6. Engineering Study on the Highway Link

6.1  conditions for Design

This study assumed -the follow1ng condltlons for de51gn1ng the

Highway Link: : .

1) Locations of ‘Krabi and Khehom'ports*afe:thoee indicated
in the paper "Thailand's New Strategic Thinking towards
the Year 2000 and Beyond, May 1980" prepared by the
OSSB; :

2) A focus is given to the Highway Link between Krabi and
Khanom ports-

3) Three alternatlve routes are to be studied as an input
to the SSDP master plan study;

4) Access control w1ll be introduced to ensure hlgher
vehicle speed than otherW1se, and

5) Measures for disaster preventlop and env1ronmental
protection will be taken into account.

6.2 Design Standard

6.2.1 Design Speed

Terrain along the Krabi .- Khanom Landbridge is.mostly flat

excluding the mountain area near Krabi city. Design standard

for this study was fixed through discussions with the DOH to
attain two hour travelling between Krabi and Khanom. Design
speed is fixed at 120 km/hour as shown in Tabie 6.2.1.

Geometric Design Criteria
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‘Geometric Design Criteria correspondlng to de51gn speed were
determlned referring to the criteria for high standard
expressway in Europe and Japan as shown in Table 6.2.1.

Table 6.2.1 Geometric Design Criteria

_--.--—..-—-._-——-.,..-_.—..—.—_——_.——_...—_-_--.-..-.-_..-.-._._—..._-.-___-__.___.

Terrain ' ' Flat Rolling or
' ' ' Mountalnous
Design. Speed (km/h) 120 120
Standard 2 2
Max Gradient ~==-—m-e-=—os—————————os—sssmmmmm e o ETEET
(%) Allowable 3 4
Min Radlus Standard 1,500 1,000
of CUPVAtUre —————mt—mmmes s s s s s
(m) Allowable 1,030 710
:_Mln ‘Stopping Standard . - 400 '
Sight et e i e e —
Dlstance (m) Allowable : 290 .

——_—__—..,...._.———-—w-.w..————-—m-..-—-.--—.-...—-.—........—.—.....——.-.—-u—.——..—

'6.2.3  Typica1 Cross Section

Typlcal cross sectlons were determined as shown in Fig. 6.2.1
through studies on DOH standard as well as other standards
‘adopted in expressways in overseas countries. Specifications of
rtyplcal cross section is as shown in Table 6 2.2. '

Table 6.2.2 Typical Cross Section

--—---...—.—-—-_-.'_—...__.-.._.n..........___..---__,_.‘.._.—__.___—__,___.-___-..__._.__._.—__--,

Sectlon Earthwork Bridge Tunnel
Carrlageway 7.50 7.50 7.50
Wldth {m)

Left Shoulder o 3.25 3.25 1.00
nght Shoulder . 1.75 : 1.75 1.00

width (m)

—-——q-.-.-——-_-pq-...——.-——_...n-__-——-——'..—...—-.—m-.—--u-—m—-—um..-_.p--.—---n_p-u—.up.-

Offset pistance : _
between Two-lane 30 o 30 30
Centers {m) : '

—-.-...._-._....-._._.--.—————...-..-.-—.a...a_—.....—...w——--—..—.:.—_.-.....---_.--—_-———-.-—......-u.

'Note: Tunnel only for Alternative B
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6.2.1 TYPICAL CROSS SECTION
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6.2.4. Vertical-Ciearanéé at‘COntrbi pPoints

Vertical clearance for the existing.highways,frailways
rivers is determined based on the DOH standard, the
standard and discussions with DOH engineers.

