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4.1 TRAFFIC

4.1.1 Method Fmpioyed in Traffic Forecasting

The growth rate method was employed in forecasting traffic because no dlverted traffic after
improvement was expected on this study route,

4.1.2 Assumed Road Link

LEGEND
12 Rood Link CO_&_G.. '
NERKEE

Traffic Zona

Dummy Nede

Proposed Road Link
QOther Road

4.1.3 Traffic Forecast

1} Items necessary for forecasting traffic were:
- 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 B
- Traffic composition

- TRAFFIC VOLUME IN EASE.

YEAR

- TYPE 0F. VEHICLE - .
LINE == - : ACT  M/C TOTAL
F/C L/B  M/B H/B R/PST A/T  A/T- L0/T
5 0. as & an i1 10 1 114 245 359
2 20 & 151 0. 187 15 1é T am0  41% 74=
AVE. 1 4 ay = &7 1% 1% 5 w1y mEe S4T
PASSENGER ANI FREIGHT MOVEMENT IN RASE YEAR
FROPOSED PASSENGER FREIGHT MOVEMENT ( TBNNAGE PER DAY)
ROAD MIVEMENT e
LINE (TRIFS FER DAY)  NON~-AGRI. AGRI. TOTAL
1 1189 : 8.0 =, 7 43,7
= 2974 | L0l 10.5 20,5
GROWTH RATE OF FPASSENGER MOVEMENT
(UNIT : % F.8.)
YEAR PER CAFITA FOPULATION  PASSENGER
INCOME MOVEMENT
1924 ~ 1983 3.1 1.3 5.7
19RE - 1994 a1 1.1 5.4
1994 — 2002 %1 1.0 5.4
GROWTH RATE OF FREIGHT MOVEMENT
(UNIT 2% F.A.
YEAR NCIN—-AGRI . AGRI. FREIGHT
 FREIGHT FREIGHT MOVEMENT
1984 - 1988 7.1 0.5 &%
1983 ~ 1994 b 0.6 .-
1994 ~ 2002 b7 O b b




