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3.2 Preliminary Design
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(2) Pavement Design
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(3) Culverts
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10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

(4) Bridges

1+116
24626
3+325
44356
54768
64606
84013
9+710
11+353
12+166
12+985
14+634
17+300
214500
22+400
244400
244950
27+800
29+600
324850
334850
34+650
35+300

374300
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11x12
11x10
11x12
11x12
11x10
11x26
11x13
11x21
1ix18
11x22
11x12
1ix12
11x52
11x40
11x36
11x39
11x55
11x24
11x80
1ix42
11x40
11x12
11x35

11x33

11x12
11x10
11x12
11x12
11x10
11x26

11x13

1ix21 .

11x18
11x22
1ix12
11x12
11x52
11x40
11x36
11x39
11x55
11x24
11x80
11x42
11x40
11x12
11x35

11x33

SLAB TYPE

SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE
PC GIRDER
SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE
PC GIRDER
SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE

SLAB TYPE

' SLAB TYPE

SLAB TYPE
SLAB TYPE

SLAB TYPE

CROSS R. 3119

CROSS RAILWAY

90.12
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25
26
27
28
29
30
3t
32
33

34

35

36

37

38

39

40
4
42

394350
414900
454350
45+600
474700

494165

514550

514800
54+600
54+900
554700
574200
584200
584800
604800
86+950
67+300

74+300
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11x18
11519
11x31
11x64
11x590
11x?
11x10
1ix8
11x10
llxid

11x8
11x8
11x60
11x40
11x32
11x20

11x38

11x60
11240
11x32
11x20

11x38

SLAB TYPE
SLAB TYPE
SLAB TYPE
SLAB TYPE
PC GIRDER
PC GIRDER
SLAB TYPE

SLAB TYPE

SLAB TYPE
'SLAB TYPE
" SLAB TYPE
SLAB TYPE

' SLAB TYPE

SLAB TYPE
SLAB TYPE
PC GIRDEH
PC GIRDER

PC GIRDER

CROSS R. 314

CROSS BANG PAKONG RIVER

CROSS R. 315
CROSS RAILWAY

CROBS R. 344
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3.3 Quantities and Construction and Road Maiﬁtcuance Costs -

(1) CONSTRUCTION QUANTITIES AND COSTS
(Project ML-9 (I) Length =24.2 km)

o o - o Financial . . _ Financial Economic Cost Residual Value
Ttem - : co Unit Unit Rate . ~Quantity Total Cost e e e
: _Baht . o 1000 Baht % 1000 Baht % 1000 Baht
EARTHWORK _ L . TR _ . g o - - o
Clearing & Grubbing B - ha 10,000 196 1,960 85 _ 1,666 90 1,499
Roadway Excavation (Unclassified) - =~ = m3 18 o - , - 84 ~ 90 -~
Roadway Excavation (Classified Unsuitable . o _ R : .
o - Material below Grade) m3 51 22,400 1,142 84 | 959 90 863
Embankment (Common) : - . .om3d 33 - - 86 . =90 . -
Embankment (Borrow) . Tt 187 1,600,800 299,350 86 257,441 90 231,697
Sand Mat . L m?3 - - 309, 380,300 = 117,513 - 86 101,061 90 90,955
Removal of Existing Structure {(+Detour) - each 60,000 o - - 84 - 90 ~
Sub Total ) ' 419,965 361,127 325,014
SUBBASE and BASE COURSES ; ) S _ :
Subbase : _ : _ m3 : ' 229 133,000 30,457 - 83 26,279 50 12,640
. Aggregate base . m? S 348 . 113,400 39,463 . B4 33,149 50 16,575
Shoulder (Soil Aggregate) : m3 ' 265 56,900 15,079 83 12,518 50 6,258
‘Sub Total : £4,999 70,944 35,413
SURFACE COURSES. . . : o : . _ _
Asphaltic Prime Coat . : mZz 11 444,400 4,888 93 4,546 50 2,273
Asphaltic Tack Coat - L m2 . 5 305,700 1,529 93 1,422 50 711
Double Bituminous Surface Treatment me P ) A 208,900 6,894 91 6,274 50 . 3,137
Asphalt Concrete Surfacing - ton 926 89,600 82,970 90 . 74,673 - 50 37,3319
Portland Cement Concrete Pavement - md 1,665 - - 90 - 50 -
Sub Total ' ' 96,281 86,9156 ' 43,458
. STRUCTURES (Equivalent) : _ :
RC Pipe Culvert (D=1.00 m) m 1,800 4128 . 770 . 88 678 50 339
RC Box Culvert (2-2.40x 2.40 m) ] m 13,000 33 . 429 90 386 50 193
RC Bridge (W=11.0 m) m 69;000- . 688 47,472 87 41,301 50 20,6851
PC Bridge (W=11.0 m . m 105,000 3,284 344,820 87 299,993 50 149,997
Bearing Unit o . mée 1,600 12,100 19,360 817 16,843 50 8,422
Sub Total . o L . . 410,787 367,405 178,704
Total (al) 1,012,032 876,391 582,649
LAND ACQUISITION. . _ e e
Developed Land - - 2.0 - . ha 2,000,000 - 129 258,000
L.ess Developed Land Lo ha 1,000,000 : 66 . 66,000
Total (el) 324,000 160 324,000 100 324,000