1) Crossing with the Existing Highways

- Major. Highways (Route 4, 41, 401)
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Figure 6.2.2

-  Provincial Highways and Rural Roads’
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2) Crossing with Rivers
- Tapi River
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3) .Croesing with Ralilway
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Figure 6.2.7

6,3 Alignment Alternatives

The alignment of the Krabli -~ Khanom Highway is based on the SSDP
concept to connect the deep sea ports on both sasides of the
Peninsula at a possible shortest distance whithin two hours. Three
alternative alignments were studied to pass the mountain area near
Krabi city as shown in Fig. 6.3.1. There 1is no specific

. geographical constraints in Surat Thani side to the east of the
__mountain area near Krabi. city

'Length of alignment- alternatives by type of terrain ig as shown in
Table 6.3.1, Alternative B has the shortest distance of 189.0

kilometers while alternative C has the longest distance of 197.5
kilométers. Difference between the shortest and longest is 1ese
than 10 kilometers. :

 Tab1e 6.3.1 Alternative Length '
' unit: kilometer .

ot Dt e o e e i e ) o . e . e o, 0t e s et e £ S 2 e s il e e e e o e 2 e e ik ek R e

Flat Terrain CHilly Flat Terrain . Total
in Krabi Terrain in Khanom Length
side : ' side
Alt-A 25.0 60,0 108.5 193.5
Alt-B 21.0 59.5 108.5 189,90
Alt-~C 24.0 65.0 108.5 197.5
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Alternative-A ThlS alignment, which prov1des better acceseibility
to Phuket direction, has favorable geographical and geological
conditions and is away from Krabl city where land price is high.

 Alternative-B: This is an alignment of the shortest distance but
. has mnore qeographical constraints than others. Mountain Iis

traversed by tunnel

Alternative-c;[ ‘Phis ie an alignment of the longest distance. This
alignment has the best geographical conditions with some

unfavorable geoclogical conditions.
6.4 Majorlbeeign Components

6.4.1 _EérthWork'

7 1) 'iEmbankment

The DOH has a new. policy to supply fill mdteriale for
- embankment from borrow-pits in place of side~borrowing along
- highways. The study follows the new DOH policy. According

to the findings of material survey, a ‘large number of

borrow-pits can be found in the Krabi- Khanom corridor.



The ‘height of the embankment was dicided based on high
water level in the past, required vertical clearance at
control points, and the stability of embankment, Average
height of embankment is 3.5 - 3.8 meters for three
alternatives and the length of embankment is 171 - 176
kilometers, accounting for about 90 % of the total
length, as shown in Table 6.4.1.

Table 6.4.1 Average Height and Length

- of Embankment
T Embankment  Average Height
_ Length (km) =~ of Embankment (m)
Altermativen . 172.8 . 3.6
“Alternative-B 0.7 3.8
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Gradient of embankment slope was decided at 2:1 on -an
assumption that laterite is used as fill material. A
berm of 1.5 meter width is installed at every 5 meter to
prevent slope failure as shown in Fig.6.2.1. Embankment
slope is protected by strip sodding except for some
flood-prone sections which are protected by block
sodding.

Rather thick soft alluvium layer is found at the Tapi
River and the Kra Dae River basins with the length of
1.0 'km and 6.5 km respectively. These rivers flow into
the Gulf of Thailand near Surat Thani. At these soft -
.ground areas, sand-pile method is to be introduced to
cope with possiblé subsidence as illustrated in Fiq.

6.4.1.

A=

Figure 6.4.1  Sand Pile Method

Fig. 6.3.1 ALIGNMENT ALTERNATIVE




2)

cut

Cut seetlon of 3.5 = 5.1 meter. depth amounts to 14 - 19
kilometers in total length for three altelnatlves,
accounting for sllghtly less than 10 % of the total

hlghway length as shown in Table 6.4.2,

Table 6.4.2 Average Cuttlng Depth ‘and Length

—--—...._,.-......-....._.....___.--.-......_.,—-—.—.__..._-——--._-._.—..—-.-...-——...,-..-......-..___—_,_-un

" Total length of. Average cutting

cut section (km Depth {m}
“Altermative-n . 177 5.1
‘Altermative-  14.0 3.5
‘Alternative-c 8.7 a0

Gradient of cut slope was decided depending on kind of
s0il based on a. slope stability study as follows:

Soft Rock ' 0. 1

8 1 o
. Weathered Rock S S A A
~Laterite 1.5 1 ;

A berm.of 1. meter w1dth is to be 1nstalled at every
7 0 meter as 1llustrated in Flgure 6.2.1 .