TRAEFIC VOLUME ON' ROUTE  IM- 4. LINK BOUNT= -

o _ _ YEAR 1955 1974 SO0
RATE OF ‘INDUCED AND DEUELOPED MOUEMENT B sevpyer itk Sl s i i
, . _ LINK 1 AVR. 1 AVR. i AVR.
PRI 4 1 E R A e : L e e G e e dem e e e s M et pmmewmreh—
e == SommEsmss e s (tzii i::,)- M+t _5:‘: sz f:;-‘:;‘ ’;’r' 248 . 243 ,
INDUCED . DEVELOFED . - o . L P/C Ev ? ? 13\ 1? ag' 37
————— o e o e e . v L oo e Q
YEAR  LINK - PASSENGER NON-AGRI. - - AGRI. - . . TOTAL I 28 114 114 28% 285
‘ o s T FREIGHT  FREIGHT - o mmmmmmmmmoms e e mmmemmee s e
1 MOVEMENT - - MOVEMENT - MOVEMENT - N+I bid = e 7 17 1Y
S e - - e . L/BE 1 1 1 1 1 = 3
1Paa 15.0 QL0 0.0 : 1,0 e : oV Q g 0 0 ___‘0 ,E’
1994 - 15,0 00 0 0,0 I R TOTAL = = i1 1 2z 2z
2002 15.0 0.0 0.0 _ 14,60 S T ;"‘E“‘" "'"';-'; “_;; f‘f'_‘;, —"“;; "‘:"‘ """‘_‘:‘
P - 1 = = T = ) J+L1 =2 . 7_"_ o = = =a =
M/R I z ooz 1 13 12 12
Y D 0 0 0 0D 0
TOTAL wy WL o w7 97 Im 95
TRAFFIC COMPOSITION ——— " mem e __I; _,;; w—;— —~;—
' (UNIT 3 %) . H/B 1 1 1 2 =2 7 7
= S B me== === S == = oy © o o 0 0 0
L_INK FASSENGER - FREIGHT = . TOTAL & b 20 20 St =1
YEAR : e — i mmememememmmen e e e - -
N, F/C  F/F /B M/BE H/B P/T 4/T  &/T. 10/7 N+ 237 237 EDL ERL 2Ll 28l
S R e oo F/7ET 1 TN CTN = S T B T S 1
. 1934 1.6 70.6 1,0 26,2 0,0 2.2 10.1 31.9 - 21.7 v e e 0o o e P
1 1982 9.9 42.4 1.4 2E.7 1.6 31,1 10,3 5.9 22,7 | TATAL 273 273 295 Iva I01 3ol
1994 2.4 SZ.5 2,1 19.1 3.2 2.3 10.6 41,7 24.1 e N - - - ————
Z00Z  EY.0 28.0 2.0 13.0 0 7.0 13.0. 11.0 S0.0 26,0 N+eDv B 2 11 t1 16 1
== = = e === ] T : EmemEIEe 4/T I 1 1 2 s 2 2
o . Q- Q (8] 8 Q 8]
TOTAL 10 10 1% 13 171w
N+Lt v 29 44 44 75 75
/T I 4 4 7 7 11 11
oy T SN o 0 1 1
TOTAL x4 24 51 =1 g6 gk
2) The following were output: _ S T ;;;_._ __“1.; __;,; "H;; ~_£_—3 _?,;, ;,3
- Forecasted ADT : ' : 10/T I = 2 4 4 & &
- Traffic volumes ng AL 2? q? ,-,g ,-,2 42 42
N+D 414 AlL - 546 - S4L 7RSS 78S
: AT 1 L2 62 g2 o820 118 118
e . , o oy 0 0 1 1 1 1
AVERAGE FUTURE TRAFFIC ON PROPOSED ROUTE C TOTAL 472 A73.  E£39 42T . 904 904
SeTsssSTrmasmsssssssssosss = SSssssssmsssssssssssmssens | N+II 374 374 414 414 A7 447
TYPE HF VERICLE Ll . - M/C 1 20 20 20 2 20 20
YEAR - - —me— : e QDT M/C TOTAL oy o o o o 0 0
F/C L/B MW/B H/E P/PRT 4/T /T 10/T ) _ : ' TOTAL 39S 395 424 434 ART7 AR
tvee =& 5 $1 & 272 10 34 21 477 @94 &7z LTI o e e T e T
; - - - = N+L 770 790 40 FAO 1252 1252
1'5".?4 i14 11 - 27 20 294 iz =1 2% LES 4354 10462 TOTAL 1 _ e oy 107 10% 17 l'gE:
2002 2ES 2 o5 51 OO0 19 as 44 D01 487 1387 o o 0 1 1 1 i
T B T = === mEmemms——= == ' TOTAL €73 272 1064 1064 1392 1392
NTE ,
N ¢ NORMAL TRAFFIC 0 : DIVERTED TRAFFIC
IV : DEVELOFED TRAFFIC 1 ¢ INDUCED TRAFFIC
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4.2 AGRICULTURAL DEVELOPMENT

4.2.1 Present Condition

" Almost all the cultivated land in the influence area is covered by paddy fields. Although

there are very few upland fields, maize and cassava were the major upland crops planted in
the 1983 crop year. ' '

Land use ‘and capability cohditions in the area are shown in Table 4.2.1 and Figure 4.2.1, A
typical cropping calendar in the area is shown in Figure 4.2.2,

4.2,2 Development Projection

Future agricultural development 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 4,2.2,

Based on the above projected proditction amount, farmgate prices and production costs estimated
separately, net production value {(NPV) was obtained as shown in Table 4.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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STUDY ROUTE NO.

LAND USE AND CAPABILITY OF INFLUENCE AREA

FIGURE 4.2.1

CULTIVATED LAND
FOR PADDY

saammems STUDY ROUTE

e NATIONAL HIGHWAYS
——a— PAVED ROAD

CULTIVAYED LAND
FOR UPLAND CROPS

UNPAVED ROAD

|GHWAYS
COMMITTED

IN 5th PLAN)
LINE OF INFLUENCE AREA

AMPHOE BOUNDARY

kK TAMBON BOUNDARY

PROVINGIAL H
{TO BE PAVED.

UNCULTIVABLE LAND

o

e
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FIGURE 4.2.2 CROPPING CALENDAR

season

ROUTE IM-4 Related Amphoes : 0613 Ban Phai
0614 Chonnabot
0615 K.A.Waeng Yail
CROP MANTH JAN | FEB | MaR | APR | May | gun | Jun | avG [ sEp | ocT | NOV | DEC
RICE 1lst CROP _ O & ’
2nd CROP '~ [6) D s
MATZE () %
CASSAVA year round planting & harvesting
Note:
FIRST CROP SECOND CROP
OO0 X O=——=0— ¢ .
sowing growing harvesting
s52ason sSeason



TABLE 4.2,3 NET PRODUCTION YALUE

S g et e et Bt o

ey e oyt it Yo e A e e B i

FARMGATE PRICE

{FADDY)

RICE  MAIZE SORGHUM REANS  GSROUND

CASSAVA

(BAHT /TON)

WITHOUT FROJECT (1983 — 2003) 3,705

WITH FPROJECT (1988 — 2002) 2,717

CROF PRODUSTION COST (BANT/RAID)

BAZE YEAR.

