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 PROJECT IM - 1
” Changwat E Nakhon_ Pathom

" A. Bang Len - B.Bang Noi Nai
" Length : 18.7 km




SUMMARY

PROGJECT IM-1

ITEM DESCRIPTION
Changwat Nakhon Pathom
Origin A. Bang Len
Destination B. Bang Noi Nai
Route No. PWD
Project Length 18.7km
Standard

- Existing —

- Proposed ¥4
Traffic

- Base 275~ 526

- 2000 600~ 1,000

- 2008 300~ 1,400
Pavement Type

- Exi.sting Laterite

- Proposed AC pavement (t=35cm)
Bridges

- New Construction

- Replacement
Construction Costs

- Financial

- Economic
Economic Evaluation

- IRR

- B/C

3 sites, 37m

49,294,000 Baht
43,295,000 Baht

26.7%
2.46
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1.

GENERAL
The propesed route lies entirely in ChangWat Nakhon Pathom.

It originates in Amphoe Bang Len at the junction with Route 346, runs northward paralleling
the winding Tha Chin River and ends at the junction with Route 3422 in Ban Bang Noi
Nai. Its total length is 18.7 km.

The road is currently under-the fés'pbnsibility of the Public Works Department. PWD is
planning to pave this road with a pavement width of 5m and 1.5m wide shoulders.

However, the plan has not been supported by any PWD budget and PWD is willing to
vemove this road from their list of roads to be improved, provided that DOH carries out
its study and implements the results. Therefore, in this study design, work was done ap-
plying the DOH standards of Road Class F4.

The terrain is flat. Land alongside is weéll cultivated with paddy and sugarcane, occasional
beans and chili. The existing road is of laterite except for a short section at Km 14 where
it joins Route 3231. Horizontal alignhments at some points are poor. Many sugarmills, rice

mills and alcohol plants dot both sides of the road. Ban Bang Luang, located at the junc- -

tion with Route 3231, at a point about two-thirds along the route, is a relatively large
village and has a small bus terminal. Most passengers take buses to visit Amphoe Bang Len.

The surface condition of the short SBST section and the remaining laterite sections is poor.

There are nine concrete bridges, of which three are narrow.

As for the two sharp curves at STA 12 +000 to STA 13 + 000 and STA 16+ 000 to STA
17+ 000, it was found by sitc surveys that the former could be improved by a shortcut,
but that a shorteut at the Iatter location was not possible due to the topography and the
existence of houses along the road. Therefore, the design for the latter location was limit-
ed to an improvement in the curve lines.

The road surface height was determined at H. W.L. blus 0.70 m, an improvement {rom
the existing road which has its surface height at the same level as the H.W.L. of 3.04m

- 3.06 m.

The 5060 m section from STA 14+ 000 is in the built-up area of Ban Bang Luang and is
already applied with a concrete pavement. No improvement was planned for this section
despite insufficient side clearance because: a) most traffic using this road has its origin
or destination in Ban Bang Luang, b) right-of-way acquisition and moving of houses along
the road were thought to be very difficult, and c) no appropriate alternative can be conceived.

The three narrow bridges at STA 9+ 949, STA 10-+430 and STA 13 + 853 were decided
to be replaced, since their width is less than 5m.

Upon completion, the improved road will act as a connector to Roules 346, 3231 and 3422.



TRAFFIC FORECAST

Base Traffic Volume
. SRR (Unit Vehjclae/Day)

P Y T v Ny L P Py ooz

SRt e N e e g

. _ : S Traffig Volume - : o
Project Section Year ——--—r—i-iomeee—aoee D e e
Code . 'M¢ .PC . LB . HB LT .MT HT. ADT
IM-1  DPWD-N. 1988 309 21 B4 25 208 . a5 92 b26
© PWD-3 . 1988 257 8 1‘4 4 191 20 a4 21s

Traf fic Growth Rate

(Unit Percent)

IM-1  PWD-N . -1993 5,02 6.52 5,70 5.74 4.52 4.51 4.5

Note. N: North section S: South section
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3. ENGINEERING
3.1 Materials and Boring Results

