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UPPER REINFORCEMENT

LOWER REINFORCEMENT
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PROJECT ML -7

Cﬁangwat . - Bangkok, Chachoengsao

A ‘Min Buri - M. Chachoengsao

Length  : 40.94 km



SUMMARY

PROJECT ML-7

ITEM

DESCRIPTION
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- Proposed

Bridges

- New Construction

- Replacement
Intersections

- Channelization
Construction Costs

- Financial

- Economic
Economic Evaluation

- IRR

- B/C

Bangkok, Chachoengsao
A. Min Buri

M. Chachoengsao

Rt. 304

40.94 km

53
sD

5,926~ 6,121
11,000~ 13,400
16,100~ 19,600

AC pavement
AC pavement (10cm

thick surface)

32 bridges, 1,909 m

1 each

754,017,000 Baht
664,890,000 Baht

21.9%
2.10
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GENERAL

Project ML-7 is to expand Route 304 from Amphoe Min Buri to Muang Chachoengsao from
the existing two to four lanes. The total length of the project is 40.94 km.

The terrain is flat and both sides of the road are fully cultivated with paddy.

The existing road has an asphalt concrete carriageway of 6.00 m width and 2.00m wide shoul-
ders. The surface condition is fair, There are 32 bridges but horizorital and vertical alignments

are good.

As the road is the main road connecting Chachoengsao with Bangkok hafﬁc is heavy and
is expected to grow further.

Therefore, this project is proposed to accommodate the increase in fuiure traffic. The project
is the widening and overlay of the cxisting road on the north side.

Currently construction is underway on Route 304 leading to the starting point of the project
with a wide raised median. The project road maintains the same profile up to a bridg'e at Km
36+ 800 in the first 1 km scction, where the alignmient is poor due to being in the Min Buri
urban area. For the remainder of the length, the medlan of the proysct road is narrowed to
allow the construction of an additional two-lane camageway within the existing right- of-way.
The existing alignment is altered to three lanes at Km 36+ 500 {037 + 500, Km 54+ 800 to 55-+ 200
and Km 76 + 100 to 76 + 300 to ease the existing sharp curves. The vertical alignment of the
new carriageway is set at the level shown in the original design of the exlstmg carriageway,

the level of which has since sunk.



TRAFFIC FORECAST

Base Traffic Volume _ _
: (Unit:Vehicles/Day}
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Traffic Volume

Project Section  Yemr o s e o e e e e s i e T it e
Code MC PC LB HB LT MT HT ADT

ML-7  304-40KM 1988 935 1440 911 597 1880 911 387 5926
304-7.314 1988 1512 1371 355 391 2967 597 440 6121
Average -~ 1224 1406 633 494 2324 754 414 6024

oo R SN e i s e e R T T E = el

Traffic Growth Rate

ML-7 304~40KM -1993 5. -5 3.
1994 -2000 5.3 5.88 5.11 5.07 5.14 4.68B 3.98
2000 -2008 5 4 4
304-J,.314 -1993 5.53 6.23 6.90 4.15%5 3. _
1994 -2000 5.39 5,94 5.03 4.99 5.16 4.78 4,82
2000 -2008 5.17 5.31 4.94 4.05 4

oot =EmESN= = mmm

Development Traffic

mmmms EoosmosonoamsnE s

== 4+ $ -

Projeact Section Year MG PC LB .HB LT MT HT Total

ML-7  304-40KM 1994 261 246 65 63 468 100 69 1011
2000 715 695 175 168 1267 264 182 2752
2008 1070 1100 257 232 1816 375 25 4033

Future Traf fic Volume

e, = =mmiaeEmmen

ML-7  304-40KM 1964 1522 2281 1336 824 2652 1294 554 . B84l
2000 2440 3562 1889 1193 4082 1836 794 133566

2008 3654 5622 2786 1665 5840 2616 1092 19621

304~-3.314 1994 2086 1965 521 503 3747 796 554  B80B%

2000 2858 2778 699 674 65067 1054 727 10999

2008 4278 4398 1028 926 7261 1498 1015 16126

Average 1994 1804 2123 929 664 3150 1045 554 - B4G64

2000 2649 3170 1294 934 4575 1445 161 12178

2008 3966 5010 1807 1296 6551 2057 1054 17874
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BASE
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MINBUR!
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Project

2000
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ML~7

20086
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UNIT - VEHICLE /DAY



3. ENGINEERING

3.5 Materials aud Boring Results

(1) Materials

DESCRIPTION OF MATERIAL SOURCES

FIGUR
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Description Estimated Hauling
Material Source of Quantity Distance
Sample cu.m. {km)
Soil Route 304 Km 1274700 Silty Sand Plentiful 70,00
Left Side 1.0 Km :
Laterite Route 315 Km 194800 Gravelly 83,000 53.00
Left Side 5.0 Km Laterite
Cruéhed Rock Route 3 Km 994150 Lime Stone Plentiful 70.00
Left Side 2.1 Km
RESULTS(N?LABORATORYiﬁSTS
_ Coas.
Sieve Analysis ¥ Passing Plasticity DH-T Stand. Lab. C.B.B.
Ont. CBR  Swell
50,0 25.0 19.0 9.5 HI0 MO 200 LL PT . $5%  griec  95% i
Soi} 100 83.5 62.8 15.2 -Np- - L84 1o -
laterite [0 95,8 $3.01 77.1 50,9 5.9 165 12,5 29.8 8.8 1.4 2,206 37.3 -
- - - 280 -

Crushed Rock
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Note: BAbrasion est result of Crushed Rock 31.2 %
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(2) Boring Results
BORING LOG