v o e m i Aim e et A e it = oy T e e e Ay . e Y T o Mt A gy i Mo o e M m dim M M s MR dak A Gk A S MW M EmA WA s S M M W TR mm e vEr YT T Y M T e v Tre s T wem b ren mmw e o e Mkl e e e S W vl £ Far o S B M S v e T Ao Te T o oo Lo o AL b it T s me oo T o o
Pt il il vl St el e sl Sl Sl el el el sl el el el el el il e el e ettt R e L gL Ml LSS T e e e e e e
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3.3 Quantities and Construction and Road Matitenance Cosis

CONSTRUCTION QUANTITIES AND COSTS
GhﬁthL&(ﬂ)Lagm:227mm

e e et e e et ot et et e At W=t e o e v e o e Yt o Y L S i TR a0 e T e tm Srm e TmS A % rm ey St T var by b w3 et md i T it mm Pt %2 s T hm T P mE Fm M m M Lr m r T m mr mm wm et b vm et M Yo set e vt e e P am m hE s e e ma i am e Smmm At ST W M AR
e s e e e e e e e e e T T N TR N T I N N I I T T N N O N I I N S T I I N I N N R I S N N S I I R N O N I N N N N S S S AR NN I SR A S SRS R T R R R m s e - -~

, Financial : Financial Economic Cost
Item Unit Unit Rate Quantity Total Cost  ~—=——~- st e e e o
Baht ' + 1000 Baht "% 1000 Baht % 1000 Baht
EARTHWORK : : '
Clearing & Grubbing _ _ ha 10,000 182 1,820 85 1,547 90 1,392
Roadway Excavation (Unclassified) - m?3 18 - - 84 - 50 -
Roadway Excavation (Classified Unsuitable _ ' .
_ Material below Grade) m?3 51 4,400 ‘224 84 - - 188 90 189
Embankment (Common) m 3 : - 33 - _ - 86 - .90 -
Embankment. (Borrow) , m3 177 1,187,300 210,152 86 180,731 80 162,658
Sand Mat : . ’ ' _ m3 S, 275 364,900 100,348 86 86,299 90 77,669
Removal of Existing Structure (+Detour) each 60,000 - - 84 - 90 ' o=
Sub Total : 312,544 268,765 241,888
SUBBASE and BASE COURSES :
Subbase md¥ 221 120,100 26,542 83 22,030 50 11,015
Aggregate base : m3 : 339 89,500 .30, 341 &4 25,486 50 12,743
Shoulder (Soil Aggregate) md : 256 42,800 10,857 83 9,094 50 4,547
Sub Total 67,840 56,610 28,305
SURFACE COURSES ' _ :
Asphaltic Prime Coat m2 i1 378,500 4,164 93 3,873 50 1,939
Asphaltic Tack Coat m? 5 301,200 1,508 93 1,401 50 T01
Double Bituminous Surface Treatment m 2 33 183,500 6,066 91 5,511 50 2,706
Asphalt Concrete Surfacing ton 927 © 77,500 71,843 S0 64,659 50 32,330
Portland Cement Concrete Pavement m3 1,668 - - 90 - 50 -
Sub Total ' : 83,569 75,444 37,724
STRUCTURES (Equivalent) o
RC Pipe Culvert (D=1.00 m) m 1,800 384 691 88 608 - 50 304
