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STUDY ROUTE NO. IM-29

Changwat : Buri Ram / Surin

A. Prakhon Chai(J.R.24) — A. Krasang
Length : 47.1 KM.
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29.1 TRAFHC

29.1.1 Method Employed in Traffic Forecastin'g

The growth rate méthod was employed in fofecasting"traffic becausc no diverted traffic after im-

pr_ovemeht was expected on this study route,
29.1.2 Assumed Road Link

A. Krasa ng

7

L]
-
= R, 2078
-y \
:..
g
A,
.
F_|
.= .
8. Khok Khamin olll‘ '
™
\J
&
o ‘\
R
R
{3
5‘
kY
o~
*
~ LEGEND

(i) . Teoftic Zans -

@ Dummy Node

@ Road Link Coﬁa
BEEERER Propesad Road Link

tnccees  (Jthsr Rood

29.1.3 Traffic ¥orecast

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 déveloped movement '
- Traffic composition '

29-3

TRAFFIC VOLLME IN BASE YEAR

TYPE OF VEHICLE
S S ALT  M/C TUTAL
P/C - L/E M/E - H/B  P/BYT  4/T &7 10/T
1 =0 > 70 21 54 & 1z 5 210 D17 47
= 1 o 40 2 2 6 26 S 11= 130 243
AVE. 18 1 7 19 45 & 10 s 147 130 350
PASSENGER AND FREIGHT MOVEMENT IN BASE YEAR
FROFOSED FASSENGER FREIGHT MOVEMENT (TONMAGE PER DAY
ROAT  MOVEMENT =~ ——m—o _— - —
LINK (TRIFZ FER DAY)  NON-AGRI.  AGRI. TOTAL
1 21164 57,5 11.9 71.4
= 101 54,7 17.0 101.7

GROWTH RATE OF FASSENGER MOVEMENT

(LUNIT = 4 F.A.)

YEAR PER CAFITA PFOFULATION

FASESENGER

INCOME MOVEMENT
1924 - 1922 CH | i.4 5.9
1988 ~ 1994 .1 1.2 .7
1994 - 2002 CI | 1.1 5.5

GROWTH RATE OF FREIGHT MOVEMENT

(UNIT & % F.AL)

YEAR NEIN-AGRI . AGRI. FREIGHT

' " FREIGHT FREIGHT MOVEMENT
1924 ~ 1985 7.3 0.1 A2
1982~ 1994 7.0 0.1 e
1994 — 200z LB 0.1 6.5




TRAFFIC VOLUME ON ROUTE  IM— 2% LINE COUNT= 2
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z 0 N 0
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o = - T . E ) O 0 O 0 0 0 {1 0 0
i 150 i3.0 Q.0 Q.0 . 1.0 bl hl J - - -
1994 15, 0 1%.0 - 0.0 0.0 - b.% TOTAL o 1 = 11 ¥ F =4 1e wh
2002 15,0 is.0 0.0 0.0 15,3 TUTmmmmIm e mmmm mmmT T T e T T T T
M«+T 0.

.;TRAFFIU LDhEQbITIDN o N+TI 1A a = 45 o a2 &5 24 4%

' o ' e H/E 1 5 1 3 7 1 5 10 4 7

m=mmoss—amm = = e — — (UNIT i oy O 0 O 0 O 8] 0 3] O
L IN FASSENGER ' ERE 1GHT TOTAL 4z . A 26 Ss600 100 37 7z 2797

YEAR - - - ¥ ; o i Sy o e A= A 7
N, P/C F/F L/E M/B H/B - P/T . 4/T  &/T  10/T N+D o9 &1 &% 182 wE 14T S7E 142 27
i - —_— , - R R o FP/RPET 1 16 ¥ 13 27 13 21 =7 2t 2
1vE4 21,7 0.9 3.2 1.8  2E.1 18,8 37.% 15.6 Lo W e o o o w0 b0 0
1 190 2505 1.4 7.1 2.3 4.8 17.0 40.% 17.% TOTAL 125 70 102 zZow 101 143 4325 1644 I21
1794 1.3 3%.5 2.1 21,1 10,0 1%.7 14.4 44,4 21.4 TTTTToToen s e mmmT o I s T T -
2002 S9.0 52.0 - 3.0 1Z.0 7.0 13,0 11.0 S0.0 26,0 N+L & 7 7 7uE = g 1 5
. T ool — i . 477 I 1 1 1 11 i 1 2 1
1934 1.2 S1.0 0 0.0 44,9 2,2 11.% 14.% 61.9 11.9 nv o o 0 o e ¢ @ o o
T 1wER. 10,1 42,1 0.7 F7.8 0 2.3 1201 - 1306 5903 15.0 TLTAL 7 &8 .8 g 10 @ 7 13 10
1994 72,5 4%.% 1.7 27.2 4.9 12,5 12,)5 SS.3 1%.7 T TTTormoT T OO TTTT TTTT - S
B G e : z X by N+ i5 @0 @1 21 =7 2@ %4 4y 41
2002 49,00 35,0 e 2.0 . S0 L0 S0, ol
e °_Z8.0 2.0 &0 7.0 tE0 1.0 mhl Ikl arT 1 > 4 3 S
v o a 0. 0 ¢ 0 o 0 0
TOTAL 17 3 24 7S 43 3Z a0 57 47
M+0 7 ] 7 - i0 13 11 1= 24 21
10/T 1 1 1 1 z 2 = 2 4 %
2) The following were output: : W 0. .0 u i u 0 © o O
) & Wefe otipd TOTAL = & = 12z 1% iF 21 d0 o 23
- Forecasted ADT 7 _ ' et e i e e B _
- Traffic volumes . M+ I 145 24RO D32 248 413 1041 433 785
ADT I S0 25 aw S0 37 A2 156 A6 1IH
oy ) (I ¥ 0 O 0 i 1 1
. . L . _ TOTAL -~ =283 189 202 413 285 475 1198 S0S 207
AVERAGE FUTURE TRAFFIC ON. PROPOSED ROUTE ) _ ——— - -
_ o ' o - M+ 342
B ] === == : = e e e ] M/ 1 s
TYFE OF VEHICLE c B . oV -

