3. ENGINEERING

3.1 Materials and Boring Results -

(1) Materials

DESCRIPTION OF MATERIAL SOURCES C

' Description Estimated Hauling

Material Source - of “Quantity Distancs
- Sample © eu.m. (km)
Soil | Along Route 3306 Coarse & Fine Plentiful 0
' Both Sides 0 Km Sand '
Laterite Route 3086 Km 63+400 Gravelly 48,000 17
Left Side Km. ... Laterite ' -
Crushed Rock - Route 3390 Km 16+500 Linme Stone 60,000 36

Left Side 0.2 Em

: : ' _ - Lonp. N
Sieve fnalysic ¥ Pascing Plasticity . DH-T Stand. Lab: C.B.R.
“Opt. CBR Swell .

30.0 25.0 19.¢ 9.5 #4410 40 3200 L P 3L gnicc W A

Soil 100 9% 74 &7 23 - B 117175 160 0.3
Laterite 0o 96 79 59 32 2 2.5 9. B.52.11 25 -
Erushed Rock : 80 -
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3.2 Preliminary Design _ o ; ' (2) Pavement Design

(1) Geometric Design Criteria

De.si.gn Standard. N : F4
Design Speed - - - 60km/h Design Cumulatlve No. Thickness of
e S . o o . o CBR of of 'ESA W18 x 10 Pavement Structure
Geometri¢ Design Criteria o o . o . - Subgrgc_!fm _SEO yearfz___'_*_ L (01‘_12 _________
; ' . : 3 - _ _ o Surface 2.5 (DBST)
e At T ' : .- 12.0 150 Base 15
Deslgn Speed  (ka/h) A ' Subbase 15
Description e e e e e e e
: 80
Mifimum Radius & Curvature (m) o 120
Minimum Stopping Sight D1stance {m) _ . 75
Maximum Gradient (%) : : _ _ , . 8
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(3) Cubverts
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: S o A ; e
e e S i o N : - E
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3.3 Quantities and Construction and Road Maintenance Costs _

(1) CONSTRUCTION 'QUANTITIES AND COSTS
(Project IM-2 Length = 35.9 km)

P = B =]
R L b R T b Ui e o e s rb Sy M ML M Mo M Mr e e ek bmm =R e e e e U tas v M Tm me B b dm o mlh hm Uk re v mem M mbh L e Y £ b L D A o A b ML L L mA i s e M mad G tms mm mat e A e e s iy By e Mo b R ek e S b TR i ek o e mn e e e b et e S e e 7o
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Financial Financial . Economic Cost
Ttem Unit Unit Rate Quantity Total Cost e mmm e e T
Baht 1000 Baht % 1000 Baht %
EARTHWORK _ - : ' . :
Clearing & Grubbing : ha 10,000 . 26 . 260 85 221 90
Roadway Excavation {Unclassified) m3 18 43,200 .. 778 84 654 20
Roadway Excavation (Classified Unsuitable ' '
. Material below Grade) m3 ' 38 0 - 84 ~ g0
Embankment (Common) _ md 33 187,000 6,171 86 5,307 90
Embankment (Borrow) m3 72 - - 886 - QQ
Removal of Existing Structure each . 60,000 - - 84 _ - 20
Sub Total ' 7,209 6,182
SUBBASE and BASE COURSES : C
Subbase m?3 140 17,6006 - 2,464 83 2,045 50
Aggregate base m?3 277 48,300 13,379 84 11,238 50
Shoulder {Scil Aggregate) ' m3 165 20,100 ~ 3,317 - . 83 2,763 50
Sub Total 19,160 16,036
SURFACE COURSES A _
Asphaltic Prime Coat m? 12 234,900 2,819 83 : 2,622 50
Asphaltic "Tack Coat m? 6 - - 93 - 50 .
Double Bituminous Surface Treatment m? 32 197,700 6,326 g1 : 5,757 50
"Asphalt Concrete Surfacing ton 905 100 91 90 82 50
Portland Cement Concrete Pavement “m3 1,620 - : ~ 90 - 50
Sub Total _ 9,236 8,401
STRUCTURES (Equivalent Cost)
RC Pipe Culvert (D=1.00 m} m 1,800 110 198 88 174 50
RC Box Culvert (2-2.40x 2.40 m) m 9,000 B 7 63 90 57 50
RC Bridge (W=9.0 m) m 51,500 - - 87 - 50
PC Bridge (W=9.0 m) - m 70,400 - - 87 - 50
Bearing Unit m? 1,600 - ' - 87 - 50
Sub Total 261 231
Total (a} - 35,866 30,9810
Miscellaneous Work ( (a) x 7% ) 1s -2,511 87 2,185 0
CONTRACT AMOUNT (b) 7 . 38,377 33,095
PHYSICAL CONTINGENCIES ( (b) x 10% ) {c) is 3,838. 3,310
ENGINEERING AND SUPERVISION _
( {({b) + (¢)} x 10% } {4d) is ' 4,222 100 4,222 0
LAND ACQUISITION .
Developed Land ha 20,000 - -
Less Developed Land ha 12,000 Co- - .
Total (e) ' _ 0 100 0 100
PROJECT COST { (b) + (c) + (d) + (e) ) . ' 46,437 40,627
AVERAGE COST PER KM - | - 1,294
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3.4 Const_ruction Schedule