BOREHOLE LOCATION

T T T T T T T T T T s [ ; O a2 e
» . O Notural Wetsr Content a  av a Qv
= z £ sl - TERIAL x  Plostic Limit X CWE ey
Wat Khlong Chao 5-5 § 5 gg DESCRIPTION OF MA Al o Uquid I s ? .z‘s o
a1z I3 *
o | g0 - o) I a-see, Nt mows )
EJ school | 7} 0 t ' 20 40 60 80 KD - 20 0 & 80
. ,? j Lateritic soil, grayish dark
1 B brown. (Fill)
: €A P 1.50 m. - -
! ®oo) 5 ﬁ 1iss g Y] 2,00m, b A Q.
L To Minburi BH-1 P ,;é‘ .ﬁ 1ay brownish gray, very softl - ‘\
l - (4 Y1 2% 2 i8S brbn {CH, Fill) ) D\
§ oo ‘.“'_7 { ) 1o mTkmS 100, i § 't To Chachoeng Sao 4.00 m. . ,
e ) x
- — - I\ g i 5 3 88 [7pA Clay trace to some peat, trach X
! »f——”“*"'* I o broken shell, gray some ' /
! = I =] . g 4 155 77 blackish gray, verv soft. ) )" [
House . . {
_ o 3 [58 cn)y - 49
Route RO 304 8 . . \
o 1
NI | T . 6 {88 A 5
8; ‘fﬂ gy
" ,5 12.00 mt ¥,
4 8 |ss &k
Glay trace to some peat aray, ?
) soft and grade to medium at - {
Fig 2 Sketch of Borehole location BH-1 9 |88 PFZ bottom layer. (cp) - 14.50 mb— X y < )
foute Mo, 0% MrburiTthachosng S armm T ™ "= 10 [ss Jy},dClay trace fine sand 1i- =
greenish li-gray stiff.
SUMMARY OF TEST RESULTS 11 [ss [ (i L 4
i - Z GTHwm2 ' I
_DEPTH E ATTERRERG LIANT 5 SIEVE ANALYSIS 5 UNDRAINED SHEAR STRENGTH vin g g— 12 iss P _ f
¥ M. S . % E,. 36 FINER UNCONFINED | FELDVANE | B é E : 19.50 m 'é ‘b
% p 5 & SHEAR' SHEAR 2 g 20113 55 77 Clay trace fine sand and e
3 E 4 “do ) to ] Mot N 1 M. : I pisolitic granule, li-grey " \
FROM | TO LL. PL. Fl. e ; : | , : brown, yellowish brown, very
B E as ] o4 1 10 ] 40 |20 Q Quﬂ. & R %ng 22 stiff: Y (CH) 22.00 m f
S5- . . . . . Lol1, . . i - k
§-1 § 1,50[ 1.95044.8 161.21 30,31 30.9}1.68 100/ 98 }95 {cu 2.5 | 4 15 lss L Eﬁi’inf’éﬁ“?efigi,si’éféffl browh A -
552 1 3,00 3.45|88.5 . CH 1.2 1 ) (CH) \ I
5s-3 | 4,50} 4.95(114, 98122, 4 a4.8) 77.4 wol99 a9 lcy = 2 — 16 BS Pars i{\
Es-4 § 6,00 6.45094.2 { cH o 1 - 1 o 25_50m, t!J b
- I1TSYEE = o—t—0 :
55~5 | 7.50 | 7.95]81.0 1.55 cH 1 - i Clay trace fine sand and _ - , i
s-6 | 9,007 9.45 {a5.4 1,47 , cH 1 18] ss " - ) -
T : . . = .
55-7 110.50 [10.95 |86.4 ; cit 1 A% pisolitic gramile, li—gray,
5s-8 12,00 J12.45 {77. 4 ci_ 12 )3 19} sspA Yzi;":z’i’;‘fbm”“‘ reddish browd, (] Y
' .
55-9 113,50 (13,95 [66.6 191.8 |29.2 {62.6 163 100]99 Jey_ 1.2 1.8 30 . € 35,00 m . \
5510 [15.00 [15.45 §41,3 le6.8 | 30.1 |56.7[1. 70 100 |ca 6.5 | o ] 20) SSiZe [ it 220 o L =
55-11 [16.50 h6.95 P4, 6 . - : ;
3 16 1.86 cH , 8.3 12 L END OF BORING
ES-12 18,00 [18.45 {28.5 1.94 CH i 1.0 1 13 ] :
S-13 19,50 119,95 24.8 §63.2 }120.0 {430 ,02 10d 99§ 99) 97 lcy 22,4 13.5 .22 A = Clay trace root grayish.
FS—~-14 £1,00 P1.45 g0.4 - . 2 .04 . CH 22,4 . 16.5 25 : j ' dark browr_\, soft,’ o
iS~15 p2.50 2,95 6.1 [56.4 {22.1 {34.3 093]  |10d 99| 97l ealen |o.6 - 11,2 | 14 == {CH,. Fill}
5S~-16 124,00 |24, 45 §31.0 N 1,99 ben te,9 9,5 | 12 B = Clay, -yellow, reddish briwr
PS-17 |25.50 [25.95 27,4 §57.2 {2).6 | 35,641.95 100 | 99| 09 99] emjon |11,4 n.5.4 22 | brewn, hard.
ps-18 27,00 [27.45 [27.1 1,92 1 e |14.9 17,5 | 20 ' ' (CH)
65-19 8,50 |28,95 [24.2 2,00 ' cu_lis.q : 13.2.).22
5S-20 110,00 [30,45 2.9 59,7 {22.7 |37,0 2,03 ool s7icn les,0 22,54} 38
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3.2 Preliminary Design

4} Geometr%c Design Criteria
Design St.andard | : SD
‘Design Speed

70-90 km/h

Geometric Design Criteria

Minimum'Radius & Curvature {m}
Minimum Stopplng Sight Dlstanoe {m)

Maximum Gradient (%}

Design Speed (km/h)

90 80 70
280 210 160
140 1156 90
T 8- 9

l&;}/qsr . £xisT

Y 2000 zogg . &

,_gool , I
4.50 1,250 7.00 taou - T00 L2580, - 450
L350 ¢ 350 {050 h 059, | 350 | 350

[ R [ [

. [ | !
// ' T TTTTT T T T T ™ g \
mE e e e \Asm\gmmﬂ_‘/m """""""""""""" -

STA. 35+848 TO STA. 364700

: ExiST
iﬁfyr | ‘. RAW
3000 [ 30.00
] z.ool 600 - ' zwl
| 15.00 i _
] ’ ) ’ : ) . : —I ) : :
i "y 2,50 700 150] 500 {150 700 1,250 )
_ . . : — : - !
. 380 ., 350 350 ;350 i
. — , e o e g
P n : AT *:—;\ ~ _ o
. T - - \u
= ~Z: ___________________ Dy e e e e e e e e e e e
——— b ASPHALY CONGRETE ovm.m : T

L_I_HMLY CONCRETE mm

STA 364700 TO STA 73+75‘l

 TYPICAL CROSS SECTION '(ROUTE ML-7)



{2) Pavement Design

Pavement for New Construction Lane

B e e e i T R e st

Design’ Cumulative No. Thickness of
CCBR of of BSA W18 x 10 Pavemént Structure
Subgrade {10 years) {cm)
7.0 " 5,228 Surface 10
Base . 20
Subbase 15
_________________________ PP
| 1.50 :.sﬁ 380 ' . 250 1
028 | ) 11,029
N l l | _T‘I’QE
: /—/_/—_\Y - < B
. =
L aC sumFACE T2 8 DR IO CHM.
BRIHE C‘OAIT
BASE COGURSE T = 2D OM,
—'SUB-UHSF T 05 €N,
DBST SHOULBER {BEVELOPED ANTE OWLY )
: SHOULDER T 1 20 i, '
Initizl Overlay for Existing Lane
S Cumulative . FRL * Overlay .
Type of Design of ESA Required. Dxeff Dol - Thickness
Overlay CBR W18 x 10 D or 8N or . or {em)
(10 wvears) . 8Nxeff SNol
AC 6.0 H,226 3.25 1.41 1.814 10
? ROAD
50y - L I 5.80 . 250 N
o.zs°"5‘| I o1 .28 ‘
045, 050, : ) 1050 043, 065 , 1.0Q
=_ T e o oSS o e
_ | EXISTING BASE COURSE 85U8-BASE
' LEVELING AC T x 8 CM. '
EXTENSION BASE COURSE Y+ 20 CM. . L PRINE COAT
mq——;—_sx'rsﬁslou_ SUB-BASE T 13 CHM. L TACK COAT
' DBBT {URBAR AREA ONLY) ST OVERLAY AC T 1 8 CM,

