STUDY ROUTE NO. IM-7

Changwat : Udon Thani
8. Lac (J.R. 210) ~ B. Tha Yom (J.R. 23i6)

Length : 40.7 KM,



- 7.1.1 Method Employedﬁin Traffic Forecasting
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SUMMARY _ STUDY ROUTE IM-7
LOCATION OF STUDY ROUTE

Gengeral - : . .
Changwat - . ot ,Udon Thani. . . o S — ;Luzz-"MP”UE PHER
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Amphoe on Route .+ %y Ka Nong Saeng _
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- Cultivated Arca Ratio to : SRR o . - CHANGWAT
Total Land Areain %o : : 74 - ANGWA _ AMPHOE
_ * o UDON THANI NONG HAN
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Main Crops : Paddy & Sugafc_a_r;e_
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i i ' - UA
Public Health Service Centers : - _ NONG W SB“

1
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Secondary o :1_ R \ BAN THAYOMO iy 2077 AMPHOE KUMPHAWAI
Traffic (ADT) o : 1984 55 T 1988—126 - AW ¥ BAN UPMUNG N
S ' ' C O 1994—173 2002—264 : \%
Nemenclature of Study Route FITIT.
Total Length : < 40.7km
Improvement Section : 40.7 km
DOH Road _ T - 17.7km AMPHDE
ARD Road o 23,0 km ' o “9" SANG 1905,
Other Road : - - 2 ™)
New Construction Section : - - II
Design Standard Employed F4 _ N UBONAAT DAM
Construction Cost in Baht i ' : . ‘J’a,, .
Financial _ . 65,041,000 ' : : - 2039
Economic : 54,647,000 L Y ke
Economic Indicators : _ : : ' o LEGEND
IRR : 11.1% Ranking: 13 ' MMM STUDY ROUTE S 4 & e Egamﬁélﬁ MIGHWaYS (10 e PAVED,
. ' _ ' macmceen  NATIONAL HIGHWAYS ( PAVED ) e m . PAVED )
Social Impact : PROVINCIAL HIGHWAYS ( PAVED ) . g:zz::c;zl;: IGHWAYS [ UNPAYED
Social B/C Ratio : 0.321 Ranking: 3 '
Recommendations '

Qpening Year ' . 1990 Overall Ranking: 13

72



7.1 TRAFFIG:

7.1.1 Method FEmployed in Traffic Forecasting

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

provement is expected on this study route.

7.1.2  Assumed Road Link

STy,

rnhy,

LEGEND

@ . Traffic Zone

@ ~ Dummy Node

[ie} Road Link Code:
BEENNRE Proposed Roed Link

mwmmemns  (ther Road

7.1.3 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 movernent
- Rate of induced and developed movements

- Traffic composition

TRAFFIG VOLUME IN BASE YEAR:

 TYFE OF. VEMICLE S
R — S——— e ADT M/C TOTAL
P/C L/B . M/B - H/B  F/PYT  A/T &/T  10/T
1 0 7 14 o 21 & z &85 48 119

—— —] S mmmEmmrnes

FASSENGER

FROFOSED
ROAD MOVEMENT e e et e it
LINE  (TRIFE FER DAY)  NON-AGRI. AGRI. TOTAL
1 447 7.9 a4.5 52,4
GRONTH RATE OF PASSENGER MOVEMENT
| CUNIT 2 % PLAL)
YEAR PER CAPITA FOPLLATION  PAZSENGER
- INCOME o MOVEMENT
1784 - 1928 2.1 1.2 5.t
1338 - 1994 2.1 1.0 5.5
1994 ~ 2002 3.1 0.7 5.3

YEAR NION-AGRT . AGRI. FREIGHT
FREIGHT FREIGHT MOVEMENT
1924 — 1988 6.9 1.0 1.%
1933 - 1994 6o 1.0 2.1
bl 1.0 2,5

1994 ~ 2002

7-3



RATE DF’ INDUCED -AND'?’DEUELGFED "_HCIVVEHENT

CURUNIT Emy

St i et s

INDUCEL: DEVELOFED ~~~
YEAR  LINK  FASSENGER - NON-AGRIT AGRI.
S ST FREIGHT FREIGHT
1 - “MOVEMENT ~ * MOVEMENT  MOVEMENT
1988 HE.O 0.0 0.0 Q.8
1994 44,0 0.0 0.0 6.0,
2002 6470 . E0,0 00" D
TRAFFIC COMPOSITION _
' CONIT W
LINK PASSENGER | FREIGHT
YEAR  ———m e e - :
N, F/z  F/P /B W/B  H/B F/T /T  &/T 10O/T
1934 0.0 52.2 13.% 27.% 0.0 18,8 31.3 12,5 7.5
1 1988 8.7 557 0 11.5 Z4.6 1.4 17.5 6.8 20.5 24,9
1994 21.7 47.0 7.9 19046 Y 1S6 20000 333 3.1
2002 9.0 R0 02000 13,07 7.0 0 1.0 100 50,00 24,0
2) The following were output:
- Forecasted ADT
- Traffic volumes
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE
CTYFE OF VEHICLE f |
YEAR —— e —— — -~ ADT M/ - TOTAL
P/C L/B M/B H/B R/PRT A/T &/T 10/T :
197 & 11 24 2 57 z & 10 126 201 326
1994 30 11 e s 70 7 = t1. 173 247 420
2002 26 7 9 15 &y 5 2z 11 264 208 572