(2) Road Maintenance Costs

Baht/Yeaf)

.
.
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4. BEREFITS

ROAD CONDITIONS . ' :

{unit * km)
Without. Project. With Project
, : Paved - Lo _Later‘ite , : .
e B ST T " No. of No. of No. of No. of
Road = . Goeod. Fair- ' Narrow Wooden Road Paved Narrow Wooden

Section Length Good /Fair Fair /Poor _.Pobr‘ Good .Fair Poor Bridge Bridge Length Good Bridge Bridge

a3 e b e o Atk med Bl e WY dw Abb b SRl o AR L b Ak R AL A e i o mak i B e amn o e ke e fom S e mhr e st v e} e e o = gy o Ui T e A 4 T E P A A= Ed A TR i = A TRE et AR e B b M i M M G e . =

3306-0100-W  31.1 - - - - - 1.0 - 30.1 - - 31.1 31.1 o - -
3306-0100-E 4.8 - - - = - - 4.8 - - 4.8 4.8 - -

Ahn s et A L i s S L e A R O mw e vEE S e e Sl oY R A T Ae W A Fm AR R WA Mes A G e ey LAl % AL e R S RL oA e e RS bR AL e B e S e m mm S e B s Lk m H e okl R e et T e B e At e b = e o e e et A A e e EA e T S s tiA e ma

VOC AND TIME SAVINGS |
' ’ (1000 BAHT)

“““““““““ Vo Savings  Time savings  Total Savings

" Normal - Induced - T Normal  Induced Normal  Induced

Year Traffic Traffic - Total  ~ Traffic Traffic Total Traffic Traffic Total
1994 8,876 909 "9,735 2,285 2,345 4,630 11,160 3,254 14,415
2000 11,438 1,191 12,629 3,018 3,002 6,110 14,456 4,283 18,739
2008 16,190 1,690 17,880 4,374 - 4,406 8,780 20,564 6,096 26,660

e e ey e et i T e e 3 e 4 = = Y M ) e T P LAt 8 Ao R it L e e o e o e e o Al o A e TH A AR R At Sl AR e At ot mm o A p A A= e Emt A = A it R o A wm = r A =AMt 4 A e e A = am e = =y o o Ao A = A am
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5. ECONOMIC EVALUATION

COST AND BENEFIT STATEMENT : N
_ _ {1000 BAHT)

. s e A AT Tem hm mE a Yer Y e e R b e M M M A T T ma we l HR W 0 ma e Rk b e e e e e D T S R T R e e mm SR R ek dan e e AT W e G T P e e R e A o ke

