5. ECONOMIC EVALUATION

COST AND BENEFIT STATEMENT | o
o o S (1000, BAHT)

e et s e rm e R e EPY WY M A G R e e e A Ak oy e et A sk ik mpr g L4 A o W A WAL Gh Am R ME m Gm D e we e e e e e e e Vo il e e S ke oy oy v G ok b e e R mm

CosT _'BENEFITS DISCOUNTED(12%)
- CONST. . . .. VOC - TIME ... MAINT. T LR
YEAR COST SAVING SAVING ~ SAVING. TOTAL - COST  BENEFIT
1992 25,158 R S . .0 31,559 - . O
1993 46,735 . . o 0 oo T .00 82,8332 0 0
1994 - 11,580, 5,665 26 17,278 . 0 157421
1996 12,268 - ‘6,014 = . 18 18,300 - 0 14,589
1996 _ 12,955 6,363 - 10 . 189,328 0 13,757
1997 . 13,843 - 6,712 . 2 20,357 ¢ 12,937
1998 . 14,330 - 7,062 (6) 21,386 0 12,135
1999 15,018 7,411 (14) 22,415 0 11,356
2000 - 15,706 7,760 . (22). 23,444 0 10,605
2001 16,586 8,184, (30) 24,740 0 9,992
2002 17,467 8,608 - {38) 26,037 0 9,389
2003 18,348 . 9,032 (46) 27,334 0 8,801
2004 12,348 19,229 - 9,456 (54) 28,631 3,976 8,231
2005 205110 9,879 (62) 29,927 : 0 7,682
2006 . 20,991 - 10,303 (70) . 31,224 0 7,166
2007 : 21,871 10,727 (78} 32,520 - 0 - 6,664
2008 (37,326) 22,752 11,151 . - (84):.. . 33,819 (7,638) 6,179
TOTAL 46,90 252,854 124,327 (448) 376,733 0,229 154,884
NET PRESENT VALUE. : _ o o 74,655
BENEFIT COST RATIO :: . . S S 1.83
INTERNAL RATE OF. RETURN ;: o L 21.7%

FIRST YEAR RATE OF RETURN : ' e S _ .. 18.4%
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6. DRAWINGS

" ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

i NEW CONSTRUCTION SECTION OF STUDY ROUTE
,—-‘--'--}--—'_ " IMPROVEMENT SECTION OF STUDY ROUTE
= | ‘}’_‘;_‘_‘i,  BRIDGE (PROPOSED, EXISTING)
0 0 mox CULVERT (PROPOSED, EXISTING)
# a
® | o PIPE CULVERT (pRoPoséb.'fs:{mmc)
= © HIGH WATER LEVEL
HWY HIGHWAY
Pt | POINT OF HORIZONTAL INTERSECTION
 NO.or # . NUMBER | |
A . DEFLECTION ANGLE
R . RADIUS OF CURVATURE
T TANGENT LENGTH
L LENGTH OF CURVE
RT o RIGHT
LT ' LEFT
EXIST. EXISTING
EXTD. EXTEND
RC-Pan-gax | , , — CULVERT, n (ROW), ?sa(mrmwmk. m), { (LENGTH, m)
RC-Bnea xbx 1 BOX CULVERT, n (NO. OF CELLS), a X bx [ (CLEAR SPAN x
_ DEPTH x LENGTH, m)
.BR_-T-a.x l-a _ TIMBER BRIDGE, ax 1 (WIDTH x LENGTH, m), n (NO- OF
- SPANS)
BR-RCaxl-a CONCRETE BRIDGE, 1 x | (ROADWAY WIDTH x LENGTH,

tm) a {NO. OF SPANS)

Co13-11



STUDY ROUTE 1M —13 SHEET M0,

From A ARNG PA~IH ™ G, AYUTTHATA VOF #
PLAN AND PROFILE
o+ aoo Y0 5TA 9 + DOO

TERRAIN FLAT
| S - SE—
Type 7 .
. Lonith LATERITE
PRVEMT = - [
Cantition FAIR / POOR
A { K
I[FI.DODING et —
. T S— . r - —
LT s - e DN 10,00 —
WIDENING 10,00 T020.00 NEW 20.00 WIDERING 10.00 TO 2000
RIGHT OF WAY“E'I] ~— WIDENIHG 1000 TO20.00—————~ —-n NEW 2000 YIDENING 10.00TQ 2000 . 10.00 e
ROUTE NO. .
AGENCIES OGH ROUTE NO.3059
L —
QOPOS*D PROFILE| GRADRE
KISTHNS (PROFILE]
WiSTING GROUNDVPRIFILE
10 L_ i | . 0
+ -6BTY - 15.4C1% 4
- o0 e
024, 0, cbosis, EOAE ;54' 08, 0.do oiefie Cog . Ao Do
“~f. ] ol to 47 i aul T N A O P Nt N s 7 Y e st o el Y - . Y S0 Y O
€ dew AU
- - -1 -
L ES ~
3 -~
3 : = 3 ; - -1 :
“ g 3 3 2 3 =
=< ™ =~ ~ o~ @ ™ n ly
3 - 2 5 3 o = x 12} &
-~ -~ [y - P~ s} S~
u =l | g 3| 1S il S 3 5
i B b ] LR fL ] M J s 2 2
- x < - L - 9 ~— % = N .
s | ls | B ¥ 0 olisl |5 | |8 R : 8
g 8 s i §: by 2 » 3 g Yo
oallE o ] W b P By o | |y o[ Al ~ie
0 %l o ]
ng | gar b PF S | P o o P -] Slh 290 i 3o 8 la
d +H5a B 3 e F[® HEd +e R HEg +8d & ]a
] ok W —f = 1529 Fise L3 [t R a| L o P o .12
oS B R 0 A bl Sl A6 || s s sl
“ g b B <fes 5 44 ; Al a
58 | SRS Ak RS (0 glhg BB AR i Hlals
| — — —
s z L=I7583 . LzJ06. S I :38.57 2 3860 3.0 Lel64. 46 [r)48.08 FEYIxT ) Lot ST
Exisling ; 7",'92 : rE ﬁj;?g‘%é‘ﬁ = 959.98 £=5729.58 _,F"lfa.'/q‘as R:59.8 R rﬁagwa,rs_w_“ mz.asj_nﬁa;,oogf_s o _ﬁ:{j{_’_ _geamEez [ T S o I
_ i L e et e e e e — T E—-= —— — - ey PP P e e e —m o L e T e Y o HIN 4508 L2831 LsIL5H
CURTAT. [pamnan 3 . el 7 i i - iy e, CRRE . S
e 2, 5 24315, .
TURE L =§23.40 . 3 E=138.04 ° L=17580 - 1=3063! L=93823 L=7022 L=BUGG L7000 PERC%vE) L4742 [ENEY:-i g
BAND  |Proscses R £ 200,00 A= 30156 f- 8847 R=054.98 [™____. R=572o.8 A= 150.00 W R: Wﬁﬁ__ﬂ_f_‘l_rl_
L} L=595 L=95.70 L= 59, 4 E=164.46 L= (83,80 =158.31  LixBq.
Aligament %3 = 3i6.31 §:p20.37  R:(6O0O R= 286479 ) ho 1000  Retasz.ev Reindsa|
b 0 t T I T 1 T T h
iSTATION {km} 0+ 000 1 + 000 24000 3 4000 C &4 000 5 + 000 &+ 000 7 +000 8 + 000 g+ 000
- ra—— e