7-4

TRAFFIC VOLUME ON ROUTE
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DIVERTED TRAFFIC

e e SORES—
YEAR 1 19724
L INK 1 AVR, 1 AVR.
EEREE NI = X 18 19
/o I = 32 12 .12
ov O O 0 0
TOTAL 2 E] =0 =0
N+12 7. 7 7 7
L/H I 4 4 4 4
oy .. O O 0
TOTAL 11 1t 11 11
| N+ 14 14 . 17 17
M/B 1 @ @ 11 11
o 0 0 L0 O
TOTAL z4 24 7 27
N+Di ! 1 x03
H/R I 1 1 2 2
WAV 0 O O 0
TOTAL 2z 5 5
N+TI a5 a5 43 4%
F/FRT I zz 22 27. 27
- Y Y Q 0 0
TOTAL 57 57 70 70
N+ 55 4 4
47T I 2 3 < <
v 0 0 0 0
TOTAL & & 7 7
N+ - S 7
LT I o Z 4
Y .0 0 1
TOTAL - - izt
N+D. & L &
1to/T I 4 4 5 4
: ALY o 0 LY 0
TOTAL 10 10 11 11
N+ 76 76 . 104 - 104
ALT I 4% 4% t7 2
oV o o oz 0z
TRTAL 124 1260 173 173
_ N+D 179 12% 174 174
M/C I 7z 7z 772
ov 0 0 1 1
TOTAL 201 201 247 247
: N+ 205 Zom 0 278 273
TOTAL 1 121 121 1?7 12w
AV 0 ] = e}
TOTAL. . 3F26 326 420 420
NOTE :
‘N @ NORMAL TRAFFIC o
oV s I

DEVELGFED TRAFFIC

INDUCED TRAFFIC



1.2 ﬂGRIﬂUI.TURAL DEVELOPMENT

7.2.1 Present Condition

Paddy and upIa'nd' fields make up 46% in the influence area respectively. Many old paddy fields
are affected by salinity and the average yield of rice is comparatively low. Among the major crops
planted in the upland field in 1983 crop year, sugarcane ranks first followed by cassava and kenaf,
There is a Jarge sugar factory in Amphoe Muang Kumphawapi. Sugarcane is transported to the
plant via Routes 2316 and 2023.

Land use and capability conditions in the area arc shown in Table 7.2.1 and Figure 7.2.1. A
typical cropping calendar in the area is shown in Figure 7.2.2.

7.2.2 De.velop'ment 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 7.2.2. '

Based on the above projected production amount, farmgate prices and production costs estimated
separately, net production value (NPV) was obtained as shown in Table 7.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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LAND USE AND CAPABILITY OF INFLUENGE AREA
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FIGURE 7.2.2 CROPPING CALENDAR

- ROUTE  IM-7 S Related Amphoes: 0201 M. Udom Thani
' 0221 K. MNong Saeng

{_
MONTH b 1o '
JAN | FEB| MAR | APR | MAY | JUN | JUL | BUG| SEP | OCT | NOV | DEC
CRBP
RICE lst CROP O P
_..2nd CROP : Cr 4
' very little
MAIZE . . O ¥ O Y
| SOYBEANS . - O =
MUNGBEANS o OO X
GROUNDNUTS : D= 3%
KENAF OO ¥ X
CASSAVA . (O E— )} () . g
SUGARCANE 1o
_G A
Note:
FIRST CROP : SECOND CROP
sowing growihg' ‘harvesting

season season . - Season
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TABLE 7.2.1 CULTIVATED LAND

| £ UNIT : 1000 RAI (KM2) 1
P T - - B B o i e cTTTT T T e T e T e
CHANGWAT AMPHIE N . CULTIVATED LAND
NAME NAME, - .PADDY FIELD LPLAND FIELD TOTAL |

UDON THANI

M. UDDN THANT
NONG SAENG

23 ( 51.51)
( 42.70)

20,25 ( 92.4Q)
29.81 ( 47.7Q)

e e e Aty e e o 2

52,63 ( 84.21)
S6.50 ( 90,40)