Earth slope is to. be flxed by soddlrg whlle rock slope
is to be fixed by shot-crete to prevent slope failure.
Pavement

Design Conditions

e <

aj) Design CBR............S%

. Design CBR,at subgrade.was assumed at 5% based on. -

~the survey results of CBR value at the existing
borrow plts in the Krabi- Khanom corrldor.-

b) Design Method:.,......AASHTO

. The "AASHTO Des1qn Guide for Pavement Structure 1986
(AASHTO Method) " was applled to thls study :

c) Design Perlod.,.......lo years o ._]_._ : 's

De51gn perlod of 10 years was adopted in thls sudy“ :
based on- AASHTO Method of "the first ten years after

constructlon"

Table

2)

ay Heavy Vehlcle Trafflc.

The estlamted heavy vehlcle trafflc on the Krabi -
_Khanom Highway Link wae used to decide thickness of
the pavement. Table 6.4.3 shows. truck and bus
trafflcs estimated on the sectlon of Khanom - Route
401 for Alternatlve cC.

6.4.3 Truck and Bus Traffic on the Xrabi - Khanom

Highway Link

unit: vehicles/day

o g S 2 e TS ity A i T e A d e B i vy WP e T T T —

YEAR TRUCK BUS
2001 1,689 3890
2006 5,555 966
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e) Pavement Type‘ Asphalt Concrete Paveﬁent
Asphalt concrete pavement was selected from the
follow1ng point of view:

- hlgh eff1C1ency of constructlon,
- 'easy maintenance; and
-  low cost of construction and maintenance.

Pavement De81gn

Total thickness of. pavement structure was. determined to
be 50cm based on the above des1gn conditions.

- Pavement Structure Number (SN). o
: SN was' calculated 3.5 ‘based on design CBR at
N subdrade and trafflc velﬂ“es of heavy vehicles.

3d~-° Thlckness of Pavement_strﬁcture

Based on estimated SN, the thickness of Pavement
structure was determined as follows:

SN
Asphalt Concrete | 10¢m 1.76
Base Course ‘ 20cm 1.12
Subbase Course [ 20cm 0.72



6.4.3

1)

2)

The thlckness of asphalt coéncrete on carrlageway is 10cm
together with surface coarse and binder coarse. - The
thickness of asphalt concrete on the left shoulder was
deduced to 5cm without subbase 1n V1ew of saving
constructlon cost.

DETAIL OF PAVEMENT
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Figure 6.4.2 Pavement Structure

Drainage
Discharge

De51gn discharge is calculated based on the map in a
scale of 1:50,000 with the follow1ng design conditions:

- Rainfall Inten51ty
"Raipfall intensity uufablﬁn curves. obtained’ at
Songkhla and Chumphon stations were applied to the
design discharge culculatlon in the Krabt - Khanom
corridor.

- Return Peried

Return . perlods for deSLgnlng dralnage structures

ware assumed as follows'

10 years

Pipe culvert and box rulvert _
Minor bridge ' . 20 years
Major brldge

30 years

Drainage Fa0111t1es

) Dralnage fa0111t1es are to be prov1ded at"

-  Crossing with river and canalj
- Cr0551ng with hollow QY sag;. _
- 'Intervals of minimum 200 neter 1n flat area, and

- Intervals of minimum 300 meters in- the hllly or
_mountalnous area _

Number of dralnage fa0111tles by type is as’ shown in
Table 6.4.4. The Alternative C reguires the ‘largest
number of bridges of 57, followed by Alternative A of 54

“and Alternative B'of'47. The number of box culvert

requlred is in the order of 18 - 28 and that of pipe

'culvert is in the order of 1,420 - 1 500.

Reinforced concrete box culvert has one and two cell
types of 2.4m x 2.4m while reinforced concrete pipe
culvert has two size of 1. 0 and 1.5 meters in diameter
to let the calculated discharge flow. :

Table 6.4.4 Number of Drainage Facilities
by Type and by Alternative

...---p-.._u-..-_-——._--_mq..—-..——-—_u-_.--_,_.a——..—_-w--..-—.——__.—.--p-._—_.—-.

