3.5 Engineering study
1) AD-1-1
(1) Summary

The horizontal allgnment of the addltlonal two 1anes is” de31gned
to follow the existing ‘alignment on the left side. Route 4135 is

to be widened -to the right side. The vertical alignment also-
follows the existing alignment. Existing pavement is overlaid by

5.0 cm for Route 401 and 7.5 cm for Route 4153. Pavement for
‘additional two lanes comprlses surface course of 7.5 om, base
course of 15 cm and subbase course of 20 cm,.42 5 cm 1n total

For - addltlonal two lanes, flve brldges are proposed in parallel
with the existing ones. The longest hridge crossing the Ta Pi river
"is 204 meters long. Although the existing Ta Pi river bridge is
under standard for proposed road class, widening is not proposed
because the existing truss bridge prevents w1den1ng and railway
uses the same brldge as well. _

Two three—leg 1ntersectlons w1th Route 41 and Route 4008 ‘are
proposed to be signalized. To facilitate traffic flow at the

intersection with Route 4213, the bypass (Rt.401-0700) is directly-

connected to Rt 401~ 0801
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AD-1-1 Description
Changwat : Surat Thani : :
Name or Location : Rt. 4153/4008/401 J.Rt.41 - J.Rt.4010
Road Class -+ SD (F3 and Sl) - '
Cross Section : Rt.4153<2.5 + 7.0 + 1.5> x 2
: (2.0 + 6.0+ 2.0)

: : Rt.401 <2.5 + 7.0 + 1.5 + (2.5 + 7.0 + 2, 5)
Surface Type : S8A / ASC [ 5A {SA / ASC / SA)
Bridge:New : 5 sites, 594 m

Without Work ¢ 5 sites, 594 m
Length: Total : 40.5 . Km '
Without Work : 8.6 km
Additional 2 Lanes : 31.9 km
Widening -t 8.5 Kkm
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Financial Cost : 375.6 million baht (in 1990 price) .
NPV : 1,792 million baht (12% discount rate)
B/C : 8.8 (12% discount rate)

ETRR ' + 57.3 %

( ): Existing Conditions

(2) Design Standard and Conditions

(a)

Design Criteria

Road Class : SD
Design Speed : 70 = 90 km/h

Geometrlc De51gn Criteria
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Minimum Radius of:Curvaturé (m)

Minimum Stopping Sight Distance (m)

Max imum Gradient'(%)

Minimum Gradient for Drainage (%)
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(d)

Navigational'C1earanc

e

80 80 70
280 220 160
150 120 100
6 7 7
0.3 0.3 0.3

Navigational clearance for the Tapi river

Vertical . : 5
Horizontal : 30.

6 m
0O m

Pavement Design Conditions

_Design CBR :
Design Method = ¢
Design Period

10

2

<

AASHTO
7 years

Dralnage D951gn Condltlons

Ralnfall Inten51ty

- 'Return Period

[
-

Rainfall Intensity Duratlon

curve at Songkhla Observatory

.
»
-
.

Culvert=m—en=—-—— 10 years
Minor Bridge---20 years
Major Bridge---30 years



(3)

Typical Cross Section

STA.O 4+ 000 ~ STA.84+536

13000

g 20000

ol
-

£
e 11000
r ROAD BED

- L?.SO_O 2 x 3500 27000 500

SHOULDER CARR!AlGEWAY SHOULDER
I e | ‘ 5 0y X
4% nﬁeﬁsé 4%

11000
"ROAD BED

500, 2x3500=7000 _ 2500

bl ] 1
SHOULDER - CARRIAGEWAY  SHOULDER

29,15~2.5% |.592.5°L 4%

[ p—

2000’ 3000 | 3000 lzooo!
ok
| 10000 4

STA. 17 4+ 117~ STA. 40 +527

15000 or 13000 ¢

£ 15000 or 20000

ROW

- I
2500 | 3500_.d,3500,l 2500 |
DA R bt N
. 12000 'J:

-I‘.
HI000

11300, 2x 3500 = 7000 _, 2500

T




(4) Pavement Design

New Road | : : : %Existing Road 3 _ o S _
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Design cumulative No. Thickness of Existing Road Design : Cumulative No.y Thickness
CBR ©of of ESA W18 x 10 Pavement Structure -CBR of of ESA W18 x 10 of Overlay
Subgrade (7 years) (cm) Subgrade (7 years) (cm) o
Surface 7.5 | Route No. 4153 10.0 6,503 7.5
: 10.0 6,503 Bagse 15 i st vt e | e e [ e o | e e
: Subbase 20 | Route No. 401 10.0 6,503 5 .
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2) AD-1-2
(1} Summary

The project is an alternative route for a pavt of AD-l 1 with a
view to prov1d1ng a direct access to Surat Thani Airport from Surat

Thani city instead of constructing additional two lanes on Route

4153.

The alternative section originates at the'alrport and ends at the
junction with Route 401 (Surat Thani Bypass) with a length.of 16.7
km. The whole section passes on a flat terrain in the Ta Pi river
ha51n, _

Helght of the embankment is planned to be 2. 0 m in mlnlmum helght_

to avoid flooding damages in rainy season. The project area is
covered by a soft alluvium layer with the depth of about 20 m. ‘Sand
drain method is proposed to cope with the ground settlement caused
by embankment load.