TaTAL L S0.06 { 20.10) 59,07 ( 94.51) 109.1% (174.61)
TABLE 7.2.2' CROP PRODUCTION
ITEM - RICE - MAIZE . SORGHUM BEANS  GROUND CASSAVA  KENAF  SUSAR  COTTON CASTOR  UFLAND  TOTAL
= C(PADRY) o NUTs CANE BEANZ  TOTAL
FLANTED AREA (1000 RAL) |
BASE YEAR (1933) 39.90  0.01 - 0,05 0.1& 11.34  2.91 0 1565 - - zo.1z 70.02
WITHOUT PROJECT (1983). 46,05f 0.01 I 0.17 11.74 .05 14,44 - - 21,47 71.52
o (1924) 30,25 0.01 - 0Jo6 0.1 12.27  3.23 17.44 - - 32.18  73.43
(2002) 40,50 0.01 - 0.06 . 0.19 13,00  2.48  18.97 - - 3.1 Ta.11
WITH  PROJECT (1933) 40,15 0.01 =T 0.0S 0017 11,83 307 16.57 - - B3.70  71.86
(1994) 40.94°  0.01 - 0.06  0.1%  12.81 .81 1€.45 ~ - 24,92 75.895
(2002) 42,00  ©.01 - 0,06  0.20  13.57  F.4&7 19,97 - -~ 37.43  72.43
CROP YIELD (KG/RAT)Y .
BASE YEAR . (1983) 251.5  247.0 - 166,0. Z10.9 28085.0 225.3 7129.0 - -
WITHOUT FROJECT (1928) 52,3 248.2 - 167.7 210.9 2805.0  225.3 71464.7 - -
' (1594) 254.3  249.7 - 167.7  210.% 28905.0 2235.3 7207.8 ~ -
(zonz) C257.00  2S1.7 - 172.4  210.9 2805.0 235.3 7265.7 - ~
WITH  PROJECT (19E3) 54,1 248.7 - 168.2  210.9 2805.0 225.3 7171.7 - ~
(1994) - 261.6  25%.% - 172,32 210.9 2805.0  229.3 725%.4 - -
(2002) 272.0 259.4 - 180.3  210.9 2805.0 225.3 7375.3 ~ -
CROF PRODUCTION AMOLINT (TCNY
BAZE YEAR (1983) 10,047 1 - 2 34 31,809 656 111,567 - ~ 144,076 154,123
WITHOUT FROJECT (1988) . 10,141 - 1 - 9. a5 32,974 LET 117,794 - - 151,501 161,442
(1994) 10, 255 1 - 2 37 34,430 727 125,725 - - 160,930 171,154
(2002) 10, 407 2 - 10 40 . Tk, 471 784 137,136 - - 174,443 134,851
WITH  PROJECT (1933 10, 204 1 - 9 36 33,179 692 118,265 ~ — 152,778 142,932
(1994) 10,710 1 - 10 29 35,923 767 133,947 - - 170,633 181,393
(2002) 11,424 2 - 12 43 38,055 827 147,287 - - 186,225 197,447
'SYMBOL. “-" MEANS ZERD OR NEGLIGIBLE

NOTE =
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TABLE 7.2.3 NET PRODUCTION VALUFE,

ITEM . RICE MAIZE SORZHUM BEANS GOROUND CASSAVA KENAF - SUGAR  COTTON CASTOR  LUPLAND  TOTAL
R (FADDY) | NUTS SERRE "~ DANE - BEANS  TOTAL
FARMGATE FRICE (BAHT/TON) ‘ | |
MITHOUT PROJECT (1983 - 2002) 4,069 2,235 - S.150 7,183 @76 45120 ae7 - - -
WITH PROJECT (1928 — Z002). 4,090 2,236 ~= 5,171 7,149 290 . 4,162 431 - -
CROF PRODUCTION COST (RAHT/RAL)
BASE YEAR - (1723) - 704 477 - 433 251 774 203 1,759 - -
WITHOUT PROJECT  (193%) 707 430 - 435 ¥51 774 503 1,962 - -
- o (1994) 710 7 . 422 - 433 751 776 802 1,973 ~ -
(2002) 715 434 - 433 951 776 803 1,982 - -
WITH  PROJECT  (192%) 708 431 - azs 751 776 203 - 1,962 - -
(1994) 73 425 - 443 951 7746 803 1,977 - -
(2002) 742 490 - 443 251 776 - 202 1,996 - -
NET PRODLUCTION VALLE (1000 BAHT)
WITHOUT PROJECT  (1988) 12,943 o - zz 94 19,747 382 22,701 - ~ 42,944 55,557
(1994) 13, 151 ) - 25 95 20,418 404 24,245 - - a5.z88 58,539
(2002) 12,294 0 - 27 106 21,240 36 26,573 0 - - Am, 932 62,374
WITH  PROJECT  (1988) 13,208 0 - 232 95 20,343 414 24,656 - - 45,524 53,541
. (1994) 14, 202 0 - z 105 22,032 459 27,907 - ~ 50,531 64,739
(2002) 15,540 1 - = 113 23,341 394 30,954 ~ - S4,963 70,523
NET VALUE ADDEL (1000 BAHT)
1933 262 o . - 1 1 601 22 1,955 - - 2,890 2,952
1994 1,057 0 - 2 7 1,415 S5 3,664 - - 5,143 4,200
2002 , 2, 166 1 - 3 7 1,501 S8 4,411 - - 5.3 2,147

NOTE = SYMBOL “-" MEANS ZERO OR NEGLIGIBLE

7-1



7.3 VOC SAVINGS

In accordance with the concept and data given in Section 340f the Text Report, VOCson the .

road link concerned were calculated in-the two cases of **with and without project’. -

Road length by road class is shown in Table 7.3.1. Data for additional VOCs are shown in Table-

7.3.2.

VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated as

shown in Table 7.3.3.

TABLE 7.3.1 ROAD LENGTH BY RCAD CLASS

CUNIT £ KM

“VEHICLE OPERATING COST SAVING

TABLE 7.3.3

o CUNIT ¢ 1000 BAHT)
————— o e P P B T ——'——-"%*‘“”'"'—"—""“————————-—==—————‘__ mtme= sk ===

LINK pREs ’ 200
NO.  WITHOUT . WITH SAVING. WITHOUT.  WITH SQvINQ,VHJTHDUT, WITH SAVING
1 11,050 7,952 3,098 14,526 10,414 3,212 2.007 15,659 5,347
TOTAL 11,050 7,952 2,009 14,526 - 10,414 3,712 21,007 15,458 5,349