WITHOLT PROJECT

WITH  FPROJECT

NET FRODUCTION VALUE (1000 BAHT)

WITHIIT PROJECT

WITH PROWLECT

NET VALUE ARDED

1998
1794
2002

(19a3) . 700
(19E3) 700
(1794) 700
e 200
(1983 701
(1994) 707
(Z0Q2) 715
(1982 31,113,
(1994) 31,113
(2002 21,113
(1988) 21,760
(1994) 25, 2R3
(2002) 27,145
(1000 RAHT)
647
4,170

&, 032

PR RS

o
3
B

[N ]
[l e S 3
]

264

27

|'\.
RV

[
[7x}

7
11
20

R

DOON S o8
bR i

!

[ RO

Fod e

TOTAL

et A g e e e ek it it LK M T L T

31,337
21,391
31,393

22, 043
35,574

27,447

P
4, 183
L 054

1

NOTE

SYMBOL “—" MEANS ZERD OR NEGLIGIRLE



4.3 VOC SAVINGS

In accordance with the concept and data given in-Section 3.4 of the 'Té_xthepdfr,t','YOCs on the

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

" VEHICLE OPERATING COST SAVING

Road length by road class is shown in Table 4.3.1. Data for additional VOCs are shown in Table ' TABLE 4.3.3
4.3.2. : '
: I . : e o (UNIT @ 10007 BAHT)
VOC savings, obtained as the balance of total link VOCs between the two cases, were calculated LINE pyas ' 1974 zan2
as shown in Table 4.3.3. NO. - WITHOUT *.° WITH  SAVING WITHOUT = WITH  SAVING WITHOUT  WITH  SAVING
1 18,651 13,201 =, 447  24,7&EF 17,239 7+474 36,274 24,836 11,410
_ TOTAL. 1_3,.5_51 13,201 S, 447 24,762 17,283 7.-474
NOTE . R R _
(1) WITHOUT 5 WITHOUT PROJECT. CASE (2) WITH ¢ WITH PROJECT DASE
(2) SAVING VEHICLE UFERATING COST SAVING _
(4) LINK ND. = 1 - 9 ¢ PROPOSED LINK (5) LINK NO. = 11 - 19 ¢ SURROUNDING LINK
TABLE 4.3.1 ROAD LENGTH BY ROAD CLASS 4
TUNIT 3 M)
WITHOUT PROJEST CASE WITH
LINK ——— -- e - FROJECT
: LATERITE - CARE
N FAVED - _ EARTH TOTAL, - e
GO0 FAIR FOOR FAVED
1 - 14,2 7.2 2.5 - 24.0 24,0
TABLE 4.3,.2 DATA FOR ADDITIONAL YOC COST
C(UNIT OF LENGTH : M)
LINK CURVE GRADE VILLAGE  NO. OF NO. OF - NGO, OF NO. OF
CASE - - - _ - INTER~ TIMBER NARRGW
NO. 100 150 200 B0 300 375 500 750 1500 1 2 3 4 S NO. LENGTH SECTION BRIDGE BRIDGE. CORNER
1 WITHOUT. - = - 320 7% 220 100 111 1093 .1410 7I00 1250 - - - - 5 100 .. -5 L
WITH - - - 140 171~ 111 297 1606 - 4600 1400 200 100 s 1o 0 - - - -