CONST. VoC TIME  MAINT.
YEAR ~ CGOST  SAVING  SAVING SAVING TOTAL COST  BENEFIT
1992 18,282 S = 0 22,933 0
1993 © 22,345 o L : 0 25,026 0
1994 9,786 4,830 65 14,480 0 12,929
1995 10,259 4,877 . 52 15,188 0 12,108
1996 10,733 5,123 . - . 39 15,896 0 11,314
1997 11,207 - - 5,370 26 16,603 0 10,562
1998 11,681 5,617 13 17,311 0 9,823
1999 | 12,1556 . 5,863 0 18,018 0 9,128
2000 12,629 6,110 - (13) 18,726 0 8,471
2001 13,286 6,444 (26) 19,704 0 7,958
2002 | 13,942 6,718 (39) 20,681 0. 7,458
2003 14,598 7,111 (52) 21,657 0 6,973
2004 6,318 15,2556 7,445 - (65) 22,635 2,034 6,507
2005 15,911 7,779 (78) 23,612 0 6,061
2006 16,567 8,113 {91) 24,589 0 6,635
2007 . 17,224 8,446 (104) 25,566 0 5,231
2008 (19,723) 17,880 8,780 (113) 26,547 (4,036) 4,850
TOTAL 27,222 203,112 98,486 (386) 301,212 45,957 124,998
NET PRESENT VALUE : - - 79,041
BENEFIT COST RATIO : 2,72
INTERNAL RATE OF RETURN : 28.1%
FIRST YEAR RATE OF RETURN ! 27.0%
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8. DRAWINGS

ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

HWY
2L -
NO. or #

Fal
R

LT
EXIST.

EXTD.

RC-P-u-daxl

RC-B-n-axbxl
BR-T-ax 1 -

BR-RC-axl-a

NEW CONSTRUCTION SECTION OF STUDY ROUTE
IMPROVEMENT SECTION OF STUDY ROUTE

BRIDGE (PROPOSED, EXISTING)

BOX CULVERT (PRO_POSED. E."‘(IS“&'ING) A

PIPE CULVERT (PROPOSED, EXISTING)

HIGH WATER LEVEL

HIGHWAY

POINT OF HORIZONTAL INTERSECTION
NUMBER

DEFLECTION ANGLE

RADIUS OF CURVATURE

TANGENT LENGTH

LENGTH OF CURVE

RIGEHT

LEFT

EXISTING

EXTEND

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

BOX CULVERT, n (NO. OF CELLS), 2x bx I (CLEAR SPAN x
DEPTH x LENGTH, m)

TIMBER BRIDGE, ax { (WIDTH x LENGTH, m), n (NO. OF
SPANS) o : , .

CONCRETE BRIDGE, 2 x | (ROADWAY WIDTH x LEMGTH,
m) n {MO. OF SPAMS) ' :
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o _.":Cj_h'angwait- : Sing 'B'uri/Ang Thong |

~ B. Channasut - A. Pho Thong
_Length = : 40._7"km- |



SUMMARY

PROJECT IM-11

ITEM " DESCRIPTION
Changwat Sing Buri/Ang Thong
Origin Ban Channasut
Destination A. Pho Theng (Rt. 3064)
Rouie No. RID
Project Length 40.70 km
Standard

- Existing —

- Proposed F2
Traffic

- Base 149~ 721

- 2000 500~2,0000

- 2008 800~ 3,0000
Pavement Type

- Existing SBST

- Proposed AC pavement (t=7.5)
Bridges

- New Construction

- Replacement
Construction Costs

- Financial

- Economic
Economic Evaluation

- IRR

- B/C

1 site, 27 m

139,179,000 Baht
122,930,000 Baht

23.9%
2.14

LOCATION OF PROJECT ROUTE
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GENERAL

T he proposed road is located in Changwat Ang Thong and Changwat Sing Bun It ongmates

- at the junction with Route 3251in Ban Channasut in Sing Buri, runs southward parallel-
ing the Chao Phya River at a distance and ends at the junction with Route 3064 in Ang

Thorlg. Its total length is 40.7 km.