N T E K _ B o
WITHOUT PROJECT CASE (23 WITH : WITH FROJECT CASE

(1) WITHOUT ¢
(3) SAVING :
(4) LINK NO. = { = 9 : PROPOSED LINK

_ WITHOUT PROJECT CASE WITH
LINK - ———— — : ~  PROJECT
I LATERITE o SAZE
NOL FAVED —— ———— ; "EARTH S TATAL e e
S GoOn FAIR FOGR - . S © FAVEDRD
1 - 5.2 20,6 15.0 - 40,3 40,3
TABLE 7.3.2 DATA FOR ADDITIONAL YOC COST
(UNIT OF LENGTH : M)
e e e = e e e e e ==m=amem — "—'—? _— = EENTTOERREE _—= ===== =E===
LINK - CURVE ARADE VILLAGE NO. OF NO, OF  NO. OF NO. OF
CASE : G e ——ene  INTEK- . TIMBER NARROW
NI 100 150 200 250 0 2300 375 SO0 750 100 1 2 3 4 S . .NO. LENGTH SECTION EBRIDGE - BRIDGE  CORNER
I WITHOUT 1252 303 &i7 292 716 593 1205 =22 3700 2700 7SO0, 7 4313 . 4 . z 2 1
WITH 1352 303 AlY 292 714 593 1205 22 ‘IO 700 7Se 7 4%1E - - - t

7-12
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7.4 ENGINEERING

7.4.1 'Sail and Materlals

Existing subgrade soil and materlal sources in the vnc;mty of the Study Route mvesngated by .
DOH, and their physical characteristics are shown in Figure 7.4.1 and Table 7.4.1, respec-

tively.

Rock aggregate sources were assumed as shown below:

Description Est.
No. : ... Source - of - Quantity
_ Sample _ o
7/CS5-1 KM. 404800 Rt close to Wang Saphung-Udon Thani  Limestone Plentiful
7/C8-2 KM. 48+ 900 Rt Wang Saphung-Udon Thani Limestone Plentiful

{Scale Pattana Quarry)

~7-13

FiGJUﬁE 7.4.1 SOIL AND .MATERlAL SOURCES

. i‘ﬂ? AMPHOE PHEN
" AMPHOE BAN PHU '

201

£+)
BAN KHAO SAN UBAN SUM SAD

I

":._.o

o 20
| BAN DONG RAL

2 _
R _ AMPHOE
KING AMPHOE KUT CHAP NONG HAN

-

\ BAN NA KHAM HAl
O

BAN
NONG WUA SO
S

‘:S? 4 1
AMPHUE NONG A g ! / _
BUA LAM PHU/ | AMPHOE NONG WUA SO ‘
ll BAN THAYOM© {2027 AMPHOE KUMPHAWAP
© BAN UPMUNG ' 2l
< _ ’, _ %?/1:3
\ I’ Y27
%
15 @0
7/L-2
AMPHOE NON SA-AT &
By
~
AMPHOE - - f
NON SANG /7 o
2 RN
2, =) o
l’ _ )
UBONRAT pam { -
2,  J— FH
& y . AMPHOE NAM PHONG &%mﬁu
2438 )
SCALE
P——y’ ™

LOCATION OF SUBGRADE SAMPLING
SOURCE OF CRUSHED STONE
SOURCE OF SAND

SOURCE OF LATERITE

SOURCE .OF GRAVELLY LATERITE
SOURCE OF LAND GRAVEL

LEGEND =

MEEEEE STUDY ROUTE
wmssmms - NATIONAL HIGHWAYS { PAVED ) A
mumemesms  PROVINCIAL HIGHWAYS ( PAVED ) @

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

i ot PR_OVINCIAL HIGHWAYS ( UNPAVED )
— == QTHER ROAD




" " TABLE 7.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS

: o : : _ ) B Comp. ) _ o _
, : Description Est. BASHTO ‘Sieve Bnalysis % Passing Plasticity DH-T Stand, Lab, C.B.R. “Durability
No. Source 7 of Quantity Classifi-: - .° ‘.o ' _ opt. CBR Swell
: . sample m3 S cation 50.0° ©25.0° 19.0 9.5 -#4- . #10  $40 . $200. .LL. . PT . 95% .gm/cc .95%. - % Rz Dur. .
" SUBGRADE -
“7/SC-1.  KM. 34500 Lt 125m;*:"~; A-d 100 99.5 49.4 N-P 11.5 1.834 12.3 -
7/86-2. K. 13+000 Lt 12 M. A-2-4 100 99.9 95.0 ' 34.5 NP 10,9 " 1.914 2.5 -
7/5G-3. - KM. 224000 Rt 14 M. e 100  97.8 71.9 N-P 13.6 1.806 10.6 -
LATERITE
7/1-1 KM. 5444000 Lt 200 M. _ Laterite 16,000 .° A-~l-a 100 93 90 59 34 22 17 11 24.2 4.3 8.0 2.360 53.5 0.20 37.5 $£5.5
Khon Kaen - Udoen Thani
7/1-2 (4. 5174200 Tt 350 M. faterite 20,000 A-2-4 100 T9s . 84 48 26 20 15 13 23.3 9.9. 5.4-2.319 26.0 40.8 70.0
Khon Kaen -~ Udon Thani ’ '
7/L-3 K@i, 134950 Lt 300 M. Latexite 84,000  RA~2-4 100 90 8L 46 28 23 22 12 24.0 9.1 7.4 2.233 39.5 0.24 46.6 67.6
Kumphawapi — fon e ’
Sri Tart
7/1-4 1. 9+700 Rt 300 M. Laterite 57,000 A—~2-4 100 . 98 76 44 37 31 w 25.1 9,1 8.0 2,270 39,4 0.4 39.4 66.7

Udon Thani
Skon wa Korm

1L7-14



7.4.2 Preliminary Design

7.4.2.1 Design Criteria

Design Standard

Geometric Design Criteria

Typical Cross Section

Minimum Heighf of Embanknient in
Flooding Section

Pavement Structure
DBST
Crushed Aggregate Base CBR = 80%

F4

Box Culvert

DOH (P.rd_vinc_ia.l I—_Ii_gh_v_s.'ay)

as shown in Figure 7.4.2. -

0.7 m above fload level

2.5 ¢in
15.0 cm

Standard size
Location

_Bridge

‘Reinforced concrete standard type
Substructure

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

Width 9.0 m
Pile-bent type

" The existing and designed plan and profile are shown in Drawings 7-1/7-5.