= =ERS ===




TABLE 4.2.1 CULTIVATED LAND

L UNIT ¢ 1000 RAI (KM2) 3

CHANGWAT AMPHDE 'CULTIVATED LAND
NAME NAME " PADDY FIELD - UPLAND FIELD TOTAL
KHON HAEN 'BAN PHATI 6.94 ( 11,1007 0,00 ¢ 0.00Y  6.94 ( 11,10
CHONNABCT 71.76 (114.22) 0,84 (  1.34) 72,60 (116.14)
WAENG YAI 59.00 ( 94.40)  0.00 ( 0.00) 59,00 ( 94.40)
TOTAL 137,70 (220.32)  0.24 (1.38) 122,54 (221.84)
TABLE 4.2.2 CROP PRODUCTION
ITEM RICE MAIZE SORGHUM BEANS GROUND CASSAVA KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
(PADILY) NUTS CANE BEANS TGTAL
PLANTED AREA (1000 RAD)
BASE YEAR (19 a5, 37 0,3 - - 0.2% - - - - 0.7%  B4.15
WITHOUT PROJECT (1922) a5, 37 0.3% - - 0,39 - - - - 0.7% BA. 1S
(1994) 25, 37 0,39 - —~ 0.37 - - - - 0.72 2615
(2002) #5.27  0.39 ~ ~ 0.39 - - = - 0.78  8b6.1%
WITH PROJECT (1733) 26, 12 0.3 - - .27 - - - - 0,78 24,90
(1994) 94,30 0. 3% - - 0.3 - - - - 0.7%  95.0%
(2002) 97.3h Q.39 - - 0.3 - - - - 0.7%  #3.14
CROF YIELD (KG/RAL)
EASE YEAR (1Fam) 287.3 210.0 - - 1750.0 - - - -
WITHOAT PROJECT (19Es) 287.%  510.0 - -  17s&2.8 -~ - - -
(1994 227.3 310.0 - - 1769.2 - ~ - -
(2002) 2E7.E F10.0 - - 1783.5 - - - -
WITH PROJECT (1983) 237.3  510.0 - - 17e2.3 - - - -
(1994) 2920.9  210.0 - - 1794.% - - - -
(2002) 293.0 F10.0. - - 1827.82 - - - -
CROFP PRODUCTION AMOUNT - (TON)
BASE YEAR (1933 24,527 121 - - £33 ~ - - -~ 203 25,330
WITHOUT PROJECT (1922) 24,52 121 - - X7 - - - - 207 25,334
(1594) 24,527 1214 - - &0 - - - - 211 25,35
(ZO0Z) 24,527 121 - - LT - -~ - - 214 25,343
WITH PROJECT (1982) 24,784 121 -~ - LET - - - - 203 25,594
(Z002) 28,721 121 - - 717 - - - - 232 29,559

C 412

NOTE @

SYMBOL "~ MEANS ZERD OR NEGLIGIBLE



4.4 ENGINEERING

4.4, 1 Sonl and Maienals

Fxlstmg subgrade soil and materlal sources m the v1cm1ty of the study route mvestlgated by

DOH and their phys:cal characteristics are ‘shown in Flgure 4.4, 1 and Table 4.4.1, respec-

tively.

Rock aggregate sources were assumed as shown below:

U . . Description Est.
No. Source of - Quangity
. Sample : m
4/CS-1 KM. 90+800 Lt 1,500 M. Limestone Pléntiful
Chum Pae Rung Rueng
Quarry
4{CS-2 KM, 1054600 Lt 6,000 M, Limestone Plentiful
Sila Sri Buri Quarry
4/Cs8-3 KM, 1094300 Lt 6,000 M, Limestone Plentiful

Sila Esarn Quarry

- 4-13

| FIGURE 4.4 .1
2zeh
{’,’§ {BAN NONG SONG HONG
A 0E ) AVPHOE BAN THAEN
- PHU KHIED o ¥
w & .
"BAN NONG WANG
S _
o~ .
| BAN PHU
DIN
© BANPHUDIN -
WAT UDOM m,faa
. KHOKKHA N
AMPHOE KAENG KHLO® \ \ 2
BANCHONG SAMMO ©
P

Y BAN TAT TON

; _AMPHUE

SOIL AND MATERIAL SOURCES

BAN NONG BUA -

o
=

Aa"iPHDE MANCHA

12 e | 203

O
CHANGWAT
KHON KAEN

20s

4;1. l /
. 'AMPH&EBA;‘PHMH L

OTHER ROAD

= 77 KHON SAWANA® N
' e
/58
¥ CHANGWAT
| CHAIYAPHUM o AMPHOE
NONG SONGHONG
[AoBAN KHAI '
2061
WANG RAE STATION \ A
™ AMPHOE BUA YAI ® ;3 Y202
o g
% Jo. |
\.\ § BAN SIDA Vs ‘:%
% o .8 AMPHOE -
N AMPHOE KHONE PRATHAI
" SCALE
5 [ 10 Km. o .
- . .LE.GEND L] LOCATION OF S.UBGRADE SAMPLING
mEMM  STUDY ROUTE $ SOURCE OF CRUSHED STONE
- mmmmwsnr  NATIONAL HIGHWAYS ( PAVED ) A SOURCE OF SAND
sz PROVINCIAL RIGHWAYS ( PAVED ) @ ' SOURCE OF LATERITE
meoemus  PROVINCIAL HIGHWAYS { TO BE PAVED, : :
COMMITTED IN 5th PLAN ) @ SOURCE OF GRAVELLY LATERITE
= ew  PROVINCIAL HIGHWAYS { UNPAVED } A SOURCE OF LAND GRAVEL '