SHOULDER T 7 5CM. TO 20 CM. o K XISTING AC OR PH



(3) Culverts

NEW CULVERT

No. CHAINAGE EXISTING CULVERT

LT ROADWAY. RT ROADWAY
1 3641681 . EXTEND 13 m. LT EXTEND 13 m.RT
2 374920 |RCP 3 ~ 8 1.20x16.00 3 - % 1.20x20.00 EXTEND & m.RT
3 384800 | RCP 2 - $0.60x18.00 1 - @1.00x18.00 1 ~ $1.00x18.00
4 394340 RCP 2 - §0.60x13.00 1t ~ $1.00x18.00 1 - #1.00x18.00
5 404650 | RGP 2 - $0.60x18.00 1 ~ $1.00x18,00 1 - $1.00x18.00
6 404850 | RCP 2 - $0.60x18.00 1 - B1.00x18.00 1 - $1.00x18.00
7 414675 | RCP 2 - $#0.60x18.00 1 - $1.00x18.00 1 - #1.00x18.00
8 414850 | RCP 2 - #0.60%18.00 1 - §1.00x18.00 1 - P1.00x18.00
9 42:+675 | RCP 2 - $0.60%18.00 1 - #1.00x18.00 1 - $1.00x18.00
10 424975 | RCP 2 - $0.60x18.00 1 - #1.00x18.00 1 - $1.00x18.00
11 434750 | RCP 2 - $0.60x18.00 1 - $1.00x18.00 1 ~ $1.00x18,00
12 444625 | ROP 2 - £0.60x18.00 1 - §1.00x18.00 .. | 1= £1.00x18.00 _
13 441975 RCP 2 - $0.60x18.00 1T - B1.00x18.00 1 - 81.00x18.00
14 464700 RCP 2 - $0.60x19.00 1 - §1.00x18.00 1 - $1.00%18.00
15 474375 RCP 3 - $0.60x19.00 1 - #1.00x18.00 1 -~ $1.00x18.00
16 474700 RCP 2 - 60.60x18.00 1 = $1.00x18.00 1 - $1.00x18.00
17 4B+425 RCP 2 - $0.60x18.00 1 - $1.00%19.00 1 - #1.00x19,00
18 49+775 RCP 2 - £0.60x19.00 1 - $#1.00x18.00 1 - #1.00x18.00
19 50+700 RCP 2 - $0.60x18.00 1 - $1.00x18.00 1 - $1.00x18.00
20 514100 RCP 2 - PO.BOX18.00 1 - $1.00x18.00 1 - @1.00x18.00
21 52+300 RCP 2 ~ B0.60x18.00 1 - #1.00x18.00 1 - §1.00x18.00
22 534125 RCP 2 - $0.60x18.00 ° 1 - $1.00x18.00 1 - #1.00x18.00
23 53+975 RCP 2 - $0.60x18.00 1 - #1.00x18.00 1 - #1.00x18.00
24 54+300 RCP 2 -~ $0.60x18.00 1 - @1.00x18.00 1 - 81.00x18.00
25 554850 RCP 2 - $0.60x18.00 1 - $1.00x18.00 1 - $1.00x18.00
26 56+275 RCP 2 - #0.60x18.00 1 - $1.00x18.00 1 - $§1.00x18.00
27 564650 RCP 2 ~ B0.60x18.00 1 ~ 91.00x18.00 1 - §1.00x18.00
28 57+225 RCP 2 - $0.B0x18.00 1 ~ $1.00x18.00 1 - $1.00x18.00
20 58+850 RCP 2 - $0.60x19.00 1 - @1.00x19,00 1 - #1.00x19.00
30 50+0975 RCP 1 — §#0.80x18.00 1 -~ #1.00%18.00 1 - 61.00x18.00
31 £2+905 RCP 1 - $#0.80x18.00 1 - §1.00x18.00 REMAIN
32 §5+985 , RCP 1 - $0.80x18.00 i - $0.80x18.00 EXTEND 2m.RT
33 69+716. | RCP 1 - £1.00x18.00 1 - §1.00x18.00 1 - $1.00x1B.00
34 724550 RCP 3 - §1.00x20.00 3 - §1.00x20.00 REMAIN
35 75-084 RCP 3 - $1.00x18.00 3 - 07.00x18.00C
36 764129 RCP 3 - £1.00x18.00 ~REMAIN
37  76+146 RCP 3 - BO.80x18.00 REMAIN
38 76+550 RCP 2 - §1.80x1.80x16.00 | EXTEND 12m. LT EXTEND 12m. RT
39 ROAD CONNECTION S = 27 LOCATIONS '

)

7-8

{4y Bridges

NO. STATION EXISTING RC BRIDGE PROPOSED RC BRIDGE
* 1 3654802 8.00%100.00 11.00x100.00 SLAB TYPE
2 38+658 §.00x 16.00 11.00x 16.00 SLAB TYPE
3 39+910 11.00x 24.00 11.00x% 24.00 SLAB TYPE
I 40+385 7.00x 15.00 11.00x 15.00 SLAB TYPE
5 41+310 B.00x 40.00 11.00x 40.00 SLAB TYPE
6 424365 8.00x 25.00 11.00x 25.00 SLAB TYPE
7 434285 11.00x 15.00 11.00x 15.00 SLAB TYPE
8 44+170 8.00x 35.00 11.00x 35.00 SLAB TYPE
9 L5+475 8.00x 22.00 11.00x 22.00 SLAB TYPE
10 46+285 8.00x 24.00 11.00x 26.00 SLAS TYPE
11 484020 8.00x% 45,00 11.00x 45.00 -SLAB TYPE
i2 4B+735 8.00x 21.00 11.00% 21.00 SLAB TVPE
13 49+280 8.00x 10.00 11.00x 10.00 SLAB TYPE
14 50+285 8.00x% 24.00 11.00x 24.00 SLAB TYPE
15 514705 8.00x 27.00 11.00% 21.00 SLAB TYPE
16 52+675 B8.00x 28.00 11.00x 28.00 SLAB TYPE
17 534450 8.00x 24.00 11.00x 24.00 SLAB TYPE
18 544600 8.00x 37,00 11.00x 37.00  SLAD TYPE
18 55+050 8.00x 25.00 11.00%x 25.00 SLAB TYPE
20 56+960 8.00x 30.00 11.00x 30.00 SLAB TYPE
21 574775 7.00x114.00 11.00x114.00 SLAB TYPE
22 58+500 8.00x 32.00 11.00x 33.00 SLAB TYPE
23 594780 - 8.00x138.00 11.00x738,00 GIRDER TYPE
24 614910 8.00x 90.00 11.00x 90.00 SLAB TYPE
25 64+715 8.00x132.00 11.00x132.00 GIRDER TYPE
26 67+075 8.00x 15.00 11.00x 15.00 SLAB TYPE
27 87+915 8.00x 15.00 11.00x 15.00 SLAB TYPE
28 68+660 8.00x 18.00 11.00x 19.00 SLAB TYPE
29 70+760 8.00x 18.00 11.00x 18.00 SLAB TYPE
30 714725 B.00x 38,00 11.00x 38.00 SLAB TYPE
51 . 754260 B.00x 16.00 11.00x 16.00 SLAB TYPE
32 76+060 8.00x 15.00 2-11.00x350.00- GIRDER TYPE



3.3 Quantities and Construction and Road Maintenance Costs

{1) CONSTRUCTION QUANTITIES AND COSTS
{Project ML-7 Length=40.94 km)

EARTHWORK :
Clearing & Grubbing :
Roadway Excavation {(Unclassified)
Roadway Excavation (Classified)
Embankment {Common)

Embankment {Borrow) .
Removal of Existing Structure
Sub Total

SUBBASE and BASE COURSES-
Subbase
Aggregate base
Shoulder (Soil Aggregate)
Sub Total

SURFACE COURSES
Asphaltic Prime Coat
Asphaltic Tack Coat
Double Bituminous Surface Treatment
Asphalt Concrete Surfacing
Portland Cement Concrete Pavement
Sub Total

STRUCTURES (Equivalent)
R Pipe Culvert (D=1.00 m)
RC Box Culvert (2-2.40x 2.40 m)
RC Bridge (W=11.0 m)
PC Bridge {W=11.0 m)
Bearing Unit
Sub Total

PHYSICAL CONTINGENCIES { (b) x 10% )

ENGINEERING AND SUPERVISION .
{ {({b) + {c}} x 10% } (0}

LAND ACQUISITION (Average) (e}

PROJECT COST ( (b} + (¢} + {d) + (e} )

AVERAGE COST PER KM

_(c}

Financial
Unit Rate
Baht

16,000
18

38

33

168
60,000

203
349
236

11

5

33
921
1,657

1,800
10,000
66,000
96,000

2,500

Quantity Total Cost

52,000

41,000

36,000
1,260,000

68,000

80,100
47,800

- 350,600
573,000

6,600
107,100

2,249

325
1,084
15,840

90

90
90
90
90
S0

50
50
50

50
50
50
50
50

50
50
50
50
50

1,126
708
1,178
920
163,840

167,771

5,729
11,741
4,682
22,152

1,793
1,332
99
44,388

47,612

1,781
63

- 23,686
45,268
17,226
88,024

Finanéial Economic Cost
1000 Baht - % 1000 Baht
1,470 85 1,250
936 84 786
1,668 84 1,309
1,188 86 1,022
211,680 86 182,045
— 84 -
216,832 186,411
13,804 83 11,4567
27,9565 84 23,482
11,281 83 9,363
53,040 44,303
3,857 93 3,587
2,865 93 2,664
218 51 198
98,639 a0 38,775
— 90 —_
106,579 . 95,224
4,048 88 3,562
140 90 126
54,450 817 47,372
~104,064 87 90,5636
39,600 87 34,452
202,302 176,048
B77,7TH2 501,986
40,443 87 35,1856
6i8,195 b37,171
61,820 53,717
68,002 100 68,002
6,000 100 6,000
764,017 664,890
18,418
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(2) Road Maintenance Costs
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4. BENEFITS