RC Box Culvert {(2-2.40x 2.40 m) m 13,000 26 338 90 304 50 o152
RC Bridge (W=11.0 m) m 69,000 132 50,508 87 43,942 50 21,971
PC Bridge (W=11.0 m) m 106,000 o= - 87 - 50 -
Bearing Unit m2 1,600 7,260 11,616 ‘87 10,106 50 5,053
Sub Total ' 63,153 54,960 27,480
Total (a2) 527,108 465,779 335,397
LAND ACQUISITION
Developed Land ha 1,250,000 - -
Less Developed Land - ha ' 626,000 ig2 113,750
Total (e2) 113,750 100 113,750 100 113,750

o et i e mr mm e r v e e vt T e e T oy Wt o v v e e e T e v e o T T T e e % ) T T v o T T A A A e e M i e m A E M M M L M M e M E Mt e e e - e T T S o e I SO NN SN TS ST oo SIS OISO SS SR
e s el fm el el il st A i s J e el -l s s Bl el s S B e A ot i e et e e i ol Yl e i —r e -t fviafie- e - iR L LB B E B R R B
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3.3 Quantities and C'ons'tructio_n and Road Maintenance Costs

CONSTRUCTION QUANTITIES AND COSTS
{Project ML-% (1) Length:34.8 ki) -

B T R A VU J
R S S R R N O L T N I L I R I R L N T D L N N N N T N N L N R R R R - I N N S S S T N AR R SN S S TS E e S R e oM S Em S E S mm e S m e

Quantity

" Financial

Total Cost
1000.Baht.

i dn Il A G N e v rey e S35y pm whe Mt S R Em g mm e mem e vk rap e e mm A Ay mem o mae o R MY pm ok ek 4 AL W A e e W g T KN s e s Ye T M muv her e mae

N T T R et a]

S it i e i e ) e e G e S i e E i e ok S G8 G A  k o e L T T ek A s M e M oA e K W e ame e A8 B AL e e G4 A T T 1 e Lt e a i e e i3 M o o 4 A iy e e ek B R e o A A A e e e ok AL s A R T s T e e e T T A e

253,500

1,797,100
363,300

141,200
75,800
76,200

602,800
241,200
153,500
116,500

65,500

9,633

170,728

91,662 -

274,730

20,474

20,163

12,9564

53,691

6,631

1,206

4,912,

99,229
102,639
214,617

1,476
2,064
22,770
156,240
18,304
200,844

P e e m kA bl S E e e o e L PER e ok kA e e e Sk b LAE W By e A Ak P S A v A m R W i AN AE LT L W e e —— ok AR A S e T P T L e e e e e e s b o RS L s e e ek A2 RO My rm e R A T o M R ST St e T S S 84 g s e e e e e e e e

: S Financial -~
Item Unit Unit Rate
Baht

EARTHWORK . :
Clearing & Grubb1ng : - ha 10,000
Roadway Excavation {Unclassified) m3 18
Roadway Excavation {Classified Unsu}table L

Material below Grade) m3 38

Embankment (Common) m3 33

Embankment (Borrow) m3 : 96

Sand Mat m3 252

Removal of Ex1st1ng Qtrucfure (+Detour) each 60,000
Sub Total : : : - :

