shown in Figures'
5.4.2 and 5.4.3 and Table 5.4.2, respectively.
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FIGURE 5.4.1 SOIL AND MATERIAL SOURCES
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"TABLE $.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS -

J— : . S - 7 : _ _ ) Comp . .
. De.rsc'ription' “Est, “ARSHTO - " "Sieve Analysis % Passing Plasticity DH~T Stand. Lab_.- CBR Duréblllity
No. Source i . of Quantity Classifi- N : . _ S ' Opt. . CBR: Swall :
| - sample m3 cation  §0.0 25.0 - 19.0 9.5 #4 KlO- #40 #2000 LL  PT 95% gm/cc 95% . Abr. Dur.
‘SUBGRADE - S '
[T TE ' . 37, N-P 10.6 1.750 29.0 -
5/5G-1, = KM..5+D00 Lt 15 M. a-4 100.0 . 99.0  95.2 37.4 | _
P o o .8 40.00 19.17 20.8  1.603 2.5 2,8
5/8G-2.° KM. 104000 Rt:12 M, A-7-6 100.0 98.2 96.4 95.4 94.8 40,00 19.17 20.8 1.003 2. _
. o - . ) . .90 15.72 17.3 1.691 4.8 1.5
5/5G~3, . KM. 16+000 Lt 14 M. A-7-6 100.0 92.0 90.0 37.9
D : ? : .2 92.4 40.60 13.68 21.8 1.599 2.2 2.7
5/5G~4.  KM. 224000 Rt 12 M. a-7-6 100'9. 9774 94“?  2 -
 saND a
'5/S-1.  KM. 104000 Lt 700 M. Pong River Plentiful A-3 100 99 95 6 N.P.
Khon Xaen - Sand - T - '
Yang Talad S S
LAND GRAVEL .
5/LG-1 KM. 294000 Lt, Rt _Land gravel 70,000 A-2-7 - 100 92,3 71.6  55.4 . 41.6 24.9. 14.9 45.7 18.6 - 8.0 2.170 - 5.4
: close to : : ' : < A=2=7 7100 93.6: 71.7  55.8 41.1 24.2 14.3 45.3 17.8 o
Kramuan - Chiang Yuen - :
GRAVELLY LATERITE -
5/6L-1 KM. 424000 Rt 45 M. Gravelly 20,000 100 98.1 81.3 36,7 22,0 12.0 31.3 8.2 6.9 2.007 54.5
Khon Kaen ~ laterite
Chum Phae L
5/GL~2 'iM.Y16+0001I§ flo§e Gravelly 100,000  A<2-4 100 94.4 90.3 72.5 52.9 38.6 20.1 32.1 10.3 8.0 2.101 24.8
o Yang Tala laterite A-2-4 100 98.2 88.2 72.0 49.1 35.7 19.3 31.9 10.9
Kra Nuan . :
LATERITE
5/L-1 Ki. 4834000 Lt close to  laterite 60,0000 ~ A-24 - 100 .98 97 94 57 3] 16 9 311 9.6 5.5 2.145 31.0 52.4  78.6
Khon Kaen - Udon Thani R :
5/L-2 K. 14000 Rt close Laterite — 22,500 ‘A-l-a 100 94 88 60 41 20 12 8 N.P. 5.6 2.184 50.0 59.8 70.0
to Ubon Rat Dam ; T - . -
5/T-3 K. 4504150 Lt 4.5 K. Laterite 100,000 A-2-6 100 9. 91 67 49 34 23 14  32.1 13,6 33.8 75.0
Khon Daen -~ Udon Thani : e ‘
L3:52 = 4:1 by weight Laterite - :
= y weig farerite A-2-4 oo 98: 93 71 59 a8 38 - 13 15.7 6.6 5.6 2.258 S51.0 O0.40
5/1,-4 XM. 468+000 Rt 1.50 KM. Laterite - ‘3’2“060‘" "A~2-'4'= - ) _ _
Khon Kaen - . L Aremd 100 98 - 87 48 25 18 17 12 29.3 8.5 30.0 68.9
Udon Thani
Khon Kaen - Udon Than | UL RETR - 100 (%7155 43 2817 35.1 15.5 26,2 63.9
L2:52 = 4:1 by weight Laterite - ALTudT AR TR, o ' : '
A-2-4 100 -~ 93 77 61 4,7 32 17 26.0 11.0 7.2 2,150. 39.0 0.61

with .gand
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FIGURE 5.4.3 BORING LOG
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54.2 Preliininary Design