his
| £¥]

N R — el ATIT . W/E TOTAL o TOTAL 34

e e e el i e e Ll — : N+ LTS
' 7

1988 S @ 74 26 10k & 24 2 . =0z 3E0 621 TOTAL I )
1994 121 & vz z 143 o Iz 12 475 =284 259 c oV o
002 217 z4 106 57 =21 10 47 24 907 475 1382 TOTAL 745

NOTE .
Nt NORMAL TRAFFIC i}
D\_) : DEVELOFED TRAFFIC 1

DIVERTER TRAFFIL
CINDUCED TRAFFIC
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29.2 AGRICULTURAL DEVELOPMENT

29.2.1 Present Condition
Almost all of the cultivated land in the influence area is covered by paddy ficlds.

Land use and capability conditions in the area are shown in Table 29.2.1 and Figure 29.2.1, A
typical cropping calendar in the arca is shown in Figure 29.2.2.

29.2.2 Development Projection

Future agricultural development in the area of influence was projected for the two cases ““with
and without project’’. The projected planted area, unit yields by crop, and the consequent pro-
duction amount are shown in Table 29,2.2,

Based on the above projected production amount, férmgate prices and production costs estimated

separately, net production value (NPV) was obtained as shown in Table 29.2.3. The difference
in NPV between the two cases is deemed to be the development benefit of the study route.
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FIGURE 19.2.2 CROPPING CALENDAR

ROUTE  Im~29 ~ o o Related Amphoes: 1405 Krasang

L . oo 2 1411 Prakhon Chai
1501 M. Surin '
1511 Prasat

CROP MONTH | jawl reB| Mar | aPR | may | gun | JuL | aug| sep | oot | Nov | pEC
RICE RAINFED- : . N O O ¥
. o |
: - 1 very little
IRRIGRTED O O =K
Note:
' FIRST CROP SECOND CROP
O O o 3 e O=—== ¥ =
sowing growing harvesting
sSeason 593.50“‘ T §eason
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TABLE 29.2.1 CULTIVATED LAND
o - .

e e o o s . e e LR S Y o i e s b b et e e e e R ) 2 A LA A R A Ay i B o vl S L 28 L) W L% . M B ) sy . e

CHANGRAT © AMPHOE _ CULTIVATED LAND
NAME . NAME ‘PADDY FIELD LPLAND FIELD TOTAL
‘BURT RAM KRASANG S9.68 ( 95.49) 0,00 ( 0.00) S7.48 ( 95.49)
| | PRAKHON CHAT 108,32 (173.31)  0.00 (  0.00) 103,32 (173.31)
SURIN ' M. SURIN 7.36 ( 11.78)  0.00 ( 0.00)  7.36 ( 11.73)
- FRASAT . 4.65 ( 7.84)  0.00 ( 0,00 . 4,465 ( 7.44)
TOTAL 180,01 (282.02) 0,00 (  0.00) 120,01 (28€.02)
TABLE 29.2.2 CROP PRODUCTION
—— — ——— e P ——— . i . LI T — — — e o e o o e rrm 1 o e e o et e e e o e e e e o e o e e e e et
ITEM . RICE  MAIZE SORGHUM BEANS GROUND CASSAVA  KENAF  SUGAR COTTON CASTOR  UPLAND  TOTAL
. (PADDY) ; NUTS CANE - BEANS TOTAL
FLANTED AREA (1000 RAI)
EASE YEAR (1?e3) 156,42 - - - - - - - - - 156. 43
WITHOUT PROJECT (19£8) 154, 4% - - - - - ~ - - - 156. 47
(1974). 156, 43 - - - - - - - - ~ 156,43
(200Z). 156,42 ~ - - - - - - ~ - 156. 4%
WITH  FROJECT (1983 157,236 - ~ - - - - - - - 157. 36
(1994). 163, 07 - - - ~ - - - - - 163,07
(2002). 171.00 - - - - - - - = ~ 171.00
CROF YIELD (KG/RALY
EASE YEAR tiwE3y 2687 - - - - - - - ~ -
WITHOUT PROJECT (1923). 270.2 - - - - - - - - -
(1974) 271.2 - - - - - - - - -
(2002) 274.0 . - - ~ ~ - - - - -
WITH  FROJECT  (1932) 271.2 - - - - - - - - -
(1924) 278.7 . - - - - - - - - -
(2002) 27,0 - - - - - - - - -
CROF PRODUSTION AMOUNT (TON)
BASE YEAR (1993 82,064 - e - - - - - - - 42,064
WITHOUT PROJECT (1983) 47,273 - - - - - - - - - 2,273
(1774) . 42,524 . - . - - - - - - - - 42,524
{2002) 42,282 . - - - - - - - - - 4n mam
WITH  PROJECT (1732) 42,676 - - - - - - - - - 42,4676
(1994) 45, 445 - - - ~ - - - - - 45, 445
(2002) 47,419 - - - - - - = - - 49,419