STUDY ROUTE M 13

From A. BANG PA-IN  To €. AYUT THAYA

SHEET MO,

2 oF 2

PLAN AND PROFILE

9 4000 TO STA

17 +076.8%

1;STATHI}N (Km.) 9+ 000

Type / .
I L ATERITE AC PAVEMENT
lconainan FAIR / POOR
Length{Km)) -
: I mOD'NGImiqmtml -
RIGHT OF WY Lol e 10.00 f-—hew 000 ! 10.00 ——————
PR . 0.06 1000 HEW- 10,00 - 10.00 -
T . 1 [ K
ROQUTE NO.
[AG‘ENCVES POH ROUTE NO. 3059
LEW —-1—-{-PROAOSED PR*)FI _E | GRADE W OALIGUMERT |
1o}ME / NS gkrsns] A ?OF]LE
rhistina largun H?a;JLE
10 | / 10
i 6 Yol
Loy fere @ ~ .15 Yl QO0% [£G0O5 Y -040 v, bogs ~D.07 %, -0 0pos - ].;
‘ I N T 4 a -1 F L S i 1
Il -1 - - : - T
0 Nl o
- al -
E N = prd £
K3 B o
. 3 £15
2 5 & ol
9 ~ 2] e
S 1
g . 8 3 Y
> > = — ) = alo
s £ Y B 3 = -3 5=
t_u' 5. g q . o 2 Wi
B X K > 5
M I » g A 5 il
N = < [ 2 oo
S s ¥ 5 5 aje
~ 8 Q ] 3
= L ]
Oo ?g QQ L % o § . nf T of gg g =
=8 A8 elf8 | sldd jl8 onig qlok- s
¥ % 3 T O K 3 =
ol 2] | HT Holz | Sl 5 hEgl AT =2
e ) 3 ) b i g == ] N
atayd 3128 SR R <38 .0 412 g«
gL Tkid] HSle | SIS it @ it e g1 LG
169 L6956 L2982 L4131 16548 L#5333 114387 L8725 _ L0209 Lcd5i8 Lo 7e T TENH i-999s : -
ou Existing | _ ... R T "i-’-4‘0926r I _ R:20983_g=3871 _J"._, 2 Ry R-mss?a [ifee23e = i W eaair g "'ﬁ-4g(?g4 - ":’f_’“ qu-/rs.os 5?7?5:75’ I fvjyarg
RVA- L aignament 2 BAdT [ hass  Tirson L lle9rél Tize2si iy "1,uarso g 250, e ) TTimsgr. Liieesie ) 'irm" {" 748, so VT Timznes  imeesl T T T T T T T TTTT 1 Gh0sE LT
TURE |——— R:110.48 §:477.97 R :572.96 AOBH - R:7543 =163 arsle R:2664.79 RiJ95.92 _ ~ R:i2L9) st piin Relidsor_ &eaear T Rers3Es
: 1=8520 | 26508 (=153.33 _ L=14387 L= 0010 L—?OQB L3%% . L=9893 L:235.77
- = < - N - g = . .53 8346
BAND  |Promosed N A= 409 Il R=160.00 R=479.05 R-W : R=572.96 R=44074 179.05 R=150.18 e Ee2ag0
Bigrment 19832 L=300 - (.=9762 L:=87.98 =43 L=181.95 LzH507 = 26480 ) [=12188  Lez2268
Redrrar  R-BT2.06 H-SB6 R 160.00 R=1B0.00 R=163.70 AsIsa oy H-2 86479 R:t,145.92 R=38.97 R=120.00 R=L11592 R=320F R=13325
F T L] ! 1 ¥ T
10 + 000 11+ 000 12 + 000 134 000 144000 15 + 000 16+ 000 174000 18 4000




" PROJECT IM - 14

Changwat : Ayutthaya/Pathum Thani
A. Wang'-. Noi — A. Thanyabu'ri |
_-L_ehgth 1 25.6 km



SUMMARY

PROJECT IM-14

- New Construction

- Replacement
Construction Costs

- Financial

- Economic
Economic Evaluation

- IRR

- B/C

ITEM DESCRIPTION
Changwat Ayutthaya/Pathum Thani
Origin A. Wang Noi (Rt. 1}
Destination A. Thanyaburi (Rt. 305)
Route No. Rural
Project Length 25.6km
Standard

- Existing —

. - Proposed F3

Traffic .

- Base g4~ 164

- 2000 900~ 1,000

- 2008 1,300~ 1,400
Pavement Type '

- Existing Laterite

- Proposed AC pavement {t=10)
Bridges

3 sites, 140m

136,369,000 Baht
120,628,000 Baht

22.9% -
2.07
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GENERAL

The proposed' route lies in Changwat Pathum Thani. It originates at the intersection of
Routes 1 and 309 in Amphoe Wang Noi, and runs southward to end at the junction with
Route 305 in Amphoe Thanyaburi with a total length of 25.6 ki,

The route runs along two khlongs for the most part. Houses are densely built along the
khlongs. - ' '

Except for two short sections (1 kin cach) at both ends, the surface is of laterite and its
condition is generally poor.

The area is well cultivated with paddy throughout the area along the road.

There are two concrete bridges, one 40 m in length, but narrow, The other, a narrow con-
crete bridge 26 m in length, is adequate. '

The proposed route follows an existing road except for a section-sputh'of Khiong Ruphiphat
where a shorteut is proposed to avoid an undesirable horizontal alignment. Thus the pro-
posed route is 2.9 kin shorter than the existing road length. The proposed road class was

(determined to be F3.

A section of about 660 m from the starting point of this road is Route 3189 under DOH
and is paved, but standards such as width are inadequate. A bridge at Km 5+ 000 requires

replacement.

The section from the origin to STA 15+ 10(}'_wheré it crosses Khlong Ruphiphat is to be
newly constructed with a length of 1,800 m. The next section from STA 15+ 100 to STA
234 500 (about 8.4 km in length) runs along Khlong 7 on the east side. Border stakes in-
dicating the right-of-way in this section are not clearly marked, and eiectri'city poles and
houses are placed at varying distances from the road and the khlong. The results of a topo-
graphic survey indicate that F3 class standards can be maintained in this 'sec_tion with a
minimum effect on the existing houses by shifting the road center line by 2 to 4m to the
west {to the opposite side of the khlorig). :

The H.W.L. of the khlong is 2.60m, about the same as the existing road surface level,
The improved road needs to be raised. The height of the newly constructed section was
determined at the same level,

A sharp curve at STA 234 500 is to be improved with the transfer of a house inside the
curve. Another sharp curve at STA 23+ 800 can be improved without difficuity.
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2. TRAFFIC FORECAST

Base Traffic Volume L S
. ~(Unit:Vehicles/Day}

Project Section Year “—e—e—ecioooooo e e

Code _ MC ~ PC LB HB LT . MT HT  ADT
IM-14 RURAL-N 1988° 423 g @ 0 91 29 - 31 164
RURAL-S 1988 133 6 2 0 71 6. 0 84

I¥-14 RURAL-N . -1993 4.11° 4.98 3.82 4.62 4.08 4.11  3.55
1994 -2000 5.03 5.67 5.91 5,08 4.62 4.86 4.42
2000 -2008 4.87 '5.69 5.69 4.78 4.47 4.28 4.18