Bridge Box—Culvert Pipe-Culvert- ‘Catch Basin

{locations) 1 (sq-km)
altea | sa | ae | 1,aaa | 801
“Ale-s 47 28 1,426 7,855
“Ale-c 57 PR 1,502 8,612

—r En e o Ak i S ot S S My T 2 T T W A S . S e S et L ) . S s e o e (TR S M Y S T e oy S ST o e e

- Bridge

”Bridge De51gn Concept

Reinforced and prestressed concrete is used for brldges
from a view- point of materlal supply and cost saving.
Reinforced concrete slab is used for bridges of- span

‘length of ten meters, and prestressed’ concrete slab is

used for those bridges of which span 1ength is equal to
or longer than twenty meters. : .

'%Span ‘length and spa01ng of pler ‘are- d951gned in

consideration’ of disaster preventlon .and possible
w1den1ng of the ex1st1ng brldges in the future'ﬂ

fa) span length should not dlsturb water flow even in.

-:the high- level of . discharge, ‘blockade by plers being
g_less than 7% of. the sectlon of rlver,

- b) :extra spa01ng is to be prepared on both sides of a



bridge for accepting p0551b1e widening of the
highway line; and

¢) sub- structuree should be located also to allow
possible widening.

Concrete coverlng is deslgned to be installed in front
of abutment of major brldges to mltlgate damages.

The brldge crossing the Tapl River needs longer span
length than the others. In view of this, prestressed
concrete box girder by cantilever method is to be
applied to the bridge.

2) Summary of Bridges

Table 6.4.5 shows summary'ef designed bridges. Total
length bridges amounts to 5.0 -~ 5.9 kilometers,
accounting for about 3 % of the total highway length.

6 4.5 Interchange

Proposed location of 1nterchanges and toll gates are
illustrated in Figure 6.4.3.
are proposed at the intersecting points with Route 4,
4035, Route 41,
and Khanom.

L Route
and Route 401, Toll gates are proposed at Krabi

“In the future, together with development of the existing
highway network, interchange should be located within 30
kilometer distance. It would also become necessary to develop
an interchange with the national toll highway which is now
under planning stage.

An all directional inteérchange of double trumpet type is
planned at four interchanges. Design speed on loop ramps 1is
planned at 40 kilometers per hour. Fig.
skeleton of interchanges. o

6.4.6 Disaster Prevention

The Krabi- Khanom corridor is likely to be hit'by_such'naturel
disasters as flooding, debris flow from weathered granite
slope, and rockfall from the ‘steep slope of monadnock. To

prevent road facilities from these natural disasters, special

attentions was paid to the des 1gn1ng of the Krabi - Khanom
Highway Link. .

Measures to prevent damages caused by natural dlsaster are
taken into account in designing the Krabl - Khanom Highway Link
in the follow1ng way': T

- Alignment shouldfkeép away froﬁ-élluViai'fanf

Interchanges in the initial stage-

(for 2'direction)

6.4.4 illustrates

‘Summary of - Bridges

Table 6.4.5 S o

{Length by Alternétive{md>

A+ C3Y

Section (m) . .

Length by

~Total

C1i+C2+C3

>

C2-Rt.

( N
B-Rt .-

Type and
~Span {m)

Bridge

B¢c2+C3

e v e i et e s e o 2 e e e o o e e e o e e . o ok et e o S Bt B i e i it e e s o mam i e e e

<1>

Cl-Rt. C3-Rt.

A-Rt.

Function .

1,280.

2,380 ﬂz;ébo

3,380

1,600

20

760 -

,780

RC.SLAB-10- ' 1

Bridge Crossing -

120

.120)J€

CPCiSLAB-20" |

River or Valley,

120, 200
100 100

120
100
112

200 .

PC.GRDR-25""+

{Width:

1007
1z

2x12.6m)

1127

56

168
80

PC.GRDR-28
" PC.GRDR-30

80

120

&0

80

7

340
-43,838)

340,
{3,112) .