NGTE = 'E;YMBCIL.-' “_n MEANS ZERD OR NMESLIGIBLE



TABLE 29.2.3 NET PRODUCTION VALUE

S — - — [ Tom e s o e o s — ——

ITEM .~ RIGE MAIZE SORGHUM BEANS OROUND  CASSAVA  KENAF  SUGAR  COTTON - CASTOR  UPLAND - TOTAL
S T (PADDY) ' NUTS o . CANE - BEANS TOTAL '

ot o e ke et

— e v A S R R 0 At v e A A AR s i e —_—

FARMGATE FRICE (BAHT /TON)
CWITHOUT PROJECT (1933 - 2002) 3,703 - - - L - - - - -
WITH ~ PROLECT (1982 - 2003 @932 -~ -~ - - - - - ~ -
CROP FRODUSTION COST (EAHT/RAI)
EASE YEAR (1983 705 = - - - - - - - -
WITHOUT PROJECT . (1922) R - - - - - -
(1994) 4 & S - - - - - - C- -
czoozy. O 71& - = - - - - - - ~
WITH  PROJECT (1722) 707 ~ - - - - - -~ - ~
(1994) 724 - - - - - - - - -
(2002) 743 - - - - - - _ _ _
NET FRODUCTION VALUE (1000 BAHT)
WITHOUT PROJECT (1783) 54,447 ~ - ~ - - - - - - .~ 54,449
(1974) 54, PO - - . - - - - - - - - 58,96%
(2002) =5, 500 - - - - = - - - ~ - 55,500
WITH  FROJECT {1985) 56,231 - - - ~ - ~ - - - - 54,231
(1774) 60, 627 - - - - - - - - - ~ 60,627
(2062) T - - - - - - ~ - - — b7, 26T
NET VALLE ADDED (1000 BAHT)
1728 1,782 - - - - - - - - - ~ 1,78
1994 5, &67 - - - - - - - - - Y
2002 L 11,762 - - - - - - - - - - 11,762

 NOTE @ SYMBOL "~ MEANS ZERO OR NEGLIGIBLE
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29.3 VOC SAVINGS

In accordance with the cbﬁéept_ anddata given in 'Séc'tioﬁ':i’}:ri‘bf:the Text Report; VOCs on the G

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

‘Road length by road class is shown in Table 29.3.1, Data for additional VOCs are shown in Table
29.3.2.

VOC savings, obtained as the balance of total link VOCs betwéen the two cases, were calculated
as shown in Table 29.3.3.

TABLE 29.3.1 ROAD LENGTH BY ROAD CLASS

" 'TABLE 29,33 VEHICLE OPERATING COST SAVING

L1000 BAHT)

| UUCONIT #
LINK - 193 : 1994 2002
NO.  WITHOUT WITH  SAVING WITHOUT | WITH  SAVING - WITHOUT . WITH  SAVING
1 22,444 14,343 7,814 32,245 2,763 11,082 95,776 S7:656 15, 150
2 7,774 5,024 2,750 11,145 7,151 3.994 18230 11,658 6,543
TOTAL 20,433 19,871 - 10,547 43,990 22,914 15,077 72,996 49,313 24,433
NG TE - S : ) »
(1) WITHOUT : WITHOUT FROJECT CASE (2) WITH t WITH PROJECT CASE
(2} SAVING @ VEHICLE OFERATING COST SAVING
(4) LINK NO. = 1 = 9 : PROPOZED LINK (5) LINK NO. = 11 - 19 3 SURROUNDING LINK

