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SUMMARY

PROJECT IM-12

ITEM

DESCRIPTION

Changwat
Origin
Destination
Route No.
Project Length
Standard
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- Proposed
Traffic
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- 2000
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Pavement Type

- Existing
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Bridges

- New Construction

- Replacement
Construction Costs

- Financial

- Economic
Economic Evaluation

- IRR

- B/C
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GENERAL

The proposed route is located in Changwat Ang Thong and Changwat Ayutthaya, It
originates at the junction with Route 3064 in Amphoe Pho Thong in Changwat Ang Thong,
and runs southward to end at the junction with Route 3263 in Amphoe Sena in Changwat
Ayutthaya. Its total length is 51 km. '

The road is made on top of the eastern embankment of a lar'ge-_scale canal throughout
its length. The surrounding terrain is flat. The emb‘z‘mkméni is generally high, reaching
3.0m in soriie places, Horizontal alignment is generally fair with some poot sections. There
are cight adequate permanent bridges and two narrow concrete bridges requiring widen-
ing, Both sides of the road {the western side is across the canal) are well cultivated with
paddy. The road has asphaltic pavement except for the last 10km section, which is of
laterite surface. The first 12km section, between Routes 3064 and 3195, has little traffic
and is therefore in good condition. The remaining section has more traffic and is in poor

condition at places.

There are seven sharp curves below standard in the existing road. The first curve is the
approach to a bridge near STA 28 + 000. However, vehicles must reduce speed approach-
ing this arch type bridge anyway, and the existing curvature of R = 121 m (the standards

call for R more than 160 m) was considered within the acceptable range. Alignment im-

provement, therefore, was not applied to this section.

The S-shaped curve between STA 28 +400 and STA 28 + 700 was planned to be improved
in its alignment within the easily acquirable right-of-way despite the existing adjoining
“bridge, whose shape is not a pronounced arch like the one at STA 28+000.

The existing road alignment shows a considerable detour between STA. 30+ 000 and STA
33+ 000 as illustrated in the attached Plan, The resuits.of site surveys indicated a high
degree of difficully for a shoricui because of the proximity of a wat and houses along
the road and possible flooding along the river. It was decided, therefore, to apply only
minor improveménts in alignment to two sharp curves in this section.

The sharp curve near STA 34 + 000 was planned to be corrected as much as possibie be-

cause the bridge crossing the canal is flat.

The section between STA 49 + 643 and STA 50+ 971 (the end point at Route 3263) is to
be newly constructed with a !engt'h of 1.3km, Its alignment was determined by avoiding

existing houses and public facilities.

There is a plan to upgrade this road in future to a secondary national highway together
with Route 3111 as described in the description of IM-11. Consideration was given to the
smooth connection with Route 3111, Because of the existence of bridges, 'however, the
two roads could not be set closer than shown here.

12-2

This road, upon improve'ment, will form an alternate, together with IM-11, {o Route 309
and will provide a {ast north-south road to the area surrounded by Routes 309 and 340,
Traffic can be expecied Lo divert from Route 309 to a certain degree.



2, TRAFFIC FORECAST Base Traffic Volume
o {Unit:Vehicles/Day)

Project  SecCtion  YEAr o e e o e s s e e
Code MG rC LB B LT ML - HT ADY
IM-12 RID-N 1988 465 39 81 16 120 52 26 340
RID-M 1988 443 24 - .0 0 221 68 8 321
RID-S 1988 250 63 42. 0 272 . 48 ST 432
Traffic Growth Rate o
. , . (Unit:Percent)
Project Section  Period MC PC LB HB LT MT HT
IM~12 RID-N <1993 8.46 8.80 5.44 6.77 .9.17 7.93 -9.14

RID-S . -1993 B.46 B.80 5,44 6.17 9.17 7.93 9.14
1994 -2000 6.86 .6.25 '5.28 7T.57 1.06 .67 ‘7.95 ' 5
2000 -2008 5,39 5.70 4,99 2.31 4.92 6.18 6.76 BASE 1984 : _ 2000 QUB

PHO THONG PHO THONG

2| PHO THONG PHO THONG

I¥-12 RID-N 1994 g 6 0 0 63 14 a7 120
' 2000 O 9 0 0 a5 22 58 184
2008 0 i5 0 o 139 36 08 288
RID-M 1994 0 19 o 0 193 14 37 263
2000 o 28 0 0 290 22 58 398
2008 0 44 0 0 . 426 36 o8 504
RID-3 1994 o 19 o o 193 14 37 263
2000 0 28 o 0. 290 22 58 398
2008 o 44 0 0 4286 36 98 604
T L N E E m——— T 1 T -1 -1t e S e = m==== === ——1—1 ===
Induced Traffic Yolume
: {Unit:Vehicles/Day}
Project Section Year  MC PC LB HB LT MT HT ADT : B SEMA  sEMA SEHA
iM-12 = RID-S- 1994 80 23 14 0 103 140
2000 118 32 18 0 158 208 URIT © VEHICLE / DAY
, 2008 118 51 217 0 229 3017
Future Traffic Volume :
{Unit:Vehicles/Day)
Project Section Year MC BC LB HB LT MT HT ADT
iM-12 RID-N 1994 746 70 119 24 262 96 80 651
2000 1110 100 163 a7 . 395 150 - 127 972
2008 1690 156 240 44 580 242 214 . 1476
RID-M 1994 711 58 1 1 559 121 50 790
2000 10568 84 2 2 B42 189 79 31198
2008 1610 131 a 3 1237 306 134 1814
RID-S 1994 481 144, 71 2 141 90 48 1102
2000 715 201 97 3" 1125 140 11 1649
2008 1087 323 143 3 1653 226 130 2478