The road is made on top of the eastern embankment of a Iarge~scale 1rr1gatlon eanal for
its eatire length. ASphaltlc pavement is apphed fot the entife Iength but. its COlldlthI‘l is

“generally poor and oceaslonaily VEry poor, particuiarly in the middle section. Paddy flelds
-alternating with sugarcane fields are observed in-the fll'S[ IOkm section on both 51des of

the road In the next 10 km sectlon both sides (the western side 11es across the canal) are
sugarcane fields. The iemammg section runs through rlce ficlds on both sides. Houses

are concentr ated on the 1mmedlate eastern side as a river flows about 1 km from the road. -
© There is.a very large sugar m;ll one-third along the road Iength Heavy 10-wheel trucks

laden with sugarcane stacked high can often be observed. At many places the pavement
is so poor that trucks haveto negotlate over shoulders at a crawl. Horizontal ahgnment

is' fair to good. The embankment is hlgh up'to 3.0m,

The problem point of this road interms of hor:zontal allgnment was found at Km 30 + 000,

where there is a water intake to the adjoining canal, The original canal crossing point is
closed to-traffic and a smail bridge is placed instead to shorteut the rou_te but sharp curves
still remain at present, An'imp'roved alignment satisfying DOH standards is proposed.

In most parts this road adjoihs a canal on its west side as shown in the typical cross sec-

. tion. It was decided to move the shoulder for a distance of I m away from the canal for
the purpose of shoulder protecnon and to upgrade the road class to F2. The new cenier

" line, therefore, will be removed from the existing one about 3m away from the canal.

No problem was found with the existing pavement height in cOmpafisori with H.W.L,
data. The new pavement was determined to be placed on top of the existing road surface

‘height.

There is a plan {o upg‘rade this road in future fo a secondary national highway together -

with Route 3111 and IM-2, as it is c0n31dered an important one by DOH. Improved align-
ment of this road was determined with such future upgradmg in mmd

Upon completion this road, together with IM-12, will form an alternate to Route 309,



2, TRAFFIC FORECAST Base Traffic Yolume -
N (Unit:Vehicles/Day)

Traffic leuma

Project Section  Year — e o s e e i e e e s e -
Code _ ) " MG PC.. LB. HB LT MT HT ADT
IM-11 RID-N * 1988 044 a8 12 38 229 G5 33 408
RID-M . 1988 . 2458 10 9 0 98 - 18 14 1490
RID-S 1988 610 73 . 26 2 275 285 60 121
=lc:::‘m|=====dc.-r== == B3 -%—1 = e I T T R S IS S S T Tme

Traffic Growth Raie S S
. _ L © (Unit:Percent)

Project Section  Perdiod | MG PC . LB HB LT = M HT

RID-S ~1993-'8.46 B.80 5.44 :6.77 - 9.17 7.93 9.4 _ . _
1994 ~2000 6,86 6.2 5.28 7.567 T.06 7T.67 -.7.9% . BASE iggq 2000 2008
2000 ~-2008 5.39 5.70 4.99 2:31 4.92 6.18  6.176. ' . S
—---H——-—-———-—-——--"~-*--H*-'—:==zﬁ:==".-:===u======e:=‘=£x'..—..—:====_====:5==:============L—= _ CHANNASUT CHANNASUT CHANNASUT CHANNASUT

Project Sectlon Year MC PG LB HB LT MT HT ADT
IM=~11 RiD-N 1994 0 2 0 ) 10 ) 37 49
2000 0 2 0 0 15 0 58 18