(1) Materials

DESCRIPTION OF MATERIAL SOURCES

DeSOI‘lDthH Estlmated Haulmg
Haterial Source of Quantity Distance
Sample en.m. S (km)
Soil Route 3060 Km 54800 Silty Fine Sand Plentiful 31
Right Side 0.1 Km
Laterite Ronte 3230 Km 0+000 - Gravelly 75,000 53
Left .Side 0.1 Km. Laterite o :
Crushed Rock Route 324 Km 484800 Lime Stone- >80, 000 62
Right Side 1.2 Km
RESULTS OF LABORATORY TESTS
fonp, -
Sieve Analysis % Passing Plasticity DH-T Stand,  Lab. C.B.R
_ fpt.. CBR Swell
50,0 25.0 19,0 9.5 34 810 MO ¥200 WL PI 95 goicc 91 %
Soil 00 7St - NP L5 LT 1LY 0.3
Laterite 06 97 B4 S8 219 47 12 22,7 4.4 5,832,475 -
Crushed Rock ‘ +80 -
Note : Abrasion test result of Crushed Rock 26.5 %
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3.2 Preliminary Design . o S @ (2) Pavement D'esign

(1) Geometric Design Criteria

[mﬁgnsmnﬁud ' T F4 ' gy S U
' ' _ ' o : x ~Design - Cumulative No. Thickness of

' . o : L , _ T S L ' L " CBR . of of ESA W18 x 10 Pavement Structure

Des!g.n.Speed _ ' ‘ G.Okm/}.y . ' . ' Subgrade _ (10 yesars) : {cm)

._._,_..._......_._._..____._.,_.H..,..,,.._.._..,...,.,.,..__._._..-a-..,.-...-.w-.-'.-...l....._.._...._.._—--........._.-_'_.-....-....

Surface 5
4.0 - B30 Basge "20
: Subbase 20

Geometric Design Critetia

Degsecription. = @ @ memmmmm e e
. 50
Minimum Radius & Curvature (m) .. 120
Minimum Stopping Sight Distance (m) C . 75
Maximum Gradient %) o N ' ' 8
' ' S C £ OF EXISTING ROAD
EI oF fxrsnm ROAD : . _ : _ l
R'/Hr’ 1000 - ! EO.QD RI/W . : . [EE] X 213 ! 2.3 C i
'9(])0 . . . ) 7 ’ L LN ozs| joa .
175, 5.50 L E75 _ ‘
A - .
: | l : | 1 : . 'PH=3.04+070 +3.80 ) ) o L o o — m'mt”_”u_ L .
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’ § Lo . L sus-ga3e T » zock
: S RS- _ 0000 : :
STA. 0+000 TO STA: 134930
_STA. 14+580 TO STA.I8 +7I3
TYPICAL CROSS SECTION | | | |
: : . " FIBUR -
IM~1- ROAD CLASS F4 | _ E TYPICAL PAVEMENT STRUCTURE FOR FLEXIBLE PAVEMENT M - |
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(3) Culverts
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NO  CHAINAGE PROPOSED BHIDGE
1 0+113 7%35 -SLABITYPE ‘ REMAIN
W/LIFT CENTRAL SPAN L

2 2+807  7x10 SLAB TYPE " REMAIN

3 8¥01  7x10 SLAB TYPE REMAIN

4 44830  7x10 SLAB TYPE REMAIN

5  5+994 - 7x10 SLAB TYPE REMAfN‘

6 6+300 9%10 SLAB TYPE  REMAIN

7 9949 5x 7 SLAB TYPE- o 7 sLAﬁ fYPE
8§ 10+430  5xl0 SLAB TYPR ox10 SLAB TYPE
9 134853 4%20 SLAB TYPE 9x20 SLAB TYPE




3.3 Quantities and Coustruction and Road Maintenance Costs

(1) CONSTRUCTION QUANTIT!ES AND COSTS
(Project IM-1 Length =18.7 km)

bH_ha_Wn_“ﬂ_-w_ﬂuu._—__~~~_..--m.-._.«».n---.-_---..-w—_;------—.4--.----.___n-.._....._..._.._—._._\,_.—.._-“...._..._a-._.—.----A_A.ns--n--._-----m—m-n-----n-'——----n.é----w--‘.._---m-_.o.--.--h_._.--._b~m_~m—_~~~_uu~*——_“mmu-m
ol oS irei aierrll-i el g e inp e fienr e il ot el reoodlf o =l e gicbeial ol roir g ool affmo g fione . f s voetlte g =it e el gyt G s gl e usol el modlf o e Sull e R el - Segln il Fonf v e e v s ot vl e fiero-fl oo e oo