The pavement comprlses surface course of 7. 5 cm, base course of 15
cm and subbase course of 20 cm, 42.5 cm in total.

Four bridges are to be constructed on this sectlon, 431 m in total
length. A brldge crossing the Ta Pi river and another crossing the
Phumphin river are long bridges of about 200 meter length.
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Changwat Surat Thani _
Name or Location Access Link to the Airport
Surat Thani airport - J.Rt.4010
S1, SD (F3 and S1)
2.5 + 7.0 + 2.5
<2.5 + 7.0 + 1.5> + (2.5 + 7.0 + 2. 5)
SA / ASC / SA
8 sites, 821 m
4 gites, 390'm

Road Class
Cross Section{m): 51
SD

“s 46 se %8 b se e

Surface Type
Bridge:New
Without Work

[TEEY)

Length: Total : 43.3 km
Without Work : 3.3 km
New : 16.6 km
Additional 2 Lanes : 23.4 kKm

AADT ('96/'01/'06) : 7,400 / 10,000 /. .15,000
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Financial Cost 468.6 million baht (in 1990 price)

NPV : 1,804 million baht (12% dlscount rate)
B/C : 7.7 (12% discount rate).
EIRR : 58.1 %
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( }: Existing Condition

(2) Design Standard and Conditions
(a} Design Criteria

New Link —-—~—=- cme—m——— 81
Additional Two Lanhe -- SD
70 - 90 km/h

Road Class

o ae ea

Design Speed

Geonetric Design Criteria

T sa sa 70
Minimum Radlus of Curvature (m) 280 220 160
Minimum Stopping Sight Distance (m) 150 120 100
Maximum Gradient (%) 6 7 7
Minimum Gradient (%) 0.3 0.3 0.3
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'(b) Navigational Clearance

Navigational clearance for the Tapi river and the
Phunphin river

yertical : 5.6 m
Horizontal : 30.0 m

»*

3

{(c) Pavement Desidn Cconditions

Design CBR : 10 %
Design Method : AASHTO
Design Period : 7 years

(d) Drainage Design Conditions

Rainfall Intensity : Rainfall Intensity Duration

Curve at Songkhla Observatory
Return Period : Culvert=——w=—=—- 10 years
: Minor Bridge---20 years
: Major Bridge---30 years



(3) Typleal Cross Section
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(4)

Pavement Design

FNew Road . T o : _
b “'"_“"‘"‘""'““.‘—""?"_'-""“-"“"'"“'_""‘""“‘"‘"“""‘"‘:‘f‘:""""_‘f'"“‘-"""-"-":‘—"“__ ———————— 3.
Design : Cumulative No., Thickness of
CBR of of ESA Wi8 x 10 Pavement Structure
Subgrade (7 years) . (cm)
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3.6

Tahle 3.5.1
1 A 11

{1) CONSTRUCTION QUANTITIES AND COSTS
Length = 40,527 Km)

(Project AD -1-1

Construction Cost

CONSTRUCTION COST

(lmproved Length 31.946 ¥m)