2008 0 4 o 0 22 0 a8 124

RID-M 1994 0 2 0 o 10 0 37 49

2000 0 2 D 0 15 o 58 15

2008 0 4 0 0 22 o a8 124

RID-S 1994 0 6 0 0 63 14 37 120

2000 0 9 0 0 95 2% §8 184

2008 0 15 ) 0 139 Y 98 288

Induced Traffic Volume : _

: : {Unit:Vehicles/Day) :
:::::::-—-::::;:m::::::::::=============m===z:.—.===:==::====z.~:==::====‘=======::: PHO THONG ?HO THONS PHO THONG . PHO THOHNG
Project Section Year MC PG LB HB LT MT HT ADT
IM=11 RID-M 1994 81 4 3 0 43 ' R .

. e . . PHIT © VE
2000 121 & 5 0 65 : 76 HICLE 7 oy
2008 177 9 1 0 95 ©o111 . .
::ﬁ::::::===.‘—*I€E:‘:2ﬁ=ﬂ:==R:ﬂ:m__—""m==:=:—"""—'—::E::‘-‘wﬂ::::::::::zﬂ:::3&5‘-’:::%:-‘: PROJEGT lM - ”
Future Fraffic Volume S _
: {Unit:Vehicles/Day)
Project Section Year ME PC LB B LT MT HT ADT
IM~11 RID-N 1094 1354 63 16 57 390 81 62 705
2000 2016 91 22 ag 587 135 146 1069
2008 3068 142 33 106 B62 218 246 1606
RID-M 1994 474 22 16 2 216 28 60 344
2000 106 32 21 3 - 325 44 95 520
2008 1068 49 32 3. 411 71 161 793
RID-S 1994 978 125 s 3 520 464 137 . 1286
2000 1457 - 179 49 5 782 722 217 1954
2000 2217 260 72 6 1149 1167 366 3040

Note. N: Horth section M: Midle section. 5: South section 11-3



3. ENGINEERING
3.1 Materials and Boring Resulis

(1) Materials

DESCRIPTION OF MATERIAL SOURCES

Descrlpt__lon Estlmated Haulmg

Material " Source of ‘Quantity Distance
: : Sample cu.m. (kn?

Soil Route 309 KEm 72+300 Silty Fine % Plentiful .23
Left Side. 0.2 Em . Medium Sand

Laterite Route 324 Km 1304000  Gravelly  Plentiful 58
Left Side 7.0 EKm . Laterite o '

crushed Rock Route 1 Km 1304060 - Lime Stone Plentiful - B3
Both Sides : ’ .

RESULTS OF LABORATORY TESTS

e e A o £ o e 7 A 1 o SR 2y D T 2 B TR A A S

: ) - fonp.. :
$ieve fnalysis % Passing . Plastirity BH-T Stand. 1lab. C.BiR.
fnt. C8R Suel!l

500 25.0 19.0 9.5 84 40 M0 4200 CWRL 95 gnfce 9 %

Suil 100 98 86 32 - NP 15.2 £.57 119 -0.3

Laterite 100 98 95 B9 75 520 029 17 8.510.0 8.4 211 5 -
Crushed Rock o e -

Wote : Abrssion test result of Crushed Rock 22.3

11-4

FIGURE MATERIAL SOURCE
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3.2 Preliminary Pesign

(1) Geomestric _De’s‘@,u Criteria
Design Sti_l!-lda.l'd- B : r«‘-_z
Design Speed : ?0—90 km/h
Geometric 'Desig_n Criteria

e o et e e e a1 m S o e bk kMt A e v m e SR ek TR MR P mk G M e e e e Mk FoR YT S e pee e e o eoh i LA AR T A m R i S e e e

Description it e e e e

: 70 80 a0
Minimum Rsdius & Curvatire (m) 160 210 280
Hinimum Stopping Sight Distance (m) . 80 115 140
Maximum Gradient (%) _ - 7 B 5

£ OF ExXISTING ROAD
]

* § OF CONSTRUSTION

r———euse OF KHLONG

\ z00 _I :
e ¥ SEE NOTE
74
RO 20.00 r VARIES W
II!OO l
2.25, 850 .'L ‘225
=
l,
900
150 600 [pso

: . . PH=z11.80
.IRRIGATION CANAL

""""""""""""""" e — HWL=HOD e T
___________________ ,4:7 | -~ P >
. : \ : .