Nate. N: North section M: Midle gection §&: South_section 12-3



3. ENGINEERING
3.1 Materials and Boring Results

)] Materials

DESCRIPTION OF MATERIAL SOURCES

Descrlptlon _ Estlmated Haullng
Material Source of Quantity Distance
Sample cu.m. (km)
Soil Route = 309 Km ‘$ilty Fine & Plentlful 23
Left Side 0.2 Km_ _ Trace Medium Sand
Laterite Route 324 Km 1304000  Gravelly Plentiful 63
Left Slde 7.0 Km Later%te
Crushed Rock Route 1 Km 1304000 Lime Stone  Plentiful 68
Both Sides : :
RESULTS(H?LABORAJTH“{TESHS
Conp, .
Sieve Analysis ¥ Passing Plasticity DH-T Stamd. Llab. [.B.R.
. Dpt. CBR Swell
50,0 25.0 19,0 9.5 ¥4 R0 ¥30 ¥20D it P -9%%. onfcc 99 A
S0il 100 91 34 - ye 16.4 1,49 2.0 -0.4
Laterite 100 9 % 8 73 52 ¥ 17 28.510.0 gA 24l 2B -

Cryshed Rock

tlote

Abrasion test result of Crushed Rock 22. 6 %
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(2) Boring Results \
BROREHOLE LOCATION
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——To €. Ayutthayo A4 ~:I-‘— Clay trace fine sand, dark gray
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ss-1} 1.50| 1:95]) s9.5 1.69 ' cH 2.5 § 2/18 14155 4z ? 4
85-2 3.90 3.45) 63.1 1.64 100[99 |98 | o 2.5 | 2/18' — 15{s5 . 7 %25
$5-3] 4.50{ 4.95] 80.5]73.4 29.1) 44.211.54 : CH 1.2 | 2/18" ] \5?
— . :
5S-4{ 6.00| 6.45} 73.3 _ ct 1.2 §2/18 16155 - % & 6]
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$5-5¢ 7.50| 7.95} 69.5 _ 1.59 : ci iz | 2/18e
55-6f 9.00) 9.45} 57.2 . ci _ T §1.2 2 - -
: 71s5 P4~ Clay trace fine sand, grayish 30
§5-71 10.5(| 10.9Y 55.3]59.8 | 26.5 { 33.3)1.69] - cil 2.5 3 17955 s ’ D a
- brown and browin, very stiff.
ss-o§ 12.0( 12.44 0.0 _ 100]99 |es | cu 2.5 4 . {CH) 27.00 m ’ ) /;;
8|ss Erd ri ish ; [a
ss-o | 13,5 12,94 23.5 _ 2.00 ' ci - {16.2] 20 1S A ane sy cpa, wravien ety L] R
ss-1¢ 15.00 1S.41 26.8 ' | 1.88 10099 |97 | cu 15.0] 12 ) 19155 32 Fine sandy silty clay, li-grayish ™ \g 35
§5-14 16.5(1 16,94 27.8{51.3 [ 19.4 [ 31.9|1.87 cH | 15.0 | 13 551 t(’;i‘;“ hard. \ 39
ss-1: 18.0¢f 18,49 24.7 : I 1.88 cH 16,21 17 ¥ r0§ss 2 G {
85-14 19.51 19,94 21.9 . © {1,093 10099 | ci 200 23 21]ss b 31.95 . | b Eas -
ss-14 21.0¢0 21,49 23.1 , ' 1.97 ' ol ] : 6.2 20
5515 22.5¢ 22,99 20.5 ' 2.00 CH . 8.7 25
__ END OF BORING
85-10¢ 24.0¢ 24.44 19.2]66.0 | 26.4 | 39.6 |2.02 .{cu 22,5 | 32
- 35
58=17 25.500 25.9Y 22.1 1.97 CH 22.5 10
Ss5-1¢ 27.00 27,47 19.1 2.08 oo | ggf eals7 | on ' - 27 I S et
ss-19) 28,51 28,91 18.1}50.5 | 20.0 {30.5|2.03 CL 22.5 | 3%
ss~-20] 30.00 30.44 16.8 . 2.07 oo | 9e| 97172 | cL 22,571 39
ss-21] 31.50 31,99 16.9 i ai 22.5%) 46
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3.2 Preliminary Design

{1) Geomeiric Design Criteria

Design Standard F-2
Design Speed 70-90km/h
Geometric Design Criteria
Design Speed (km/h)
Description e e e

Hinimum Radius & Curvature (m)

160 210 280
Hinimum Stopping Sight Distance (m) ap 115 140
- Maximum Gradient (%) 7 6 5
£ oF ExISTING ROAD
]
§ OF CONSTRUCTION EDGE OF KHLONG
! 3.00 | .
. St . ¥ SEE NOTES
i 20.00 r_ . VARIES v
11100
225, 6350 L 225
] !
900
150, 640 Iﬁw
1 i i I I ! "PH =180
! ! ! ' IRRIGATIGN CANAL o
—/ """""""""""""""" T L, HYiL= 110D g T e
_______________________ I Bl rviamany = —
b rd
‘h"‘-__ ,—-’ll
$TA. 0+000 TO STA. 17+100 NOTES

STA. 34+ 117 TO STA, A9+ 300
R/W WIDTH 40 M.

TYPICAL CROSS SECTION
iM—i2 ROAD CLASS F2

HEW R/W WIDTH 40 M.