Soil Aggregate Subbase CBRz= 25% 10.0 ¢cm (minimum requirement)
Selected Materials CBR= 6% as required '
Pipe Culvert
Standardized type 80, 100, 120 & 150 ¢m in diameter
Location as required
Standard intervals L
Paddy area 200 m
Others . 500 m
FIGURE 7.4.4 TYPICAL CROSS SECYION
€
|
40.00
"RIGHT OF WAY
9:00. N
: 7" HOAR BED : .
200 VARIABLE 2.00 LTS - 8/50 . LT3 —p. 200 - VARIABLE T 2.00
BHOULDER GARRIAGE WAY LLDER
. Lr . 6i50 Fﬁw .
PRIM¥ COAT
r.
15:30% | 16-30% | 4
- 2y :
. . I's =
Sy, g
EKIS!'i‘HC N | E—
Bt e OOy {

POSSIBLE SQURCE FOR SUBGRADE

T

POSSIBLE SOURCE FOR SUBGRADE

S0il, AGGREGATE SHOULDER
. ' - L
OOUBLE BITUMINOUS SURFACE TREATMENT {T:2.5CM)

CRUSHED STONE BASE [ T :I5¢M )

SOIL AGGREQATE SUBBASE [ Tz 0—-45 CM )

SUBSRADE

PROVINCIAL HIGHWAY ( CLASS F4)
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7.4.2:2 Special Conditions in Designing - .3) Required thickness of pavement’

_ _ : Surfacing : DBST (2.5 cm)
Employment of Higher Road Standards - : o ' - Aggregate base - 15 cm (CBR not less than 25%}
_ L ' : "~ Subbase ;" Minimum requirement 10 cm
About half the route bad been improved according to F6 standards by DOH (RT 2313 L=17.8 : _ Road link ' 1 2 3 4

km). In this design, widening and paving with DBST sul‘facing-were included. 10 c.m - - -

1) OVéfié{y fequired in 7 years
DBST resurfacing

7.4.2,3 Pavement Design
1} Cumulative number qf ESA in one direction

- ESA conversion factors

Heavy bus : 0.50
Medium truck : 0,76

Heavy truck : 1.24
' 5.4.2.4 Drainage and Siructures

- Forecasted ADT by vehicle type _
The locations of existing and desighed RC box culveris and RC bridges and their dimensions are

shown below:

: EXISTING STRUCTURES PROPOSED STRUCTURES
STATION TYDE SIZE . TYPE SIZE
- Cumulative number of ESA in one direction by road link . )
Road link 1 5 3 4 9 + 219  Box Culvert 3-2,1 x 1.8 x 11.0 Extd. 6.0 m
7 years (106) 0.028 i ) S .10 .4 640 " 3-2.4 x 2.1 x 10.5 Extd. 5.0 m
o R . - S '14.+ 038 - RC Bridge 8.0 x 23,0 - -
2) Design CBR values : '14:+ 347 - Box Culvert 2-2.4 x 2.1 x 11.5 Extd, 6.0 m
Road link i 2 3 4 154+ 790w ow 2-3.0 x 2.7 x 15.0 Extd. 3.0 m
Design CBR (o) 10.2 o - T /174 752 RC Bridge 3.5 x 24.0 RC Bridge 4.5 x 24.0
: S DL __ 28 ¢ 450 . v o 3.5'x 21,0 " " 4.5 x 21.0
.35+ 016  Timber Bridge = 5.0 x 15.0 T 9.0 x 15.0

\
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- 71.4,3 Quantities and Construction and Road Maintenance Costs

The requlred constructlon costs were estamated pased on the results of the preliminary design as
shown in Table 7.4.2. Financial costs with breakdown into local and forelgn currency pOI‘thl’lS,
economic. costs and residual values were estimated as follows and in 7.4.4:

M—7 L=d07km . (bahy)
Financial cost ~  : 65,041,000
Econoinic cost : 54,647,000
Residual value : 22,223,000

The required road maintenance cost Vsavings are shown in Table 7.4.3.