ROAD CONDITIONS

Without Project With Project
Paved ‘Laterite _
e IR No. of No. of ' ~ No. of No. of
Road Good Fair ' ' Narrow Wooden Road Paved Narrow Wooden

Section Length Good /Fair Fair /Poor Poor Good Fair 'Poqr Bridge Bridge Length Good Bridge Bridge

304-40  21.3 - - 21.3 - - - - - - -~ 21.3 21.3 - -
304-J.314  19.7 - - 19.7 - - - - - - - 19.7 19.7 - -
BENEFITS

{1000 BAHT)

e e m— e s At o e e m o — S At ik deh e e T M7 U ME W Ll A ke o v T P RIS e A S A R Ak e e T oY EE W M ML = e e A A o T W T G S A i e e e A T m e A e e AR B L R e S e e T T T T L o —

VOC Savings Time Savings Total Savings
_____ Nomal  Induced  nNomal  Induced . Nomal - Induced
Year Traffic Traffic Total Traffic Traffic Total Traffic Traffic Total
1994 105,799 - 105,799 56,237 | - 56,237 162,036 - 162,036
2000 151,219 - 151,218 84,719 - 84,719 235,938 - 235,938
2008 238,926 - 238,926 142,219 - 142,219 381,145 - 381,145
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5. ECONOMIC EVALUATION

COST AND BENEKIT STATEMENT o o
- {1000 BAHT)

Cos1 BENEFTTS DISCOUNTED{12%)
_ CONST. VoS TIME | MAINT.
YEAR COST SAVING SAVING . SAVING TOTAI.  COST  BENEFIT
1991 104,843 0 147,283 0
1992 230,611 . _ ' 0 289,278 "
1993 329,445 - 0 364,978 0
18994 105,799 56,237 (1903 161,846 S0 144,505
1995 113,369 60,984 {234) 174,119 0 138,807
1996 ) 120,939 63,731 (279) 186,391 0. . 132,669
1997 128,509 70,478 (323) 198,664 0 126,235
1998 136,079 75,225 (367) 210,937 0. 119,691
1999 143,649 79,972 {412} 223,209 0 113,085
2000 151,219 34,719 (456) 235,482 0 106,520
2001 162, 182 91,907 {501} = 253,588 0 102,420
2002 173,145 99,094 - (545) 271,694 0 97,976
2003 184,108 106,282 {589) 289,802 0 93,308
2004 53,643 195,072 113,469 (634} 307,907 17,272 88,516
2005 206,036 120,657 (678) 326,015 0 83,680
2006 216,999 127,844 {722) 344,121 0 78,864
2007 227,962 135,032 (767) 362,227 0 74,119
2008 (364,115) 238,926 142,219 {811} 380,331 (74,503) 69,486

TOTAL 354,417 2,503,994 1,429,850 (7,508)3,926,336 748,306 1,569,901

NET PRESENT VALUE 821,595
BENEFTT COST RATIO : 2.10 -
INTERNAL, RATE OF RETURN : 21.9%

FIRST YEAR RATE OF RETURN : ' C17.9%
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7.13

DRAWINGS

ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

HWY

‘BT

NO.or #

RT
LT
EXIST.

EXTD.

" RC-P-n-daxl

- RC-B-m-axbx |

BR-T-ax!-n

BR-RC-a xl—n

NEW CONSTRUCTION SECTION OF STUDY ROUTE
IMPROVEMENT SECTION OF STUDY ROUTE

BRIDGE (PROPOSED, EXISTING)

' BOX CULVERT (PROPOSED, EXISTING)

PIPE CULVERT (PRCPOSED, EXISTING)

HIGH WATER LEVEL

HIGHWAY

POINT OF HORIZONTAL [NTERSECTION
NUMBER

DEFLECTION ANGLE

RADIUS OF CURVATURE

TANGENT LENGTH

LENGTH OF CURVE

RIGHT

LEFT

BXISTING

EXTEND

PIPE CULVERT, n (ROW), $a(DIAMETER, m), | (LENGTH, m)