(2) Pavement Design

Design Cumulative No, ‘Thickness of
CBR of of ESA W18 x 10 Pavement Structure
Subgrade (10 years) - (cm)
Surface 10
4.0 530 Base 20
Subbase 15
§ OF CONSTRUCTION OF fosreg WJD
.00
225 3.2% 325 . I .23
043 0.23 0.]25 .43
i m— =

N

L—ASPHALT COMCRETE 1210 CH,

L. FROM STA 17+100 TO STA. 34+ H7

2. FROM STA. 49+300 TO STA, 51+ 010

L £z
SOIL ADGREGATE SHOULBER

FIGURE

L——BASE COURSE ¥ « 20 0.

L%t - BASE T 1O QL

'L

SO ASGREOATE SHOUWDER

TYPICAL PAVEMENT STRUCTURE FOR FLEXIBLE PAVEMENT VEM-IE



(3) Culverts

NO. { CHATNAGE E EXISTING CULVERT
1! 14323 ! ROP 1-Dia 0.30x17.00
2 | 54581 | RCP 1-Dia 0.30x17.50
3 | 64619 - RCP 1-Dia 0.30x18.00
4! Bt600 ! RCP 1-Dia 0.30x15.50
51 o+g87 | RCP 1-Dia 0.30x18.20-
6 ; 114869 E RCP 1-Dia G.30x15.00
7 124992 } RCP 1-Dia 0.30x16.50
g 18+109 ! RCP 1-Dia 1.00x23.00
9 ! 19+968 } RCP 1-Dia 1.00x18.00

10 1 21+04Z RCP 1-Dia 1.00x19.20
11| 21+682 % RCP 1-Dia 1.00x17.50
12 | 224675 | ROP 1-Dia 1.00x17.00
13 ! 244141 \ RCP 3-Dia 1.00x18.80
14 } 254349 | HCP I—Dia-lfOOxZi.?G '
15 1 25+887 E RCP 3-Dia 1.00x25.50
16 g 264550 E RCP 1-Dia 1.00x17.00
17 E 274075 | RGP 1-Dia 1.00x17.20
18 | 274525 : RCP 1-Dia 1.00x19.60
19 } 36+114 | RCP 1-Dia 1.00x17.10
20 | 30+991 ! BOX

1-2.80x3.00x13.80

|
!
!

NEW CULVERT

RCP 1-Dia 0.60x21.00
RCP 1-Dia 0.60x24.00

RCP 1-Dia 0.B50x28.00

RCP 1-Dia 0.60x22.00

RCP 1-Dia 0.60x20.00

‘RCP 1-Dia 0.60x19.00

ROP 1-Dia 0.60x19.00

REMAIN

EXTEND 1-Dia 1.00x 2.00

REMAIN

EXTEND 1-Dia 1.00x 3.00

EXTEND 1-Dia 1.00x 2.00

EXTEND 3-Dia 1.00x 4.00

REMAIN
-REMAIN

EXTEND 1-Dia 1.00x 3.00

EXTEND 1-Dia 1.00x 4.00

EXTEND 1-Dia 1.00x 4.00

EXTEND 1-Pia 1.00x 3.00

REMAIN

- ma e LW WE e PA um Hm mm ke mm e mm e ma R aa R el MR Ak R mm mm mm mE ke RE mw e mm e ma =, mm = ma
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‘e mM mE mL mm mm mE mm t o mw mm e e mm e ma me mm —m mm mm mm me =k ey mm e ma = mk e e

—— - e

{ NO. E CHAINAGE E EXISTING CULVERT } NEW CULVERT
21 { 31+422 { RCP 1-Dia 1.00x16.30 { EXTEND 1-Dia 1.00x 6.00
22 E 32+295 { BOX 1~z}éox3200x12,90 % REMAIN
23 { 33+977 EIRCP 1-Dia 1.00x15.50 % EXTEND 1-Dia 1.00x 6.00
24 { 36+133 é RCP 2-Dia 1.00%21.00 % EXTEND 2-Dia 1.00x 6.00
25 { 47+085 | ROP 1-Dia 0.60x17.00 % EXTEND 1-Dia 0.60x 6.00
26 { 39+égo E HCP 1-Dia 1.00x33.00 % REMAIN
27 { 40+208 E'RCP 1-Dia 0.60x19.00 % REMAIN
28 { 40534 { RCP 1-Dia 0.80x21.50 E EXTEND 1-Dia 0.80x 8.00
29 € a0+682 { RCP 1-Dia 0.80X17.20 E REMAIN |
30 { 41+073 é RCP 1-Dia 1.00x36.00 § REMATN
31'5 41+481 E RCP 1-Dia 0.80x15.70 % REMAIN
32 % 424805 .E RCP 1-Dia 1.00x21.50 %.REMAIN
33 % 424962 % RCP 1-Dia 0.60x20.00 § EXTEND 1-Dia 0.60x% 6.00
3a ! 43+349 { RCP 1-Dia 1.00x11.50 é EXTEND 1-Dia 1.00x14.00
35 { 444087 ! RCP 1-Dia 1.00x12:00 f EXTEND 1-Dia 1.00x14.00
36 % 444900 { RCP 1-Dia 1.00x14.20 { EXTEND 1-Dia 1.00x10.00
37'% 464956 ! RCP 1-Dia 1.00x11.20 { EXTEND 1-Dia 1.00x12.00
38 é 48+338 ! RCP 3-Dia 1.00x20.50 E'EXTEND 3-Dia 1.00x 6.00
39 é 4g+600 _E - { RCP 2-Dia 1.00x18.00
40 % 50+940 % - E BOX 2-3.00x3.00x15.00