SUBBASE and BASE COURSES . :
Subbase : md 146
Aggregate base m3 266
Shoulder {Soil Aggregate) . m? 170

Sub Total '

SURFACE COURSES _

Asphaltic Prime. Coat m? 11

Asphaltic Tack Coat . . in 2 5

Double Bituminous Surface Treafment m2. 32

Asphalt Concrete Surfacing. ton 898

Portland Cement Concrete Pavement m? 1,567
Sub Total:

STRUCTURES (Equivalent) _
RC Pipe Culvert (D=1.00 m) m 1,800
RC Box Culvert (2-2.40x 2.40 m) m 13,000
RC Bridge (W=11,0 m) m. 69,000
PC Bridge {(W=11,0 m) m 105,000
Bearing Unit m2 1,600

Sub Total '
Total (a3)

LAND ACQUISITION . .
Developed Land ha ‘1,500,000
Less Developed Land ha 525 000

o Mt M EE B R e ema e e gy R A Mo Fe S g Maa M ew mm i ey Y i e mme gy M e MR Eew vEm vem aas em wew b bk ba e e A v oy e A e Ere v Yen hpe e e m v bem ey e e A AR B e S TEE P
e R i el e g~ e e el e e s s L S e e T e e i R e R S e taciiasi e g
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% 1000 Baht % 1000 Baht
85 2,397 90 2,167
84 - 90 -
84 8,092 90 7,283
86 _ - .90 _ -
86 146,824 90 132,142
86 78,735 90 70,862
84 - 90 -

236,048 ' 212,444
83 16,993 50 8,497
84 16,937 50 8,469
83 10,752 50 5,376

44,682 22,342
a3 6,167 50 3,084
93 1,122 50 561
a1 4,470 50 2,235
90 89,306 50 44,653
90 92,375 50 46,188

193,440 96,721
88 1,299 50 650
90 1,849 50 925
87 19,810 50 9,905
87 135,929 50 67,965
87 15,924 50 7,962

174,811 87,407

648,081 418,914
100 176,250 100 176,250



3.3 Quantitics and Construction and Road Maintenance Costs

CONSTRUCTION QUANTITIES AND COSTS

et mn s ek aam mar v e e e mM RS A ANe EAS e AL Ak RAr A i Y mer w AL b mm he e Db mAl oA El dm LM PRl S A M r D Sk Bet S v S W S e v ey A e Rr s S o ser e e K Mo oo s A e iy s e e ke o A b Mow me e g s —ta T Em mm e e e mm e A wAF bis BN W ML e e e e ma e B LA T e aed An ol al oma o T T2
T L e e o - - e T - e e - R - B TR 3- f-i Rod e e R e e ke

. : o Financial _ . 'Finahc‘ial- 'Ec’:ohoinic Co_s'tﬁ o Residual "Vé.lue '
Item . ' ‘Unit Unit Rate Quantity Total Cost it S e e o
: ' : Baht . 1000 Baht %~ 1000 Baht = % - 1000 Baht
CONSTRUCTION COST : S R o - e
(1) {al) o . : 1,012,082 876,391 ' 582,649
(rr) (a2} o 527,108 - ' - 455,779 © 335,387
(111} {(a3) , _ _ : - ' 743,782 _ 648,981 - 418,914
Total ( (al) + (a2) # (a3) ) (a) L . 2,282,920 1,981,151 1,336,960
Miscellaneous Wwork { (a) x 7% ) 1s | 159,804 - 87 _ _139;029._. 0 .
CONTRACT AMOUNT (b) _ o o 2,442,724 2,120,130 | 1,336,960
PHYSICAL CONTINGENCIES ( (b) x 10%-) (c) 1is ' : 244,272 212,018 133,696
ENGINEERING AND SUPERVISTON ' _ S . : -
( ({b) + {c)) x 10% ) {4) 1s _ 268,700 100 268,700 0 0
LAND ACQUISITION _ . L L
(1) (el). _ : - 324,000 100 324,000 100 :. 324,000
{11} (e2) - o 113,750 100 113,750 100 - 113,750
(1I1) (e3) S . 176,250 100 176,250 100 - 176,250
Total ( (el) + (e2) + (e3) ) (e) _ . 614,000 100 614,000 100 614,000
PROJECT COST ( (b} + (c¢) + (d) + (e) ) ' 3,569,696 3,214,898 2,084,656
AVERAGE COST PER KM - ' - © 43,693