Zzzgson Fe B

Financial Financial  Economic cost Residuel Value
ITEH Unit  Unit Cost  Quantity Total COStev----vwo-scmmsvz=msesmsmsssessoss
Baht DD Baht % 1000 Baht % 1000 @aht
EARTH WORK , o 83 90
Clearing & Grubbln S0.M 1 681, 412 681
ROBCWAY Excavataon(ckassafied} CU.M 85
£mbankment (Borrowed Material} CU.M 100 450, 2?0 45 02?
. Slope Protection{Stripe Sodding) SQ.M & .207, 6?3 246
(Sedding). Sa.M .9 0 .
{Shot ‘Concrete) Sa.M 500 0 i 0'
(Concrete Block) S$Q.M 450 0 - ~ 0
Excavate Existing : : -
Thickness Over 10cm (ZLay) S0.M 14 48,880 6584
Sand Mat - {£=0.5m) SQ.K 100 19) L4622 1,946
$and Drain (0 0.40cm; M 200 38, 1928 7,786 i
SUB  TOTAL 57,371 47,618 42,856
SURBASE AND BASE C 83 50
Subbase(Soil Aggregate) CU.M 190 76,495 14,534
- Base Coarsés(Crush Stone) cUM 295 37,425 11,040
sShouldéer{Soil Aggregate) CU.H 190 17,360 3,208 :
SUR  TOTAL 28,873 23,964 11,982
SURFACE ) ) 83 50.
Asphaltic Prime coat S0.4 13 243,670 165 : i
Asphaltic Tack coat SQ.H 7 211,132 1,4?8
Asphalt concrete Surfacing cu. M 1,900 . 32,462
overlay (5¢m,7.5cm) CU.M 1, 900 11,806 22,431
SUB TOTAL 59, 539 49,417 24,708
STRUCTURES(Equivalent) : - B : 83 50
RC Pipe Culvert( D= 600 m) M 1,300 124 161
{ D= 800 m) L] 1,780 160 285
¢ D=1000 m} M 2,445 249 &09
{ b=1200 m) M 3,575 33 118
{ D=600m*2} M 2,600 3 3
{ D=1.0m*2) ] 4,900 &0 294
¢ 0=1.00%3) M 14,700 20 294
{ b=1.2m*2) H 7,200 14 101
RC Box Culvert{)-1.80%1.00 m) M 3,200 17 54
{2-2. 30*2.10 ™ ¥ 10,000 17 . 170
(2-2.40%2.70 m) H 12,800 17 2i8
(3-2.50%1,25 m) M 12,300 45 554
(3-2.50%1.70 m} ] 14,700 17 250
(4-2.50%2.50 m) M 24,800 14 347
RC Bridge Wideing S04 ¢,600 Q 0
RC Bridge (W=13.0 m) M 83,200 180 14,976
PC Bridge (W=13.0 m M 130 000 210 27,300
P Bridge =130 m,1>50 m) [ 195 200 204 39,780
Bearing Unit OF Bridge Ls 500,000 5 2,500 : -
SUB  TOTAL 88,091 73,115 36,558
INTERSECTION : : g0 %0
I-Intersection (Signal) Ls 800,000 2 1,600
T-intersection (Unsignal) is 30,000 1 80
four-Leg Intersection (Unsignal) Ls 100,000 3 300
SUB  TOTAL 1,980 1,782 1,604
TOTAL (8} 235,853 195,896 117,708
Miscel laneous Works [(a)*7¥) Ls 1 16,510 13,713 8,240
COMTRACT AMOUNT (b) 252,362 209 609 125,948
PHYSICAL CONTINGENCIES E(R)M10¥) (¢} is 1 25,236 20,981 12,595
ENGINEERING & SUPERVISION Ls 1 27,760 85 23,596 0 . 0
[({b)+(c))*10%]) (d) : C
LAND ACQUISITION & COMPEMSATION o : )
{and Acquisition (Average) Q.M 244 272,701 65,485 100 66,485 il 46,485
Compensation Ls 3,800,000 1 . 3,800 160 3,800 100 3,800
TOTAL (e) : 70,285 70,285 70,285
PROJECT COST [(b)+{c)+(d)+(e)] 375,643 324,450 208,827
AVERAGE COST PER KM 11,759

2) MATHTENANCE COST

Maintenance cost + Overheads=
Total Cost (Financial) =
{Economic )

Ka * Xm * Ha * 1,28 =
Length *¢{Baht/Km/vyear)=

Project Road No, AD -1-1 Ha= © 8,200 Bahi/Km/year
(Existing Road) Km= 1.0
Length = 40.527 Km
Asphalt Pavement
Proposed Road
ITEWS  ~esssssssse-crmsmasseccaes
) Cond:t1on Factor

1. ‘Surface /Bace Type X1 AC 0.00
2. Subgrade CBR X2 4 % 0.50
3. A.D.T X3 5,700 2.2%
4. Service Life (year) X4 4 0,20
5. Pavement Width (m) x5 6 m 0.05
6. R-O-W Width  (m) Yi 40 m 0.00
7. Shoulder  Access,Nedian Y2 2.00m 0.00

Width (m) .

- 8. Traffic Service Operatton Y3 0-3% 0.00

Topography L
9. brainage Topography Y& 0-3% 0.00
i0. Bridge Quantity {(m/Km) Y5 9 0.00
1. HO. Of Lanes 2
Ka = 140, 5 (R TARZANZA NGRS Y 14V 24 Y34V 44 Y5 )= 2.500

26,266 Baht/Km/year
1,064,492 Baht/year
883,528 Baht/year

Meintenance cost + Overhead= Ka * Km * Na * 1.28 =
Total Cost (Financial} = Length *(Baht/Km/vear)=

(Economic )

Overlay Cost (2004)

Project Road Ko, AD -1-1 Ha= 8,200 Baht/Xm/fyear
{Proposed Road) Km= 1,001
Ltength = 40.527 Km
Asphalt Pavement
Proposed Road
L E S - e L L PV T R R TR
" cordition Factor

1. Surface /Bace Type X1 AC 0.00
2. Subgrade  CBR X2 b % .50
3. . A.D.Y X3 >5,760 - 4.50
4 Service Life (year) - Xb NEW 0.00
5. Pavemént Width (m) X3 7m*2 0.38
6. R-0-W Width .(m) Yi 50 m 0.05
7. Shoultder,Access,Hedian Y2 2.50m* 2 0.10

Width () : :
8. Traffic Service Operation Y3 0-3% 4.00

Topography -
9. Prainage Topogiraphy Yé 0 -3 % 0.00
10. Bridge Quantity (m/Km} Y5 19 0.00
1t. . HO0. Of Lanes - 4
Ka = 140, SCRIAXZIIHRGAAS T 1Y 24 T 4475 )= 3,765

39,557 aahtIKm/year
1 603 125 Bahtfyear
1,330,594 Baht/year

= 74,076,872 Baht



(3) CONSTRUCTION SCHEDULE

Project AD 1-1

{ Two Section )