"TABLE 4.1.1 PHYSICAL CHARACTERISTICS OF_MATERIALS

o R ; . Comp, T
p } . Descriptioh Est. AASHTO PO Sj_e\.;e Analvsis' % Passing . 'Plasticity DH-T Stand. Lab.. ¢.B.R. .Durability
No. “ . Source. - of. “.Quantity Classifi- CE - Tl s e e b bl b Oplle .. CBR;:-8well .. ... .. .-
ST T Sample md ' cation ©'50.0 " 25.0°° 19.0 9.5 #4  H0 . f40. #200. LL DT 95% gm/cc  95% % . Abr, Dur. .
SUBGRADE
4/8G-1. - KM. 54000 Lt 12 M. a-4 100.0 93.0 90.0 N-p 13,0 1.799 13.0 -
4/56-2. XM, 10+Q0 Rt 10 M, a-4 100.0° 99.2 98.0 *73.8° -~ N-P 11.5 1.829 15.0 0.40
4/5G-3. ¥M. 15+000 Lt 13 M.- A4 . 100.0 98.4 (76.6" N-P -11.6 1.857 15.5 0.18
LATERITE
4/1-1 kM. 3+000 Rt 3,000 M, Yellow 3,000 - 100 - 76.4 29,9 21.8 18.1 37.5 10.8 7.3 2.184 42.6 0.20
Ban Pai - © laterite - -
Chonnakot -
4/1-2 KM, $+000 Lt 4.0 KM, '-_B,_:mm-..;' 70,000 - 100 - 75.3 38.3 26.5 14.2 31.2 7.9 8.0 2.206 21.6 0.54
Chonnabot - ' laterite '
Kood Ru ¢
4/1.-3 KM. 21+65.C"R1t 100 ™. Brown 50,000 100 82.1 45.6 42.1 20.7 N.P. 7.9 2.138 24.6 0.38
A. Pol - Ban Han = laterite C :
Ta Nang Maew S _
4/L-4 KM, 20+000 Rt 5,000 M, Brown 10,000 100 82.8 35.4 22.6 8.8 N.P. 8.5 2.144 58.2 0.54
Nong. Kam- - : laterite :
Ta Nang MNaew
4/1-5 KM. S+000 Rt. 1,000 M.  Brown 20,000 - - 100 94.0 43.5 31.3 19.1 27.6 6.3 8.2 2.146 26.3 0.60

A. Pol -~
Khok Klang

laterite




4.4.2 Preliminary Design

4.4.2.1 "Design Criteria

Pesign Standard

Geometric Design Criteria |

Typical Cross Section

Minimum Height of Embankment in

Flooding Section
Pavement Structure
DBST

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

Selected Materials
Pipe Culvert
Standardized type
Location
Standard intervals
Paddy area
Others

F4
DOH (Provingial Hi’ghwa'y) '

. as shown in figure 4.4.2

0.7 m above flood level

2.5 cm
15.0 cm
10.0 cm (minimun requirement)

Box Culvert
Standard size
Location
Bridge
Reinforced concrete standard type
Substrugture

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

" as required

Width 9.0 m
File-bent type

" The existing and designed plan and prdfile are shown in Drawings 4-1/4-3.

POSSIBLE SOURCE FOR SUBGRADE

DOUBLE BITUMINOUS SURFACE TREATMENT { T=2.3 CM )

CRUSHED STONE BASE { Tt 134 )

SOIL AGGREGATE SUBBASE { T s i0—45 CM_)

SUBGRADE

PROVINCIAL HIGH‘HA'Y { CLASS F4)

“4:15

CBR= 6% as required
80, 100, 120 & 150 c¢m in diameter
as required
200 m
500 m
FIGURE 4.4.2 TYPICAL CRQOSS SECTION
€
i
-ane0
RIGHT OF WAY
9,00
) ROAD BED .
200 VARIABLE 2.00 LTS ¢ 5'50 { LTS -1 200 YARIABLE — 200"
PHOULDER CARRUGE WY ProuCos]
l 6'50 1
PRIME CO&T
i
A 15-30% ‘ LE=3.0%, 5%
b
-y El
1 2
EXISTING 2
FOAD BED . - N
== U
I | SOIL AGGREGATE SHOULDER i 100 ' POSSIBLE SOURCE FOR SUBGRADE
T



4.4.2.3 Pavement Design 4.4.2.4 Drainage sud Structures

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

1) Cumulative number of ESA in one direction
shown below:

- ESA conversion factors

Heavy bus : 0._50
Medium truck @ 0.76 PR A ‘ S
Heavy truck ©1.24 - " EXTSTING STRUCTURES PROPOSED STRUCTURES
o STATION TveE  size . aypg | sizE
- Forecasted ADT by vehicle type T . e o .
. S 16 + 336 Timber Bridge 4.0 x 10.2 Box Culvert 3-2.7 x 2.7 x 13.5
Year 1988 1994
Traffic/road link i 2 3 4 1 2 3 4
Heavy bus 6 - — — 20 — - —
Medium truck 4 - - — 51 — — —
Heavy truck 21 — — - 29 — @ — —

- Cumulative number of ESA in one direction by road link
Road link 1 2 3 4
7 years (109) 0.089 - - B}

2) Design CBR values .
Road link 1 2 3 4
Design CBR (%) 13.7 - - -

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. 1 2 3 4

10 cm - - -

4) Overlay required in 7 years
DBST resurfacing

4-16



4.4.3 Quantities and Construction and Road Maintenance Costs e T Pl E e 4.4.’4__ Construction and Disbursement Schedules

The required construction costs were estimated based o‘n the results o.f the‘prehmm_ary desu.;n as IM.d Length=24.0 km
shown in Table 4.4.2. Financial costs with breakdown into local and foreign currency portions, . : _

economic s and residual values were estimated as follows and in-4.4.4: Do
on cost ‘ .a - o .-Constructlon__Schec_lulc

T C Assumption: Completion date =~ December 31, 1987
IM—4 L=24.0 km {baht) o _ o .
' Financial cost 136,433,000 :
Economic cost ;30,463,000 19 86 B 198 7
Residual value : 11,093,000 : S _ .
Dry season Wet .| Dry 'season -1 Wet Dry
The required road maintenance cost savings are shown in Table 4.4.3. WORK ‘ITEMS 12l A4 s d 78l oo il 2 3 ,,15 o g 7 g 9101.1!1.2
CONTRACT ¥ |
PREPARATORY WORKS ' - _ |
L = v I
MAJOR WORKS :
(PRECEDING) ) ' !

PAVEMENT WORKS

HAJOR WORKS -1 S ] - e—— T
(FOLLOWING) : : AN
MISC.: WORKS o - I 1l
CLEARING-UP R 1 : 1 "
PAYMENT IN $% ' 25% ' 758
" Yearly Disbursement Schedule
Assumption: Annual rise in prices
Year Base year (1985) 1986 1987
Currency 1984 R
Local 100 110.0 121.0  133.1
Foreign 100 106.5 113.4 120.8

Co - LOCAL AND FQREIGN COHMPONENTS OF CONSTRUCTION COST

g o g U i e e e ]

{ Rowte IM - 4 )

: CUnit ¢ Hillien Baht)
FEoOsISECDoODE ==E=================#g==sﬂﬂﬂﬂnﬂ--:=F=====B====ﬂ=========’=======‘Bﬂ===ﬂﬂ====ﬂ=====

1984 1987 Total
L/c F/C  Total L/ F/C Total L/C FIC  Total
Construction Cogt 4.5 4.8 9.1 3.5 13.8  27.3  18.0  18.4 3.4
Price Continwency 0.% 1.8 1.5 4.5 2.9 T.4 5.4 3.5 8.9
Totar 5.4 5.2 10.4 18.0. . 16.7 © 36.7  23.6  .21.9  45.3

) ) (0,200 ¢ D.l?)'([0.39)'('0;57) ( 0.462)  1.29) C 0.87) ( 0.81) ( 1.48)
_:;=ﬂ====g=gu=g=aq=;====nnnﬁnzzuzugun===éu====zud::c====u===a=u==as#=nnzs--nxdsasau===n==nsn==
Remarks ¢ L/C ¢ Local Currency Portion
F/C 3 Foreign Currency Portion
{ ) & US$ Ewuivalant ( US$1 = 27 Baht)

417



TABLE 4.4.2 - CONSTRUCTION QUANTI'ﬂES AND COSTS
(ROUTE IM—4 Length=24.6 km)