_ : Financial . Financial - Economic Cost Residual Value
Item -+ Unit ~Unit Rate Quantity Total Cost e e e e e i 1
: : ' Baht : 1000 Baht % 1000 Baht % 1000 Baht
"EARTHWORK ) : R ) ' _
Clearing & Grubblng ha 10,000 14 140 85 119 90 101
Roadway Excavation (Uncla351fled} . m3 i8 10,1060 182 - B4 ' 153 a0 138
Roadway Excavation (Classified Unsultable ) : -
o Material below Grade) m3 - 38 - - 84 _ ~ 90 -
Embankment (Common} ' o ‘md - 33 o= - 86 ~ 80 -
Embankment {Borrow) o w3 127 69,300 8,801 B6 7,569 90 6,812
Removal of Existing Structure ' . aach 60,000 3 180 84 151 80 136
Sub Total L _ 9,303 7,992 7,193
SUBBASE and BASE COURSES - S n ) |
Subbase ' m?3 194 16,000 3,104 83 2,576 50 1,288
Aggregate base m3 350 25,000 8,750 84 7,350 50 3,675
Shoulder (Soil Aggregate) - : “m3 225 10,200 2,295 83 1,905 50 953
Sub Total . _ _ 14,149 11,831 5,916
SURFACE COURSES : : : :
Asphaltic Prime Coat m 2 11 121,400 1,335 93 1,242 50 621
Asphaltic Tack Coat m2 5 - - 93 .- 50 -
Double Bituminous Surface Treatment m2 . 33 - - S 91 - 50 -
Asvhalt Concrete Surfacing ton 925 12,000 11,100 90 9,990 50 4,995
Portland Cement Concrete Pavement m3 1,675 ' - - 90 - 50 =
Sub Total : ' 12,435 ' 11,232 5,616
STRUCTURES (Eguivalent) R ;
RC Pipe Culvert (D=1,00 m) m 1,800 75 135 38 119 50 60
RC Box Culvert {(2-2.40x 2.40 m) n 10,000 -~ - 90 - 50 -
RC Bridge (W=9.0 m) ‘ m 54,000 . 37 1,998 87 1,738 50 869
PC Bridge (W=9.0 m) . m 78,500 - . - 87 - 50 -
Bearing Unit _ m? 1,600 - - 87 - 50 -
Sub Total r . : . 2,133 1,85? 929
Total {a} : _ ' 38,020 _ 32,912 19,6564
Miscellaneous Work ( {(a) x 7% ) - ls : 2,661 87 2,315 0 0
. CONTRACT AMOUNT (b} T - 40,681 - 35,227 19,654
PHYSICAL CONTINGENCIES ( (b) x 10%_) fe) = 1s: 4,068 3,b23 1,965
ENGINEERING AND SUPERVISION _ :
{ ((b) + (c}) x 10% ) {d) 1s _ ' ’ 4,475 100 4,475 0 0
LAND ACQUISITION | | \ :
Developed Land ha 50,000 : C - -
Less Developed Land ha 35,000 - 2 70
Total {e} o - _ _ 70 100 76 100 70
PROJECT COST { (b} + {c) + {(d) + (e) ) ' ' : 49,294 43,295 21,689
AVERAGE COST PER KM o R . 2,636
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(2) Road Maintenance Costs

- 3.4 Construction Schedule
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4. BENEFITS

ROAD CONDITIONS

Without Project With Project

_ Paved . 'Laterite S 7 '
e T e SIIE B TRNPIAS No. of No. of - Ne. of No, of
"Road Good Fair Narrow Wooden Road Paved Narrow Wooeden

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

A e e e ey e . - iy i A T R AN L e e AL B A e TR AR L4 e A R Lm e e T MR LR A R WE A G S ey P ¥R bl LAl e v Wl M ma e S e T R AR Y M Ak S e AR LA ML AN S S E A AT G e b P et e e T W e e i e e e e i A At e