340

340
(2,212)

70

PC.GRDR-35
PC.GRDR-50_

209

<2

——
o
(o}

R
Bl

{Subtotal)’

“880)(1,606) -

(

Bridge .Crossing

20

800

1,080
(1,900}

20
960

20
600
1,140
(1,760)

20,
600

200"

360

"RC.SLAB-10" .

Road or Railway

_FC.8LAB-20

900~
(1,880)

860
(1,280)

42C
6207

240

1480

“PC.GRDR-30

pe

e

som

2x12

(Width:

| o ) 6003 ( __ B

| {

(Subtotal)

480

C1YEC2Y
Total. of Bridge .

<37

1,280

2,920
1,000

2,400
1,080

3,400

1,620

760
480

1,780

RC.SLAB-10

Main Link

720

€00

400

120

PC.SLAB~20
'PC.GRDR-25

for:

100 7.
112

1,280

-5m

100

100

1000
112
720

.

2X12

{Widths

168
1,140

PC.GRDR-28

PC.GRDR=-230

80

9

240

PC.GRDR-35

330
{5,738)

340 340
(4,982)

(5,932

340
(3,492)

"

(2,440)

PC.GRDR-50
{Total")

20)

B (1,180)(2,226)

<453

240

240

240

230

PC.GRDR~30

Viaduct, for PWD
Road
= 6.0m;

“and ARD

(Width _ . , s 2

'Note

‘RC.SLAB: Reinforced Concrete Slab

Prestressed Concrete Slab

PC.GRDR: Prestressed Concrete Girder

PC.SLAB:.
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- In case. 1t is inevitable to pass valley plain, a
distance of 5 kilometers should be preserved from
granite mountain stream and mouth of hollow;

- A distance of 2 kilometers should be preserved from
mountain stream, outlet of valley, etc

- in case the route passes monadnock composed of
limestone in alluvial: plain, the 1oute should be
away from monadnock as far as three tlmes of the
height of monadnock

- .Large cut ‘and flll sliould be av01ded as much as
.p0551ble, :

- Embankment should be hlgher than the hlghest flood
level in the past by 70 cw;

- Transver51ng drain facilities should be 1nstalled
“sufficiently enough to allow water flow from one
51de to another,. .

- Brldge should be designed to flow uhrooted trees as
- much as possible so as‘not to disturb water flow;

- Abutment of bridge should be protected by concrete
cover; _ _ _ _
- fﬁmbankment=should be proteCted'by'block?sOGdinq as
-~ high as 1.5 meters from the root espe01ally in flood
' prone area; and

- :Additiohal shoulder width should be prov1ded to
‘protect the carriageway from rockfall,

6.5 Projsct Cost

Project cost was estimated for three alternative allgnments of
A, B and C based on the quantltles of conetructlon works and
the prevailing unit costs in 1990. :

Project costs for three alternatives are estimated:

million baht Project'Coet (Constructlon Cost)
Alternative A  8,442.2 . . 6,365,5
Alternative B 9,419.6 . 7,264.4
_Alternative c 8,438.8 6 354'9

Project costs of Alternatlve A and C are’ estlmated at around
8.4 billion baht while that of Alternative B is estimated at
around 9.4 billion baht. The difference of progect cost is
attributable to tunnel cost for Alternatlve B. C . :

Table 6.5.1 shows the details of project costs . for 'each
alternative, In case of Alternative C, earth work accounts for the
highest composition rate of 52 % of the total. construction cost,

o,

followed by surface works with 15 % and structure works with 13 %,

" of the earth work, material cost for embankment is the largest cost

item, accountlng for as hlgh as 41 % of the total construetlon

. cost.:

6.6 - Project Implementatiqn Sehedule

It Wlll take flve years to ‘construct the ‘Krabi - Khanom. nghway
Link ‘a5 shown in Fig. 6.6.1 (Alternatlve C). The whole stretch of
the progect w111 be lelded 1nto fifteen -~ twenty seotlons

The--most crltlcal factor for tlmely completlon will be ‘land
acqguisition. With the target year of completion at the end of 1998,
land acqulsitlon should be started sectlon by sectlon even before