-~ -

STA. 0+000 TO STA. 284500 NOTE
STA. 304 164 TO STA. 40+652
R/Y WIDTH 40 M.

TYPICAL CROSS SECTION
M-1i ROAD CLASS F2

11-5

FROM STA. 284500 TO STA. 30464,

(2) Pavement Design

Design Cumulative HNo. Thickness of
CBR of . of ESA W18 x 10 Pavement Structure
Subgrade _(10 yvears) - : {cm)

Surface 7.5
4.0 1,320 Base 20
Subbase 20

OF CONSTAYCTION . § OF EXISTING ROLD
X
229 . 183 . 5.2% I L
0.45 ] 0.13 . 0.1!5 ‘0.45 j
P e <= - ] —a
1 — N N i "
L ASPHALT CONCHETE ver.mcH.
SDIL AGGREQATE SHOULDER L——mase course To 20 o, — SO AGGREGATE SHIOULDER
SUB-BASE T+ 20 CH,
FIGURE TYPIGAL PAVEMENT STRUCTURE FOR FLEXIBLE PAVEMENT 1M-1l



(3) Culverts

NO.

CHAINAGE

EXISTING CULVERT

NEW CULVERT

10
11
12
13
14
15
16
17

18

19-

20

mm mm e ma =R e St wm mm o ma = oma mm A Y Me WA mw M mm ww e e s s

- e mm em s

. 04930

" 274788

14507
4+428
7+053
531
10+232
13+251
17+096
18+100
19+737
21+317
23fo$7
23+608
254057
26+173

261450

2R+368
ZB+827

20+626

e WE mm Me mm Nk mw mm wm S ma MA e B ww = ma e -

- WA mm mm omm Mo mm ke me == ome e ome mA e = - .
- - e R pmtEE ke MR ome me e

RCP 1-Dia
RCP 1~Dia’

RCP 1-Dia

RCP 1-Dia

RCP 1-Dia
1-Dia
RCP 1-Dia
RCF
RCP 1-Dia
RCP 1-Dia
RCP 1-Dia
RCP
RCP 1-Dia
RKCP 1-Dia
RCP 1-Dia
RCP 1-Dia
RCP 1-Dia
RCP 1-Dia
RCP 1-Bia

RCP 1-Dia

1-Bia

1-Bia

0.30x18.00

0.30x14.50

0.30x14.70

0.20%14.00

0.40x12.60

0.40x16.50

0.30x18. 00

0.20%13.50
0.80x15.50

1.00x13. 00

0.30%12.00
0.30x32.00

0.30%17.00

0.30%x14.00 .

0.30x16.00
ﬂ;ﬁﬂxlz.ﬁo
0.80x10. 00
0.30x14.70
0.30x12.30

6.30x13.50

M i M lmm mE ke R ok wE e mE mm R owar MR o ma W mm W e dmw mam e

e S m % ma ke e e ma ks oam Am ma ma ma MW

ROP

ROP
RCP

RCP

RCP
RCP

RCP

RCP

EXTEND 1-Dia 0.80x 3.