(4) Bridges

MO  CHAINAGE ~  EXISTING BRIDGE PROPOSED BRIDGE
1 053 - 5.00x24.00 SIAB TYPE  REMAIN
2 o548 é.aoxzs.oo SLAB TYPE o REMAIN
3 ‘1$+s71 - 6.30% 5.00 SLAB TYPE " REMAIN
4 20+369  5.00x 5.00 SLAB TYPE C mEMAIN
5 284023 $.00x70.00 SIAB TYPE  REMAIN
6 284314 8.00x35.00 SIAB TYPE  REMAIN
_"7 314661  B.00x44,30 SLAB TYPE REMAIN
'8 33461  3.90x 4.50 SLAB TYPE  7.00x18.00 STEEL TYPE
o 34+1a2 8.00x50.00 SLAB TYPE R 'REMAIﬁ |
10 494263 5.00x100.00 SLAB TYPE o REMATN
11 50+287 - |  11.00x76.00 - SLAB TYPE

128



3._3. Quantities and Construction and Road Mé_in’tenance Costs. . e

(1) CONSTRUCTION QUANTITIES AND COSTS

_ (Project IM-12 Length = 51.0km)

o wht A v AmE ma S e v As e A b M MR At e ek mem M Rve e b mbv wim bfm ek W e A W M W AW SE Nam lih e mr T fem phe mee ey O Ay Gus W AL Y m T S S A bel R win et M gma ek man S bk B e man M e A R e ot ek M kB v M hes R s e ram Gyl gy e M) g e mas b ey s Peb Aaa S b ik e - Vet o ket A faw hell Rnk -
bt Bl el e r il e e el Sl el ol Rl i el -l el -l el S Aer i Pl e et il el A A R e A i R A el e e ey = R el e el ol it et s il et el o e s I el e et = oo el i e ol o= iricd

: Financial Financial Economic Cost Residual Value
ITtem Unit Unit Rate  Quantity Total Cost - —mereame-o e ahalaatete T
_Baht 1000 Baht % 1000 Baht % 1000 Baht

EARTHWORK -~ = = o | -

' .Clearing & Grubbing Do e . “ha . 10,000 Y 540 85 459 90 413
‘Roadway Excavation {(Unclassified} w3 18 21,400 - 385 84 323 90 291
Roadway Excavation (Classified Unsuitable ™ N

_ o Material below Grade) m3 38 - = 84 -~ 90 -
Embankment (Common) ‘ o - w3 -33 - - 86 - 90 -
Embankment (Borrow) : o m3 111 553,200 £1,4058 86 52,808 90 47,527
Removal of Existing Structure each 60,000 1 60 84 ' 50 90 45

Sub Total ' 62,390 53,640 48,276

SUBBASE and BASE COURSES | | | |
-Subbase CREEE w : : m? 218 28,600 6,235 83 5,175 50 2,588
"Aggregate base : S : ‘ “m3 343 ' 78,000 26,754 84 22,473 50 11,237
Shoulder (Soil Aggregate) o m 3 252 38,200 9,626 83 7,990 50 3,995

~Sub Total ' ' o o : 42,615 3H,638 17,820

SURFACE COURSES . S _ '

Asphaltic Prime Coat =~ - ' m 2 11 380,900 4,190 93 3,897 50 1,949
Asphaltic Tack Coat : _ m2 5 328,600 1,643 83 1,628 50 764
Double Bituminous Surface Treatment me .33 - - 91 ~ 50 -
Asphalt Concrete Surfacing ton 330 77,600 72,168 90 64,951 50 32,476
Portland Cemént. Concrete Pavement - m? 1,687 - S 390 - 50 -

Sub Total. 78,001 70,376 35,189

STRUCTURES (Equivalent) . - o ' _

RC Pipe Culvert {(D=1.00 m) m 1,800 260 468 88 412 50 206
RC Box Culvert (2-2.40x 2.40 m) m 10,000 . 24 240 90 216 50 108
RC Bridge (W=11.0 m) _ m 66,000 _ 70 4,620 87 4,019 90 2,010
Steel Bridge {W=7.0 m) m 42,000 .18 756 87 658 h( 329
Bearing Unit m?2 1,600 - o - 87 - 50 -
Sub Total _ . S _ 6,084 5,305 2,653
Total (a) .189,090 164,959 103,938
Miscellaneous Work { (a) x 7% ) is 13,236 817 11,515 ) 0

CONTRACT AMOUNT (b) | 202,326 176,474 103,938

PHYSICAL CONTINGENCIES ( (b)-x;iﬁ% } fc) - ls. 20,233 17,647 10,394

ENGINEERING AND SUPERVISION - o o N _

{ {(b) + {(c)) x 10% ) (&) . is 22,256 100 22,256 a 0

LAND ACQUISITION | - - :

Developed Land o : ha 200,000 - -
Less Developed Land . ' . ha . 75,000 7 6256 _
Total (e} Co : : : _ 525 100 525 100 525

PROJECT COST (_(b) b o(c) 4 (d) + (e} ) 245,340 216,902 114,85

AVERAGE COST PER KM S 4,811
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3.4 Construction Schedule
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.(2) Road Maintenance Cosis

e e ma e ol m e = W o e mm = o -

TrE l mo ] me mm v e R e v owm o om— om _— -
I e 1
[ |
“ - “ T e M MM N m o e e e e m
—
L T . m
1T mer § e m™ omme A A B ome W mw -
I o 1t : :
—t
R B L ey -
1
1
e | me e an mm s m omm R omm ma - I
o " . 1
o) mer | = am mm m - S - - - H
[~ ad ™~ !
Cr 1 .
-— - L] -, W mm me w o - ey - -
. -3 |
- et e e e M m am am [ ——
Y
U TSR SR I | AU
- T mm o mm aw ome L we omm o -~ -
] mm | e emm oo e o = ol = o [
e i
4 ]
5 me R L T T Y T pput W - —— 0
1 e . H
B mm m ] e e e - -~ . - S ww mr ma
U ; : - [}
[ I 3 . ] .
I we - - ot ol - - - '}
1 . . ' R T
1 et . o -
I | e mm oma m —_—— M - - - - i
1= i : : 1
Tt X . . .
Y wm e A e A o . mw = me - e |
LI ~ ol
i a
[ M e e e w ma mn e o = a
“. (=~
& ) s e e e e e e g e )
e | P
o~ ) -
-— ] - —— e o e v o e -
i == B TR LY RYSSIGUE. RN -
| w
[ PPN I R —_—
PF4T |
FE—— - U U
T e = - A T LI N
P 1 g
R o B e e e i - -
1 . : '
o
-t