1994,

6.7  Pipeline and Railway

This study focuses on the Krabi = Khanom Highway Link. The Highway
Link follows the most gently sloping terrain in the Krabi -~ Khanom
Corrldor to allow the maximum gradlent of 2 s._Ae showi - 1n Fig.
6:.2.1, ‘the average width “of highway is in the- range of 80 - 100
meters between 1nterchanges This width includes additional lane
space. to the ceéntér:-side. At Jinterchanges, however, width of the
area requlred reaches 500 - 550 meters o

it is llkely that the proposed allgnment of the nghway Llnk will
alsc be the best’ alignment for pipeline and rallway with a view to
keeplng the gradlent as gentle as p0551ble .

Plpellne can be lald down -along the ‘Highway Link with no partlcular
problems. For developlng oil refinery and petrochemlcal dndustries
at ‘the earliest stage of  the SSDP, however, pipeline might be

- required to be constructed earlier than he Highway Iink. In this

case, hlghway eonetructlon work w111 be conetralned to sonme degree.

Rallway constructlon along the nghway Link will cause - problems
particularly at interchange areas. Proposed interchanges should be

modified to allow vertical clearance requirements of the railway.



Table 6.5.1. PROJECT COST FOR THE KRABI - KHANOM HIG}HVAY LINK

Quantities and Construction costs

[TELEEET] LT EL)