-7-17
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. Construction Schedule

L1440 Construction and Disbursement Schedules

Length = 40,7 km

Assumptlon Completlon date December 31, 1987

'PREPARATORY WORKS

MAJOR WORKS
{PRECEDING)

PAVEMENT WORKS

MAJOR WORKS
(FOLLOWING)

STRUCTURE. WORKS
MISC: WORKS

CLEARING-UP

Year & 1986 198 7
_ Month i Dxy season | Wet | '_Di?y se'aso_ﬁ Wet |Dry
: T e : T T
WORK ITEMS 203 45§ 7 8 9orla u A3 4y 4 LOL112
- CONTRACT v -

"PAYMENT IN % 402 603
Yearly Disbursement Schedule
Assumption: Annual rise’ in prices
 Year Base year {1985) 1986 11987
Currency 1984 :
Local 100 110.0 121.0 133.1
Forelgn 100 106.5 113.4 120.8
" LOCAL AND FOREIGN COMPONENTS OF consmucnou cosT
{ Route IH - ) e -
. i {(Unit ¢ Million Baht)
=======s==============ﬂ==a========:ﬂ¢=u============z====a=============an====================
1986 ) 1787 Jotal
_ F/C  Total  LrcC F/C Total L/e Fr¢  Total
Construction Cost 12.8 26.0 19.8 19.2 39.0  33.0 32.0 65.0
Price Continsencv 1.7 4.5 &.b 4.0 10.6 ?.4 5.7 15.1
4453005 2644 0 23,2 9.6 k24 37.7 80,1

“Hewmarks ¢ 'L/C 't Lecal Currency Pertion °

F/C * Foreion Currency Portion .
() ! USt Eaquivalent ( Y% 1 = 27 Baht)

——————— kil .============-==ﬁ===============n==n====a===_==="=====z==_~===—

(0, 5?) { 0.54)-C 1.13) ¢ 0.98) ( 0.85) ( 1.84) ¢ 1.57) C 1. 40y ( 2.97)

oEanacSSSsSNsonoODS



cuiiti o TABLE 74:3° CONSTRUCTION QUANTITIES AND COSTS
: (ROUTE IM—7 Length=40,7 km) .

Unit Unit Rate

Financial

8

o e e . e ko it LR I TV o AR R e i e e Tk b ke g A e AL M W MR M T W ama  E e e | ek o ek e e wH e ek AR AN LM ML M M ey ih e ek ek o A A% AR M ek w B ME e et T M o ovm RS ey ey My e i e Ak e e b e e el S R = e W e e s e

EARTHWORK

ha

w3

10,0000
R

38
. 70
88

12

39 .

730

S 2h000

18,800
444500

e iy e el e o T ot 4 A g e T — " - 8 W7 7 . O e i G T et TS fas ey My T W A 2 et e T YA W Sn P e Y . Fka Pt o e T e Ao s M Tt ) A 4 PO TS e M R S T T e T e A L AR L e e e e At e

Clearing & Grubbins -
Roadway Excavations Unclassified nd
Embankments Commonm Soil : 03
Embankments Selected Material i
Replacement of Soft Spot m3
" Sub Total o
SUBRASE & BASE COURSES
Subbaces S0il Assrasgate mJ
Agaregate Bacse® na3
Cement Stabilized Rase in3 -
Shouldery. Soil Assresate. - m3
Sub Total :
SURFACE COURSES ' ,
Azphaltic Prime/Tack Coat . m2
Double Bitdminous Surface Treatment®* 02
Asphaltic Concrete Surfacinoxs t
. Sub Tetal ‘
STRUCTURES =~ . o s
-RC Pipe Cllvert (D0 1.0m Eauivalent) m
RC Box Culvert. (Z.4m%Z.4m Eauivalent? i
RC Bridee(W=9.0m L=10m Equivalent) i
Sub Total : :
Total (a2
INCIDENTALS
Miscellaneous Work ({aj)x7%L) ls.
CONTRACT AMOUNT (b)
PHYSICAL CONTINGENCIES ((b)x10%) (c) . 1s
ENGINEERING AND SUPFERVISION 7 o
v(((b}+(£))NiDZ}-(d} ls
LAND ACQRUISITION
Hiaghly Develored Land ‘ha
Less Develored Land = ha
Bub Total (e} le

415,000

Residual Value
y 4 1000 B
0 -

 7y441

50
84871

530#%

50
21563
1844675

0
a
1814675
1:848

0
D

100
14680

Ay ea e Lm e m ma i Am o e o T e e e b e e PR R = s o T o i e Ty P P o o o e =y . Y o T = = " W T A} o " —p o b o i o = o e ke NS e " D T mn et T . o ok b by Mg i P S T TS M A Y T ek

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

AVERAGE COST PER KM-

QUantity mmmmmmm e e o e e e e s e
= Total Lacal Foreian 4 1008 B
_ 83
97 270
S 0 -0
227,800 Byb5b
_ 0 ]
3,800 334 I L
: 9,961 - 5,080 44881 81267
. a3
38300 45290
39,700 143768
0 D
."15,300 11836 o
201894 14,283 93611 171342
5 ' : 85
2641600 314175
223:900 8+732
0 ) ,
11,907 5,239 b1 668 10,121
83
882 15764
&9 14297
&7 3116
54177 3,088 3,088 5,127
48493 24,690 2447248 404,857
83
31426 15713 15713 21843
524,345 261403 25,941 43,701
5,236 25640 21596 44370
&5
55740 2+ 304 3:454 44894
100
33 15650
2 an
13680 154680 0 14480
655041 33:028 32,014 545647
15598
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TABLE 7.44 ROAD MAINTENANCE COST SAVING