(UNTT @ KM)
WITHOUT PROJECT CASE WITH
LINK  ——— e e —- FROJECT
LATERITE CASE
N PAVED - : EARTH TOTAL  ———m———
- 300 FAIR FOOR PAVED
i - 16,2 11.1 - - 27.3 27.32
2 - 17.7 2.1 - - 19,8 19,8
TABLE 29.3.2 DATA FOR ADDITIONAL VOC COST
(UNIT OF LENGTH : M
LINK ) CLRVE 3RADE VILLAGE ~ NO. OF NO. OF NO. OF NO. OF
SASE —— - —— e e -~ " INTER- TIMBER NARROW
NG t0o 150 200 2SO 300 375 S00 750 1500 1 2 a 4 5 NO. LENGTM SECTION BRIDGE BRIDGE  CORNER
{ WITHRIT 261 265 59 185 251 119 24 330 207 4290 200 - - - & =250 2 7 - -
WITH 261 265 59 185 251 119 =4 330 %09 S850 - - - - & 5280 - - - -
2 WITHOUT 7% 199 141 176 249 100 421 734 ss45 -~ - - - - - 3 - 4 i
WITH 77 17 141 174 247 100 421 734 S695 - - - - - - - - - 1
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29.4 ENGINEERING
2941 Soil and Materials

Bxisting subgréde soil and material sources in the vicinity of the study route investigated by DOH
and their physical characteristics are shown in Figure 29.4.1 and Table 29.4.1, respectively.

Rock aggregate sources were assumed as shown below:

Description Est. -
No. Source - ) " Quantity
~ Sample m?
29/CS-1 KM. 2+ 600 Lt close to Buri Ram-Prakhon Chai - Basalt Plentiful
(Sila Pet Quarry)
29/CS8-2 KM. 34000 Lt close to Buri Ram-Prakhon. Chai Basalt Pientiful
(Sila Chai Quarry)
29/C8-3 KM. 3 +500 Lt close to Buri Ram-Prakhon Chai Basalt Pientiful

(Nisit Sawat Quarry)

The borehole location, boring log and summary of boring test results are shown in Figures 29.4.2
and 29.4.3 and Table 29.4.2, respectively. :

FIGURE 20.4.1 SOIL AND MATERIAL SOURCES

-

COMMITTED . [N 5 th PLAN )
PROVINCIAL HIGHWAYS ( UNPAVED )
OTHER ROAD

N\, "( AMPHOE KHU MUANG -
e - -\ BAN NONG BUA GHADPA Jo
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i 3, N4
: & ‘
= . 22
Sf, 3, g AMPHOE cH_ﬁMPHR 225,
“3 AMPHOE ' f
o} LAM PLAMAT - | |
Lete, 2’6‘2 P . :
. lo—‘.. B O'
b e Y~ CHANGWAT BURI RAM
7 s BV 4. TE of
BAN KA SANG AMPHOEKRAS ' Nf
' g ‘g{}gmewm
8 20/C5-3 ' Y5 Q) B 1@“
, '\Q@ p29/L-14
BAN NoNG o & &y 8
SONGHONGF ~ & N 2
J BAK SALANG & .
_ THON @ "CBAN KHOK KHAMIN
& % g
S o
o\ S
® AMPAOE 5
NANG RONG for7 _ BAN KRATHIAM
BAN TAPEKOG2,, Y \© BAN BAK CHARANG
Q 2165 1 _ 7122 o BAN PRASAT
KHAD PHANOM RUNG OS2 BAN RDAN CHARDEN N Bene
 BANKHOK SA-AD |
| § o/BAN NAENG MUT "ty o
- AVPHOE BANKRUAT{ c—
| AMPHOE & dew BAN T MIAN BAN CHONG CHOM
LAHAN SAI ' HRUAT :
- S —— —
BAN SOMPOI T .
SCALE
5 "0 ~ . 1oKm.
LEGEND )
mIMME STUDY ROUTE SOURCE OF CRUSHED STONE
S———— NATIONAL HIGHWAYS { PAVED } - SOURCE Or;' SAND
v PROVINCIAL HIGHWAYS { ‘F’AVED ) SOURCE OF LATERITE
mumoesmss  PROVINCIAL HIGHWAYS ( TO BE PAVED,

INY )Y

SOURCE OF GRAVELLY LATERITE
SOURCE OF LAND GRAVEL
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' Table '29.4.1 PHYSICAL CHARACTERISTICS OF MATERIALS

Khok Sa -ad -.