Mmrnntwe A

Alternative §

EINEXRCEXEraEOXDSSTSSRRA

Alternative €

EEZXnAR3E ExadE glgayg_:n.:ggsgn.;ﬂ::lﬂﬂ:ﬂ«:Lv:':===9===:t =
. Finantial ; Fingncial - Finantiat ) Fipancial
ITEM Unit unit Cost . Quantity Total cost . auantity . Total cost Quantity Yotal cost
: ’ Baht - : 1000 Baht . B : 1600 Baht 1000 Bahy
TEYTTOAIZICLC 2 == TRERRNSZOSNINRIDAITEIVED ATFTTTESTRIE =I=T=IARRE TREEEIES SSRIFASIREIILLS
EARTH WORK i T i N
Clearing & Grubbing S0.M 1 11,668,488 S11,668 11,413,922 11,4147 11,804,997 11,805
Roadway Excavation(Unclasmfied) cu.K 30 3,832,921 114,988 1,766,343 52,990 2,739,610 82,190
Embankment {Borroved Material) ouLH 100 26,611,418 2,651,142 28,011,652 2,801,145 26,134,246 2,613,425
Slope Protection a - :
Stripe Sedding SO.M & 4,534,246 27,205 . 4,598,550 27,592 4,408,009 26,448
Sodding SQ.M ¢ 352,515 3,263 206,260 o1,856 319,885 2,879
shot Crete(Ferro Cement) 50.H 400 40,279 24,187 22,918 - 13,751 35,540 21,324
Block sodding sa.H 450 525,950 235,678 477,375 214,819 632;145 284,465
sand Hat tU.N 260 463,500 120,510 . 463,500 120,510 463,500 126,510
Sared Pile ¢ 0.40 m) N 100 - 1,123,556 112,356 1,123,556 112,154 - 1,123,556 - 112,356
SUB TOTAL : 3,311,977 3,356,453 - T 3,275,402
SUBBASE AND BASE: : C R . o :
subbase(Soil Aggregate) CU.H 190 304,560 171,886 B77,5%2 146,742 924,108 175,581
Base ‘Coarses(Crush Stone) Cu.M 280 1,018,297 284,003 984,056 275,556 - 1,036,215 200,140
SU3 TOTAL : 455,870 - 442,278 - 465,721
SURFACE . U T C el L : -
asphaltic Pr'hne coat. 0.4 13 4,800,960 62,602° 14,657,820 . 60,552 - .- 4,964,700 63,761
Asphaltic Tack coat LR 7 3,972,220 27,806 3,853,760 26,976 . . 4,058,060 28,406
Asphalt concrete (Surfacing) CU.H 1,900 198,611 377,381 192,689 366,109 202,903 - 385,516
. {Binder Coarse) CU.M 1,900 240,068 456,091 232,891 442,493 245,235 465,947
SUB  TOTAL g . . ’ 023,670 896,130 . 43,630
STRUCTURES(Equivalent) . o . L . )
RC Pipe Culvert( D=1000 w) ¥ 2,650 16,993 92,71 34,244 90,747 15,474 94,004
¢ 0=1500 m)- N 4,900 502 2,460 359 1,759 756 ©O3,704
RC Box culvert(‘l 2.40%2.40 m) ] 5,700 204 . 1,163 204 1,763 136 775
(2-2.40%2,40 m} K 11,400 517 5,8% 519 . 5,917 297 . 3,386
S(1-3,00%2.50 ‘m) L 6,600 2,672 17,635 2,282 715,061 2,686 17,59
RC Bridge (H=13.5 m) L=10m. M 86,400 3,400- 293,750 2,400 207,360 2,920, 252,288
#C Bridge (W=13.5m) t=20m M 135,000 g20 110, 700 1,180 159,300 1,109 148,500
: SM=135 ) =3 m M 162,000 1,372 222,264 1,072 173,664 1,378 223,236
. CoM=135 m) L=50m M 202,500 340 - 68,850 ‘340 - 68,850 . 340 68,850
over Bridge  (¥6.0m) 1=30m. W 84,000 . 120 10,080 2 . L0 120 10,080
Bearing Unit- ’ is 100, GOD 200 ° 20,000 200 © 20,000 200 - 20,000
SUB  TOTAL S 845,537 743,820 B4z, 421
TUNHEL o ) )
Tusnel Ls 432,214,000 864,432
Tunnel Facility s 37,000,000 - . 74,000
SUB TOTAL : 938,432
Interchange Ls 100,000, 000 4 400,000 4 400,000 4 400,000
Center Toll Gate Ls 4,000,000 2 12,000 F4 12,000 - 2 12,000
SUB  TOTAL 412,000 412,000 412,000
TOTAL (2} 5,949,053 6,789,113 5,939,173
Hiscellaneous Works [{a)*73) Ls i - 4'16,{.34' 4?5,233 415,762
CONTRACT AMOUNT (b) 6, 3&5 t.s? ?,2&6,3_51 8, 354 915
PHVSICAL CONTIRGENCIESL(bI*10%I(c) ) 636,549 726,435 . 535,492
ENGINEERING & SUPERVISION Ls 1 700,204 799,079 699,041
{{{b)+(e 1) *10%] () ) - :
LAND ACQUISITIONCAverage) (e) 5Q.H 19 38,696,000 739,990 37,466,000 429,750 39,500,000 749,380
PROJECT COST [(by+{c)+{d)+(e)] §,442,229 9,619,615 8,438,828
AVERAGE COST PER KH 43,634 49,852 - 42,728
¥m Project kength L=193.48Km Project Length £=188.95Kn - Project Length L=197.50Km
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7. Project Evaluation
7.1 Specific Characteristics of the Project

'Economlo beneflts of the ‘Krabi. - Khanom Highway Link. would
exist in:

1) Formation of the SSbp byjconnectlhg the Krabi Seaboard

on the west coast with the Khanom Seaboard on the east
coast to promote international 1nvestments,'

S 2) Acceleratlng'development of the Southern Region through
the formation of the S58DP;

3) Encouraglng decentralization of economic activities away

. from Bangkok through the formatlon of the SSDP

4) Improving acoe551b111ty in the Krabi - Khanom Corridor
to induce higher prodUctivity; o

‘5) Encouraglng 1nternatlonal trade between Bangkok and the
Mlddle Asia; and

6) Possible foreign exchange'earnlnge by way of'dlvertlng'

container transport from tho Stralt of Malacca to the
Land Bridge. . .