PWD-N  14.2 0.2 - - - - - - 140 - -~ 13.8 13.8 - -
PWD-$ 1.9 0.5 . - - - - - 4.4 - - 4.9 4.9 - -

b e A mm et ke v e e —m e s o S mam e ek = e i = e R T e Mt s e T M e S s A e Srm e T e e S W= e h t T S e i oy e e Y o n et b W e e e e e et T SR A A e e L L AL s e AL R e e T WY i A e e o e wm

{ 1000 BAHT)

e e e mm e e e me AR e e e o L A e A ELL T T L P e L S T S TR R A mm m A L e W e am e A W WA M A Y R TRyl e e TE WA M e T mm L A o R L A Tt e e b e A R A B L B LR i v S A e ek ER R o et b ki =

VOC Savings 'Time Savings Total Savings
" Normal  Induced Normal  lInduced Normal  Induced
Year Traffic Traffic Total Traffic Traffic Total Traffic Traffic Total
1994 9,596 380 - 9,986 3,005 1,022 4,027 12,601 1,412 14,013
2000 12,422 514 _.12;936 3,947 _ 1,351 5,298 16,3689 1,865 18,234
2008 17,627 | 723 .18,350 5,762 _ 1,901 7,663 23,390 2,624 26,013



5. ECONOMIC EVALUATION

~ COST AND BENEFIT STATEMENT L
) FRRE e " {1000 BAWT)

COST BENEFITS DISCOUNTED(12%)
CONST. voC TIME  MAINT. - _
YEAR COST SAVING SAVING = SAVING TOTAL COST  BENEFIT
1892 15,153 _ : ' .. D 19,008 . 0
1993 . 28,142 o e S0 31,5190 0
1994 9,986 4,027 © 138 14,151 0 12,635
1995 - 10,478 4,239 129 14,846 0 11,835
1996 10,969 4,450 120 15,539 0. 11,060
1997 ' 11,461 . 4,662 11l 16,234 0 10,317.
1998 - 11,953 4,874 102 16,929 0 9,606
1999 . 12,444 5,086 93 17,623 0 8,928
2000 12,936 5,298 - 84 18,318 0 8;286
2001 13,613 5,594 75 19,282 0 7,788
2002 _ 14,289 - 5,889 66 - 20,24% 0 7,300
2003 14,9686 6,185 57 21,208 .0 6,828
2004 11,036 15,643 6,481 48 . 22,172 3,553 6,374
2005 16,320 . 6,776 . .39 . . 23,135 0 5,938
2008 16,997 7,072 © 30 24,099 0 5,523
2007 17,813 7,368 21 - 25,0862 0 5,128
2008 (21,689) 18,350 7,663 12 26,025 (4,438) 4,755

TOTAL 32,642 208,078 85,664 1,125 294,867 49,642 122,301

g Ay = e et R Gk e . W NI Rt TR R e fA P e e = o e T e SN A0 FEr A P M < e o AR A R L o T AR M S T e e e e b ey B G L G /e 3w S A e A SR em e e S S

NET PRESENT- VALUE - _ o _ _ - 72,659
BENEFIT COST RATIO : : : : _ 2.46
INTERNAL RATE OF RETURN. : : T S 26,T%
FIRST YEAR RATE OF RETURN. : S : ' . 25.0% .

1-10



6. DRAWINGS

ABBREVIATIONS and SYMBOLS for PLAN and PROFILE
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PROJECT IM -2

| Chan-gwat.'_:. Kanchanaburi
~ B. Nong Pru- A. Lao Khwan
Length  : 35.9 km




SUMMARY

PROJECT IM-2

ITEM DESCRIPTION
Changwat Kanchanaburi
Origin B. Nong Pru (J.R. 3086)
Destination A. Lao Khwan
Route No. Rt. 3306
Project Length 35.90km
Standard