RURAL-S ' ~1993 4.11 4.78 3.92 4.62 4,08 4.11  3.55
1994 -2000 5.03 5,67 5,91 5.08 4.62 4.86 4.42
2000 -2008 4.87 5.69 5.69 4.78 4,47 4.28 4.18

Ppoject Section Year MC FC LB HB LT MT HT ADT
IM-14 RURAL-N 19454 0 10 0 0 88 12 439 549
2000 0 14 0 G 1156 i6 569 714

2008 Q 21 0 0 163 22 790 996

RURAL~S 1994 0 10 0 0 88 19 439 556

2000 0 14 0 0 116 25 569 723

2008 0 21 0 0 163 35 790 1009

Project Section Year MC PC LB HB LT MT HT APT
IM-14 RURAL-N 1994 70 2 1 0 24 27
2000 a7 3 2 0 32 -317

2008 141 5 2 ] 45 52

RURAL-S 1994 50 3 1 0 28 32

: 2000 66 4 i i) 37 42

2008 96 6 2 0 52 60-

Project Section Year MC PC LB HB LT MT HT ADT
IM~14 RURAL-N 1894 613 24 6 1 228 49 478 786
2000 827 34 9 2 300 65 619 1029

2008 1208 53 14 3 425 91 859 1445

RURAL-S 1994 221 22 204 26 440 697

Note. N: North Section 8: South section
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3.  ENGINEERING
3.1 Materials and Boring Resulis

(1) Materials

I}ESCRIPTION OF MATERIAL SOURCES

Estimated Hauling
Quantity Distance

Descrlptlon
Material Source of
Sample cu ..
Soil Route 305 Km 37+000 Silty Clayey Plentiful
Left Side 0.3 Km Fine Sand
Laterite Route 2 Km 118+000 Gravelly Plentiful
Left Side 3.6 Em ' Laterite '
Crushed Rock Route 1 EKm 128+500 Lime Stbne " Plentiful
Both Sides '
RESULTS OF LABORATORY TESTS
_ _ - Conp.
Sieve Analysis % Passing Plasticity ~OH-T 5tand. --Lab. C.B.R,
Opt. . CBR. Swell

0.0 25,0 19,0 9.5 ¥ RIO #40 ¥200 LL I

- 954 gnfee L X

19,3200 50 0.1

Soil : e 9% 8% 34 22,6 9.1
Laterite 00 93 BL A2 39 27 8 24,3 8.2 5.8 2.06 3 -
Crushed Rock _ : _ 80

Wote ; fbrasion test result of Crushed Rock 22.6 %

(km)
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(2) Boring Results

BORFHOLE LOCATION
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3.2 Preliminary Design ' ' : (2) Pavement Design

' ) Gebmétric Design Criteria '

Design Siandard - L F-3
Design Speed : 70-90kmi/h -  Design . Cumulsative No.  Thickness of .
' ' . CBR of of ESA W18 x 10 Pavement Structure
‘Subgrade (10 years) o C(em) '

Geometric Design Criteria
' - Surface 10

mmmmmmmmmmmmmm e e e L 2.0 S 1,880 ~ Base ~20
' Design Speed ' (km/h) ‘ _ : ' ~Subbase 30
Degeription e e e e e e _ e e e e e e e e e s e e S e e
o , 70 - 80 g0
Minimum Radius & Curvature (m) = = 80 - 210 280
Minimum Stopping Sight Distance (m) - '80 115 140
Maximum Gradient (%) : S A 5

§ OF EXISTING ROAD

200 T 100 3.00 oo

) . : 045, |o.zs ozl o
€ OF CONSTRUCTION S }“‘ ]"‘]
1 : ) .

{ OF EXISTING ROAD .
: . i P : ==
200 1000 Ra¥ P Y : : = —— I
= : , Z - B
1000 } -
=l E 1 . . : ) . l——-mum CONCRETE T4 10 € -
ool 200 | 600 _ (200 - : . ‘L oo, avsreante swowpen BAYE COURSE T+ 20 M. i SO ABGSEGATE SHOMLDER
1 " ‘ l . ‘ ‘ BUB- RASE T 3D CH.
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KHLONG 7 UL ' B i
L2262 o IR SN S
i - N,
/_./’ . \\ o _’_,"‘
oo . N .
/”/ ) ’
P STA. 54100 TO STA.23+400

FIGURE TYPICAL PAVEMENT STRUGTURE FOR FLEXIBLE PAVEMENT iM -4
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(3) Culverts

(4) Bridges
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- 3.3 Quantities and Consiruction and Road Maintenance Costs
n CON_S_TRUCTION QUANTITIES _A_ND COSTS
(Project IM-14 Length =256 k)

e e v e e A whr rh et e e bes e e e o e A LR A M Ak iy Ew i e et e e v b b i i B e e e e A e e M M M M e S S e S e o E MO ST SRR mSTZI s

Fipancial ' Financial Economic Cost Residual Value
Item o S Unitg ‘Unit Rate " Quantity Total Cost  —====—semmmsoooe Tes e T
Baht - 1000 Baht % 1000 Baht - % 1000 Baht
EARTHWORK S , _ o . ' )
Clearing & Grubbiung : : ha 10,000 . 14 : 440 85 374 90 337
Roadway Excavation {(Unclassified) T n 3 : 18 25,100 452 R4 - 380 a0 342
Roadway Excavation {Classified Unsuitable _ o ' : ' '
S Material below Grade!} m3 ' 51 - = . 84 - 90 -
Embankment (Common) m? ‘ . 33 IR : - 86 . -~ 90 -
Embankment (Borrow) , m? 115 © 251,300 28,900 B -1 24,854 a0 22,369
Removal of Existing Structure ' each 60,000 1 - 650 84 - 50 90 : 45
Sub Total _ . 29,852 _ 25,658 23,093
SUBBASE and BASE COURSES - S o - - | |
Subbase _ m 3 208 49,900 : 10,379 83 8,615 50 4,308
Aggregate base m3 139 _ 36,600 12,407 84 - 10,422 50 5,211
Shoulder (Soil Aggregate) m3 241 16,300 ' 3,928 83 3,260 50 1,630
Sub Total _ E 26,714 22,297 11,149
SURFACE COURSES '
Asphaltic Prime Coat m? i1 178,000 1,968 ' 93 1,821 50 911
Asphaltic Tack Goat m2 5 - 152,400 : 762 93 709 50 3565
Double Bituminous Surface Treatment m? 33 : - ' = 91 - ,50 _ -
Asphalt Concrete Surfacing ' ton 923 36,000 33,228 90 28,905 50 14,953
Portland Cement Concrete Pavement m3 1,655 - - a0 - 50 -
Sulb Total : : 35,948 32,435 16,219
STRUCTURES (Equivalent) : : )
RC Pipe Culvert (D=1.00 m) m 1,800 180 324 88 . 285 50 143
RC Box Culvert (2-2.40x 2.40 m) m 10,000 16 ' 160 90 144 50 T2
RC Bridge (W=11.0 m) m 66,000 - 140 9,240 87 8,039 50 4,020
PC Bridge {W=11.0 m) m 96,000 - - 87 - 50 -
Bearing Unit : m2 1,800 - : - 87 - 50 -
Sub Total 9,724 8,468 4,235
Total (a) - : , 102,238 88,858 54,696
Miscellaneous Work ( (a) x 7% ) ts 7,157 87 6,227 - 0 0
CONTRACT AMOUNT {(b) 109,385 95,085 54,696
PHYSICAL CONTINGENCIES ( (b) x 10% ) (c) ‘1s _ 10,840 : . 9,508 5,470
ENGINEERING AND SUPERVISION. '
{ ((b) + (c)) x 10% ) (d) ls _ : 12,034 100 12,034 0 Q
LAND ACQUISITION - ' )
Developed Land ha 250,000 16 4,000
Less Developed Land : ha - = : -
Total (e) _ - . 4,000 100 4,000 100 4,000
PROJECT COST { (b) + {c) + {(d)} + (e} ) ' | . 136,369 120,628 64,166
AVERAGE COST PER KM | | - | 5,327
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4. BENEFITS