5.4.2.1 Design Criteria

" Design Standard
Geometric Design Criteria
Typicat Cross Section
Minimum Height of Embankment in
Flooding Section '
Paver_nént Structure
DBST - .
Crushed Aggregate Base CBR> 80%
Soil Aggregate Subbase  CBR= 25U
- Selected Materials- CBR= 6% -
Pipe Culvert '
Standafdized type

F4 . I S _ © Box .Cléll\’el’t

DOH (Provincial Highway) ' standard size 1.5% 1.5, 2.4%2.4 & 3.0%3.0 m
as shown in Figure 544 o Locétlon : ';as required -
o Bridge' .
. 0.7 m above flood level Reinforced _concr_etg standard_ type Wldth 9.0 m
o Substructure Pile-bent type
2.5 cm _ Lo - : T .
o The existing and designed plan and profile are shown in Drawmgs 5-1/5-4.

15.0 cm o
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 54.4 TYPICAL CROSS SECTION
€
1
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o _ o
sonl '|.5;3..0°fa 1.5~3.0%, . 50/

3 R e, L

I .
EXISTING o .
ROAD BED S 3%,

0.50 MiN, |

~{rmm ¢

11 n
AN G

l O.S0MIN, | ‘

MIN.

MiN. .
DOUBLE BITUMINOUS SURFACE TREATMENT (T:=2.5CM )

POSSIBLE SOURCE FOR SUBGRADE . - = .- Lo "L crusheD sTowg sase ( Tciscu )

SOIL AGBREGATE SUBBASE ( T z I0~45CM }

SUBGRADE

PROVINCIAL. HIGHWAY { CLASS F4 )
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5.4.2,2 Special Conditions in Designing

Minor Modifications in Alignment

The existing road crosses many small irrigation cana_ls_ at right angles. Minor. modifiga'.tions in

alignment were made by removing the bridges crossing canals.

54.23 Pavem_e_mt Design

1) - Cumulative number of ESA in one direction

- BESA conversion factors
Heavy bus
Medium truck
Heavy truck

T 0.50
0.76
:': i.24

- Forecasted ADT by vehicle type

" Year 1988
Trafic/road link 1 2 411 2
Heavy bus 2 - — —15 — —
Medium truck 6 — — —112 — —
Heavy truck 10 — — |1l — —

- Cumulative number of ESA in one direction by road link

Road link
7 years (105)

2) Design CBR values
Road link
Design CBR (%)

1

0.029

3.9

2

0.050

2.2

'

5.4.2.4 DPrainage and Struciures

Surfacing

- Aggregate base

--Sihbbase .-
Road link

3) Required thickness of pavement. ... -

DBST (2.5 cm)
_+17-15.em (CBR not less than 25%)
Minimum requirement 10 cm

4) Overlay reguired in 7 years
DBST resurfacing

-1

25 cm

2 i
40 cm

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

STATION

[T 2 VIS T TN

1%

16
22
23
26
39
39

+

+

+ o+ 4 o+

843
352
870
191
404
120

+907

445
173

059 -

771

653

787

EXISTING STRUCTURES

PROPOSED STRUCTURES

TYPE SIZE TYPE SIZE
RC Bridge 8.0 x 30.0 -~ s
nooow 4.0 x 14.0 RC Bridge 4.5 x 14.0
Box Culvert 1-2.5 x 2.5 x 12.0 Extd. 6.0 m
RC Bridge 4.0 x 8.0 RC Bridge 4.5 % 8.0
" " 4,0 x 8.0 " " x 8.0
b " 4.0 x 7.0 n " 9.0 x 15.0
" " 4.0 x 6.0 " n 9.0 x 15.0
Box Culvert 3-3.0 x 3.0 x 18.5 - -
Tinmber Bridge 4,0 x 15,0 RC Bridge 9.0 x 15.0
" 4.5 x 30.0 " " 9.0 x 30.0
RC Bridge 4.0 x 8.0 " " 4.5 x 8.0
Timber Bridge 4,0 x 15.4 RC Bridge 9.0 x 20.0
2-$1.0 x 13.0 Box Culvert 1-2.4 x 2.4 x 13.0