Laid Acquisition
Preparatory Works
Eﬂrth.works
pavement Horks
Bfidge'works
Misceilaneous Horks

clearing -Up

oLt EYS

Second Year

Third Year

Percentage Of
Bisbursement (%)

11

4)  ECONOMIC EVALUATION

Cost and Benefit Flows of the Project
Project; AD-1-1

" {unit ; 1000 Baht)

Gonst- Haiﬁte~

nance
Cost

Year
ruction
Cost
1991 0
1992 0
1993 150,106
1994 97,653
1995 76,692
1996 0
1997 0
1998 0
1999 0
2000 0
2001 1]
2002 o
2003 0
2004 0
2005 ]
2006 0.
2007 0
2008 0
2009 0
2010 G
Total 324,451

CoOoOOoo

447
447
447
447
447
447
447
447

74,077
647
4467
447

447 -
L47 -

447
80,336

Total - voc
Cost Saving
0 0
0 0
150,106 0
97,653 0
76,692 0
447 36,724
L47 49,848
447 62,971
447 76,095
447 89,218
447 102,342
447 106,797
4467 111,251
74,077 115,706
447 120,160
447 124,615
447 124,615
447 124,615
467 124,615
4T 124,618

205,434

252,827

300,218
347,608
394,999
442,390
496, 821
551,252
605, 682
660,113
714,544

74,546

714,544
714,544
714,544

. 404,787 1,494,187 7,830,066

EIRR =
NPV (i;12%)
B/C (i;12%)

SoOoOoO

Balance Sensi.
Analysis

Benefit= 0.8

Cost = 1.2

) 0

S ]
€150, 106). (180,127}
(97,653) (117, 184)
L(76,692) (92,030)
241,713 193,191
102,227 261,603
362,742 290,015
423,256 - 338,426
483,771 386,838
544285 435,249
603,170 482,357
‘662,656 529,466
647,311 488,218
779,827 623,682
838,712 670,751
838,712 670,791
838,712 670,791
838,712 670,791
838,712 670,71
8,919,466 6,973,658
57.25%. 45.50%

1,791,945
8.82



2y  AD 1-2

(1) CONSTRUCTION QUANTITIES AND COSTS

(Project AD -1-2 Length = 43.327 Km)
(Improved Length 40.060 Km)