o mir e i e mw o e ma mm e

1
1
[}
1
[
1
|
[l
]
i
)
i
L
1
g
1
1
1
-
1
(]
1
N
A
1
i
1
i
...J.“ wa
. . —
Huu | mw ter mon o oy mm omr mom M a e mmp i=m mm
[~
-t} . .
v} mm e mm ma mm mm cw mw mm m m— mn —m
o
1
e [ mar A mm m o ma Ew ma R e e e
- - B : .
4 Cry - .
] ma e m- . e - - - man mw m
= T co
R ;
e ) mm stm e we M i e e e - -
—r -3 .
o~ 5 .
.o - o= - = —— e ae a-
el we 1
e
-t 1
¥ .
b mem - M. mm e me P L ew e~ -
L I i
. i . i
] = 1 wmmw e me mm - m— m wm e om
o .
] 1 . .
1 == - - m ey A= e ——
[ I
1 . -
) w1 AN e mE MW R R T MM MM e M e M e
i . B -
. . "
i vy .
13 [ [
1 = = o ——
1 @ [ =3 Fad
1o =] I . —
L A 4 - . w (=5 —
= 4+ P ™ w = = IS
L1 Y = 1 o ol wn o b [~ -
. 2 ] et [ et 3 e (] 1 [T
e W M 1 b= o (=3 = o
4 @1 or - =] - = o e Lo
ot < 1t [ -] = . e CEE D et W
o i T - e [T w — ot £ b
[ o = L] en 1) b~ [T~ ]
- 1 Q. o ] =t et o L=
[ w [ o> — n o b M
Qa1 om L o o [ 4 — TR ]
= ) g [~ V] (=% = k.~ [ = a, =
. W s W i M E R MG mE M e e - mm o mm m—

515,714
942,367

With. Project

873,578
864,995

Without Project

1994
2004

e e 2 e e

12-10



4. BENEFITS

ROAD CONDITIONS

o Paved . Laterite S | _
S TmSmmmeesemeerSoosmsmsesofosssessms sooocSesdesoooo- Noooof Noo oof " No. of No. of
Road Good Fair - = " Narrow Wooden -Road Paved Narrow Wooden

Section Length Good /Fair Fair /Poor Poor Good Fair -Poor Bridge Bridge Length Good Bridge Bridge

RID-N 12.1 - - 5,1 2.0 _ 5.0 - - - - - 12.1 12.1 - -
RID-M 16.8 - - 6.4 -- 10.4 - - - i - 16.8 16.8 - -
RID-S 22.6 - - 14.7 - 7.9 - - - 1 - 22.1 22.1% - -

e o o o vt = e = o e AR A P Sk L ki AR A b R R S s R e T Rt Fre frr T TER o —hr —hm TR A e S e o G et A e A At es in e e e e e o A e e o= = e ey e e S v ey % T T s M= A= = A A ) mm mr m M et = o= A A e e e

{10060 BAHT)

e e e e e e e e A et ot . o h (o - e e i e i o = m Mt o i s o e i arm e . AN A ML A M Ak AR Al R dhh e b B o S Ay e e T m A M W T T e T e me e e e e e Ak REL AR LML S s R M M e e T e T e e

.VOC-SéVings Time Savings . Total Savings
Normal Induced : , Normal Induced Normal  Induced
Year "Traffic Traffic .Total . .- Traffic Traffic Total - Traffic "Traffic Total
1994 28,679 4 28,683 6,198 1,006 7,205 . 34,885 1,003 35,888
2000 38,916 . 14 - 38,930 8,101 1,476 9,577 17,045 1,462 18,508

2008 54,907 R 14 . 54,921 11,014 2,213 13,227 65,948 2,200 68,148

e o oty e e e e ik e iam ae A e e Ae mn A dm A dm Am e e s e AR L EE M T A P M M Y DY S B S e e e mmm e e e eww e L R Al Ak AAR At Ak o h e e T P T S as ey mm i A s e e S S e e e e e e e AR BSES R m m me e
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5. ECONOMIC EVALUATION

cost AN’D BENEFIT STATEMENT | SRR
(1000 BAHT)

......_-..\_-....-........._--....--....--u.--—.-......._.._,._....-._.,-._......_...-n..,.-u..._..-......-—-m...-_.-.-..--.-..--—-_-u.«-_.-.-._._,c..-.w—._..._....._..-__-..;_—....-u

COST BENEF1TS DISCOUNTED(lZ%)
. CONST. voc TIME ~ MAINT. L
YEAR . COST  SAVING SAVING SAVING TOTAL . - COST BENEFIT
1991 32,535 | R 0 45,709 0
1992 75,916 o N 0 - 95,229 0
1993 108,451 : S o 0 121,465 o
1994 28,683 7,206 358 36,246 0 32,362
1995 30,39t . . 7,600 334 - . 38,325 0 30,552
1996 32,099 - 7,996 310 40,405 0 28,759
1997 33,807 © 8,391 286 42,484 0 . 26,399 "
1998 35,5156 8,786 262 44,563 0 25, 286
1999 37,223 9,182 238 46,643 0 23,631
2000 38,930 - 9,577 214 48,721 0 22,039
2001 40,929 10,034 190 61,163 0 20,660
2002 42,928 10,490 166 53,584 0 19,323
2003 44,927 10,946 - 142 56,015 0 18,035
2004 35,762 46,926° 11,402 1318 58,446 11,514 16,802
2005 " 48,925 11,858 94 60,877 0 15,626
2006 50,823 12,314 70 63,307 .0 . 14,508
2007 82,922 12,771 46 65,739 0 13,452
2008 (114,857) 54,921 13,227 23 68,171  (23,502) 12,455