Pha Chea - MNoun Charoen

3 : A : . . ) , Comp. e
: Description™ . Egt.. .. ARSHTO Sieéve Analysis % Passing Plasticity DH~T Stand. Lab. C.B.R Durability
No. Source _of- Quantity Classifi- IR - _ ' opt. CBR  Swell
: Sample - .Um cgtion  .50.0. 25.0- 19.0 9.5 - #4°- #10---#40  #200 'LL : :PT- 95% ‘gmfec: 95% . % - Abr. Dur.
SUBGRADE
29/5G-1. KM. 44000 Lt 12 . A-4 100 98.0 92.6 49.0 N-p 15,0 1.820 15.5 -
29/8G-2.  KM. 10+000 Rt 12 M. A-4 100 © 99.0 98,0 71.2 23.8 5.3 11.7 1.917 14.3 -
29/5G-3.  KM. 17+000 Rt 13 M. A-4 100 99.4 52.4 N-p 11.0° 1.882 26.7 -
29/9G~4.  KM. 24+000 Lt 12 M. A4 "100 99.2 53.6 N-P 11.4 -1.867 19.5 -
29/8G-5.. KM. 314000 Tt 12 M. A-6G 100  99.2 97.6 61.2 35.2 13.1 14.0 1,772 10.2 -
29/8G-6.  KM. 384000 Rt 13 M. A-4 100 98.8. 50.0 N-P 11.7. 1.890. 17.7" ~
£ 29/5G-7. KM. 45+000 Rt 14 M. A-6' 100 99.4 98.0 64.0 234.3 14.4 13,7 1.777. 6.3 =~
LATERITE
29/L~1  KM. 46+000 Lt 3,000 M. Yellow 200,000 A-2-4 100 96.2 .. 64.5 - 30.8 25.9 20.1 32.1 8.9 7.0 2,100 15.4 0.42
o Surin - Tha Tum, . la_ter ite : - ;
29/1~2 KM, 124000 LE 10 KH. Laterite =~ 100,000  a~2-4 ‘160 94.0 75  39.0 29.0 25.0 N.P. 48.8 54.1
" surin - Krasang : S : :
Sand-mixed Source S2 Laterite A~2-4 100 96.0 82 57.0 32.0 18.0 N.P. 10.2 1.709 15.0 0.51
L1:52 = 7:3 by weight and sand .
29/1-3 - KM. 124000 Lt 10.5 KM. Laterite. A-2-4 100 99 91.0 65 40.0 53.0 29.0 22.3 4.2 49.6 61.8
Surin - Krasang . ‘
Sand-mixed source §2 Laterite A-2-4 100 99 95.0 79 64.0 35.0 18.0 13.8 2.6 9.8 2.008 35.0 -
12:52 = 3:2 by weight and sand '
20/1-4  KM. 124000 Lt 10.8 KM. ~ Laterite a-2-4 100 89.0 61 33.0 28.0 25.0 N.P. 50.6 45.0
surin - Krasang :
sand-mixed Source §2 Laterite A-2-4 100 94.0 77 59.0 32.0 16.0 N.P. 11.00 1.770 20,2 -
13:52 = 3:2 by weignt . and sand
20/1-5  KM. 44000 Lt 500 M. Red lo,000 aA-2-4 - 100 - 85.6 - 29.4 27.4 19.6 27.4 8.8 10.7 2.330 37.2 0.26
Prakhon Chai - laterite '
B. Kruat
20/1-6  KHM. 44000 Rt 1,500 . ‘Yellow ... - 10,000 . A=2-4 - 100 - 8.2 - 31.0 28.7 20.1 27.6 9.4 9.3 2.231 35.0 0.26
laterite : ; :
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FIGURE 29.4.2 BOREHOLE LOCATION _ ' . ' FIGURE 29.4.3 B{)RING LOG
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TABLE 29.4.2 SUMMARY OF TEST RESULTS
T : g = - z UNDRAINED SHEAR STRENGTH um. z
S . DEFFH E ATTEREERG LiMIT. [¥] SIEVE AMALYSSS CF) N i az
5 i) = " Z
z - M, 6. 5 . 9% FINER S | UNCONFINED |  FIELD VANE § S E 2
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% - = zZs # SHEAR SHEAR Sl EE
= - . - G
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1. E] ) s wer | 4| e % |00 Qua | Qi | Qv ¥ [taed g
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29.4.2 Preliminary Design

29.4.2,1. Design Criteria

Design Standard _

Geometric Design Criteria

Typi_caf Cross Section

Minimum Height of Embankment in

Flooding Section -

Pavement Structure
DBST ‘ o ,
Crushed' Aggregate Base CBR= 80%

Soil Aggregate Subbase CBR= 25%

Selected Materials . - CBRz= 6%
Pipe Culvert ' -
Standardized type

: F4

DOH (Provincial Hi’g..i)i\'ay) 7
as shown in Figure 2'9:.'4}.'4 '

: 0.7m _abover floon_j level

" 2.5°em
15.0 cm

10.0 cm (minitum requircment)

as required

:*80, 100, 120'& 150 cm'in diameter

Box Culvert

Standard size
Locétion

Bridge . .
Reinforced concrete standard. type
Substructure: o

© 15 % 15,24 X 24 &3.0 X 3.0m

as required

Width 9.0 m

v Pile~bent_ type

The e}‘(isting and designed plan and profile are shown in Drawings 29-1/29-6.

Location as required
Standard intervals
Paddy area 200 m
Others 300 m
FIGURE 29.4.4 TYPICAL CROSS SECTION
&
]
}C 4000
RIGHT OF waY
9.00
ROAIJt BED . o _
. 200 YARIABLE 2.00 LTS5 1 5.50 P LTS5 co - ~-. 2.00 VARIABLE = 200
wnumen[ CARRIAGE WAY |&_fouu,_o£n 1 -
6/50 fooe
PRIME COAT I i
syl 15-39% | s-s0m g
. T : - .
. Z -
_ : . x ‘ } =
- L 8 o) EXISTING § :
_ SRR S .. N ROAD BED - — §
—Hm U A_g/ \_,414&___-/ U
' : o LL_.,I . 0 SOIL AGGREGATE SHOULDER 100 PUSSIBLE SOURCE FOR SUBGRADE
: - - : ) MIN. '
DOUBLE BITUMINOUS SURFACE TREATMENT {T:2.5CM)
POSSIBLE SOURCE FOR SUBGRADE CRUSHED STONE BASE [ T = 15 0M )
| __SOIL AGOREGATE SuBBASE | T : 10-45¢M )
|__stiseRapg