BOX CULVERT, n (NO OF CELLS), axXbx 1 {CLEAR SPAN x

DEPTH x LENGTH, m) |
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) 9 8
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i EXISTING CAVAL
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K : ! ' \ ! 4 ! Y Y SAND 0.43 u;
b SLOPE 13 % HALF ELEV. HALF ELEV. HALF ELEV. HALF ELEV gg:f;:é::ﬁﬁ:: zi;"*’-'— 0-?: ::“H
ﬁ FOR 5.00-5.00 M. SPAN FOR 7.00--8.00 M.5PAN FOR 500~6.00 M.SPAN FOR 7.00-8.00 K. SPAN * -
coore . 3. CLEAR GONCRETE COVER FOR TOP REINFORCEMENT IN SLAB BRISGE
0353w e] &, SHALL BE 3.5 GM ELSEWHERE OF SLAB BRIOGE AND SIDEWALK
HE :r\ : T T .li. {%; - e T SHALL BE 2.5 CM,
7 i ¥ b5 T &
: 3 ) v : 4. ALL CONCRETE EXPOSED CORNERS SHALL HAVE 2 CM. CHAMFER
SECTION B-B HALF PLAN ) HALF PLAN UNLESS QTHERWISE INDICATED.
FOR 500-6.00 M.5PAN FOR 7.00~ BOO M. SPAN 5. REBARS %4 OR LARGER SHALL BE INTERMEDIATE GRADE DEFORMED
BARS, OTHERS SHALL BE STRUCTURAL GRADE PLAIN BARS UNLESS
B OYHERWISE INDICATED.
o | 3 00 500 6. LOCATIONS OF LAP SPLICE OF REBARS SHALL BE APPROVED BY
_1_‘ > - 5.00 5.00 . —— 800 . --:~——~---=-—-~-——T THE ENGINEER.
[+ N H
2 T EREE H R mamie s = i Bt 250 330 150 150 L P 'Q—r ﬂgr—ngmwh 350 j.— 350 $A0LE 2 7. LAP LENGTH SRALL NOT BE LESS VHAN 40 DIAMETERS OF BXGER
[T . H
5! * i HE ! s o3 DOWEL SPACING 50| . 200 200 200 , 200 2 : g0l | DOWEL SPACING | . 200 200 _,_ 200 _,_ 200 200 | 50] ¢ gggml':lé-‘;ﬁgsf PLAIN BARS AND 24 DIAMETERS OF BIGGER BAR FOR
/R R S = o h B = 1 .
£l l ! i 6. IN CASE OF SALINE PROTECTIOR, HIGH SULPHATE RESISTANT
z ERERN - PORTLAND CEMENT TYPE 5 CONFORMED TO AASHO SPECIFICATIONS
u § E SHALL BE USED AND ADDITIONAL COMGRETE COVER OF 2.5 CM, FROM
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W B RERE I d o THE LOCATIONS OF REBARS.
= 5| o)
g z ¥ 3 9. ALL MATERIALS SHALL BE USED UNDER THE APPROVAL OF THE EMGINEER.
4 _ = ® Q
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zZ g H 2 EXPOSED TO TRAFFIC. WHITE AND BLACX COLOUR SHALL BE PAINTED
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3 ) FRISTING CANAL BED
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o t — ‘ ;
: L s o ~ e e 10 Mt S AL 3B 00 A SO 1 g
z : . . TIO
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g | BRI BILE BENT ELEVATION g 0.351.35 8 o 2 PASS THROUGH DRAIN PIPES SHALL BE DENTY ALONG THE PIPES.
] N T 1 i . 2 .
U'_ IR = N . : +f = ik = o e 13. ALL PIERS WHICH DO NOT HAVE LOG PROTECTION WALLS SHALL BE HAUNCH
S 20 == e = 2 UNDER THE TOP CROSS BRAGING.
N B
HALF PLAN : HALF PLAN 14. IF ANY NOTES QN THE DRAWINGS OF PIERS CONTRADICF THE HOTES ON
REINFORCEMENT PLAN FOR 9.00 M.SPAN FOR 1000 ML.SPAN THIS ORAWING, THEY WILL BE SUPERSEDED BY THESE NOTES.
i5. IN CASE OF 0.50 M. SIDEWALK, P AND R SHALL 8E 0.50 M. AND REBARS
IN EDGEBEAM SHALL BE THE SAME AS SHOWN FOR 0.40 M SIDEWALK
EXCEPT FOR 10.0 M. SPAN WHICH BAR MARKS SWIOI AND T104 ARE |2 BARS.
TABLE OF SL.AB THICKNESS SUMMARY OF BRIDGE
16, THIS ORAWING 1S ADAPTED FROM OO OWG KO 3 ADS - 10&6-14/1A
span | 5.00 ] 7.00 [ 000 | 9.00 |10.00| oo f12.00 | 1300 | is.00 STATION SPAN | | MEpem REMARK IN CASE OF ANY DISCREPANCY BETWEEN SUCH DRAWINGS ARISES, THE BOM,
imd__J - STANDARD DRAWING WILL PREVAIL UNDER THE APPROVAL GF THE ENGINEER.
SLAB THICKNESS |0.36 [ 039 [ 043 |047 | 053] 059 i 065 | 071 | 0B2 ROAD M7 264800 10.0 0 1000 \—WAY
DISTRICT " 384658 8.0 2 16.0 1-WaY
CHACHDENGSAO 394910 8.0 3 240 1-WAY
403385 150 1 150 | i-war
413310 10.0 4 0.0 I-waY
. 5, 1-WAY
PC.— GIRDER 424365 12.5 2 25.0 s
434285 15.0 1 15, - W
STATION SPAN | NUMBER | LENGTH REMARK a8 5.0
L tm) | OF SPAN im.) 444170 7.0. 5 35.0 1-WAY
ML-7 BT775 - ta 454475 7.3 3 22.0 1~ WAY
| 59+780 138 ] 46285 8.0 2 24.0 L-way
BAFTIS 132 484020 80 5 45.0 I-WAY
764060 350 ) 4BHT3S 1.0 3 21O I-WAY .
494280 10,0 i 10.0 1-wAY
504285 a.n 3 24.0 1-WAY
51+705 7.0 3 210 1—-WAY
524675 1.0 4 28.0 I-WAY
534430 8.0 3 24.0 1~ WaY
54+500 9.25 4 37.0 1-WAY
554030 12,5 2 25.0 - WAY
56+980 10.0 3 30.0 b WAY
56+ 500 o 3 33.0 I=WAY
BI4910 10.0 8 12 1~WAY
§7+075 i5.0 t 15,0 1-WAY
574915 15.0 1 16.0 1~ WAY
GOHEED 2.5 2 19.0 1-WAY
TOHTE0 9.0 2 19.0 1-way
TIET2S .5 4 38.0 1-WAY
754260 6.0 2 16,0 1-VinY
TOTAL 69 625.0 ]
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'PROJECT _IM - 23
Changwat : Ayutthaya
J.R 32 - J R 3022
'Length. 1 26.87 km



SUMMARY

PROJECT IM-23

ITEM DESCRIPTION

Changwat Avutthaya
Origin JR. 32
Drestination A. Tha Rua - J.R. 3022
Route No. Ri. 3267
Project Length 26.87km
Standard

- Existing F4

- Proposed Fl
Traffic

. Base 1,960~2,651

- 2000 3,800~ 5,600

- 2008 5,400 ~ 7,900
Pavement Type

- Existing AC pavemént

- Proposed PCC pavement (23 cm

Construction Costs
- Financial
- Economic
Ecohomic Evaluation
- IRR
- - B/C

thick concrete slab)

164,043,000 Baht
147,322,000 Baht

21.5%
1.95

©23-1

LOCATION OF PROJECT ROQUTE

3019 0100 :
e 378 i : ol¥e0 3029 o100 o100___ R
3035 & SO Q‘ SING BURI N 3014 0100 - a3 '
D2/ AR Phiom Buri 015 Ol00 L’
Kgalgung - _ Tha Wung. SR o .
" Tha Chang X '

ANG THONG _
Nong Saeng,

© Pa Mok ~ Naokhon Luang

ng
ha

@

n ® 3063 oiol

NAKHON S1 AYUT TRAYAY

3 ena |.0
{3419 0100 @4 3263 5

3263 0201 :
Bang Pa-in
2087 0100 flo

Bang Sal

32 0401

e

vy Vb

- SCALE
3 *] 10 Km.
]

LEGEND !
mmmmE PROJECT ROUTE PROVINCIAL HIGHWAYS
DIVIDED HIGHWAYS srmm——  PROVINCIAL HIGHWAYS ( Unpaved }

e NATIONAL HIGHWAYS @ CHANGWAT | AMPHOE



GENERAL

Project IM-23 is the upgrading of ex1stmg Route 3267 in Changwat Ang ’I‘hong and Changwat
Ayutthaya. :

It or 1g,mates at the junctlon w;th Route 32 in Ban Nam Phung and runs eastwatd to cnd at
the }unctlon with Route 3022 in Ban Raok Manao with a total length of 20 87 km

DOH pr ev1ously classified this 1oad among thosc to be rehablhtated but Iater dec1ded to up-
_ 1grade it from the existing F4 to Fl1 mcludmg work to raxse the embankment. The reason for

this decision was that this road is Ihe maii road connectmg the Changwats of Ang Thong and
_Sarabur;

The terrain is flat, and the area along the roacl is fully cultwated with paddy There isa cement : |

productmn plant of Siam Cement Company in Amphoe Tha Rua near the end point of this
road and heavy vehicle traffic on this road is heavy. The emstmg road contains several flood-
prone sections and soil condltions are not favorable. Consequently, the existing road cendmon
is often pooT;

There are nine permanent bridges with a total length of 886m. /

The alignment of the proposed road follows the existinig road, and cement concrete pavement
with a widened width is adopted due to the expected high level of heavy vehick; traffic.

- 232 '



2. TRAFFIC FORECAST

" Base Traffic Volime =

==t AR P - = = S ] IR AR IS IR ST M BA SR IR AN IS B2
S e _ Traffi¢ Volume .
‘Project ‘Saction Year —medesemmmssaos = ot o e
code 'MC  PC LB HB LT - .MT .. HT ADT
IM~23 3267- 5KM 1987 464 504 92’ 146 980 395 634 2651
3267-20KM 1988 414 264 89 - 226 169 175 - 437 1960
Average - . 439 384 91 186 | BT5 285 186 2306
- Traffic Growth Rate R |
: . To{Unit:Percent)
= =3 S == e EmmIEIEIRR e IS TRRTmEs st
Project Section Period MC PC LB - HB- . LT MT ‘HT
IM-23 3267- 5KM 1993 7.61 9.45 5.41. 7.48 6.41 7.31  8.16
3267-20KM 1994 <2000 . 4.44 4.98 5.10 4.93 4.64 4,92 5.39
2000 -2008 4.41 4.56 5.10  4.88 4.44- 4.51 4.01
=ree mmm= = ] mreuenzan ey cezaz : ¢
Future Traffic Volume -« . o
N e o . {Unit:Vehicles/Pay) .-
mmm=— - = z o 3 '_ = =i ‘ e B
Project Section Year . MG PG LB . HB SLT O MT "RT ADT
IM-23 3267- 5KM 1994 752 910~ 132 236 1439 33 884 4284
. 2000 976 1219 179 315 1955 844, 1080 5592
2008 1379 1741 266 461 2768 1201 1480 7817
3267-20KM 1994 624 436 122 340 1098 261 668 ° 2926
2000 809 583 164 454 1441 348 817 3807
2008 1143 833 244 665 2040 495 1119 5396
Average 1994 <688 . 6713 127 288 1294 447 .. 17T~ 3805
© 2000° 893 901 172 385 .1698 596 949 4700
2008 1261 1287 255 S63 2404 848 1300 - 6657

i
]
I

{UnitiVehicles/Day)