A s T A kg p by M e M o he b ey om fem Mk A e St Nom Mev K LR M T TE A O L A e fm m ve R st mm w M bt W e W e M mw mm e fm B T e M s e mm £ bt bam mp My Rer ymy kv e Mo ey e ma e e faw by My e W mwp e e Ry A e e % ba rmw M e e e wm e TR S W MM M e e ek o e e me T e e
gt = o e g e s B el el e s e e R P NS I A I I R e R Tt T R TR et el v ol el
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3.4 Cosistruction Schedule

(2) Road Maintenance Costs

(Unit”

-Baht/Year)

et -t i - A M R RS ok L B A A e e e i By yom e d AV A MW R PO et n P e el A R S e e T e e SRS Gt S e -

*
.

1993

1992

With Project

et e e et ot v o  n m o o A it o 0 A o i ot bt e T o e i i e i i e e = 2 e

Without Project

1991 _
"“"f““’“'“'"‘f"'f“"""""'""-: T T T T e e e e

Honth

Piork 1tess

10!

123

i

L
]

g

8

7

203498

1
1

THIGLE!

AR R H

AT HEHE

Hoil

D 9

;B

b

1 v
[

1
1

1,302,929

1994

tand ﬂcquisitiuﬁ

1,817,604

e ot - e e n o o AL A T Fn At A = s S s o e A kol e R VRS W AT A= R At e ma sl M A G S S gy gen ree ek e B e

2004

Preparatdry Works

1
r

Ea;tﬁ Haorks

Paveaent Works

! Bridge Horks

Hiscellaneaus Merks !

Cledring — up

T
1
i

Fercentage of
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4. BENEHRTS

ROAD CONDITIONS

e e o e e e e e i e e e ek it A e e o e e e et o o e s e Do R L tom T Lk R 8 e R S e e o e m Sk L e A MR A M= me R e e e b A e e e o o s i e T

e it e e prr e = - e o A —m A e A W e i e e e i e e e e o et Mk e A b e T bk et W AR Lr YE SR R TR W T MW M A Gn AL s RR e v ima b A e o e i e A MR Lee i o S PR e e ARt A e et e

———————————————— e ﬁ“‘“““"f‘““’;““.ﬂo; of'No.:off_ R f;N§; QfﬁN0-_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

o e e e e et ot ot oo i s n —a T oy .tk e et R A BB A e R A o kA . A e smm o e e T o et e b e i e e T e ok T i i man b ey e i oan ol o e Ak B e S MRS i R4 MR M A T e e e A e et S s e Sy et

Section-1 7.0 e e SR - - - - 7.0 1.0 - -
Section-2 = 4.5 - - R - - 4.5 4.5 - -
Section-3  13.0 . - - - - - - = - 13,0 13,0 - -
Sectionf4 f 22;5 | - - - - - = ; | - - - 22.5 22,5 - -
.Séction?ﬁ”_ 19.2 - - - - - - - - - - 19.2 19.2 - -
Section~6 7.4 - -~ - - - - - - - - 7.4 T4 - -
Section-7 - 8.1 - - - - - - - - - - 8.1 8.1 - -
VOC AND TIME SAVINGS
S (1000 BAHT)

““““““““““““““““““ voC Savings  Time Savings  Total Savings
" Normal | tnduced - Nermal  Induced . Normal  Induced