e R T R e e e Y et peozssossmEzssss ' _._'_,_..._.__:;—. _______ o L P LT UL ) 2y MAINTENANCE BUDFGE CALCULATION
Financial Financial Economic cost Residual Value .
TTEM Unit - Unit Cost Quannty Totai COSE---~~>----eno-wmmmmsmweas S
N emeessemememens s Baht_ 000 Bsht % 1000 Baht % 1000 Baht Project Road No, AD =1-2 Na= 8,200 Baht/Km/year
EARTH WORK o - _ 83 o0 (Existing Road) K= 1.001
Clearing & Grubbing - SQ.M 1 1,035, 800 : 1,036 ' Length = 26,677 Km
Roadway Excavation{classi{ied} CU.H : a5 1] : . .
Embankment{Borrowed Materiatl) CU.M 100 1, 046 08? 104,609 Asphalt Pavement
Slope Protect:on(stnpe ?oddmg) SG.: g 321 33% 1,9zg } : m=spmmssssosomossssD @ — smsszozrsasmTomsgsoniszmeoss
{Sodding sQ. ’
(shot Concrete) - SO.M 500 ' 0 . - I TEMS Proposed Road -
. (Concrete Block) SQ.M 450 23, 616 . 10,627 : ) iet . :
Sand Mat {t=0.5m) Sa.M 100 21,400 © 2,140 T Condition . Factor
Sand Drain (0 0.40¢cm) H 200 46 775 _9’355 . ) Py e e P R LR e
SUB  TOVAL . 129,695 107,647 956,882 1. Surfade /Bace Type X1 AC 0.00
2. Subgrade CBR Xe L 4 0.50
SUBBASE AND BASE.. : . S 83 50 . .. 3 haree! s .00 2 3
subbase(Soil Aggregate) Tl 190 97,420 18,510 ﬁ' S.' " Life ( 3 ¥ i 0'20
Base Coarses(Crush Stone) Cu.M 295 43,556 . 12,849 . ervice Life (year .
shoulder(soil Aggregate) cu.M _ 190 16,795 3,191 : _ : 5. Pavement Width (m) X5 & m 0.05
SUB . TOT g 34,550 28,877 14,338 6. R-0-W Width  (m) 11 4 m 0.00
. . : 7. Shoutder, Access, Hedian Y2 2.00 m 0.00
SR psphatiic p t sa.M 13 0037 s %0 Width (m :
sphaltic Prime coa sQ. ' i H i -
Asphaltic Tack coat sa.M 7 1610140 1128 _ 8. raffic Service Operation Y3 0- 34 0.00
asphelt concrete Surfacing TU.H 1,900 20,602 39,144 ' _ ~Yopography _
overlay (Sem) £U.N 1,900 8,057 15,308 ' 9. Drainage Topography ¥4 0-3% 0.90
§UB - TOTAL : ) 59, 355 . 49,265 24,632 10. Bridge Quantity (m/Xm) Y5 9 .00
. : . : 1. NO. Of Lanes 2 ) )
STRUCTURES(Equwalent) . : . a3 50 o mssCETZrEzsEmESSSSECo=ssSooomsos ZxZuoo=e Tmm=oorzzs=SRss
RGC Pipe Culvert( D= 600 m) " 1,300 757 984 _ _
{ D=1000 N 7 SR Y Ka = T+D.5(XTSX2¢XI4NGHNSHT THY24Y34Y44Y5)= 2.500
{ D=1200 m) H 3’575 88 345 : Haintenance cost + Overhead= Ka * Km * Na * 1.28 = 26,266 Baht/Km/year
{ D=600m*2) ] 2,600 31 81 : ' ) Total Cost (Financial) = Length *(Baht/Kni/year)= 700,704 Bsht/year
RC Box Culvert(1-1.80*1.00 m) M 3,200 A7 54 (Economic ) = = 581,585 Baht/year
{1-1.80%1.80 m) "M 4,208 163 685 - : )
(2-2,10%2.10 m} M 10,000 17 170
(2-2.40%2.70 m) H 12,800 17 218
-(2-2.50%1.50 m) - M 9,000 14 . 126 . :
RC Bridge Wideing Sa.H 9,600 - o0 -0 : Project Road Ho, AD -1-2 Na= 8,200 Baht/Km/year
]C Bridge (H=13.0 m) 1] 83,200 180 14,976 {Proposed Road) Km= 1.001
o (H=14.0 m) N 89,600 310 2,778 : Length = 26.677 Km (4 Lanes)
PC Bridge (W=13.0 m) # 130,000 - 120 15,600 : : : : - 16650 kn @ Lanes)
I (H=14.0 m) M 140,000 160 22,400 . .
PC Bridge (H=13.0 m,L>50m) M 195,000 240 46,800 Asphalt Pavement
Bearing Unit Of Bridge Ls 500 [ey]1] [ 2,000 ' . SREZsRERIZERRIoSN =22 S R R T RS SR BT O TS R RS ST SRS RRRERS SR IAE =sw=s =
SUB  TOTAL 109,739 91,083 45,542 . Proposed Road (4 Lanes) Proposed Road (2 Lanes)
: ITEMS  meeeemsesemeeeeseeooomeosossomeosossoososooosaooos
INTERSECTION - 90 90 o ; ; o
T-Intersection (Uns1gnal) Ls 1 agg ggg f} 1 agg . . e ceioommmmmm cond]tlon_.._ Fac:z===2:2§l:lg==£22:2::======z=
Four-Leg Intersection (signal) Ls _ === ===zczo= = o -
Four-Leg Intérsection (Unsignal) Ls 100, 000 ‘300 - 1. Surface fBace Type X1 AC 0.00 - ac 0.00
SUB  TOTAL 1,460 1,314 . 1,183 2. Subgrade CBR X2 4. % 0.50 & % B.50
.............................................................................................. SR 3. ADT - . X3 >5,700 4.50 »5,700 2.25
TOTAL (a) : 334,798 277,985 182,577 : 4. Service Life (year) X4 NEW 0.00 - NeWw 0.0
: o ) 5. Pavement Width (m) x5 Fm*2 033 7m 0.19
Wiscellancous Works Ua)'74) . .. b e, Y. B . S . 12,780 - 6. © R-OW Width  (m) i 50 m 0.05 50 m 0.05
CONTRACT AMOUNT (b) 358, 234 297,444 195,357 7. ‘Sj‘igu*l‘ds(:rsﬁccess,ﬁedian Y2 2.50m* 2 0.10 2.50m 0.05
: idth my . .
PHYSICAL CONTINGENCIES {(b)*10¥1 (c¢) s 1 . 35,823 29, 744 19,536 8. Traffic Service Operation Y3 0-3% 0,000 -3 % 0.00
: : : T ra :
ENGINEERING g fUPERE%g;’OH g Ls 1 39,4(_36 85 33,495 0 0 9. D?g?ﬁa'gzh¥omgpaphy Y4 0-3¢% 0.000 -3 % .00
LAND ACCUL S T ) e L8] o P 10.  Bridge Quantity (m/Km) ¥5 16 0.00 16 0.00
Land Acquisition (Average) $0.4 25 975,385 24,385 100 24,385 100 24,385 1. HO. Of Lanes - & - 2 e
Compensation Ls 10,800,000 1 16,800 160 -~ 10,800 100 10,800 SENESSSNIRLRIISER ==EEss=SEssAnzssAnTRaRSnoas S=s=== SSEsssszansmas
TOTAL  (e) , 5,185 35,185 35,185 - : o {4 Lanes) (2 Lanesy .
e RSkt e e e P el int _ Ka. = 140.5(X1X24KBHXANSHY 14V 24Y34Y44Y5)= 3.765 2.520
PROJECT COST  {{b)+{c)+(d)t{e] ' 468,648 395,868 250,077 . Maintenance cost ¥+ Overhead= Ka * Km * Ha * 1.28 = 39,557 26,476 Baht/¥m/yeer
'S : : Total Cost (Financial) = Length *(Baht/Km/year) . 1,496,093 Baht/year
‘:‘:EESAGE ngLEER KH IS ESTEC o MENETIESSSEOSSSSIRTSSSoDE = 11;229 ——————— Ta==mE=r=z=z —=mzome : (ECO_ﬂOﬂliC h) = . . 1;241,757 Bﬂhtlvear‘
Overtay Cost (2004) i = 63;978,956 Baht