“PROVINCIAL HIGHWAY ( CLASS F4)
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29.4.2.3 Pavement Design 29.4.2.4 Drainage and Siructures -

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
Heavy truck . 124 EXISTING STRUCTURES »v '« -« = . PROPOSED . STRUCTURES
STATION gypE S1ZE ' : TYPE . sIZE
- Fofecasted ADT by vehicle type _ . _ '
B ' 2 4 640 Timber Bridge 5.0 x 20.0 RC Bridge 9.0 x 30.0
: : S : - ' 3+ 481 o " 4.0 x°20.0 - " 9.0y 20.0
Year .. 1988 : _ 1994 _ '
— 3 + 530 Box Culvert 2-1.25 x 2.1 x 10.5 Extd. 11.5 m
Traffic/road link i 2 3 4 | 2 3 4 ) :
Heavy bus 2 A - 6 10—  — 4 + 899 Timber Br;qge 4.0 X 20.0 RC Bridge 2.0 x 20.0
Medium truck 7 34— — 25 43 7 + 945 " " 4.0 x 12.0 v 9.0x 15.0
Heavy truck 8 o - - 1 2 15 - — 8 + 945 " " 4.0 x 25.0 neoow 9.0 x 30.0
13 + 707 Box Culvert. 2-1.25 x 1.8 x 11.5 ~ Extd. 6.5 m
19 + 843 Timber Bridge 4,0 & 25,0 ‘ RC Bridge 9.0 x 30.0
_ 20 + 844 " " 4,0 x 10.0 v 9.0 x 15.0
- Cumulative number of ESA in one direction by road link _ , : 28 + 255 RC Bridge 3.5 x 36.0 " " " 4.5 x 36.0
Road link 2 3 4 28 + 676 N, 3.5 x 32,0 - weooon 4.5 x 32.0
7 years (108 -~ o 0,068 “0.061 _ - N - ' : 36. + 175 " o 3.5 x 12.0 ,, . 4.5 x 12.0
2‘) Design CBR values 7 | 36 + 342 " " 3.5 x 22.0 _ u " 4.5x 22,0
Road link 1 2 3 4
Design CBR (%) 15.8 7.9 - -

3) Required thickness of pavement

Surfacing : DBST (2.5 cm) o

Aggregate base : 15 cm (CBR not less than 25 %a)

Subbase : Minimum requi'remeht 10 em
Road link 1 2 3 4

10 cm 10 ¢cm - -

4) Overlay required in 7 years
DBST resurfacing
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29.4.3 Quantities and _Constfuctidn and Road Maintenance Costs ~"_

The requ:red construcnon costs were estimated based on the results of the prehmmary desxgn as
shown in Table 29.4.3, Financial costs with breakdown into local and forelgn currency ‘portions,
economic costs and residual values were estimated as follows and in 29.4.4;

M - 29

= 47,1 km
Financial cost -
Economic cost
Residual value -

The required road maintenance costs

(baht) '
92,690,000
D 71,553,000
33,913,000

are shown in Table 29.4.4.

. 29:18

29.4.4 Construction and Disbursement Schedules

M - 29

Construction Schedule

Length = 47.1 kin

PREPARATORY WORKS

MAJOR WORKS
(PRECEDING)

PAVEMENT WORKS

MAJOR WORKS
{FOLLOWING)

STRUCTURE. WORKS
MISC. WORKS

CLEARING~UP

Assumption: . Completion date December 31, 1987
Year & 1986 1987
Month Dry season . | Wet Dry season Wet |Dry
i T
WORK. ITEMS - Z,j 4 5.4 7 8 9LGLILZ L A3 4 4 & 7 4 QL0112
| CONTRACT

PAYMENT IN $% 508 {° 50%
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°7 120.8
LOCAL AND FOREIGN COMPOMEMTS OF CONSTRUGTION COSY
¢ Reuts IH - 29 ¥
{Unjit ¢ Million Baht)
=B=========a£=g======nq:s =====:l»‘=========!==========================5======E=ﬁ==‘—fﬂ&===53==ﬂ=:
19856 1987 Total
F/C  Total L/e F/7¢  Tetal L/c F/¢  Total
Construction Cost - 231 23.2 486.3 23.1 23;5 1799 Y- 446.5 2.7
Price contingency . 3.1 5.0 7.6 4.8 12.4 12.5 7.7 20.4
28.0 26.3 54,3 30.7 28,1 58.8 58,7 54,4 113.1

€ 1.04).¢ 0,97 ¢ 2.01) ¢ 1.44) ¢ 1.04) ( 2.18

—————====::::===============—=n=n=a=a===s—_= ——————————————

=ﬁﬂﬁl==========H=========,‘.=== —————
Remarks t L/C ¢ Local Currency Portion’
F/C ! Forelsn Currency Poeriioen
¢ ) ¢ USs Equivalent ( ussi = 27 Baht?