ROAD CONDITIONS

_F"n~_n__.-._-...._._.......__..._._«-_-.._..._.._..._......._.._........_,._..qw.a_.‘__.-._.....,.__............-.._.._-.—-“-.—-_---—-..—..-.——-....._-_....w.-....-......__._.....-__‘._.‘._....._,...-.....“-_.._.-.‘-.....-..__._.mk_»~———

Paved e Laterite : SR IR T
~~~~~~ e i m | m e mm e e~ NO, of No. of ~ Fo. of ND- of
Road Good _ Fair Narrow Woodén Road Paved Narrow Wooden

'Sectlon Length Good /Fair Fair /Poor Poor Good Fair Poor Bridge Bridge Lengfh Good Bridge Bridge

RURAL-N 8.0 - - = - 0.8 - - 7.2 2 - 5.2 5.2 - = -
RURAL-S  20.4 - - 1.7 - - - — 18,7 - - 20.4 20.4 - -

o min v e re g vy i o o man v A e Bk i e o S i e L e B W A AR A B PR A e e e e ey’ e e ey T B e e ek A LR i A mE . R G R YR A R W Lr RS TR TR WA L L M W R e UM R L S Rin R M e e ey e me G s e A e e A AL ML TRA ST LM TR AR e A e A e

VOC AND TIME SAVINGS

. (1000 BAHT)

e o e A S A Y B B Y A Sk e v AR MR . Em e R 4 A T T . v A M e e = e v e e A h v B L R M T T A AL b e e T 4 ey L ek o e A L B e A R e MW T ML A S L N T M M e LT T e R S M w e e e G v M e T Gk e R e e e e

VOC Savings Time Savings Total Savings
T Normal | Induced  Normal  Induced Normal  Induced
Year Traffic Traffic Total Traffic . Traffic Total Traffic Traffic Total
1994 - 28,549 ' 95 28,645 2,607 ' 511 '3,118. 31,1656 607 31,763
2000 37,202 131 37,333 3,421 . ga6 4,107 - 40,624 817 41,441
2008 52,0585 191 52;246 _ 4,926 - 990 5,910 56,975 1,181 58,156

et ot o A o o o o e B ot . T8 e R AR oY e it ok e e R bl Sk R H e e e 0t AR, At Lo T o i o o = T oy 4 o e . iy o o o . et S A anh e e e A R 1 T o o e i o % oy A ek o %k o T A o e ke oy e e v -
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5. ECONOMIC EVALUATION

" COST AND BENEFIT STATEMENT o
o : L (1000 BAHT)

am rm mn am mu e e Ut WO A Ua e s s A E e WS Em L gy i e AL e et R G M W Gk A W W B W Aia bom WR el i MmO s W UeS YN PR YN M S e Ra m Ra A M Y e e Mt e G S e iy e G e A WG Gk R e o

_COST .. BENEFITS ©~ - . DISCOUNTED(12%)
_ ~ 'CONST. YOG TIME  MAINT. T -
YEAR COST SAVING - SAVING SAVING . TOTAL COST ° BENEFIT
1992 - 42,220 o SR ' . 0. B2,961 0
1993 - 78,408 - . .. T _ 0 0 87,817 0
1994 . . 28,645 . 3,118 8 - 31,771 0 28,367
1995 30,093 3,283 . (2) 33,374 0 26,606
1996 31,541 - 3,448 - (12) 34,977 0 24,896
1997 - 32,989 3,613 - (22) - 36,580 0 23,247 .
1998+ 34,437 - 3,778 . (32) 38,183 0 21,666
1999 - 35,885 3,943 (42) 39,786 0 20,157
2000 37,333 4,107 (52) 41,388 0 18,722
2001 | 39,197 4,333 {62) 43,468 0 17,566
2002 41,061 4,568 (72) 45,547 . 0 16,425
2003 | 42,925 4,783 (82) 47,626 : ¢ - 15,334
2004 16,446 44,789 - 5,009 (92) 49,706 5,295 14,289
2005 - 46,664 5,234 (102) 51,786 0. 13,292
2006 . 48,518 5,459 (112) - 53,865 0 12,344
2007 50,382 65,685 (122) 55,945 -~ 0 11,447
2008 (64,166) 52,246 = 5,910 {(129) 58,027 (13,130) 10,601
TOTAL 72,908 596,695 66,261 (927) 662,029 132,943 274,949

NET PRESENT VALUE : : - 142,006

BENEFIT COST RATIO : . . . 2,07

~INTERNAL RATE OF RETURN : 22.9%

FIRST YEAR RATE OF RETURN : : 20.2%
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6. DRAWINGS

ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

HWY
PI -

" NO.or #

LT
EXIST.

EXTD.

RC-P-n-dax |

RC-B-n-axbx1
BR-T-axl—n

BR-RC-axXl—n

NEW CONSTRUCTION SECTION OF STUDY ROUTE
IMPROVEMENT SECTION OF STUDY ROUTE

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

PIPE CULVERT (PROPOSED, EXISTING)

HIGH WATER LEVEL

HIGHWAY
POINT OF HORIZONTAL mrERSEcnt_JN |
NUMBER |
DEFLECTION ANGLE

RADIUS OF 'éURVATURE '

TANGENT LENGTH

LENGTH OF CURVE

RIGHT

_ PIPE CULVERT, 0 (ROW), a(DIAMETER, m), | (LENGTH, m)

BOX CULVERT, n (NO. OF CELLS), ax bx | (CLEAR SPaN x
DEPTH x LENGTH, m) - -

TIMBER BRIDGE, ax | (WIDTH x LENGTH, m), n (NO. OF

SPANS)

CONCRETE BRIDGE, aX 1 (ROADWAY WIDTH x LEMNGTH,
m) n (NO. OF SPANS) - . -
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'PROJECT IM - 15

Changwat : Pathum Thani/Bangkok
" B. Khiong Luang ~ A. Min Buri

 Length  : 247 km.




SUMMARY

PROJECT IM-15

DESCRIPTION

- New Construction

- Replacement
Construction Costs

- Financial

- Economic
Economic Evaluation

- IRR

- B/C

ITEM
Changwat Pathum Thani/Baﬁgkok
Origin A. Thanyaburi '
Destination A. Min Buri
Route No. Rural
Project Length 24.70km
" Standard
- Existing —
- Proposed F1/F2
Traffic
- Base 379~ 2,003
- 2000 1,700~4,500
- 2008 2,400~ 6,600
Pavement Type
- Existing Laterite/AC
- Proposed AC pavement (t=10)
Bridges

6 sites, 72m

115,250,000 Baht
101,977,000 Baht

32.5%
3.29

LOCATION OF PROJECT ROUTE

Wang Noi
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at Bualuang onakharak
ngkharak

Sam Khok

Lum Kaeo

Nong Sua

»
214, |biog - » o
e T 3
Khlongiluang - . .
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| 0201