4 ECONOMIC EVALUATION
(3) CONSTRUCTION SCHEDULE } | N A

Cost and Benefit Flows of the Project

- Project AD 1-2
Project; AD-1-2

{ Two Section )
¢unit ; 1000 Baht)

year and First Year Second Year Third Year :

Month = [erwmmrmmmmmmm e e e et i e i acaaan g Year Const- Mainte- Total voc Time Balance Sensi.
‘ 1 ) i ruction nance Cost Saving Saving " Analysis

o e e L e e s s e et Cost Cost Bonefit= 0.8
Lo = e =TT ________.._"- SSmmomons . Cost = ’ 1 .2

Land Acquisition N £ 1

1991 0 Q Q ¢ 0 ] 43
_________ : 1992 1] 0 0 1] 0 . 0 Q

Preparatory Works | =s=sssses _ 1993 120,044 0 120,044 0 0 (120,044) (144,053)
: 1994 167,547 0 167,547 0 0 (167,547 {201,057)

Earth Works EESamasns SoREesrsssTsTsRERIsIRSSSSSSTTSSSsssEmss : 995 108,278 0 108,278 0 - ¢ (108,278) ©(129,934)
1996 0 660 660 55,757 232,970 288,067 230,189
pavement Woirks ) Soomgmmmm=as soRazmmmszs—mm—znanz 1997 0 660 660 68,400 - 285,470 - - 353,210 282,304
| : 1998 0 660 660 . 81,043 337,971 . 418,354 334,419
- S e o o 1999 0 660 660 93,687 390,471 483,498 386,534
Bridge Yorks ! ==sS==sssssIssssESEsssssssssssssss === : mmas 2000 0 660 660 106,330 462,972 548,641 438,649
. 2001 4] 660 660 118,973 495,472 613,785 ) 490,764
Miscellaneous Works B S : Coz=mme== sEossTTax AsEEREsET - 2002 ¢] 660 660 125,230 513,217 - 637,786 509,965
2003 ¢} 660 660 131,487 530,961 661,788 529,166

Clearing -Up . . fmummmmm= 2004 0 63,978 63,978 137,744 548,706 622,472 472,386
) i i 2005 0 540 660 144,001 566,450 709,791 567,569

- - e R . 2006 0 660 660 150,258  $84,195 733,793 586,770

SESSETmRTosssmssss ==== == ====== s===== B R e R S S S s aS RS aRsssssssss== 2007 0 660 660 150,258 584,195 733,793 : 586,770
Percentage Of . ) 2008 1] ‘660 660 150,258 . 584,195 733,793 586,770
pisbursement (%) 33y CA0% 27 % 2009 g 660 660 150,258 584,195 733,793 586,770
s ama= i irecmmss—mesmmmmmmeemmis e S A meemcmoeo cecremmmmns 2010 0 860 660 150,258 584,195 . 733,763 586,770
Total 395,870 73,221 469,090 1,813,942 7,265,635 8,610,487 6,700,753

EIRR = 58.11% 45.36%

NPV (i;12%) 1,804,446

noan

B/C (i;12%4) 7.1



3.7 Drawings
1) AD-1-1

Drawing

SHEET NO. - LIST OF DRAWINGS

1. - 5. Plan and Profile

6. Plan of Intersection

.7. © (&) Bridge fof Maenam Ta ?i

‘8. (B) Brid§e for Kﬁlong_ﬁa Kham Tia
9. ._ (C) Briege for_Khlong Tha Thong

10. (D) Reinforced Conciete Slab Bridge
11. -~ Box Culvert
12. Pipe Culvert

_ ABBREVIATION AND SYMBOLS FOR PROFILE AND PLAN

BR.RC.SP.S5L L
BR.PC.GRDR L

BR.ST.SP.TR L

RC-Bm - n X a X b x i

LX)

-

Alignment of Propésed Route
Proposed Bridge

Proposed Box.Culvert
High'Water'Level

Water Level

Nuﬁber
Radius of Curvature
Léngth of Curve

Reinforced Concrete Bridge
(Bridge Length)

Prestressed Concrete Bridge

(Bridge Length)

Steel Bridge (Bridge Length)

Box Culvert '
(No. of Locations - No. of Cells
X Clear Span x Depth x Length)
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f; = 1,200 KsC.