BASE

ROUTE 32867

1,960

THA RUA

233

RQUTE 3267

1994

 ANG THONG

2,900

THA RYA

2000
ANG THONG

5,600

ROUTE 3267

3,800

THA RUA

Project IM-23

2008

ANG THONG

7900

ROUTE 3267

THA RUA

UMIT I VEHICLE / DAY



3. ENGINEERING

3.1 Materials and Boring Results — . : e e . -
| FIGURE  MATERIAL SOURCE

(1) “Materials - ] : L ' - o NS T ERDNA | Y
_ _ U\ o Khok Samrong
DESCRIPTION OF MATERIAL_SOURCES L : : : o . 3283 0100 0\0\ ,
e e et e e et e e e e i i «9’_" _
Material _' : Source . Descrlptlon' Estlmated Haullng
: of o @uantity Distance L
Sample cu.m, o ' {kim) 335 10100 5090'0'0 _
e o e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et v s e I - .
' | ' R SAG BURI TNy | o
Soil Route 3041 Km 8+000 Silty Sand  Plentiful '27.00 RN Phrom Buri 3014 0100 b ooz '
: _ _ : . . - o N =5 %n | e o
Laterite Route 3022 Km 18+700  Gravelly 60,000 ' 35.00 { —l 0100 L_O_ BL—{?JT 0100 |} Phatthana Nikhom
Right Side 3.4 Km Laterite ' , R P R -
SR SR IEP I _ {O" of o,‘%s §§ :§
Crushed Rock Route 1 Em 129+500 Lime Stone  Plentiful -35.00 _ e - - of o L0
Both Sides n ' 1° o " . 310 6100 &
N © Phra Phutthabat i .
_ o s S o, f 3385 0I00
——————————————————————————————————————————————————————————————————————— _,_""4' » Nong Don & ?’070\00 A )
Ban Hhrock .0 / ' 21 0100
Chaiyo D Ph Bion Mo
22 0601 on Fhu Kceng Khoi

%2 “‘iﬁ Em ﬂia%" '
3 3267 0200 Guef

RESULTS OF LABOTATORY TESTS
: v __Mahq Rat ' Tha Rua Saoch

L O Y IPRENURE 3023
Conp. | 5160
§ieve Analysis ¥ Passing Plastieity - DH-T Stand.  Lab, C.B.B. - Nong Saeng °
_______________________________________________________________________________ Nakhon Luang
out. R Swell \ Bang

Fuhgn @ 3063 OIO

50.0 25,6 1.0 9.5 M KO HO 4200 LL PP 955 gajec 05X a3

O S Sy e Ny 3
_ _ g 3063 0i02 Phachi "
Soil 100 97.0 89,1 67.6 44.4 87 1L 18 1970 6.2 - Y, 3061 0100 - %
‘ o N L op 0 Uthai o
Laterite 100 87.5 90.1 62.1 39,4 274 173 1.8 29.%8 9.6 - LT Bl - : & Y
. : . Sena V’)ﬁ 0 N
: ' ' 5410 o100 @A 5263 U2 Ga0z G hé‘ y
Crughed Rock - - - - - - - - - - - - 180 - / il %,
PHRANAKHON 'S AYUTTHAYA T N\
| ST SCALE -
Hote: Abrasion test tesult of Crushed Bock 25.4 % ' - ' ""‘L e 29 Kin-
: : LEGEND
HERNE STUDY ROUTE 3 BORROWPIT OF EMBANKMENT
NATIONAL HIGHWAYS (4 LANE) A SOURCE OF GRAVELLY LATERITE
NATIONAL HIGHWAYS { 2 LANE } @ SOURCE OF CRUSHED ROCK

PROVINCIAL HIGHWAYS
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3.2 Prelimlngry Iresign

(i) Gébmet;ic-})eéign Cﬁtéria |
Design Stan'da;:.d ' | ) : . F
Design._Spe.ed S T 70-90 krﬁ!h' .

Geometric Design. Criteria

e e b e ean e e Rt Ae ek e me AT i TEN ma e Sme T S R e m me me i mee e e e e e B den O e T e MEL L S TR e e T e e o me Mo fos e

- Désign Spgae'd (km/h)
Description i IRt et enhl b
90 80 70
. Minimum Radius & ‘Curvatiure (m) 280 210 160
Minimum ;S'toppi.n_g Sight Distance (m) 140 115 - 90
Maximum Gradient (%) _ 7 8 9
EXIST : EXIST
RIW :
40.00+~50.00 E/W
!Lrsl 550 lL?ﬁIﬂ
L 250 7.00 250,
| > - _ .
| 350 4 3560 1. . =
| CONCRETE PAVENMINT TN s e e
WIDENING SECTION
ExisT ,
’
XY |
40.00~ 50.00
e 250, 5 7.00 250
! 380 350 b i !
/ljfé—:—ﬁ—_#“—"":-w——-—-‘f;\l .
BT i LN COMCREVE PAVEMENT o —

23-5

- RAISING UP AND WIDENING"SICTION

TYPICAL CROSS SECTION (ROUTE IM-23)