205 0101

—

elloor Beq 1k ka

13312 0102 |
E’_

" Whanyaburi
T

3368 0100

T

0100 {3
SCALE
5 o 10 Km.
e — et
_ LEGEND
MERAEE FPROJECT ROUTE - PROVINCIAL .HIGHWAYS
DIVIDED HIGHWAYS ————  PROVINCIAL HIGHWAYS ( Unpaved )

- mesmomemem - NATIONAL HIGHWAYS - ®.6 CHANGWAT , AMPHOE



GENERAL
The proposed route is located in Bangkok and Changwat Pathum Thani.

- It originates at the junction with Route 305 in Ban Khlong L.nang, and runs southward
to join Route 3312 néar Amphoe Lam Lum Ka. The length of this section is about 10.3 km.

The second section starts at a point about 600 m east of the end point of the first section
of Route 3312 and runs southward to end at the junction with Route 304 in Amphoe Min
Buri, The length of the second section is 14.0 kin. Combined, the total length of this project
road is 24.3 km. '

The terrain is flat. Paddy fields and orange orchards alternate along the first section. Along
the second section paddy fields completely fill the area. :

The first section is currently under PWD and the second under ARD. Excépt for the last
1km of SBST, the first section is a laterite road, whereas the second section is applied
with SBST over the entire length. The surface condition is fair to poor on both sections.
Traffic is heavier on the second section.

Out of a total of eight bridges, seven are in the second section. All of them are of perma-
nent. structure and sufficient standards.

It was determined that the improved road would be of F2 class standard from the origin
to STA 10+ 300 (intersection with Route 3312) and of FI class standard to the end point
(STA 24 + 800), considering projected future traffic levels.

The existing alignment of the first section requires no improvement. It was decided that
the sharp curve on the approach to the intersection with Route 305 could be tolerated be-
cause of the low speed resulting from the adjoining bridge across a khlong and the inter-

section.

The alignment at the starting point of the second section (the intersection with Route 3312)
was considered poor. It was, however, left unchanged based on the explanation by DOH
that land acquisition would be very difficait.

The first section requires only a little widening and paving since the relationship between
the existing road height and H.W.1.. is good. However, the sccond section requires road
height raising and widening, because the existing road height is the same as H.W.L. even
though it is already paved. :

When completed, this road will form a north-south route paralleling Route 1 together with
Route 319 and proposed project road IM-14. Some traffic diversion can be expected.
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2. TRAFFIC FORECAST

Project Section Year —--—--- 4—4——-;—————ft--—** —————— healel T e

Code MC . PG LB HB LT  MT  HT  ADT

IM-16 RURAL-N 1988 . 227 30 6 1 187 18 11 37
RURAL-S 1988 345 217 87 32 - 890 397 380 2003

R e L e A e e

P T g R e e e L L

1994 -2000  5.99 6.22 6.13 6.26 6.37 "6.564  5.00

RURAL-S -1993  6.23 6.35 6.71 5.68 4,87 6.67 6.29

1994 -2000 5.99 8.22 6.13 6.26 5.37 5.54 5.00

2000 -2008 5.61 - 6.09 5,66 4.93 4.77. 4.74  4.52

Project Section Year MC PC LB HB LT MT HT ADT
IM~-15 RURAL-N 1994 4] 11 0 0 93 22 500 .626
2000 o 15 0 g 127 30 670 842
2008 t] 25 Q ¢ 184 44 954 1207
RURAL-S 1994 0 6 ] 0 58 22 404 4188
2000 0 9 0 0 77 30 542 658
2008 D 14 0 0 111 44 772 941

Induced Traffic Volume .
(Unit:Vehicles/Day)
Project Section Year MC PC LB HB LT MT HT ADT
IM-15 RURAL-N 1994 44 10 2 0 59 1
: 2000 63 14 3 0 Bl 98
2008 99 23 5 0 118 146

‘Fuiture Traffic Volume S

: (Unlt:Vehicles/Day)
Project Section Year MC PC LB HB LT. MT HT ADT
IM-15 RURAL-N 1994 369 54 11 2 402 135 609 1223
2000 524 92 16 2 550 187 817 1664
2008 813 148 24 3 799 271 1163 2408
RURAL~-S 1994 500 320 128 . 45 12486 . 600 246 3285
2000 709 459 183 65 17056 B30 - 1267 4509
2008 1098 737 284 95 2475 1202. 18056 6598

Note. N: Nerth Section S: South secltion

BASE

THANYABURI

379

LAM LUK KA

HINBURL

1994

THANYABURI -

1,200 \,

LAM LUK KA

MINBUR}

PROJECT IM - ib

2000

THANYABURI|

]

1,700

o

MNBURI

] LAK LUKXA

2008

THANYABUR

/
|

2,400

LAM LUKKA

MINBUR{

UNIT I VEHICLE /7 DAY



J. ENGINEERING

3.1 Materials aud Boring Resulls

(1) Materials

])ESCR!P’TION OF MATERIAL SOURCES

Descrlptlon Estimated Hauling

Material Source ' of guantity Distance
Sample .cu,m. {km)
Soil Route 305 Km 374000  Silty Clayed Plentiful 25
’ Left Side 0.3 Knm Fine Sand '

Laterite Route 2 EKn 118+D(}D Gravelly Ple‘ntiful 78
Left Side 3.6 Knm , Laterite g

Crushed Rock Route 1 Km 1289+500 Lime Stone Plentiful 88
Both Sides . : :

RESULTS OF LABORATORY TESTS

Conp.
Sieve Analysis 1 Paﬁsmg Plasticity Di-T Stanﬁ Lab, C.B.R.