EXTEND 1-Dia 1.00x 5.
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3.3 Quantities and Construction and Road Maintenance Cosfs

(1) CONSTRUCTION QUANTITIES AND COSTS
(Project IM-11 Length =40.7 km)
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: Financial _ - Financial Economic Cost Residual Value
Item Unit Unit Rate- Quantity- Total: Cost  ——---mmmomominme
' "Baht 1000 Baht % - 1000 Baht % 1000 Baht
EARTHWORK | . A . . - - |
Clearing & hrubblng ' : : “ha 10,000 _ 34 340 856 T 289 90 260
Roadway Excavation (Unclassified) ' - m3 B 18 . - 19,800 - 356 84 . 299 90 269
Roadway Excavatlon (Cla331f1ed Unsultable _ . : :

o : ‘Material below Grade) m? _ .38 - - 84 ' S~ 90 ~
Embankment (Common) ~m3 33 ' L= o - 86 _ - 80 - .-
Embankment (Borrow) o m?3 s it1 213,700 23,721 848 20,400 90 18,360
Removal of Existing Structure ' each 60,000 - - 84 - 90 -

Sub . Total : ' : 24,417 20,988 18,889
SUBBASE and BASE COURSES :
Subbase’ m3 215 21,500 4,623 83 3,837 50 1,919
Aggregate base m3 339 62,700 21,255 84 17,854 50 8,927
Shoulder (Soil Aggregate) m3 249 30,900 7,694 83 6,386 50 3,193
Sub Total ’ 33,572 28,0717 14,039
SURFACE COURSES s :
Asphaltic Pr;me Coat m2 12 306,600 3.679 23 3,421 50 1,711
Asphaltic Tack Coat m? 6 - - 93. = 50 -
Double Bituminous Surface Treatment m2 33 - - 91 - 50 -
Asphalt Concrete Surfacing ton 9217 46,700 43,291 90 38,962 50 19,481
Portland Cement Concrete Pavement _ m? 1,689 - : - 90 : - 50 -
Sub Total 46,970 42,383 21,182
STRUCTURES {Equivalent} : :
RC Pipe Culvert (D=1.00 m) m 1,800 250 450 88 _ 396 50 198
RC Box Culvert {(2-2.40x 2.40 m) m 10,000 - - 90 - 50 -
RC Bridge (W=11.0 m) m 66,000 27 _ 1,782 8T 1,550 50 775
PC Bridge (W=11.0 m) m 96,000 : - _ - 87 - 50 -
Bearing Unit m?2 1,600 - - 87 - 50 -
Sub Total . 2,232 1,946 973
Total (a) 107,191 93,394 55,093
Miscellaneous Work { (a) x 7% ) 1s - - . 7,503 87 6,528 0 0
CONTRACT AMOUNT {b) 114,694 99,922 55,093
PHYSICAL CONTINGENCIES ( (b) % 10% ) (e) = 1z . 11,469 ' 9,992 5,509
ENGINEERING AND SUPERVISION ' | : : :
{ ((b) + (c}) x 10% )} (4) 1s 12,616 100 12,616 O 0
LAND ACQUISITION . E - _
Developed Land ‘ ' ha 200,000 2 400
Less Developed Land ¢ - ha S - -
Total {e) : ' : 400 100 -400 100 400
PROJECT COST (b} + (c) + (d} + {e) )} 139,179 122,930 61,002
AVERAGE COST PER KM . - R . | 13,420
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3.4 Construction Schedule

! Baht/Year)

‘With Project
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(2) Road Maintenance Costs
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4. BENEFITS

ROAD CONDITIONS

{unit : km)
Wlthout PrOJect- With Project
Paved R Laterite =~ I : - :
T e B kb bbb e e No. of No. of ' S No. of Ne. of
Road Good - Fair o - -Narrow.Wooden Road Paved Narrow Wooden

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

n_u_____m._._.__.____._____._.__._.--_._.........-.........._.,.__..-._.._.--.—-.-....._.._._._u-.___.._................-..-...--.._............_—.—_._._.._e......_,___....____-...._.-..,__,_......._............__._—___,______

RID-N 6.6 - - - - 6.6 - - - - - 6.6 6.6 - -
RID-M  13.3 - - - -~ 13.3 - - - - - 13,3 13.3 - -
RID-S  21.1 - - - 14.0 7.1 = - - - - 20.8 20.8 - -