= 10 KSC.
= 1,400 KSC. (INTERMEDIATE GHRADE}
{STRUCTURAL GRAIIE}

Cﬁﬁcﬁﬂe :Sl'iklib HAVE MINIHUM ULTIMATE COMPRESSIVE STRERGTH
OF 210 KG/CM® FOR .16 X .15 X .18§ CUBE AT 28 DAYS. AHD
APPROXIHATE MIX DESIGN PER CUBIC HETER IS SUGGESTED AS

FOLLOWS 1t
PORTLAHD CEMENT, MIH. 150 KG.
SAND : 0.43 H3
CRUSHED ROCK OR GRAVEL  ©.86 M’
CONCRETE SLUMP, MAX 10 CH.

CLEA-R CONCRETE COVER FOR TOP REINFORCEHENT IH SLAB BRIDGE
SHALL BE 3.5 CM. ELSEWHERE OF SLAB BRIDGE AHD SIDEWALK
SHALL BE 2.5 CH. :

ALL CONCRETE EXPOSED CORNERS SHALL HAVE 2 CH. CHAMFER
UNLESS OTHERWISE INDICATED.

REBARS F4 OR LARGER SHALL BE IHTERHEDIATE GRADE DEFQRHED
BARS, OFIERS SHALL BE STRUCTURAI. GRADE PLAIN BARS UNLESS
OTHERWISE THDICATED. .

LOCATIONS OF LAP SPLICE OF REBARS SIALL BE APPROVED BY THE
ENGINEER. . .

LAP. LENGTH SHALL HOT BE LESS TIiAN 40 DIAHETERS OF BIGGER
BAR IH CASE aF PLAIR BARS AltD 24 DIAHETERS OF BIGGER BAR
FOR DEFORMED BARS.

IN CASE OF SALINE PROTECTION, HIGH SULPHATE RESISTANT
PORTLAND CEMENT TYPE 5 COHEQRHED TO AASUTO SPECIFICATIONS
SHALL BE USED AHD ADDITIONAL COHCRETE COVER QF 2.5 CH.
FROK HORHAL CASE ALL AROUMD SHALL BE _PROVIDED WITHOUT
ALTERING THE LOCATIONS OF REBARS.

ALL HATERIALS SWALL DE USED UNDER THE APPROVAL OF THE
ENGINEER. .

PAYHTING SHALL PE PHOVIDED OH ALL SURFACES AT BRIDGE FHDS

WHICH EXPOSED TC TRAFFIC. HHUITE AHD BLACK COLOGR SIALL DE
PATHTED ALTERNATELY. WEITE ¢OLOUR SHALL RE LIGHT

REFLECTED TYPE.

ALL DIHMEHSIONS SIOHN ARE IH HETERS UHLESS OTIERWISE
INDICATED. .

BAR HARX 5101 MAY BE TAREH OUT OHE BAR O EACU SEDE QF THE
BRIDGE WHEREVER THEY PASS THROUGH DRAIN PIPES. IF THE
LOCATIONS OF THESE BARS ARE REAR V-DRIP SUCH THAT COHCRETE
COVER 1S HOT ADEQUATE, THEY SHALL BE PLACEDR OH TOP OF ST
101. OTHER BARS WHICH PASS THROUGH DRAIH PIPES SUALL BE
BENT ALOHG THE PIPES.

ALL PIERS WHICH DO HOT HAVE LOG PROTECTIOH WALLS SHALL B
HAURCH DADER THE TOP TROSS BRACING.

IF ANY NOTES O¥ THE DRAWIRGS OF FIERS CONFRADICE THE HOTES
OH TS DRAWING, THEY WILL BE SUPERSEDED BY THESE NOTES.

THIS DRAWING I8 ADAPTED FHOM UON NHG Ko. 3 ADE-106~-54 /1A
IN CASE OF ANY DISCHEPANCY RETWEER SDCH ORAWINGS ARISES,
THE DOK. STAHDARD DRAHING WiLL PREVA1L URDER THE APPROVAIL,
OF 'THF. FHGTNEER.
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SECTION B-B

REINFORCED CONCRETE: PIPE. -
LENGTH © VARIABLE _

PROFILE




List of Bridge

Station Materials Structural Width o Spah'dnd Length - Remarks {Fig.)
System (at+btc+d+e:m) : . {m) : .
7+178 ST SP.TR RW+0.046.0+1.540.0=10.0 61.2+81.6+461.22204,0 Used as existed
Ta Pi :
PC RF.BX 0.3+1.2+411.0+0.040.5=13.0  61.2+81.6+61.22204.0 New construction (A)
204712 PC/RC T SP.T/SP.SL 0.3+1.249.041.240.3212.0 ©  2%10.0+6%20.042%10.0=160.0 Used as existed
Makham Tia : . :
PC/RC SP.T/SP.SL 0.3+1.2411.040,0+0.5213,0  2%¥10.046%20.0+42%¥10.0=160.0 New construction . (B)
294650 PC/RC SP.T/SP.SL 0.3+1.249.041.2+0.3=12.0 A4%10.0+3%¥30.0+4%¥10.0=170.0 Used as existed
Tha Thong : _ .
PC/RC SP.T/SP.SL 0.3+1.2+11.040,040.5213.0  4%¥10.043%30.0+44%10.0=170.0- New construction (c)
33+666 RC SP.SL 0.3+1.2+8.0+1.2+0.3=11.0 3%8.0=24. 0 Used as existed -
RC SP. SL 0.3+41.2+11.040.0+0.5=13.0  3%8.0=24.0" New construction (D)
364737 RC SP.SL 0.3+1.2+8.0+1,240,3=11.0 8.0+2%10.0+8,0=36.0 Used as existed
RC SP.SL 0.3+1.2+11.04+0.0+0.5=13.0 8,0+2i10.0+8.0:36,0 New consﬁruction (D)