WITHOUT PRUJEPT CASE = o R .. WITH PROJECT CASE _
e e e ot 8 e i e e e e e : - S . =J TaY N
LINK CAVERAGE  LENGTH FACTOR. ROADR UNIT TOTAL AVERAGE LENGTR FACTOR = ROAR UNIT TOTAL MAINTE.
YEAR  DAILY GF° - - FOR  CHARA. . MAINTE. MAINTE. DAILY OF FOR  CHARA.  MAINTE.  MAINTE. COST
NI TRAFFIC  LINK ADT FACTOR CosT. COST . TRAFFIC  LINK - ADT  FACTOR ~  COST - COST ”AVIN
SADT> 0 <Ly €A1 <CKAX T U T . <ADTI - <L» - X8> <KB> - U ST
(VEHICLE ) © (KM) (BAHT/KM) (1000 BAHT) (VEHICLE) (hM) C (BAHT/KM) (1000 EAHT) (1000 BAHT)
{ o HY A 40, 3 Q.04 1,20 - AZSee0 0 =17 100. 40,8 0,00 T 1.14 f-_,7'*:“}.':' S '522 ' -5
1 17974 124,32 40,8 0,13 T 1.2& 13,2TE 0 s41 137.8 40.3 0,00  1.14 12,793 e 19
2002 196.0 40,8 el 237 18,481 571 Z10.4 40,8 0.00  1.14 12,793 2z I
19Es B9t 4008 o 1T 6AD . S17 C 100.7  40.% , 12,793 523 -5
TOTAL 1974 124.32 40,3 13,3253 Si41 1237.5 40.3 Lot 125793 =22 Ay
2002 196.0 40,8 14,431 591 210.4 40,8 ' 12,793 2z X
NOTE (1)  TOTAL MAINTENANCE COST T =% L
(2) UNIT MAINTENANCE CoST =M # (KA or KB) # FA ® {1 + FR) * FE

M 1 SFECIFIED MAINTENANCE COST :
7,700 BAHT/EM

WITHOUT FROJECT CASE M =
WITH PROJECT CATE M o= &, 200 BAHT /KM
FA = 1.40 ADMINISTRATION FACTOR FﬂR DIRECT LABQIR OFERATION BY DI"IH
FR = 0.15 EMERGENCY REHABILITATION COST FALT!'IF( .
FE = D.285% ELUNI-IMIC MQINTENANLE CosT FACTOR T FINANL-IAL HAINTENANI’E CosT

()  ROAD CHAF(A'E:TERIEGTIE FACTOR
WITHOUT PROJECT: CASE KA
WITH FROJECT CASE . KR

1.17 4 0.70 w Al
1.14 + 0,05 % X3

W

(4) FACTOR FOR ADT

WITHOUT FRILECT CASE A1 ~Q0.1630 + Q002320 ®  ADT

WITH FROLJECT. CASE XZ = ~0.2034 + 0.00040% % (ADT / LANE) 3 LANE = &



7.5 EVALUATION

7.5.1 Economic Evaluation | SENSITIVITY TESTS

' The yearly distribution of the ecﬁ@qsﬁié'éésts and benefits and thecalculated economic indicators " . R e e L easE
for evaluation are given in the table below. : : e - : ITEM e e e e e e e et et e mn
. B T T o SR : Rae : BASE i Z
The results indicate that the improvement of this study route is feasible by employing the Fd stan- = o I:l;;_‘;gézga;,.;;:a;_._....,._.__.__ -_:;:;;'Z _ —1;,'6 L2 17, ;Z;
dard with DBST surfacing. -~ S no R L L ' BENEFIT/COST .RATIO ~ . SR 23 Cop.E1. 0.7
- ' : = S i INTERNAL RATE: O3F RETLRN A 3 S 4 T B 4 2.1 %
FIRST YEAR RATE OF RETURN - T 7.5 % 7.2 A
.COST AND BENEFIT STATEMENT OF ROUTE 1M ~7 _ & 10— - . COsTE . - BASE. . +1S% BASE
T SRR . PR IR R BENEFITS . . RASE - BASE —-15%
| (1000 BAHTY = . . B — ——— S
COET .~ BENEFITS DISCOUNTEDN 12%)
YEAR @~ e SR - ; ——- e e
CONST. AGRI. Vi RhC TOTAL. - TOTAL
COST BENEFIT ZAVING SAVING TOaTAL  COST BENEFIT _
e e e —— —- e —— ———— e : - 1.5.2 Social Impact
1334 21,859 0 8] [e O 27,420 e
1937 S, 753 0 0 0 L0 3,723 S o e : i , )
{onn 0 ZeEzE 2,098 B 045 0 The social impact brought about by the improvement of the study route is shown in the following
1927 0 o, {43 H 224 -1 63725 Qe " social benefit indicators:
1990 0 4,035 3,347 3 7,404 0 R S _
1991 O 4,574 Ty SO5 7 L my0B7 . 0 o T PTG . _
1992 o 5,117 -3: 440 11 @.7e8 0 Construction Cost (million baht) o ' 1 546
19973 O S,45Y %,776 15 9,447 Q - R T S A N
1224 14, i’ f" 222 i" Q%f 19 io’ i?o e g “1) . General Accessibility Benefit (miltion baht) = = = - 1 L9
P ) 25 fo 4473 0Py 25 10,5600 b 42 S A S : : . N
1YL O &, AST 4: 271 21 10,939 o o@ 2) Education Benefit (million baht) _ 12,53
%7 0 fay PO 4,451 2 11,412 2] = _ _ 3) Medical Care Benefit (million baht) . o . : 0.178
AN AT AR S S Pt 0 2806 . 4) Total Social Benefits (million baht) (1+2+3) : 10.50
I Q ) ,910 S0 .12,27 B T M - W e . .
2000 O 7,460 4,987 S& 12,704 o 2,912 5)  Social Benefit/Cost Ratio (X107) P19
2001 QO 7,904 - 5,167 63 173,135 0 2, LEE 6) Ranking by Social Benefits ' : 12
2002 TEZaZ23 8,147 3,349 69 13,563 4,060 2.47% 7) Weighted Production Value Gain/Cost (x 102) : 12.87
TOTAL 47,075 90,394 42,297 427 153,109 66,710 462,054 8) Ranking by 7 P03
0 L1 S S : 9) Combined Ratio (x10?) po32.10
DISCOUNTED AL, T10 325,848 26,087 120 62,024 : -
e L e e Y e == momr= I O S S mEe e Overall Ranking : : . 3
NET FRESENT VALLE : ~4, LS |
: 0.3