- Existing —

- Proposed k4
Traffic

- Base 254~255

- 2000 500 ~ 600

- 2008 700 ~ 800
Pavement Type

- Existing Laterite

- Proposed DBST
Bridges

- New Construction

- Replacement
Construction Costs

- Financial

- Economtic

FEconomic Evaluation

46,437,000 Baht
40,627,000 Baht -

LOCATION OF PROJECT ROUTE

BURI

KANCHANA 7

& MNong Ya Sai

pon Chedi . 393
3264 0100 /8

321 0201

- IRR 28.1% p
Kaemphaeing Soen §
- B/C 2.72
Tha Muong
SCALE
S 0 10Km.
[ I
LEGEND ;
MmEAM  PROJECT ROUTE PROVINGIAL HIGHWAYS
DIVIDED HIGHWAYS ————_ PROVINGIAL HIGHWAYS ( Unpoved )
sewcsisemm  NATIONAL HIGHWAYS . J CHANGWAT , AMPHOE



GENERAL
The proposed route lines entircly in Changwat Kanchanaburi,

1t originates at the ]unChOIl thh Route 3086 in Ban Nong Pru, rons eastward 'md ends
in Amphoe Lao Khwan. Its total Iength is 36 Lm

The terrain is rolling except for the last 4 km apploach to Amphoe Lao Khwan, SBST
is applied for a Iength of 3 km from Kmd+ 700 where two adjommg Bans form arclative-
ly dense cluster of farmhouscs The remammg parts are of laterite. Seven Bans ate locat-
ed along the road excludmg both ends, all of them relatlvely smail. The dominant crop

"'along the road is sugarcane, followed by cassava. Some paddies and pmegpples are also

grown. During the peak sugar harvesting season, traffic is heavy w'ith overloaded sugar-

cane trucks, which can make only 20 km/h beécause of the poor road sutface, which in
turn is a result of their own making. There are no bridges but six box culverts of $-12m

in width,

The condition of the SBRT section was fair, at least at the time of the Stu”d_y Team’s in-
spection. However, the condition of the Jaterite sections, which are the vast majority, is poor.

The horlzontal ahgnment of this road does not require any improvement. There are some

sections where the vertical alignment couid be improved bus can be left as they are without

“much probl_em. DOH has carried out improvement work for some structures such as box

culverts at several locations. In this study this road was decided to be improved to the
¥4 standard.

Upon completion, the road will not anly pro_vide better transport faciiity to area residents
but will also become a major approach channel to Amphoe Lao Khwan for the people
in the area west of the Amphoe. ' ' '



TRAFFIC FORECAST

Base Traffic Volume - R
_ _ : o “{Unit:vehicles/Day)
o  Traffic Volume .

Project Sectlon Year o o e e e e e

code Mc PC LB HB LT MY NI ADT
IM-2 9306-0100-W 1988 205 1 5 - 4 176 66 2 254
. 3306-0100-E 1988 271 1.6 4 171 . 10 - 3 255
=t - CrnTHIs e e pe e e e i o T C L R e e e P M e e e e T R R L ST S o Es e e
Traffic Growth Rate o
‘ ‘ - {Unit:Percent)
R e S i S TP Y Lo o e e e S DI M RS R T
Project ' Section . Peried MC PC LB HB LY MY HT
IM-2  3306-0100-W ~1993 5.09 ' 6:49 5.65. . 5.74 4.52 4.52 4,92

SEEmmmEe e P I T msmE= o n e e S S s o T O I T e N R ORISR EE

IM-2 3306-0100-W 1994 100 11 4 2 io4 ) 121
2000 131 16 {7 2 132 165

2008 188 24 I 3 183 - 211

3306-0100-E 1994 as -3 1 1 30 35

2000 61 ] 2 1 -3¢0 46

2008 73 7 3 i 53 ’ 64

e L o o e e = = memoESsmEmTons

(Un ;Vehicles/Day)

project Section Year MG PG LB HB LT MF  HT ADT
IM-2 3306~0100-W 1994 375 34 10 . 7 313 .86 3 453
2000 492 48 14 10. - 399 - 109 3 583

2008 710 76 21 14 562 151 5 . 819

3306-0100-E 1994 401 27 10 .6 233 91 4 371

2000 528 37 - 13 . 8 297 116 5 476

2008 763 58 .19 . 12 411 160 7 667

==oomsomosooomoess == e L e e e o

Note. W: West section E: East section

2-3

BASE

HONG PRU

LAD KHWAN

o4

NoNo PRU

3

LAQ KHWAN

2000

HONO PRU

LACG KHWAN

PROJECT IM — 2

2008

NGHO PRU

3

LAD KHWAR

UNIT © VEHICLE / DAY
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