Upt LBR Swell

50,0 25,0 19,0 9.5 %4 $10 #40 4200 i Pl o8y gnfec 931 A

Soil 100 % 8% 34 22.09.1 10.32.00 6,0. 0.1

Laterite 00 93 BA 62 3 27 B 243 8.2 5.8 2.05 3 -

Crushed Rock

MATERIAL" SOURCE_

FIGURE
=|Bang Sai 'f_ .ang Noi
Q AN | N 3189
3

W/ 42 : 2
. S-? m _5509 OO O ) : \\ . 0IG0O
S (igo W00 == A\

.4 @ “

i

? _
: § %, . |1
Som Khok A ' ¢  Nong Sua
Lat Lum Kaeo /"‘70 . 3214“016(4)' o o
PATHUWHANi i . 3
8 Khlong“Luang
. o
o
o
[1)]
o
Ky
Bsam Luk Ka
3312 0102 _ b
YT P Nongchok
Mmrburl 5?6:"
) Ol 0201 6
g %
b3 N
o
=] Letkrabang
©
£
SAMUT PRAKAN
ke
o\0° o TRy Sl
. SCALE
5. .0 5 10

STUDY ROUTE -
 NATIONAL HIGHWAYS {4 LANE)
" NATIONAL HIGHWAYS { 2 LANE )

PROVINCIAL HIGHWAYS

@ BORROWPIT OF EMBANKMENT
£\ SOURCE OF GRAVELLY LATERITE
© SOURCE OF CRUSHED ROCK .
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3.2 Pre_limginary Design ) Pavement Design

(1) Geometric Design Criteria

Design Standard : F-1 & F-2
Design Speed . - : T0-90km/h- e
_ i * ' , : Design . Cumnlative No. - Thickness of
R N : : CBR of of ESA W18 x 10 Pavement Structure
Ckomﬂnc[kmg1€nwua I _ _ _ o . _ Subgrade (10 years) Com)
) . & o _ Surface 10
e e s o e i e e e e e e ' 2.0 2,930 Base 20
P : o ' .~ Design Speed (km/h) . Subbase 20
Description mm e e e
S 70 80 90
Minimum Radius & Curvature (m) 160 210 280
Minimum Stopping Sight Distance (m) ap 115 140
Maximum Gradient (%) SR S 7 B8 9
€ OF EXISTING ROAD
12.00
00 A60 380 250
. e oas, | ozt : eas 1 43
£ OF EXISTING ROAD . - - . [1 : ) _[i]
Rﬂg 1000 1000 %? ///////(wf'"-““" o N
f 1200 Co
250 . B ?.(I)O ' 250 o LW" ASFRALT COMGRETE Te 10CM. L
HOULDER BASE COURSE T 20 CU. SOAL AGGREQATE SHOULDER
| l ) ' S S .:;oﬁntemi ® o SUB- BASE TeZ0CA.
| : \ i i N | .
_____ ) e m e '-. HQ%-—HWL': 240 . ’ . o HOTE FROM STA. G+0CO T0 613, 1043348 ROAD oLASE Fe2
- ,-;“\\\ ________________ T : o f::::><:::“f? -------------- 0000__
O |
GRS FIPE STA. 104+878.65 TO STA. 244728 - : : FIGURE TYPICAL PAVEMENT STRUCTURE FOR FLEXIBLE PAVEMENT iM 16

ROAD CLASS F I
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(3) Calverts

e M e ma e me mm ma mm mm me dk mE oam mk me me mm Mo omm e

M mm mm ma mR o ma mE ma M Ee mE M mE o as mE ma mm e

NO.

10
11
iz
213
.14
15
16
17
18
13

20

5+697
6+055
6+212
6+292
5+5zal
6+693
6+708
6+847
THO57

7+092

-~ RCP

" RCP
RCP
RGP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP

RCP

EXISTING CULVERT

1-Dia 0.60x14.20

1-Dia éfsox14§oo_'
1~Dia O.BOxiS.Sb
1-Dia 2.00x14.50
1~Dia 0.60x16.50
1-Dia 0.60x19.50
1-Dia 0.60x12.00
1-Dia 0.60x13.00
1-Dia 0.60x12.50
1-Dia 0.60x14.00
1-Dia 0.60x12.50
1-Dia 0.60x16féb
1fnié'0369315,b0_'
1-Dia 0.60x13.00
2-Dia 0.60x13.00
1-Dia 0.60x13.00
1-pia 0.50x13.eo'
1-Bia 0.60x14.30
1-Dia 0.60x13.50

1-Dia 0.60x14.00

e b R mm me mm Em o s e g e

EXTEND

EXTEND
EXTEND
'REMAIN

EXTEND

REMAIN

Exréﬂb
EXTEND
EXTEND
EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND -
EXTENB:

EXTEND

EYTEND

0.60x
'0.60x

0.60x
0.80x

0.80x
'6.603:
0.60x
0.60x
O.SOx_
0.60x
0.60x
d.ﬁOx
0.80x
O.SOX
O.SOX
0. 60x
0.60x

0.60x

2.00

6.00

2.00
4.00

4.00

6.00

2.00

2.00
4.00
4.00
4.00
4.00

4.00

4.00

4.00

mm me ®R ke mA dm mA ke A e mA e R ma mm ma R ma mt o ma M mm e me mE me mE
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NO. | CHAINAGE

EXISTING CULVERT

'NEW CULVERT -

P e T L

tn e AR e M mR mm e mem mw WA me PR G-

21
22

23

24

:35
26
27
28
29

30

31"

32
.33
" 34
35
3

37

39

40

'
'
1
'
%
1
'
1
¥
1
i
1
v
)
1
1
'
i
t
.
t
i
[l
'
¢
'
i
t
1
t
[l
t

e mE AR m W e i A mE. Em = mmtmA me WA ey

7+118
7+287

74680

74922
gt0az

8+516 -

8+669
B+752
8+759
8+910
9+083
9+200
9+547

134818

- 14+337

16+604

17+016

21+128

24+830

P me R e e mm mE ma e o e ma Em e .

e e me W e e oaa

“ B mm ma e am EE o MR ma me mn M mm mW e e A= mA oma

\ :

HCP
ROP

RCP

RCP

RCP.

RCP

wer

RCP
RGP
RCP
RCP
ROP
RCP
BoX
BOX

BOX

1-Dia

1-Bia

1-Dia

1-Dia
1-bia
Zﬁﬁia
2-Dia
1-Dia
1-Dia
1-Dia
1-Dia
1-Dia
1-Dia
1-Dia
l—ﬁig
i—bia
1-1.5
1-1.5

1-2.5

. 1-2.5

0. 60x14.00

0.80%14.00

0.60x14.00

0.60%14.00

'0.60x19. 60

0. 60x14.00

0;$0x13;00 o

0:60x13.50

0.60x14.00

10.60x13.00
0.60x14.00
0.60x15.00
0.60x15.00
0.60#13.00
0.80x14.50
6.30x14.00
0x2.00x8. 00

Ox2.00x8. 00

0x2.00x8.00

0x%1.50x8.00

'EXTEND

EXTEND

EXTEND

EXTEND

1-Dia 0.60x
1-Dia 0.60%

1-Dia 0.60%

1-Dia 0.60x

REMAIN

EXTEND
EXTEND

EXTEND

EXTEND

EXTEND

EXTEND
EXTEND
EXTEND
EXTEND

EXTEND

é;Dia-Q;be'

i?bié'ﬂiﬁéx-

1-Dia 0.60x
1-Dia 0;50x

1-Dia 0,.80x

1-Dia 0.60x

1-Dia O.Gﬂx
1-Dia 0.60x
1-Dia 0.60x

1-Dia 0.80x

2.00

4.00 -

4.00

4.00

4.00

2.00

2.00

4.00

2.00
2.00
4.00

2.00

RCP 1-Dia 0.60%x17.00

EXTEND 1-1.50x2.00x5.00

EXTEND 1-1.50x2.00x6.00

EATEND 1-2.50%2.00x8.00