Financial

#% Rate iz aPrlied only for Asphaltic Concrete Surfacing

4-18

Item Unit Unit Rate GQUANtIity ————mm— oo s e e e
SR e B Total l.ocal Foreion Z 1000 B Z 1000 &
EARTHWORK . . 83 90
Clearing & Grubbins o "ha 10,000 55 550
Roadway Excavationy Unclassified a3 ' 19 0 0
Embankments Common Soil m3 38 21,500 3477
Embankment: Selected Material - - m3 70 a 0
Replacement of Soft Spot m3 88 15300 114 : S - L
qu Tbtal R ) : 4141 23142 2,029 31437 3,094
SUBBASE & BASE COURSES: . _ 83 50
Subbaces Scil Aseresate m3 112 2244600 21531
Assresate Base® . . _ m3 429 2341400 10,039
Cement Stabilized Rase m3 390 o 0
Shoulders Soil Asgresgsate m3 120 2.000 1,080
Sub Total 131450 71374 &s279 11,329 514665
SURFACE COURSES _ 85 S0%*
Acphaltic Prime/Tack Ceat m2 12 1545000 13872
Double Bituminous Surface Treatments inz 490 132:000 5,280
Acphal tic Concrete Surfacing*x t 750 0 o
Sub Toetal 73152 Js147 44005 610879 D
STRUCTURES 83 50
© - RC PiFe Culvert (D 1.0m Eauivalent) m ‘2000 1:119 Z:238
RC Box Culvert (2.4mx2.4m Equivalent) m 18,800 51 959
RC Bridge(W=92.0m L=10m Equivalent? m 464500 0 0
Sub Total ~ 31197 11598 11598 218653 1s327
Total (a) Z28+140 1422 13:912 23499 10,085
INCIDENTALS 83 1]
Miecellaneocus Work ((aix7%4) ie 1970 85 985 11635 0
CONTRACT AMOUNT (b2 3035110 15+213 141897 255134 10,085
PHYSICAL CONTINGENCIES ((b)x10%) {c) ls J:0114 11521 1:490 25513 1,008
ENGINEERING AND SUPERVISION _ 85 0
(((b)+(c})x102) {d) le 31312 14325 1+287 ' 21815 (i}
LAND ACQUISITION . 100 100
Highly Develored Land ha 530,000 ) ]
Less Develorped Land. * ha 153000 0 0
Sub Total (e} 1= 8 0 0 0 E
PROJELT COST ((b)+{co+(di+{e)) J&4 433 181059 18:374 301463 11:0%93
AVERAGE COST PER KM - 1:518
-~ Note ¢ % The unit prices are modified by assresate haulase distance



TABLE 4.4.3 ROAD MAINTENANCE COST SAVING

o s i e e e e ey e e v

WITHOUT PRGJEPT :A@E _ WITH FROJECT CAZE |
————e e e L - ' ..__._._........._._.___._._....__...........__._.......,.._._._.,_...,_...,,_.__.........._'_— © - ROAD
LINK  AVERAGE LENSTH FACTOR = ROAD UNIT TOTAL - AVERAGE LENGTH FACTOR  ROAD.  UNIT TOTAL MAINTE.
YEAR . - DAILY OF = FOR CHARA. MAINTE.  MAINTE. = DAILY OF  FOR DGCHARA.  MAINTE.  MAINTE, GosT
NG, TRAFFIG  LINK  ADT FACTOR.  COST cosT TRAFFIC  LINK  ADT FACTOR  COST . COST- SAVING
CADTS <> <AL> <KAo Qux . aTD <ADT SL> <X3> KB U <T> |
(VEHICLE)  (KM) (BAHT/KM) (1000 BAHT) (VEHICLE) (KM) . . . . (BAHT/KM) (1000 BAHT) (1000 BAHT)
1955 | 336.0  24.0  0.73 1.60 163994 . 408 4442 24.0 0.00 1,14 12,793 307 101
1 1994 536.1 24.0  0.95  1.77 18,599 446 535.7 © 24.0 0,00 1.14 12,798 307 127
2002 231.%  24.0 0,95 1.77 12,599 444 §40.7 24,0  0.00 1.14 12,793 307 139
1vEs . 386.0. 4.0 L 14,994 08 446,22 24.0 12,798 307 101
TOTAL 1994 | S26.1  24.0 ' 12,599 444 =3%,7 24.0 - 12, 793 207 139
2002 BI31.3 . 24,0 - 12,597 444  840.7  24.0 | 1z, 773 @07 137
NOTE (1) TOTAL MAINTENANCE COST T=uxL
(2) UNIT MAINTENANCE COST Ho= M % (KA or KB) % FA # (1 + FR) # FE