Pipe Culvert




5.4.3 Quantities and Construction and Road Mainteriance Costs R | '5.4.4 Construction and Disbursement Schedules

The required construction costs were estimated based: on the results of the preliminaiy design as
shown in Table 5.4.2. Financial costs with breakdown into local and foreign currency pomons,
economic costs and residual values were estimated as follows and in 54407

M5 Length =28.0 km

Construction Schedule

IM—5 L=28.0 km | (baht) ._Assumptlon: Completion date - December 31, 1987 |

Financial cost . 61,886,000
Eco-nomlc cost : _51,725,000 vear &.- Log6. L9387
Residual value ;21,531,000 :
Month Dry season Wet Dry seasaon Wet |Dry
The required road maintenance cost savings arc shown in Table 5.4.4. WORK ITEMS ' 12 o4 A el aaiiliaf al 4 4‘1 o 7 8[ 9‘10]_11'].2
. - ' ’ i - | I
 CONTRACT , Y l
PREPARATORY WORKS -

MAJOR WORKS
(PRECEDING) -

PAVEMENT WORKS

MAJOR WORKS
{FOLLOWING)

STRUCTURE. WORKS
MISC. WORKS

CLEARING-UP

PAYMENT IN % : : 30%| g 70%

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 Co57

1986 1987 Total
L/C F/C  Total L/ F/¢ Total L/c F/C  Total
Constructiun Cost 9.3 3.2 1B8.95 21.8 21.4 43.4 34,1 30.8 61.9
Price Continsency 2.0 1.2 3.2 T.2 4.5 1.7 ?.2 5.7 14.9
Total 14,3 i0.4 21.7 2%.0 26.1 55,1 40,3 36.5 76.8
(042)(039)(080)(107)(0??)(204}(1&9)(135)(284)
ﬂﬂBB=_=H=B-H=E====$=H.":3:3:=:l.‘======-_BI:QSEH===—:zﬁE'-S"#====!:x:..s=========:=========ﬁ==:32!2::==:$=

Remarks ¢ L/C f -Local Currency Partion
F/C ? Fereisn Currency Portioen
¢ ) t U5% Equivalent ( USs 1 = 27 Baht}
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TABLE-5.4.3 " CONSTRUCTION QUANT[TIES AND COSTS
(ROUTE IM—35 Lengih =28.0 km)

DBST
o . Financial . Financial Cost 1000 B Economic Cost Residual Value
Iten Unit Unit Rate @Quantity ----- i ey e e e e e bl i e
- : ' B Tatal Leocal Foreisn % 1000 B %4 1006 B
EARTHWORK * - . , | 83 90
Clearins & Grubbine - . ha 10,000 . &5 © . &B0
Roadway Excavation: Unclassified m3 19 . 41500 124
Embankment: Common Seoil n3 38  203.2D00 - 7i722
Embankments Selected Material inJ3 70 _ 0 o
Replacement of Soft Seot n3 88 . 2+800 - 246 : .
_Sub Total _ 8§:742 45458 44283 7255 - 64530
SURBASE & PASE COURSES _ - 63 50
Subbacey Soil Agsregate n3 142 83:400 91341
Assresate Basex S m3 -372 27,300 101154
Cement Stabilized Base m3 370 . 0 o 0
Shoulders Soil! Azsregata n3 120 10500 1:260 ) . :
Sub Total 201754 11208 F1348 17228 85614
SURFACE COURSES . 85 50%%
Asphaltic Prime/Tack Coat m2 1z 182100 25185
Double Bituminous Surface Treatments m2 39 154,100 - 631010
Asphaltic Concrete Surfacina*x® t 750 a o
Sub Total B84+195 31604 43589 65764 o0
STRUCTURES : 83 50
RC Pipe Culvert (D 1.0m Eguivalent). m 2000 21452 43704
RC Box Culvert (2.4mx2.4m Eauivalent) m 185800 3 150
RC Bridoe (W=9.0m L=10m Esuivalent} ™ 4465500 102 As 743 _
Sub Total 91797 4,899 443899 8,132 450648
Tetal €a) 471490 244171 231319 39,581 19,210
INCIDENTALS 83 0
Miccellaneous Work ((a)x74) lg 31324 1:6462 1:4662 217359 g
CONTRACT AMOUNT (b 50:815 - 254833 24:98i 42y 340 19210
PHYSICAL CONTINGENCIES {((b)x10%) (c) 1s 5:s081 21583 2:498 414234 1:921
ENGINEERING AND SUPERVIGBION 85 o
{(((L)+(c)In10%y» (d) is 5:590 25236 3:354 41751 ]
LAND ACQUISITION 100 100
Highly Develored Land ha 50:000 8 400
Leses Developed Land ha 15,000 ] 0 :
Sub Total (e) ls 400 00 A} 4030 400
PROJECT COST ((b)+{ci+(d)+{el) 61:8864 314053 30+833 51725 211531
2:210