3 (Zulvcr{s

" No. | CHAINAGE EXISTING CULVERT NEW CULVERT . | No. | CHAINAGE | EXISTING CULVERT NEW CULVERT
] 0+020" RCP 1 - $0.60X18 EXTENG = & M _ _
2 0+191* RCP 1 - $1.00X15 EXTEND = 5'M 51 | 154967 RGP 1 - $0.80X20 EXTEND = 6 M
3 0+651° RCP 1 - $1.00X17 _ EXTEND = 3 M 52 16+692 RCP 1 - $1.00X17. EXTEND = & M
4 0+988 RCP.1 ~ #1.00X16 CEXTEND = 8 M 53 {74195 | BOX 2 - 2.50%X2.50X58 REMAIN
5 14251 RCP 1 - £1.00X14 EXTEND = 8 M 84 | 18+170" RCP 2 - 60.60X17 EXTEND = 4 M
8 14410 - RCP 1 - #0.60X13 EXTEND = 9 M 55 184297" CRCP 1 - @1.00X17 EXTEND = 4 M
7 1+629 RCP 1 - @0.60X15 EXTEND - = 3 M 56 | 18+881 RCP 1 ~ B1.00%X%3 EXTEND = 9 M
8 14732 RCP 1 -~ $0.60X14 EXTEND = 6 M 57 | 18+650 BOX 2 - 2.50X2.50X45 REMAIN
g 1+845 BOX 2 - 4,00X3,50X14 : REMAIN T: 194934 T RCP 1 - $#0.6OX1S5 EXTEND = & M
10 1+939 RCP 1 -~ B0.80X14 EXTEND = 6 M ' 59 | 204n04 RGP 1 - B0.60X16 EXTEND = 4 M
: : - B0 . C20+779 RCP- 1 -~ §0.60X16 . EXTEND = 4 M
11 2+460" RCP 1 ~ £#1.00X17 EXTEND = 3 M ‘: o _ ' . '
12 3+157" BOX 3 - 2.10%2.10X17 REMAIN 61 20+970" RCP 1 - $0.60X14 EXTEND = 4 M
13 34236° RCP 1 - §0.80X24 REMAIN 82 214325 RCP 2 - @1.00016 EXTEND = & M
14 34812 RCP 1 - $1.00X23 REMATIN _ 83 214506 RCP 1 - $0.60X18 EXTEND = 5 M
15 44809 RCP 1 - B1.00X2h EXTEND = 2 M . 64 224126 RCP 1 - §0.60X17 ' EXTEND = 5 M
16 54028 RCP 1 — £1.00X31 EXTEND = 5 M 65 | 224816 RCP 1 - £0.60X20 . "~ EXTEND = S5 M
17 5+485 BOX 3 - 3.00X3.50X17 REMAIN 66 23+407" RCP 1 - $0.80X22 EXTEND = 5 M
18 54637" RCP 1 - PO.60X24 EXTEND = 4 M 67 234534 RCP 1 - B0.60X1% EXTEND = 4 M
19 54838 RCP 3 ~ §#1.00X30 REMAIN 68 234958 RCP 1 - £0.60X21 EXTEND = 5 M
20 64338 RGP 3 - #1,00%22 EXTEND = 6 M 69 24+135" RCP 1 ~ @0.60X16  EXTEND = 4 M
70 - RCP 1 — §1.00X17 .
21 6+811 RGP 3 - §1.00X23 . EXTEND = 5 M 24+63% | _ EXTEND « 4 M
22 7+242" RCP 1 - $0.60X23 REMAIN 71 244977 RCP 1 - 81.00X17 EXTEND = &4 M
23 7+361 RCP 3 - §1.00X23 ' EXTEND = 5 M 72 25+344 RCP 1 - 21.00X16 EXTEND = &4 M
24 74742 RCP 1 ~ §0.60X25 REMAIN 73 254760 | . RCP 1 - §0.00X15 EXTEND = & M
25 7+850 RCP 3 - @1.00X22 EXTEND = 5 M 74 2645357 RCP 1 - $71.60X15 ExTENb - 4 M
28 84142 ROP 1 - #0.60X30 _ REMAIN- _ 75 26+652 RCP 1 -~ £0.60X16 EXTEND =" 4 M
27 8+287 RCP 5 - §1.00X30 EXTEND = &4 W 76 264838 RCP 1 - #0.60X15 EXTEND = 4 M
28 §+452" RCP 1 - B0.BOX25 EXTEND = 4 M
29 8+758 RCP 3 - §1.00X24 EXTEND = & M
30 94308 RCP 3 - 91.00X32 EXTEND = &M
31 94561 RCP 1 - ©1.00X28 : EXTEND = 4 M
32 9+639 BOX 2 - 4.20X3.50X15.30 'REMAIN
33 104151 BOX 3 ~ 3.50X3.00X17.30 REMAIN
34 104217° RCP 1 ~ @1.00X21 EXTEND = 5 M .
35 104386 RCP 2 - $1.00X20 | ExTEND = 8 M (4) Bridges
36 104700 RCP 1 - $71.00%20 , EXTEND = 8 M
37 10+833 RCP 1 - $0.60X26 CEXTEND = & M -
38 114207 RCP 1 - $1.00X20 EXTEND = B M NO. STATION EXISTING RC BRIDGE PROPOSED RC BRIDGE
34 11+311 RCP 1 - £0.60X18 EXTEND = 8 M '
40 114797 RCP 1 - $1.00X17 EXTEND. = 11 M
s : S 1 24785 8.00x120.00 -
41 124564 RCP 7 - $1.00X23 EXTEND = 6 M 2 3+873 8.00x 40.00 -
52 124840 RCP 2 - $1.00%24 EXTEND = 5 M 3 44250 8.00x120.00 -
43 134525 RCP -1 - $1.00%37 - EXTEND = B M 4 44426 © 8.00x 76.00 -
4t 13+809 RCP 2 - £1.00%23 EXTEND = 5B M 5 5+323 8.00x190. 00 -
45 14+023 RCP 1 -~ B1.00X20 - EXTEND = 6'M 6 8+973 8.00x 54,00 -
46 14+090 “RCP 1 - £1.00X23 EXTEND = 4 M. 7 11+261 8.00x 16.00 -
47 144416 RCP 2 - #1.00X22 EXTEND = 5 M 8 12+ 144 8.00x 60.00 -
48 144866 RCP 1 - #0.60X19 ' EXTEND = 3 M g 26+263 8.00x210.00 _ -
49 154443 RCP 2. - @1, 00X21 EXTEND = & M . '
50 15+582 RCP 1 - 81.00%17 EXTEND = &4 M Note: All existing bridges are to be removed.

23-6.



- (2) Pavement Design .

SCumulative

v A e e R Ll TR A Moy e W A b eh e

- A L s e b A A e PR Ak A A L m L A A e A

S o _ _ FRL * Overlay
Type of Design of ESA Reguired  Dxeff Dol Thickness
Overlay  CBR W18 x 10 D or SN or or - (cm)
' (20 years) SNxeff  SNol
PCC 6.0 10,336 D = 23 cm - D=23 cm Slab 23
L Levelling 3.5
. : h £ RmoaD ‘
. 280 530 1 380 L - 280 O
5 5 ' ?
| 5 28] (1028 I 0.28~44 [oos o2s
1
e B AL 3 B S L Y B A N
_I 2 o 4 jl —t "‘“"-\\ -
-7 ' ' -PCC GVERLAY T 23 CM. RN
AC LEVELLING COURSE T+ 3.6 CM. -
- ExisTING AL PAV.
EXTENSION AC PAV, T+ 3 CH.

EXTENSION SUB-BASE Y« 13 CM.

SHOULDER T+ 20 CM.

AT PAVED SWOULDER 1= 3.% CW

237

EXTENSIDN BASE COURSE T+ 20 CM.



3.3 . Quantities and Consh‘uction: and Road Main'tenanlc_&e Cbsts D

(l) CONSTRU(‘TION QUANTITIES ANI) COSTS
' (P: o_lect IM 23 Lcngth 26 87 km) .

e —__ﬂmh“m—_ﬂwm—d"m"uﬂﬁv'—-—‘-wﬂv——-H.ml—v—--uw—-!-vﬂw—-—wﬂ-ﬂ—--ﬂ&.m—nu'u—.v—._wu-—a-——‘wmmﬂ-——-ln-u._-\-‘.pwm-'—!‘llb—b-—.“-——ﬂ~~—~—_“uu—ﬂm“m#—nm—
_......:__...n4_._.__....___..__._._._.‘-.--_-._..p*...__.........«._..-—......._.-—-....._“—.........-..........—_.............._.

_‘_....._H_.....__.__:.A.::—.._.__....-m

o _ Financial : : 'Fi'nan_cial‘ Economlc Cost. Re31dua1 Value

Ttem ~tUnit’ Unit Rate Quantity Total Cost  —-—emmmcmsmiem e oot e s

s Baht 1000 Baht - % 1000 Baht % 1000 Baht
FARTHWORK - | 2 e . B : _ e

Clearing & Gribbing ha 10,000 52 . 520 a5 442 - 90 398

Roadway Excavation (Unclasmfled) m? 18 R 84 - 90 -

‘Roadway Excavation (Classufled) m3 38 3,200 o122 84 102 90 92

Embanlarent (CGommon ) : m? 33 . - - 86 - 80 -

Embanlkment, ' (Borrow) ‘m3 110 120,500 13,255 88 11,399 90 10,269

Removal of Existing Structure - each 60 000 - - - 84 - 80 -

Sub Total - 113,897 11,943 10,749
SUBBASE and BASE COURSES , - e o -
Subbase _ ' n? 168 12,900 2,167 83 1,799 50 899