TOTAL 137,807 620,049 161,779 2,851 .774.679 250, 415 320, 489

e T e

NET PRESENT VALUE : S 70,074

BENEFIT COST -RATIO : ; : 1.28
INTERNAL RATE OF RETURN : - ' _ ‘ 15.1%

FIRST YEAR RATE OF RETURN : S ' ' 12.3%
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6. DRAWINGS
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STUDY ROUTE IM— 12 SHEET NO.
Fiom A, PHO THONG To £, SENA 6 OF 3
PLAN AND PROFILE
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CONCRETE SLOPE PROTEGTION —--
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~ PROJECT IM - 13
| _'Ch'a'_ngwat. : Ayutthaya
A Bang pa_f-m - C. Ayutthaya

" Length : 17.8 km



SUMMARY

PROJECT IM-13

ITEM DESCRIPTION

Chahgwat Ayutthaya
Origin A: Bang Pa-In (J.R. 308)
Destination C. Ayutthaya (J.R. 309)
Route No. Rt. 3059
Project Length 17.80 km
Standard

- Existing —

- Proposed F2
Traffic

- Base 340

- 2000 1,500

- 2008 2,100
Pavement Type '

- Existing Laterite

- Proposed AC pavement (t=10)
Bridges

- New Construction

- Replacemcnt
Construction Costs

- Financial

- Economic
Fconomic Evaluation

- IRR

- B/C

81,048,000 Baht
71,884,000 Baht

21.7%
1.93
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LOCATION OF PROJECT ROUTE
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{ 3263 020)
\l - :
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_ _ 8
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‘ Sam Khok ’Nong Sug
§ Lat Lum Kaeo 3214 Jlotoo iy
e e ionglL g
v N 3035~ ong'tLuang .
3 0\00 // O ” all .
/] Q) s 00|l Thanyaburi
// Ny A=
SaiNoi ®g ‘bfa Cb / 3 i b
/0’ T ./j--' i Holol o
PakK iettolol 49 4
Bang Bua Thong ¢ ‘ LI 4 4_-,6’ / oA m Luk Ka

SCALE
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mEcaEa PROJECT ROUTE
DIVIDED HIGHWAYS

PROVINCIAL HIGHWAYS
PROVINCIAL HIGHWAYS { Unpaved )

smrmesmmms  NATIONAL HIGHWAYS OFK CHANGWAT , AMPHOE




GENERAL

The proposed route lies in Changwat Ayutthaya. It originates at the junction with Route
308 in Amphoe Bang Pa-In, runs northward paralleling the Chao Phya River and ends
at the junction with Route 309 in Muang Ayutthaya. Its total length is 17.8 kn.

The road was under the jurisdiction of PWD but was transferred to DOH this year, The
last 1 km section is applied with SBST. The terrain s flat. There arc nine permanent bridges
along the road. Both sides of the first 2 km section, which runs along the eastern cdge
of Bang Pa-In town, are paddy fields, The castern side of the remaining section is well
cultivated by paddy for the entite length, but the western side faces the river. The current
use of the existing road appears to be to serve residents in the area along the road.

The surface condition of the existing road is fair at present.

Horizonial alignment. of the existing road is poor, and the alignment improvement of 22

sharp curves was planned.

Tt is necessary to raise the pavement height, since the existingﬁ road surface is at about
the same height as the H.W.L. from the otigin to STA 15+000. From STA 15 +000 to
the end poini, however, the existing road surface is sufficiently high, and only widening

and overlay are required.

Upon completio_n of the improvement, however, the first 2 km section could play a role
as a bypass to the town of Bang Pa-In, and the remaining section could be used for tourist
traffic visiting Ayutthaya and Bang Pa-In. '
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2. TRAFFIC FORECAST

Base Traffic Volume -
{Unit:Vehlcles/Day)

TSRS I Ty s b T e o e A ek e e e T o e T BT T e e e e e e S T T e e e T S R N T N R S R T S e s I i ey

rraffic Volume

Project SECLION  YEAL e oo es m oo s om e s i e e e
Code MG PC EB _HB LT MT HT.  ADT
IM-13  PHD 1988. 253 33 83 67 120 10 27 340
RSN T L s N S e e i I N T R S T T N T I N N R e s e T e I e A o e T T e
Traffic Growth Rate
{Unlt:Percent)
project Section period Me PC LB B LT My HT
IM-13 "PRD =1993 5.96 6, 53 5.38 6.62 6.85 6.36

oo mos oo s O RS TS eSS T S o e N R e e T T e R I E N e
Project Section Year MC pPC LB HB LT MT RT ADT
IM-13 PHWD 1994 o 97 63 196 179 13 13 . 551
2000 0 i35 76 267 2317 ia © 1T 150
2008 0 208 108 381 341 26 23 1087

Project Section Year MC PC LB HB LT MT HT ADT
IM-13 PWD 1994 32 5 14 6. 18 43
2000 44 1 20 8 24 59
2008 65 11 28 12 34 85
et S e e e e e e i T e e e o Tt b e e

IM-13 PWD 1994 R1i3:] 149 is7r 294 362 28 51 1071
2000 532 2071 270 . 400 480 38 67 1462
2008 782 319 384 571 690 54 90 23108
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3. ENGINEERING