AVERAGE COST PER KM

T e S S T T SNSRI N R ST RS EEEs =SS

_-.._.-.__.___-.,-....-..._.._..__._.__..-.______-__......-—____._......__.—___—.....__.___.....,«_u—___-.._.-.—o_-.-.‘...__._...._,_._.-.......-.._._

% The unit prices are modifiad by agsresate haulase distance

*% Rate is applied only for Asrhaltic Concrete Surfacinsg
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"TABLE 5.4.4- ROAD MAINTENANCE COST SAVING -~

e - - . - e ——— hone e e i et
WITHOUT FROJECT CASE . o . MITH FROJECT CASE
s - v o mesimrars o o s ROAD
LINK ~ AVERAGE LENCTH FACTOR ROAD  UNIT . TOTAL © AVERAGE LEMGTH FACTOR  ROAD CUNIT yoTAaL | MAINTE.
©VEAR  paILY | 0F 0 FOR CCHARA. MAINTE:  MAINTE.  DAILY - OF . FOR  CHARA., - MAINTE. = MAINTE. CRET
N TRAFFIGC LINK ~ ADT FACTOR = COST S COST ¢ TRAFFIC S LINK - - ADT  FACTOR CosT COST SAVING
- CADT> UKL U <ALE KA LU CETh <ADT» 4L <Xxa» KB U o TR , _ _
{VEHICLEY “(EM) C T (BAHT/ZEM) (1000 BAHT) (VEHICLE) (KM) 7 . (RAHT/KM) (1000 BAHT) (1000 BAHT)
{onE 142.4 15.5 JER O 1.46 15,399 00 23 181.2 155 0.00 1.2% 13,690 CeiE E6
1 19%4  252.2 155 0,42 1.461 16,917 262 U261.3 0 15.% 0 0.00 22 1o,57n“'~ SRz S0
2007 457.7 1S5 0.70  1.94 20,435 . x17 . 437.2° 15.5 0.00 1,22 13690 212 10s
19es s01,7  12.5 0.95  1.98 20,811 Copan . Sat.m o 1z.S L 0.00 1.3 13,¢ﬁ0', 17l a0
= 1994 7733 12.5 0,95 1.98 ° 20,811 e  B22.4 125 £.0D  1.22 13,490 171 _ g
o0z 1E95.7  12.5 Q.95 1.98  RORE11 . 260 13920 . 12,5 0.08  1.Z2 13,734 172 BE
1985 318.5  28.0 17,815 499 . 351.1 28.0 | 132 490 =3 1S
TOTAL 1994  434.8 25,0 18,656 §22 0 S11.8 28,0 v 13,690 . g3 137
2002 876.5 28,0 RO.6DI | 577 S62.5  25.0 : : 13,711 CEE4 o 19%
NOTE (1) TOTAL MAINTENANCE COST. T =L
(2) UNIT MAINTENANCE COST U =M % (KA or KB) * FA = (1 + FR) ¥ FE
M 3 SPECIFIED MAINTENANCE COST } -
WITHOUT PROVJECT CASE M = 7,700 BAHT/EM
WITH  FROJECT CASE M = %, 200 BAHT/KM
FA = 1.40 ADMINISTRATION FACTOR FOR DIRECT LABOUR OPERATION BY DOH
FR = 0,15 EMERGENCY REMABRILITATION COST FACTOR - '
FE = 0.35 . ECONOMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANCE COST
(2) ROAD CHARACTERISTIC FACTOR ,
WITHOUT FROJECT CASE KA = 1.31 + 0.70 # Al
WITH FROJEDT CASE KR = 1.22 + 0,05 % XZ
(4) FACTOR FOR ADT T
' WITHOUT FROJECT CASE C Al = ~0.1630 + 0.002320 #  ADT
WITH  FROJECT CASE % = ~0,2034 % 0.00040% # (ADT / LANE) 3 LANE = 2
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5.5 EVALUATION