Aggregate base . m3 308 - 15,060 . 4,635 = 84 3,884 50 1,947

. Shoulder’ (3011 Aggregate) md 196 - 30,100 5,900 83 4,897 50 2,448

~ Sub Total . - o 12,702 10,589 5,294
SURFACE COURSES . N S _ 7 |

Asphaltic Prime Coat w? 1t 53,800 - 592 93 650 50 276

Asphaltic Tack Coat m? 5 161,250 806 93 750 50 375

Double Bituminous Surfdde Treatment - Cmd 32 - - 81 ~. 80 -

Asphalt Conérete Surfacing ton - 907 32,800 29,750 90 26,775 50 13,387

Portland Cement Concrete Paveﬂmnﬂ; me: 1,630 41,900 68,297 90 61,467 50 30,734

Sub Total =~ - : . 99,445 89,542 44,771
snwﬂwms(mmumhmm ) : - o

RC Pipe Culvert (D=1,00 m) m 1,800 367 661 88 581 50 291

RC Box Culvert (2-2.40x 2,40 m) m 10,000 - - - 90 - 50 -

RC Bridge (W=11.0 m) m 63,000 - - 87 - 50 -
_PC Bridge {(W=11.0 m) m 80,000 - - 87 - A0 ~

Bearing Unit m? 2,200 - ~ 87 - 50 -

Sub Total : 661 581 291

Total (a) 126,704 112,656 61,105

Miscellaﬁeous work ( (a) x 7% ) is 8,869 87 7,16 0 0
CONTRACT AMOUNT (b) 135,573 120,372 61,105
PHYSTCAL CONTINGENCIES ( (b) X 104 Yy (e) is - 13,557 12,037 6,111
ENGINEERING AND SUPHRVISION . _ -

S (b)) + () x 0% ) (d) is 14,913 100 14,913 0 0
LAND ACQUISITION (Average) (e) - ha - - : - 100 - 100 -
PROJECT COST ( (b) + (c) + (d) + (e) )~ 164,043 147,322 67,216

| " 6,105

AVERAGE COST PER KM

s i s ey S - s £ e e et O e i Vi A vy 4 S I e ST o P o Y AV P e e P ot v o e e T

R L L N N I o L o N N L N D e L L L L R S R R R R SR - o A o R I s L L N N S LR L N o m N R I L S N I s L D S R N L NN D R E o ST e m D am v 2l o v b S vl i it v o b e = o o ol 2



3.4 -Construction Schedule

(2) Road Maintenance Costs

*
a

{Unit

. Baht/Year)

B T T S LT T L L L e S A

S S m trd L T Ak L e e e e e e e e e M R =R L AR A L b e e e R I ir Sk rr mre 4 e e mn e mem Al S ks e e et WA RA il e mee e e e ey pam

1982
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1983

]
1
]
1

TR TR U TR T IR R T R H R T U R T TR TR TR TR IR TR T T30,

198} i

© Year dnd

'
i
1
1

1 ?orll]lg;s '

'With Project

‘Without Project

-
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-

—
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471,273

Existing

271,790
347,805

- 518,510

1994
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BENEFITS

'ROAD CONDITIONS

Wlthout PrO)ect_. Wlth ProJeCT
DI : Paved I R Laterite o _ : : . :
e R I s e No. of No. of - - ST No of No. of
- Road S Good o Fair o ' ' Narrow Wooden Road Paved ‘Narrow Wooden

Sectlon Léngth Good /Fair Fair /Poor . Poor Good Fair Poor Bridge Bridge Length -Good Bridge Bridge

_Hnnmw——_—..—..——--—-ﬁmw-—-——-——.--..-—-.—-.-.-....--———«-——..-.——--——.-.v——-._.-_.-—-—-............,.-q............___...—..u_..__..._.__.._..,.,.....___.....-..--.-_,__,...—-___.__._;.-_..-.._.,_.....—_.-.__aun_m~mu

3267-5km  10.1 - - . - - 101 o - - - - - 10.1 1001 - -
3267-20km  15.8 -~ - = 7.0.. 8.8 - - - - - 15.8 15.8 - -
BENEFITS

{1000 BAHT)

—w_nnuﬁ-“........--........__....__......._.._.—........__.__.....-._,___.--.......__._._...-_._.___....-———-._....._.__...—'_..'.-_.__......-—-n-...-_...-———....-...........--..-....__-.....__...._.—..-......__._..........___——____

VOC Savings Time Saviings Total Savings
"""" EJ;;;I“"_"};;;;;;'."""""‘""f' " Nomal  Indueed  Nomal  Induced
Year Traffic Traffic rTgtal .- Traffic Traffic Total Traffic Traffic Total
1994 27,961 o 27,961 7,737 - 1,187 35,698 - 35,698
2000 36,197' ' : ~ '36',_"197 10,196 R 1'0,196 46,393 - 46,393
2008 51,125 T 51,125 14,673 : - -"14,573' 65,798 - '65,798
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6. ECONOMIC EVALUATION

IM-23 : -
COST AND BENEFIT STATEMENT _
. S - _ (1000 BAHT)
COST BENEFITS DISCOUNTED( 12%)
CONST. . VOCT TIME  MAINT. : : E
YEAR COST  SAVING  SAVING  SAVING TOTAL COST BENEFIT
1992 58,929 E _ L 0 73,921 0
1993 88,393 C o . 0 99,000 0
1994 27,961 7,737 209 35,907 © 0. 32,060
1995 ' 29,334 8,147 . 210 37,691 0 30,047
1996 - 30,706 - 8,557 210 39,473 0 28,096
1997 ' 32,079 8,967 211 41,257 0. 26,220
1998 33,451 . 9,376 212 43,039 ° 0 24,421
1999 . 34,824 9,786 213 44,823 0 22,709
2000 36,197 10,196 - 213 46,606 0 21,082
2001 38,063 10,756 214 49,033 0 19,804
2002 39,929 11,315 215" 51,459 0 18,557
2003 41,795 . 11,875 215 53,885 0 17,350
2004 43,661 12,435 216 56,312 0 16,188
" 2005 o 45,527 12,994 217 58,738 0 15,077
2006 - 47,393 13,5564 © 218 61,165 0 14,017
2007 49,259 14,114 218" 63,591 0 13,012
2008 (67,216) 51,125 14,673 219 66,017  {13,754) 12,061

TOTAL 80,106 581,304 16-—!,482- 3,210 748,996 159,167 310,701

NET PRESENT VALLE 151,534
BENEFIT COST RATIO : i.95
INTERNAL RATE OF RETURN 21.9%

FIRST YEAR RATE OF REIURN : i8.5%
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6.

DRAWINGS

I NI

e Ty S aand Skl

) o

- F=

]

p |

ac

®
-

O

HWY
Pl -

NQ, or #

RT
LT
EXIST.

EXTD.

RC_-P-n-:ﬁaxl

RC-B-n-axbxli
BR-T-ax!-n

BR-RC-aX l~n

ABBREVIATIONS and SYMBOLS for PLAN and P'ROF[LE.

NEW CONSTRUCTION SECTION OF STUDY ROUTE
IMPROVEMENT SECTION OF STUDY ROUTE

BRIDGE (PROPOSED, Exxsrmc)
BOX CULVERT (PROPOSED, EXISTING)

PIPE CULVERT (PROPOSED, EXISTING)

MIGH WATER LEVEL

HIGHWAY

POINT OF HORIZONTAL INTERSECTION

NUMBER

DEFLECTION ANGLE
RADIUS OF CURVATURE
TANGENT LENGTH
LENGTH OF CURVE
RIGHT

LEFT

EXISTING

EXTEND

PIPE CULVERT, n (ROW), $a(DIAMETER, m), | (LENGTH, m)

BOX CULVERT, n (NO. OF CELLS), 2Xbx 1 {CLEAR SPAN
DEPTH x LENGTH.m) = S .

TIMBER BRIDGE, ax 1 (WIDTH X LENGTH, m), n (NO. OF
SPANS) o S o |

CONCRETE BRIDGE, a x | (ROADWAY WIDTH x LENGTH,
m) n (NO. OF SPANS)

©23-12
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