EXTEND 1-2.50x1.50x8. 00

6.00

2.00

[
1

e me w mm ES e Rm Ep e e rm am e

m e ME e Am o mm mw Wk ME mm km owm N omm Ve me AR AR =M mem Am ma e wm A e M s WA w WE omy TR eo




(4) Bridges

NO  CHAINAGE EXISTING BRIDGE PROPOSED BRIDGE
1 0+034 761 SLAE TYPE REMAIN -
2 10+596 11x29" SLAB TYPE REMAIN
3 114138 10x70 'SLAB TYPE REMAIN
4 13+395 7% 8 SLAB TYPE . 12x B SLAB TYPE
5 13+508 7x 8 SLAB TYPE 12x 8 SLAB TYPE
6  15+918 7410 SLAB TYPE 12x10 SLAB TYPE
7 174999 . 7x10 SLAB TYPE 12x10 SLAB TYPE
8  19+683 7x18 SLAB TYPE 12x18 SLAB TYPE
9 214325 Tx18 TYPE 12x18

 SLAB

- SLAB TYPE
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3.3 Quantities and Construction and Road Maintenance Costs

(1) CONSTRUCTION QUANTIIiES AND COSTS
(Project IM-15 Length = 24.7 km)

——————————————————————————————————————————————————— Financial . ) ) . Financial Economic .COSt ReS]'dual _Valt_'le
Ttemn s ' Unit Unit Rate Quantity ‘Total Cost — —==-—-w--=mm——== - e Sommmm T
: '~ Baht . 1000 Baht % 1000 Baht % 1000 Baht
EARTHWORK - ' : L
Clearing & Grubbing , , . ha 10,000 21 210 85 179 90 13%
Roadway Excavation {Unclassified) _ m3 ‘ 18 7,100 128 84 - 108 90
Roadway Excavation (Classified Unsuitable - . _ ' - : : ' S ~
S Material below Grade) m?3 51 - - 84 - 90 _
Embankment (Common) ' : m 3 33 S Cem .86 o= 90 ' A
Embankment {Borrow)’ ; w3 115 139,600 16,054 86 i3,806 90 . 12,425
Removal of Existing Structure ~ each 60,000 ' 6 360 84 o302 .90 272
Sub Total . 16,752 - : 14,395 - 12,955
SUBBASE and BASE COURSES o . S ' .
Subbase m3 224 27,900 6,250 83 5,188 50 . 2,594
Aggregate base m3 354 39,200 13,877 84 i1,657 50 5,829
Shoulder {(Soil Aggregate) m 3 259 19,600 5,076 83 4,213. - 60 2,107
Sub Total ' 25,203 ’ 21,058 10,530 -
SURFACE COURSES ) : : : .
Asphaltic Prime Coat m 2 11 191,100 2,102 93 . 1,956 - 50 978
Asphaltic Tack Coat m 2 5 166,300 832 93 774 50 - 387
Double Bituminous Surface Treatment m 2 33 70,800 2,336 91 2,126 50 1,063
Asphalt Concrete Surfacing ton 9217 39,200 36,338 90 32,704 50 16,352
Portland Cement Concrete Pavement m3 1,673 - - 90 - - 50 © .
Sub Total 41,608 37,559 18,780
STRUCTURES {Equivalent) '
RC Pipe Culvert (D=1.060 m} m - 1,800 100 180 88 1568 50 79
RC Box Culvert (2—2.40X 2.40 m) COm 10,000 ’ 9 9Q 90 E 81 50 41
RC Bridge (W=12,0 m) m 72,000 - 72 5,184 87 4,510 50 2,255
PC Bridge (W=12.0 m) ' m 104,700 - - 87 - 50 -
Bearing Unit m? 1,600 ~ - 87 - 50 -
. Sub Total ' ' 5,454 4,749 2,375
Total (a) 89,017 77,761 44,8640
Miscellaneous Work ( {(a) x 7% ) 1s 6,231 87 5,421 0 0
CONTRACT AMOUNT (b) ' | 95,248 ' 83,182 14,640
PHYSICAL CONTINGENCIES ( (b) x 10% ) (c) is _ _ | 9,625 8,318 4,464
ENGINEERING AND SUPERVISION :
( ((b} + (c})) x 10% )} (d)- 1s o 10,477 100 10,477 0 0
LAND ACQUISITION , ' .
Developed Land _ : ha 250,000 - -
Less Developed Land ' ha 100,000 - -
Total (e) . : 0 100 0. 100 0
PROJECT COST ( (b) + (c) + (d) + (e) ) _' | - ' : 115,250 _ 101,977 49,104
AVERAGE COST PER KM | I R | 4,666



() Road Maintenance Costs

3.4 Construction Schedule
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 Baht/Year)

.
.

(Unit

With Project

Without Project

286,889
440,195

407,203

382,078

1994
2004

Dishursement (%)

1
1
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4. BENEFITS

* ROAD CONDITIONS
: | (unit : km)
Without Project With Project
7 o Paved R __Laterite _ e S o . _
S et el Ng ., of No. of "~ "No. of No. of
Road Good .. ~Fair. - . © ' Narrow Wooden Road Paved Narrow Wooden

Section Length Good /Fair Fair /Poor . Poor Good Faif_ Poor Bridge Bridge Length Good Bridge Bridge.

RURAL-N 10,4 - = - .- - - - 44 6.0 . - 10.4 10.4 = -
RURAL-S  14.4 - - 7.6 6.8 - - - - - - 14.3 14.3 - -

VOC AND TIME SAVINGS
(1000 BAHT)

T L e EEL S RA e i ek e e e oy e e A e R ra T A e A TR i A /MLt L S e M e Le o ek T e T M S = v Lt o M P TEt S A W MR e P e W v W SR e fam Trw = e e v M E r EA T At R A ARE L A A e Ao en o — rm _

Normal Induced : Normal Induced Normal " Induced
Year " Traffic Traffic Total Traffic Traffic Total . Traffic Traffic Total
1994 37,279 76 37,355 4,52?'. . 345 4,872 . 41,806 421 42,227
2000 50,400 105 50,505 6,240 480 6,719 56,640 584 57,225
2008 72,629 162 72,791 9,175 727 9,902 81,805 888 82,693
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5. ECONOMIC EVALUATION

COST -ANij' BENEFiT STATEMENT - -
o ) (1000 BAHT)

. —-..-.-.-..-.-..._..._-....-_.....—-u-m-.-u-----.———-.—-...-——-—..-.-....-—._---—-_—---.-—--.-‘..—_-..._..-............n.......-..-——-—-.-—-—

~ocost L T ' BENEFITS SR © - . DISCQUNTED(12%)

. CONST. .VoC¢ TIML MAINT," EERN S : :
YEAR COST SAVING] SAVING SAVING TOTAL - COST  BENEFIT
1992 '35}592' : L S S N { ‘-_44,772 ST
1993 66,285 LT S 00 74,2390 .- 0O

1994 S .37,385. - 4,872 95 - 42,322 0 37,788