Note: (1) Materials = . _
RC: Reinforced .Concrete Bridge
PC: Prestressed Concrete Bridge _ &
ST: Steel Bridge | | . N ”

{2} Structural System _ : : oo S S

_ SP.SL: Simply Supported Slab _ : B ' . J i :
SP.T : Simply Supported T-shape Girder o o . . :
RF.BX: Continuously Supported Box Girder . : T : _

SP.TR: Simply Suppoerted Truss




List of Culvert

LIST OF BOX AND PIPE CULVERT

CULVERT SIZE  (m) CULVERT LENGTH
CULVERT -t N0, of : (m)
STATION ~ PIPE ' BOX —
TYPE - ~——1 LOCATIONS ") EXTENDED | NEW
NO. of ROW x | NO, of CELLS EXTSTING | CONST- - | CONST-
DIAMETFR | (CLEAR SPAN . RUCTTON | RUCTION
~ x DEPTID : : :
0+180 Pipe 1x0.80 2 16.0 1.0 17.0
0+400 Pipe O, 80 2 1.0 1.0 12.0
0+600 Pipe {x(®0.80 2 12.0 L0 1300
1+075 Box’ . _ 13(2.50x1.25) 2 13.0 1.0 15.0
14525 Pipe | 1x(0.80 2 14.¢ 1.0 15.8°
14825 Box 3(2.50%1.25) 2 13.00 1.0 15.0
2+ Pipe xO0.80 "2 13.0 1.0 14.0 -
24725 Pipe 1xO1. 00 _ 2 14.0 1.0 15.0
3+280 Box 4(2.50x2.50) 2 12.0 1.8 14.0°
3+440 Pipe 1x(®1.00 . 2 14.0 1.0 15.0
3+710 Box ' - 13(2.50x1.25) 2 - 13.0 1.6t 150
a+i75 Pipe 2x(1.20 2 13:0 L0 14.0 -
5+725 Pipe Ix{>1.20 ' 2 15.0 1.9 16.0
64347 -.Box ) 3(2.50x1.70) 2 5.0 1.0 17.0
74025 Pipe 1ROIL20 2 16.0 1.0 -} 17.0
4565 Pipe 1XO1.00 2 19.0 1.0 26.0
1192 Pipe 1x(0. 60 2 20.0 - 1.0 ] 19.0
17+192 Pipe - “1x(0.60 2 - 22,0 10 21.0
174295 Pipe 2xO1.00 2 26.0 1.0 25.0
174573 Pipe x©1.00 -2 24.0 1o 23.0
174817 Pipe 1x®8.80 2 19.¢ 1.0 | 180
184255 Pipe 1x(0.50 2 18.0 i.0 17.0
18+469 Pipe - 1%(0.80 2 - 19.0 - 1.0 18.0
18+768 Pipe 1x(G0. 60 2 170 | 1.0 ] 16.0
184967 Pipe 12(00. 60 2 ig3.0 1.4} 18.0
19+085 Pipe 1x®0.80 - 2 18,0 .o | .18.0-
189+387 Pipe 1%(0.8D 2 %0 -7 1.0 18,0
19+752 - Pipe 1x®1.00 2 23.0 1.0 22.0
19+89%6 Pipe 2x(©1.90 2 23.0 1.0 22.0-
20+243 Pipe 1x©0. 60 2 19.0 - 1.0 18.0
214732 Pipe | 1x(1.00 A 21.0 1.0 20.0
22214 Pipe |  Ix®1.00 z 22.1 .o { 210
274446 Pipe 1IxG1.00 2 AN 1.0 20.0
2724958 Pipe x(©1.00 2 21.0 L4 20.0
25+125 Pipe 1x©1.00 2 17.0 1.0 16.0
254417 - Pipe XG0 2 20.0 1.0 ) 18.0
254722 Pipe k31,000 2 20.0 L0 19.0
274430 ‘Pipe 2x(1.00 2 4.0 1.0 ~13.0
274651 Pipe 2x(0.60 2 16.0 | 1.0 15.0
28+092 Pipe 1x©0. 60 2 16.0 | 1.0 1 150
30042 Pipe tx©0.80 2 1 18.0 1.0 17.0 |
31+161 - Box 1(1.80%1.00) 2 | 1.0 Lo | 170 |
334462 Box : 2(2.10x2.10) 2 17.0 - g L1
364342 Pipe 31,00 A 21.0 1.0 20.0
38+142 Pipe 20, 80 -2 17.0 1.0 ©16.0 -
38+442 Pipe 1x(1.00 ' 2 20.0 Lo i9.0
38+858 Box 202.40x2.70) 2 11.0 1.0

A

1.0
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