Year Traffic Traffic Total Traffic Traffic Total Traffic Traffic Total
1994 540,204 o _54ﬁ,204' 864,164 ~ 864,164 1,404,368 . -~ 1,404,368
2000 2,097,793 - 2,097,793 1,635,826 - 1,635,826 3,733,619 . 3,733,619
- 3,780,942 9,825,080 - 9,825,080

2008 6,044,138 = 6,044,138 3,780,942

ot o A e e et e e e o et e ot Al o A A i = e mr o 2t o = A iy T S p T = A T A A S e = . Phm = e Ak m o m o e L e A ek o o A e i B L A = 7 Ae o A e T R e R A o e A g . o e



5. ECONOMIC EVALUATION

- C()ST AND -B'ENEFIIT' STATEMENT_ s |
| {1000 BAHT)

'u_m_qA'—'.._.__.._,__._...._._._,__.---n————.——-.——.—_.—_—————-‘-\.———-—-—v——-—---—a-&'-——-—-s-w——--—u—--—-—--—.—._—-—.n-—_-——_u—-——————n_

COST BENEFITS ' DISCOUNTED (12%)
CONST._S -voc TIME 'MAINT e _
YEAR COST SAVING SAVING. SAVING TOTAL COST BENEFIT
1991 642 980 0 903,341 0
1992 1,446,704 01,814,745 ¢
1993 0 1,126,214 o T o ... 01,260,240 0
1994 540,205 864,164  (1,303) 1,403,066 ~~ ~ 0 1,252,737
1995 799,803 © 992,774  (1,337):1,791,240 0 1,427,966
1996 1,069,401 1,121,385  (1,371) 2,179,415 0 1,561,265
1997 1,318,999 .'1,249,995 .. (1,405) 2,567,589 0 1,631,749 -
1998 15518{591f;1 378,606 (1,439) 2,955,764 0 1,677,180
1999 1,838,195 1,507,216 - - (1,473) 3,343,938 0 1,694,143
2000 2,097,793 1,635,826 (1,507) 3,732,112 0 1,688,218
2001 2,591,086 1,903,966 (1,541) 4,493,511 0 1,814,854
2002 3,084,379 2,172,105 | (1,675) 5,254,909 0 1,894,973
2003 : 3,577,672 - 2,440,245  (1,609) 6,016,308 0 1,937,090
2004 187,544 4,070,965 2,708,384 - {1,643) 6,777,708 60,384 1,948,429
2005 . 4,564,258 °2,976,524 (1;677)47,539,105 0 1,935,100
2006 - 5,067,56561 3,244,663  (1,711) 8,300,503 0 1,902,261
2007 - 5,550,845 3,512,802 (1,745) 9,061,902 _ 0 1,854,245
2008 (2 084, 656} 6,044,138 3,780,942 (1,818) 9;823,262 (426, 562) 1,794,673
TOTAL 1,317,786 43,773,887 31,489,597  (23,154)75,240,330 3, 612,148 26,004,883

.__,.—_........__................______._.___..‘._.____._____._______,____,.........._._.__._._.___....._,_,_..._...,_.......,.........._._._.._...,...._........_...-..,...................‘.....-.........

NET PRESENT VALUE :

BENEFIT COST RATIO :

INTERNAL RATE OF RETURN
FIRST YEAR RATE OF RETURN

9-19

22,392,735

T.20

39.6%
31.5%



6. DRAWINGS
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PIPE CULVERT [ PROPOSED, EXISTING )
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NUMBER

DEFLECTION ANGLE'
RADIUS OF CURVATURE
TANGENT LENGHT
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RIGHT
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EXISTING

EXTEND

PIPE CULVERT, n(ROW) QG(DiAMETER m),l(LENGTH m)

BOX CULVERT,n (NO. OF CELLS) axbx | (CLEAR 'SPAN x
DEPTH x LENGTH, m)

TIMBER BRIDGE, axI(WIDTHxLENGTH m), n(NO OF SPANS} o
CONCRETE BRIDGE ax{{ROADWAY WIDTH x LENGTH,m)

n{NO. OF SPANS)

.5-20
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