3.1 Materials _and Boring Results

(1) Materials _ | FIGURE- . MATER!AL SOUR_CE
' e SR 3267 01014
_ _ : ® 309030113 :
: o ANG THONG/ o Tha Rud
PESCRIPTION OF MATERIAL SOURCES . @ Maha Rai
Descrlptj on Estlmated Hauhng . ‘
Material Source of Quantity Distance Pa Mok Nakhon  Nong Saeng
‘Sample cu.m. (km) Phak: Hai . y O_Lu3aon6% .
________________________________________________________________________ : ‘ Olm .
501l Route 3111 Km 314000  Fine Sand Plentiful 2063 ooz hachi 329 9100
Left Side 0.3 Km Bang BaneS 34/30/ .
_ _ : @) >
' _ ' . o
Laterite Route 3024 Km 18+700 Gravelly 60,000 PHRA NAKHON St AYU 3_2_.%U Thai
R_;ght Side 3.4 Km Later;te BangSal 34I90l00 @0 263 g_?
. ) . : L8 D
Crushed Rock Route 1 Km 134+000 Lime Stone  Plentiful , 32630200 21 ¥ N\
® ..
@
O N
??g A
\ \3/89
3425 000 0100
RESULTS OF LABORATORY TESTS ®L.af Bua Luang : A\
____________________________________________________________________________ i
Canp. i
Sieve Analysis % Passing Piastzcuy DM-T Stand. Lab. E.B.R. //
-------------------------------------------------------------------------- ' //,// fm Khok ®Nong Suo
Opt. CBR  Swell : Lat Lum Kago g
50.0 25,0 19.0 9.5 ¥ §10 #40 8200 LU PI 9% gnjcc 951 40305 %00 .* °Kh10ng||l-uang s
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ . ///
Soil _ 100 5 6 9 - WP 138 L7 232 0 2, ;/
\Cs
] ) i
Laterite 100 97 9% &7 3 27 17 B 29894 7.8 2,02 5.0 - Sai Noi® g2 = U
O’O/ Wi «59‘69,\969“0
_Crushed Rack 8o 1
______________________________________________________________________________________________ OPﬂk Kre ¢ Lam Luk Ka
rﬂnte + Abrasion test resylt of Crushed Rock 22,6 X SCALE
5 0 B 0
o s ra—— s
_ LEGEND
HEMEE STUbY ROUTE BORROWPIT OF EMBANKMENT
NATIONAL HIGHWAYS (4 LANE) SOURCE OF GRAVELLY LATERITE
e NATIONAL HIGHWAYS ( 2 LANE) SOURCE OF CRUSHED ROCK
e PROVINCIAL HIGHWAYS '
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3.2 Preliminary Design _ _ . : . e ' ' (2) Pavement Design

(1) Geometric Design Criteria

Design Standard : 52
Design Speed : : 7090 km/h R B SO w»--m}«'-iu_ uuuuuuuu e e
_ ' - o ' Design Cumulative No. Thickness of
L L : : : - CBR of of ESA W18 x 10 = Pavement Structurs
Geometric Design Criteria ' : : Subgrade (10 years) : - (em)
' . : ' ' o . o _ Surface 10
o e e e e e e e e ' 4.0 _ 830 . Base 20
_ . : Design Speed km/h) . _ _ _ . Subbase 15
Description e e L B e e e
' 70 80 a0
Minimum Radius & Curvature (m) . . 160 210 280
Minimum Stopping Sight Distance (m) : 30 115 140
Maximum Gradient (%) ' o 7 B 5
§ OF EXISTING ROXD
. _ ) 048, [o.2s . T o] a4 .
€ OF CXISTING ROAD | ’ ‘I
i 1000 000 i ' . P o L
' | : . : § - . : N -
1100
225 : 6?0 : { 225 |— M_II:D::OTF&BATE SHOULDER :::-:u:;}:::c:f':ﬁ :::0 * LMT:;::{N‘E FHOULDER
P . 500 ) I . 30 - QASE Tx 13 OV,
EXISTING 1
1 H- ! I 1 |
_;-__/, NG 2000
$TA._ 8 +000 TO STA. 17 4849 _
FIGURE TYPICAL PAVEMENT STRUCTURE FOR FLEXISLE PAVEMENT IM-13
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(3) Culverts

t
I

P M A e e A me EE e RE ew Mo cm Me o o mm me me e el am m ma wm

No. % CHATNAGE } EXISTING CULYERT % NEW CULVERT

,1.5 1+074 _g'ﬁcp.1~bia i.pégzz;so’_ %fggmﬁzﬂ'

2 i 14462 .i RCP 1-Dia 1.00x22.65 é REMATN

3 é ;+9295 '€:RCP'1~ﬁia 1.00%20.80 E REMATN

4 {_ 2+901 é RCP 1-Dia 1.00x16.00 E REMAIN

5 { 4+478 E RCP 1-Dia 1.00x16.50 E'REMAIN |

e'i 8+021 % RCP 1-Dia 1.00x15.30 E EXTEND 1-Dia 1.00% 2.00
7 E. G+800 € ROP 1-Dia 1.00x14.50 {_EXTEND 1~bia31.oo#'z.oo
8 % 174105 { BOX 2-3.00x3.00x10.00 éZEXTEND 2-3.obx3,obx1.oa
9 { 174529 Q'Box 2-3.00%3.00% 8.00 ! EXTEND 2-3.00x3.00x3.00

A dm R ae MR mm MR e MR mp ma e EL o mm S mm m= mm me omm =% ara w
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“(4)  Bridges