3 (2.7 € 2,01 C 4.19)

________________ EmmEE=E



_ Table 29.4.3 - CONSTRUCTION QUANTITIES AND COSTS
' (ROUTE IM - 29 Length = 47.1 km)

0BST R
o . Financial | " Financial Cost 1000 B Economic Cost Residual Value
Iten Unit Unit Rate Quantity - e e e e e i ittt kbt
) ' B o _ . Total “Local Foregian kA ipeo B A 1000 B
EARTHWORK = ' - S | 83 90
Clearins & Grubbin _ L ha 101000 . 109 1070
Roadwsy Excavation: Unclassified mJ3 19 7200 137
Embankments Common Seil. ~  °F w3 3&  449:500 17.081
Embankments Selected Material m3 70 o 0 0
Rerlacement of Soft Spot L a8 31200 343 T o
Sub Total . - - 181651 9542 . 92139 15,480 13,932
SUBBASE & BASE COURSES : * ) 83 50
Subbacses Scil Azsresate 03 112 .. 44,300 42962 :
Agsregate Basge¥ m3 o320 0 45,900 1448688
Cement Stabilized Base m3 {11 _ O 0
Shoulders Soil Aasresate m3 120 17600 25112 R _ :
Sub Total 2141762 11751 10,010 1806462 71031
SURFACE COURSES | S 85 © 50%x
Asphaltic Prime/Tack Coat mz 12 306,200 31674
Double Bituminous Surface Treatments m2 38 259100 23846
Acrhaltic Concrefe Surfacingsex t 750 g 0 o _ -
Sub Total 13,520 51949 7,571 114492 0
STRUCTURES : - - 83 50
RC Pipe Culvert (D 1.0m Eauivalent) m . 2.000 21814 5:628
RC Box Culvert (2.4mxZ.4m Exuivalent) 'm 185800 - 31 . .58z
RC Bridee (W=9.D0m L=10m Exuivalent) I 46,500 231 T 10s742.
Sub Total T s 161952 81476 8,476 145070 7035
Total (a) 70885 354&88 35,197 . 594105 291999
INCIDENTALS 83 ¥
HMicscellaneous Werk {(a)x7%4 is 44762 21481 2v481 4:118 H
CONTRACT AMOUNT (b) 751847 381169 371478 631223 291999
PHYSICAL CONTINGENCIES ((bl}xt0%Z) () l= 71585 31817 3:768 6322 3s0h00
ENGINEERING AND SUPERVISION 85 0
by +(c)Ixn10i) (d) is B:343 3337 5+006 71022 o
LAND ACQUISITION 100 100
Hishly Develored Land ha 50,000 18 200
Lecs Develored Land ha 15.000 1 15
Sub Teotal (e} ig ' 215 715 o 215 215
PROJECT COST {{(bl)+{(c)+(d2+(e}) ?2:46%0 461238 461451 771553 33+213
AVERAGE COST PER KM 1:248
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~TABLE 29,44/ ROAD MAINTENANCE COST SAVING

__.....-u-._-_._.mm.-......_.-\.—__.».......-—...._._.----.._.-.....-..__—_............-.n.......-.—.....a..p-.-..-n...f..._.___._.:..._.---—.__._.._..........—--—

NITHUUT PRUJECT CARE WITH PROJECT DASE
| e e T e e G ROAD
LINE 'AVERAGE  LENGTH FAPTuRf ROAD . UUUNIT TOTAL AVERAGE ' LENGTH FACTOR ROAD ~ UNIT & TOTAL MAINTE.
YEAR . DAILY ~ OF . ° FOR ~CHARA. HMQINTE.  MAINTE. pAILY ~ OF . FOR CHARA. MAINTE. MAINTE. COST
NI, TRAFEIS,  LINK . ADT  FACTOR  COST BOST TRAFFIC ~LINK - ADT  FACTOR - COST oOET SAVING
<ADTZ <Ly ALY TCRAR T el aT> SAOT> | <L €X3> kB> <UE o T
(VEHICLE) = (KM) T (BAHT/KM) (1000 BAHT) (VEMICLE) (kM) T (BAHT/EM)Y (1000 BAHT) (1000 BAHT)
1eas E1z.0 0 7.3 QUSe 1,80 1S.834 U 432 CES7.900 2703 0000 1,17 13,129 i 74
1 1994  SiS.8  37.3 oi3s  1.73 12704 =11 572,30 27.3 0L00 1,17 13,129 Et 152
2002 107201 7.3 Q.95 1,78 185704 511 11,7 27.3  0.03  1.17 12,144 359 152
R 163.5  19.8 0.21  1.26 13,374 7 243 '177.df“ 19,8 0,06 1.17 3,129 280 o
2 994 PEA[7 1%.3 0 Q.43 1.41 14,826 294 Ses.2 0 19,8 0,00 1,17 13,129 260 34
2002 . 474.2 19,85 0.94  1.77 12,410 26 471.%  19.8  0.00  1.17 13,127 260 109
1oes  z4w.1 47,1 14,75a 95 ZELLY O 47.1 13, 129 618 77
TOTAL 1994  40S.4  47.1 17,078 204 443,46 47.1 12,129 £12 134
2002 820.3  47.1 13,664 879 S4b.L6 471 13,138 el 240
NGOTE (1)  TOTAL MAINTENANCE COST T=Us=L
(2) UNIT MAINTENANCE COST U =M s (KA or KB) * FA (1 + FR) » FE
M 5 SPECIFIED MAINTENANCE. COST -
WITHOLIT PROJECT CASE M = 7,700 BAHT/KM
WITH  FROJECT CASE M = 2,200 BAHT/KM
Fa = 1.40 AUMINISTRATION FACTOR FUR DIREGT LABOUR DPERATION BY DOH
FR = 0.15 EMERGENCY REHABILITATION COST FACTOR o
FE = 0.325 . ECONOMIC MAINTENANCE COST FACTOR TO FINANCIAL MATNTENANCE COST
(3) ROAD CHARACTERISTIC FACTOR . o
WITHOUT FROJECT CASE A= 1,11+ 0.70 % AL
WITH  PROJECT CASE KB = 1,17 + 0.05 % X3
(4) FACTOR FOR ADT e ‘ |
CWITHOUT PROJEST CASE Al = ~0.1430 + 0.002320 #  ADT
3 = -0,2034 + 0.00040% % (ADT / LANE) LANE = 2