(2)  ROAD

(4) FACTOD

M 3 SPECIFIED MAINTENANCE COST

7700 BAHT/EM

WITHOUT PROJECT CASE M =
WITH . PROJECT CASE M = 3,200 EAQHT/HM _ _
Fa = 1,40 ADMINISTRATION FACTOR FOR DIRECT LABOUR DFERATION BY DOH
FR = 0.15 EMERGENCY REHARILITATION COST FACTOR
FE = 0.35 ECONOMIC MAINTENANCE COST FACTOR TO FINANCIAL MAINTENANCE COST
CHARACTERISTIC FACTOR : .
WITHOIT PROVJECT CASE KA = 1.10 .+ Q.70 # Al
WITH PROJECT CAZE . . KB = 1.14 + 0.05 # XZ
R FOR ADT
WITHOUT PROJECT £ASE Al = -0,1430 + 0,002320 * . ADT . -
= —0.2024 + 0.00040% % (ADT 7/ LANE) 3 LANE = Z

WITH PROJECT CASE - X3
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4.5 EVALUATION

4.5.1 Economic Evaluation .

The yeariy dlstnbutlon of the economlc costs and bcnef its and the calculated economlc mdlcators
for evaluanon are given in the table below.

The resf_l_litr_s' mdlcate t}fai tﬂv_e"iiﬁf)'r'p\(éiﬁéntﬁof this study fb'ute is feasible by employing the F4 stan:

dard with DVBS_T_surfacing._

"OF ROUTE

IM—4”""

. CODST AND BENEFIT STATEMENT

(1000 BnHT);

COST BENEFITS TR0 EUNTED(ILA)'
YEAR - - - —-—
CONST. AGRI. VI RMC - TaTAL ToTAL

COST  BENEFIT SAVING AVING  TOTAL COST BENEFIT
1924 7stlb 0 s) 0 0 7,554 0
1927 22,047 O .0 ) -0 25,58% 0
1982 s} &56 5,449 101 b2 206 0 5,541
199 0 1,244 5,787 107 7,158 0 H,6%0
1970 O 1,822 &.124 114 2,049 0 =,744

1591 0 2.420 G 461 120 20087 0 - 0 5,720 -

1992 0 3,007 6,797 127 9.29ER . 0 Da&E6
1993 I 2,595 7. 1564 133 10,264 a0 5,504
1994 0 4,183 7,474 139 11,796 0 5,334
1995 5,752 4,417 7,944 139 12,522 3,959 5,057
1994 o 4,451 o, 458 139 13,248 o 3,777
1997 & 4,855 5,950 139 13,974 0 4,477
1998 0 S.119 7,442 139 14,700 0 4,224
1997 0 5,252 2,%34 137 15,426 0 3, 957
2000 0 5,586 10,426 13% 146,151 D E, 702
2001 O 5,820 10,911 139 tw,377 7@ 3,453
2002 —-11,093 L0548 11,410 139 17,603 -2,027 2,216
TOTAL 28,122 52,820 122,732 1,956 183,508 37,0784 72,062

DISCOUNTEDR 37,074 21,295 49,91& Q4T 72,062

NET PRESENT VALLE

BENEFIT-CAGST RATIO

INTERNAL RATE OF RETURN

FIRST YEAR RATE OF RETURN

OFTIMUM OFPENING YEAR

P

CSENSITIVITY TESTS -

It i i . B P e 58 1t B Ay s e e e e

o CAZE
ITEM S
L | BASE . 1 =

NET PRESENT VALUE 24,93 55,426 24,173
BENEF IT/COST RATIO 1.94 1,69 1,65
INTERNAL RATE OF RETURN S2.2 % 1%.8 % 19.4 %
FIRST YEAR RATE OF RETURN 15.8 %2 13.7 % 13.4 %

' CﬁﬁT’ , £ +15% RASE

BENEFITS BASE BASE ~15%

4,5.2 Secial Impact .

1)

3
4)

"5)

6)
7
8)
9)

Construction Cost (million bakit)

General Accesmbillty Beneflt (ml]hon baht)
Education Benefit (million baht)

Medical Care Benefit (million baht) .
Total Social Benefits (million baht) (1+2+3)
Social Benefit/Cost Ratio (x 10-2)-

Ranking by Social Benefit

Weighted Production Value Gain/Cost (X 10-2)
Ranking by 7

Combined Ratio (X 10-2)

Overall Ranking

The social irmpact brought about by the improveiment of the study route is shown in the following
_social benefit indicators:

30.5

2.09
1.19
0.048
3.33
10.93
10
30.33

41.26



4.5.3 QOverall Evaluation
It is conclude:d. and rccomfnénded that, considering the overall ranking and possible schedule of

the improirement and/or new construction of the study routes, this study route should be con-
structed with the opening year 1988,
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