1995 - 39,546 . 5,180 86 44,812 0 35,724
1996 .- 41,738 - 5,488 11 47,303 0 33,669
1997 ' 43,930 5,796 © 68, 49,794 0 31,645

© 1998 - 48,122 6,104 59° . 52,285 0 29,668
1999 48,313 6,412 50 54,775 0 27,151
2000 50,505 - 6,719 41 57,265 . 0 25,904
2001 _ 53,291 - 7,117 32 - 60,440. 0 24,411

. 2002 56,077 7,515 23 63,615 0 22,940
2003 58,862 - 7,913 14 . 66,789 ) 21,504
2004 18,592 61,648 . 8,311 -6 89,964 5,986 20,113
2005 . 64,434 8,709 (4) - 78,139 - 0. 18,773
2006 ' 67,220 9,108 (13) 76,313- 0 17,489
2007 - . 10,005 - 9,504 (22) 79,487 SRR /5 16,265
2008 (49 104) 72,791 9,902 (33) 82,660 (10,048) 16,102

TOTAL = 71, 465 811,837 108,648 478 920,963 114,949 378,746

NET'PRESENT VALUE : E : : 253,797
BENEFIT COST RATIO : - _ 3.29
~ INTERNAL RATE OF RETURN - ' : o 32.5%

FIRST YEAR RATE OF RETURN : _ ' 31.8%
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6. DRAWINGS

ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

Pl

NOQ. or #

LT
EXIST.

T EXTD.

RC-P-n-sdaxl

RC-B-n-a xhx 1
BR-T-ax1—n

BR-RC-axl-n

NEW CONS'”RUC’“’ION SECTION OF STUDY ROU'I‘E

LMP‘{OVEME\{T S::'TION OF S""UDY ROUTE

BRIDGE (PROPOSED. EJ(IST‘ING)
BOX CULVERT (PROPOSED, EXISTING

PIPE CULVERT (PROPOSED, EXISTING)

HIGH WATER LEVEL

mc_:;{w,iy |

POINT OF HQRIZONT‘AI. INTE%_{SE’C'HON
NUMBER -

DEFLECTION ANGLE

RADIUS OF CURVATURE

TANGENT LENGTH

LENGTH OF CURVE

RIGHT

LEFT

EXISTING

" EXTEND

_ PIPE CULVERT., a (ROW); M(DIAMETE'R. m); 1 (LENGTH, m)

BOX CULVERT, n (NO. QF CELL.’S} a X bxl (CL..AR SPW %

DEPTH x LENGTH, m)

TIMBER BB.IDGE ax! (WIDTH X LENGTH, m). n (NO- QF

SP ‘\.NS)

CONCRET"' BRIDGE, ax i (ROADWAY WIDTH X LE\!G""H

m) r (NO. OF SPANS)

15412



2]
Q

SHEET NO.

fa

1
ald
t
L

+0.05'

/ ©0°g] ONZLX3
(MITRIYICD #I X580 @~ ADY SN
QI8 +8 'YLS

Q + 000

. / 00'p| ON3LX3
= NIV ) GO EITBS @& -1 i38 LSIXT,
i / 65L| +86 VLIS

IM - 15

//\ 007 QnIixy
by ANTHIY OO B EOS O & =) AON LSIXT

|

;

__ // CRL[+B WIS
IRNN

|

;

TO S¥A

002t ONALX3
(T I JOS EI* OF OF -1 YO L5IXT
,/ 6591+ 8 visg

PLAN AND PROFILE

STUDY ROUTE
From 8 KHLONG LUANG o A. MIN BURI

& 009 ONFLX3
o L ST
+8 "YLlS

QN3LX3
LEIXT
+8 '¥ilS

N
4./ /\\S.u. T GO i)
1
i

Ik //Q\w{m&ﬁm‘m\ 02 DP - by 2SIXT
i / ZE6[+L viS
;

FAIR

| GNILXZ
2 LT |
+L WLS

ACLESE]
& LEINT
+L V1S

#l ONSAX3
ISPy L5IKTD
+4L TYLS

00 2] ON3LXT .
| N\ T ) 00 10 D90 & = GIe ISinT
7 / S +L G1g

T ; B85 anaLxE
5 : TS Q0 B OF OB P LSIKT

R B0 +4L WIS
i\ .
3

3 / BOH GNILXZ

i INVAILIOG EX O O =af ot LSiXT
Ty 80 +4 Vi3
" ! A,,,. / i

¢

o e e e — e

7

== 00'tl ON3IXS
M i ,,/ D\ vt os - dan s
ARTAY e
AR
o0'6] ONG RS
O L5

o~y 4y AW B EI 5P DB
1 /// 0Ll +9 V1S
" LY

;
005 GN3LX3
=i ooy JerY
LY /,_, mmm,&.m vLS

818_51

6+ 000

4,32

K=8i5
d
= 1043

L

i)

166.5¢ L
2864

115.29 L
20986 R

,. ,, /4/ 0P| ONILXZ
A EHTS OUT S TN OB o LET
i Feu+9 wLE

E
tid

,, /,,4/ NIPWIN 00 _.:u.a%.m..\_“.umww.wuw
,/ // ZGEZ+D VLS

,_/ | 00 ONSLlx3
A\ (AITHIRN O B0 R g et AN dELeT

| | / HECERRES
|

/,, / ] G072 ANZLX3
(AT IO 3 X0 OB =1 N U ST
Ty S50 ~9 9is

Ly
/ /./ GO 9 N3 LX3
\ (MPWIY) 05 21 X080 -1 a8 1SIXT

RLRER 769| +& VLG

Fult-: GRADE

NG | PREFILE
~ 0410 %

)

I L ERYE]
YW OO B XS 08— B3y 15IXT
R i Pibl+§ VLS
A4

=K / . 00ty ON3LXY
Al VA rrosemioc e npe 0 8- g3 ixT
I ZRC|+ & Wis L
i

D PR

-
h-4
]
o

I5
RURAL.

ISIING |GRPUND PROFEC
p—
.
=

(3

i
; -

/ \, [ MIBKIY ] 0051 KOS 'O~ .
1 : mmm“.rw vis
TC S ONTTRTY

TR N1 7 £ @IS O T =i HPY JSINT

,]_ / T2 +% 9iS

)
N ML) OF G MOS0 F =) ol iSix3
g . gig|Fy viS

4 WUTRTTORSIRT
i
T

PROAOCS
7|

E,
£,

. LATERITE
Q0
e — = 15,00

—

JR —

-

Pi

/|
:,1 JOY S

{NIPHIHIOG §I X0 C 2~/ &3 U5IXT
Q4]+ % YL

)

0.0Q

\ L CWIORESOS  XDOF ot WAy USIXT
6%+t Wis

- ®

e [-—]

CUPTUNILXT
LAVTHRN ) O SIX D9 08 wi Jdr LSIXT

Gl +E VLS |

POOR

]

(5]

‘2] ON3ILX2
A DT~

& +2 LS

s, O By

) IS s ol Mg A~
wioy

002} an3Lx3

Dmm +2 WS

AR P A kil =i

L7 )

+ Q5%

L= 17372

[2.0G */s

Q.03 Y,

e

Sl |0

Hods

r——
pa——

JFIDGE

OVERLAY SECTIQN

S0 VS kop'L Tw%
LAIENIS ) IS Dot L8l ML
CEQ FQ VLS 4

[+ |70 MATCH EXISTING

4402
90.79

550+

w |
ol
9
&1

94000

84000

7+000

5+000

4+ 000

34000

24000

2,864.79

R

1+000

R

L

i
]

1K¥m,

tm!
LT
|1

ion

S Y o B
h
r
-
L
K3
Froposed [ l

Type /

Leagih
Cond
ILehqih
lmtgha
Existing
EAllghiment

0
4]

Alignman?

{"W 5} NOLLYAZT3

ROUTE NO.
AGENCIES
CURVA-
TURE
BAND

IT L
[ NG
‘RIGH.T QF WAY i

TERRAIN

PAVEM

STATION (Km.) O + 000




	FEASIBILITY STUDY PHASE Ⅱ
	PROJECT IM-13
	5.ECONOMIC EVALUATION
	6.DRAWINGS

	PROJECT IM-14
	SUMMARY
	1.GENERAL
	2.TRAFFIC FORECAST
	3.ENGINEERING
	4.BENEFITS
	5.ECONOMIC EVALUATION
	6.DRAWINGS

	PROJECT IM-15
	SUMMARY
	1.GENERAL
	2.TRAFFIC FORECAST
	3.ENGINEERING
	4.BENEFITS
	5.ECONOMIC EVALUATION
	6.DRAWINGS