' YOC AND TIME SAVINGS

{1000 BAHT)

e N e e e e e b

vocC de1ngs Time Savings Total Savings
" Normal  Induced Normal  Induced &SL;;;'"'"};&;;;S""“"_""
Year Traffic Traffic Total Traffic Traffic Total Trafflc Traffic .. Total
1984 27,433 T8 27,513 6,206 . 396 6,603 33,640 475 34,115
2000 36,369 119 36,489 8,173 597 8,770 = 44,543 716 45,259
2008 51,023 176 51,199 11,146. : 877 12,023- 62,169 1,083 63,222

119



6 ECONOMIC EVALUATION

. COST AND BENEFIT STATEMENT o
T (1000 BAHT)

COST . BENEFITS - . DISCOUNTED(12%)-.
SRRRERT CONST. - VOC - TIME  MAINT. . R . o
YEAR COST . SAVING  SAVING ~SAVING ~  TOTAL . COST . BENEFIT -
1992 . 43,026 - S ) . 0 53,972 0
1993 . 79,805 - - . 7 R . 0 . 89,494 0
1994 ' 27,513 - 6,603 254 34,370 . 0 30,687
1996 - . 29,009 6,964 . 241 36,214 0 28,870
1996 _ ; 30,505 . - 7,325 228 - 38,058 "0 27,089
1987 32,001 7,686 . 215. . . 39,902 0 25,3568
1998 . 33,497 8,047 202 41,746 23,688
1999 34,993 .. . 8,409 189 43,591 0 22,085
2000 36,489 - 8,770 . 176 45,4385 - 0 20,552
2001 38,328 9,179 163 47,668 0 19,252
2002 40,166 ‘9,583 150 49,899 0 17,994
20063 42,005 . 9,990 137 52,132 : 0 16,785
2004 28,448 43,844 - 10,396 - 124 - 54,364 9,159 15,628
2005 _ 46,683 10,803 - 111 56,597 ' 0 14,627
2006 47,521 11,210 . 98 58,829 0 13,482
2007 49,360 - 11,616 85 61,061 -0 12,484
2008 (61,002) 61,199 12,023 74 63,296 (12,482) 11,564

'TOTAL 90,377 582,113 138,602 ~ 2,447 723,162 140,143 300,055

A . T R YEm A S At MW T A R e e YR e Wk kg G e e by e g et e Bn W o B A AN ek M KR ST Y SO T G W TE Tab VT e My T A M = e r e e et o

NET PRESENT VALUE :- o 159,912

BENEFIT COST RATIO : - S 214
INTERNAL RATE OF RETURN - R ' G - 23.9%

FIRST YEAR RATE OF RETURN : - o e : 21.4%
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6.  DRAWINGS

11-11

ABBREVIATIONS and SYMBOLS for PLAN and BROFILE

HWY

3§

- NO.or #

RT
LT
EXIST.

EXTD.

RC-P-a-dax |

RC-B-n-axhxti

BR—'_F~a xl—n

BR-RC-ax l-=a

| LNEW CONSTRUCTION SECTION OF STUDY ROUTE

IMPROVEMENT SECTION OF STUDY ROUTE

BRIDGE (PROPOSED, EXISTING)

"BOX CULVERT {__PROPC)SED. EXISTING)

PIPE CULVERT (PROPOSED, EXISTING)

HIGH WATER LEVEL

. HIGHWAY

POINT OF HORIZONTAL INTERSECTION

" NUMBER

nmzcnoﬁ ANGLE
RADIUS OF CURVATURE
Tmcm LENGTH
LENGTH OF CURVE
RIGHT

LEFT

EXISTING

EXTEND

PIPE CULVERT, n (ROW), #a{DIAMETER. m), | (LENGTH, m)

BOX CULVERT, 1 (NO. OF CELLS), ax bx 1 (CLEAR SPAN x
DEPTH x LENGTH, m)

TIMBER BRIDGE, ax ! (WIDTH x LENGTH, m), n (NO- OF
SPaNS)

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