MO CHAINAGE  EXISTING BEIDGE  PROPOSED BRIDGE
I 015 Tx30 SLAB TYPE | REMAIN
2 04902 7x34"sLAB'TYPE .REM§iN |
3 1733 7%25 SLAR TYPE RRMAIN
4 24805 7x36 SLAB TYPE REMATN
5 aEs0 7xl0 SLAB TYPE REMAIN
6 6+172 7x56 SLAB TYPE REMAIN
7 154219 Bx16 SLAB TYPE REMAIN
8 164142 Bx30 SIAB TYPE REMAIN
9 164446 8x30 SLAB TYPE REMAIN




3.3 Quantities and Construction and Road Maiﬁtel_l.ance, Costs |
() CONSTRUCTION QUANTITIES AND COSTS
(Project IM-13 Length=17.8 km) '

t vn et mt s o oy = s e mn yae mm B i i MA A M Mt fam T T Pra Wer W 4 et e me T e sa LA f ta) A = e e Sl Bt R e b Mw mim muy s o Map o fmr mm e mm mm T e mhr % s mm mn e R M MR mat D e e s Mt M e e e e T Al e s mm ke e e e e M i B e e e e T e A E RN N ST NS S EI T
e el el el el Rl - g o e ierafefie ol S et e - S S 5 SRS S e e e e e e e e e s e L R e e e

Financial ;Fiﬂanﬁiél Economic Cost Residual Value
Item Unit Unit Rate Quantity Total Cost o e e
: Baht o 1000 Baht - % 1600 Baht % 1000 Baht
EARTHWORK ; o S o
Clearing & Grubbing = o ha 10,000 22 220 85 - 187 90 168
Roadway Excavation (Unclassified) _ om? 18 18,700 355 84 298 90 - 268
Roadway Excavation (Classified Unsuitable . . :

' ' - Material below Grade) m3 38 - - 84 - 90 -
Embankment (Common) m3 33 - - 86 - 90 -
Embankment (Borrow) ‘m3 123 139,500 17,159 ‘86 14,757 90 13,281
Removal of  Existing Structure each 650,000 = S 84 - 90 -

Sub Total : o ' 17,734 15,242 13,717

SUBBASE and BASE COURSES | | | |
. _Subbase - o m3 209 11,500 2,404 83 1,995 50 998
Aggregate base _— m3 335 27,100_ $,079 ‘84 7,626 50 3,813
Shoulder (Soil Aggregate) m3 243 13,100 3,183 83 2,642 50 1,321
Sub Total '_ 14,666 12,263 6,132
SURFACE COURSES o o
Asphaltiic Prime Coat m? 11 132,200 . 1,454 93 1,362 50 676
Asphaltic Tack Coat m? 5 114,300 572 93 532 50 266
Double Bituminous Surface Treatment m? 33 79,100 2,610 91 2,375 50 1,188
Asphalt Concrete Surfacing ' ton 920 27,000 24,840 90 22,356 50 11,178
Portland Cement Concrete Pavement m3 1,653 . . - - 90 - 50 -
Sub Total 29,476 26,615 13,308
STRUCTURES (Equivalent) , : ‘
RC Pipe Culvert {(D=1.00 m) mn 1,800 20 36 88 32 50 16
RC Box Culvert (2-2.40x 2.40 m) m - 10,000 7 70 90 63 50 iz
RC Bridge {W=11.0 m) m 66,000 - - 817 - 50 -
PC Bridge (W=11.0 m) m 96,000 - - 87 - 50 -
Bearing Unit . . : m2 1,600 . - - 87 - 50 -

Sub Total . . 106 - : 9b 48

Total (a) j o . 61,982 54,215 ' 33,205

Miscellanecus Work { (a} X 7% ) 1s ' 4,339 87 3,775 0 0

CONTRACT AMOUNT {b) ' S . 66,321 57,990 33,205
PHYSICAL CONTINGENCIES ( (b} x 10% } (C) s - - _ : 6,632 - 5,799 3,321
ENGINEERING AND SUPERVISION . - | A - : | | |

{ ((b) + (c)) x 10% )} (d) Is 7,295 . 100 7,295 0 0

LAND ACQUISITION : _ _

Developed Land : . ha 200,000 4 800

Less Developed Land : ' ha - - - o

Total (e) _ ' . ' - 80¢ 100 800 100 800
PROJECT COST ( (b) + (c) + (d) + (e) ) 81,048 71,884 37,326
AVERAGE COST PER KM 4,653



%) Road Maintenance Costs

3.4 Construction Schedule

(Unit. :

Baht/Yeaf)
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Without Project

' With Project
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197,105

1994

170,660

| | _ 281,559

197,105

2004
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A, BENEFITS

ROAD CONDITIONS

e - o — A WA L AW A3tk RCk A hie MM e e W G e e A e v M Ve e e e e R G AT L M L R R AL S R Moy A e R AR e i Tt S SR R M mm e G dwy IR B Ly e e A L WA A A Vn W G M WA fhn b AR FLA e B Nl e e SRR ek bt v e e AR LR A A dee e i R - ——

Without Project _ With Project
S Paved . Latérite _ : S | _ T
SO T ST S SR IR SRS X “e- 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 Poor Bridge Bridge Lehgth Good Bridge Bridge

© VOC AND TIME SAVINGS

o (1000 BAHT)
"""""""""""""" voC Savings Time Savings  Total Savings
" Normal  Induced  Normal  Induced Normal  Induced
Year Traffic Traffic - Total Trgffic Traffic Total  Traffic Traffic Total
1994 11,489 91 11,580 5,396 268 5,665 17,068 o1 17,245
£ 2000 15,577 129 15,706 7,388 372 7,760 23,223 - 243 23,466
2008 22,571 181 22;752 10,617 535 11;151 33,549 354 33,903
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