BENEF IT-COST RATIO

INTERNAL RATE OF RETURN H 1.1 %
FIRZT YEAR RATE IIF RETURN : .4 7
OFTIMUM OFENING YEAR : 1990
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7.5.3 Overall Evaluation
It is concluded thét,:_considering the overall ranking and improvement schedule of the siudy routes

with due consideration to prevailing opportunity cost of capital, the improvement of this study
route with the opening year 1990 is recommended.
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8.1 TRAFFIC

"8.1.1 Method Employed in Traffic Fofecasting CTRAFFIC VOLUME IN BASE YEAR

The growth rate method was employed in forecasting because nd:diverted traffic after im- o | TYPE OF VEHICLE o , T

provement was expected on this study route. ’ B LINE — e S e — ALT M/C TOTAL
' ' ' ; L _ F/AC L/B - M/B H/B F/PRT A4/T  &/T  10/T

8.1.2 Assumed Road Link | o S - 1 5 sz o8 0 33 7 20 15 193 437 A30

; PROFOSED PASSENGER FREIGHT MOVEMENT ( TONNAGE PER DAY)
: ' ROAD MOVEMENT T : —-
Y A. Kumphawapi LINK (TRIPS PER DAY)  NON-AGRI. - ° AGRI. TOTAL
1 7410 6.5 74.2 161, 2
GROWTH RATE OF F‘ﬁSBENGEﬁ MOVERENT
. o {LUNIT = % F.A.)
T ff. i = : == : 33 = == - = = 4 ]
raffic Zone : YEAR ~°  FER CAPITA FOFULATION - FASSENGER
Dummy. Node o IncOmMe o MOVEMENT
Road Link Codo 1954 ~ 1988 3.1 2.7 7.2
_ 1788 - 1974 3. 2.3 b
'!l . l! Pfoposed Road Link 19924 — 2002 .1 1.% &4
. mummemmes  Other Rood
GROWTH RATE OF FREIGHT MOVEMENT
8.1.3 Traffic Forecast {(LNIT 3 % F.A.)
' i _ ' YEAR NON-AGRI. . AGRI. FREIGHT
1} Items necessary for forecasting traffic were: FREIGHT FREIGHT MOVEMENT
- Traffic volume in base year - : o v meees e e
: P : S : 12234 - 1958 . 0.1 3.1
- Passenger and freight movement II-I base year - R 19E8 — 1994 =4 - a1 =4
- Growth rates of passenger and freight movement : : 1994 —~ 2003 7.9 0.1 &l

= R NI N N I I N I T I N T N N N N N R N N N L N e e e

- Rate of induced and developed movement
- Traffic composition

8-3
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o AUINET %) S e e
::,—:::;‘—&______m“,_.____::::..-—_.lr...-‘;:mfﬂ::ﬁfff'ﬂf‘;ﬂfzﬁ:ﬁ:=ﬂﬁ S Lo NI 27 27 AR TR 3 i 1 -C'(.,'
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iy e e i i i i e e et e DV 0 v o Q G Q
YEAR . LINK ~ FASSENGER NON-AGRI. - - AGRI. . ToTAL - F1 3 71 71 157 157
R - . FREIGHT - FREIGWT -~ .  TTTTTTTmemmm s e o T T T T T
1. MOVEMENT - - MOVEMENT - MOVEMENT N+D 4z 4 4 34 10 10
e e e — A L/B 1 3 & ] 5 2 2
1es8 15.0 0.0 0.0 0.2 : v O 0 o o o o
1974 15.0 0.0 3.0 1.2 TATAL 4z 4R CEA tz o1z
2002 CASL 00 0w 0D, e ReS ' ToTTTTS T, mTmT wT e e e T e
rm s reso et ne s =me= g o= o . N+T 12 iz ) ‘:.;-i:s: 25 45 4845
- M/B I 2 SR T 7 7
: . o 0y -0 0 0 Q 0
B . TOTAL 14 714 26 26 Sz 52
TRAFFIC COMFOSITION. T e S Ty TTTT TmTe T e
. . I o : . N+ Z & x4 z4
(UNIT = %) H/R I 0 0 4 4
=== ErmEE s e s e == e ] Dy 8] O .':: 0 0
| INE FASSENGER FREIGHT ' S TaTaL =z = 22 &5
YEAR —=—- : — e e e TomSsmmo o T T T Tl TToT
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oS T I _ TOTAL 21 21 7o 2R 43 %
- Forecasted ADT, ) et e
- Traffic volumes - : s DR _ N+ 255 259 - 33F OIIT .41 49
S o o o ADT I c R 51 51, 74 74
oV 0 0 0 I S
TOTAL 297 297 - %0 390 565 565
. AVERAGE FUTLRE. TRAFFIC.ON FROFOSED ROUTE . N+D BOS 205 345 345 FPE 39m
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1952 31 43 14 -3 1840 9 20 21 . 297 3PS AZE - o 0 o o 1 1
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