WITH FROJECT CASE
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29.5 EVALUATION

29.5.1 Economic Evaluation

The yearly distribution of the economic costs and benefits and the calculated economic indicators
for evaluation are given in the following table.

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

COSTE AND BEMEFITS STATEMENT aF RijlhiTE

IM - 2%

(1000 BAHT)

DI sC LIL!NTED( 1 '-‘72)

TATAL TOTAL
COST BENEFIT
45, 642 0
43, 427 0
o 11,094

(w] 11,0325

O 10,8462

0 10,599

0 10,2463

Q 7, S

Q 9,487

7. 570 7,25
D :: T F 7U

0 . 644

O &, 28
O 72903

0 .7+ 505

Q 7107

—&, 198 &2 706
'-'?3, 44~..| i371 592

CosT BHENEFITS
YEAR ; ——- —_——
CONST, AGRI. Vo RML
COST  BENEFIT SAVING SAVING TOTAL
1986 __,777 0 0 Q 0
19:37 o l_ ? 77’.: ) . 0 ) 0 Cl 0
19aa 0 1.722 10,567 77 12,425
iy O 2,430 11,3215 25 13,543
1990 0 3,077 12,070 112 15,2460
1921 G 3,725 12,872 131 14,4677
199z O 4,372 13,573 150 - 158,095
1993 0 5,020 14;325 iaR 19,512
1724 0 Sa&aT7 415,077 1es 20,930
1525 16, 735 6 ADT . 16,277 125 22,901
1994 0 7191 17.47% 205 24,873
1797 Q 7.952 Dy L7 214 24,545
1923 0 2,715 19,280 IR e, G177
197% 0 476 21,081 TIZ 20, T7E9
2000 0 10,738 L_,_Jx 242 22,761
2001 o 11,000 2, 452 =E1 B4, 733
2007 -33,913 11,7462 24,6E3 260 34,705
TOTAL &0, 375 R, B35 253,593 Z, 742 355,170
DISCOUNTEDR 93,445 =5,106 101,414 1,062 127,582
NET PRESENT VALLE : {4, 154
BENEFIT/CBST RATIA H 1.47
INTERNAL RATE OF RETURN H “17.1 %
FIRZT YEAR RATE OF RETURN : 12,0 %
OFTIMUM OFENING YEAR : 1922

29-21

CBENSITIVITY TES T':

o CASE
ITEM e e
BASE i z
NET PRESENT VALUE - A4,136 20, 120 23, 49
BENEF LT~COST RATIO 1.47 1.28 . 1.2%
INTERNAL RATE 0F RETURN 17.1 % 15.2 % 14,7 %
FIRST YEAR RATE oF RETURN 12.0 % 10.5 % 10,2 %
COSTS | " pase +15, BASE
BASE ~1%%

BENEFITE BASE

29.5.2  Social Impact

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

Construction Cost (million baht)

1y

2)
3)
4
3)
6)
7)
8)
9

General Accessibility Benefit (million baht)
Education Benefit (million baht)

‘Medical Care Benefit (million baht}

Total Social Benefits (thillion baht) d+2+3)
Social Benefit/Cost Ratio (x 10?)

Ranking by Social Benefits

Weighted Production Value Gain/Cost (X 102)
Ranking by 7

Combined Ratio (X 102)

Overall Rankiag

77.6

4.43
2.13
0.101
6.66
8.58
11
15.67

24.25



29.5.3 Overall Evaluation
1t 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 improv-
ed with the opening year 1988...

29.32 .
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