5.5.1 Econbmié' Evaluation

The yearly distribution of the economic costs and benéfits and the calculated econorﬁ_ic indicators

for evaluation are given in the table below.

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

COST AMD BENEFIT STATEMENT OF ROUTE  IM -~ 5

(1000 BOHT)

cosT RENEFITS DISCOUNTED(12%)
YEAR e —mmm : : -
- CONST.  AGRI. VIIC RMC TOTAL  TOTAL
COST EBENEFIT SAVING SAVING  TOTAL  COST BENEFIT
1 Db 15,518 0 0 0 0 19,466 o
1927 2oy 207 0 0 0 0 40,552 0
1o 0 678 &, 237 115 7,050 O 6,295
1989 0 205 &, 708 119 7,733 O 6,164
1990 0 1.111 7,180 1232 2,415 0 S.970
1991 0 1,318 7,652 127 9,097 o 5,782
1997 0 1,525  &,124 131 9,720 O 5,549
1993 0 1,731 - 2,5%6 125 10,442 0 5,301
1994 0 1,938 9,063 129 11,145 O 5,041
1595 10,079 2,212 9,732 146 12,139 4,559 4,703
1996 0 2,484 10,496 153 13,134 0 B,73L
1997 0 2,757 11,210 159 - 14,127 0 4,549
1992 0 3,033 11,924 166 15,123 O 4,348
15959 O 3,307 12,433 173 16,118 0 4,137
2000 0 3,581 13,352 179 17,112 0 3.927
2001 G Z.254 14,047 186 13,107 0 3,705
Q0% 21,521 4,128 - 14,731 19% 19,102 ~2,934 5,490
TOTAL 40,273 34,535 151,815 2,246 192,646 60,643 73.911
DISCOUNTED 60,6843 12,354 A0,61% o944 73,911
NET PRESENT VALLE : 12, 268
BENEF IT~CAST RATIA : 1.22
INTERNAL RATE OF RETURN : 14.46 %
FIRST YEAR RATE OF RETURN 3 10.5 %
OETIMUM OPENING YEAR : 1958
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TSENSITIVITY TESTS

R et

NET PRESENT VALLE
BENEF 1 T/COST RATIO
INTERNAL RATE OF RETURN

COSTS
BENEFITS

13,268
1.22
4.6 %A
10.3 4

5.5.2 "Secial Impact

CASE
o . 2
4,171 Z2.181
1.06 1.04
12.7 % i2.4 %
.1 % 2.9 %
+15% BASE
BAZ -15%

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

social benefit indicators:
Construction Cost (million baht)

'I) General Accessibility Benefit {miilion baht)

'2) Education Benefit (million baht)

3} Medical Care Benefit (nillion baht)

4) Total Social Benefits (million baht) (1 +2+3)
5) Social Benefit/Cost Ratio {x10-2)

6) Ranking by Social Benefit

7) Weighted Production Value Gain/Cost (x 10-?)
8) Ranking by 7

9} Combined Ratio (x 10-2)

Overgll Ranking.

517

3.60
4.29
0.079
7.97
15.42

10.92

26.34



5.5.3 Overall Evaluation

It is concluded and recommended that, considering the overall ran_'l_ci_r_}g and poss_,ibleféchedu!g of
the improvement and/or new construction of the study routes, this study route should be con-
structed with the opening year 1988.
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