The most important role of the Land Bridge is to turn- the.
Krabi - Khanom Corridor into one of the most’ advantageous

industrial location in an 1nternatlonal trading context. In
case of without the Land Bridge, Krabi and Khanom areas remain
as an independent seaboard, just facing to one side of the
Peninsula, calling for a detour to the Strait of Malacca as in
the'past. Development momentum of the SSDP would be greatly
reduced in this case. ; _

The SSDP will be non-existent 'in case of without”the'haﬁd”
Bridge. In consequence, measurable economic benefit accruing
to the Land Bridge will be some part of the production

increment by the SSDP or some part of the possible land price

rise reflecting improvement of the land product1v1ty in the

Krabi - Khanom Corrldor.

It seems uncertaln at the present time that the Land Brldgeg
will contribute to earn foreign exchange to the country
through passage charges on containers. As explained before,

additional loading and unloading charges requlred for the Land -

Bridge is likely to exceed the operation cost of container

ships through the Strait of Malacca over the extra 850

kilometers. This infers that passage charges over the Land

Brldge should be kept minimum in case of trying to make the

Land Bridge competitive with the Strait of Sunda.. It would be

unlikely that the passage charges will. produce residual

_contrlbutlon of the project to the SSDP can be counted at 3 %

reserves of foreign exchange earnings after compensating
actual construction and operation costs incurred.'In case of

competing with the straits of Sunda and Lombok, the Land

Bridge might contrlbute to earn foreign exchanges to the

"country

,MaJor economlc beneflt of the Land Brldge would ‘be in the

production 1ncrement coupled with the increased employment

opportunities or the land. prlce rise through the formation of
ﬁthe 8SS8DP.

It is llkely that 1nternatlonal communlty part1c1pat1ng in the
'SSDP would have substantial economic benefit particularly in
terms of logistics of oil products. At the moment, however, it
is still intangible.

7.2 Economic Viability Test

Economlc v1ab111ty of the progect was tested based ‘on the
project cost stream and benefit stream which was derived from
the productlon 1ncrement by the SSDP

Economic prOJect cost excludlng malntenance cost was estlmated
as shown below

Alternatlve Az 7,442, 4 mllllon baht
" Alternative B: R '8,503.1
Alternatlve Cs 7, 443 0

The project cost was distributed for the tive years from 1994
to 1998 in accordance with the implementation schedule.

Economi¢ benefit of the project was assumed to be a part of
the productlon 1ncrement of the SSDP as dlscussed in Sectlon
3.2: : .

 Year 2001: 18,080 mllllon baht

2006: ' 60,950
© (2011 138,000 - per capita of the

Southern Region edual
to the national
average)

' Table 7. i1 summarlzes “the v1ab111ty check of the project The

table 1nd1cates that the project will be viable if the

9,

‘of the- productlon increment. Economic internal rate of return
(EIRR) at 3 % contribution is calculated at 14.8 % for

: Alternatlve A and ¢, and at 13 7 % for Alternatlve B



Table 7.2.1 Vlablllty Check of the Krabl - Khanom
_ nghway Llnk S _

Part 'NPV(la%) __B/c(128) " EIRR

Alternative A 5 % 4,833.4 - 2.4 “19.3
i 4% - 3,151.1 PR B 17.3

3 % 1,468.8 - 1.4 14.8

2 % -213.5 0.9 11.5

Alternative B 5 % 4,338.8 2.1 18.1
4 % 2,656.5 . 1.7 16.1

3% 1 974.2 1.2 13.7

2 % -708.1 0.8 10.5

Alternative C 5 % 4,833.9 2.4 19.3
4 % 3,151.6 1.9 17.3

3% 1,469.3 1.4 14.8

2 % -~213.0 0.9 11.5

Note: "Part".lndlcates a part of the production increment of
the. SSDP counted in the economic benefit.
NPV = Net Present Value at 12 %
B/C - Benefit Cost Ratio at 12 %
EIRR - Economic Internal Rate of Return

In Alternative C at 3 % contribution, the EIRR will be
declined to 13.3 % by 20 % cost up and to 13.0 % by 20 %
benefit down. Combined effect of cost up and benefit down by
20 % each will lower the EIRR to 11.5 %. .

7.3 Land Acqguisition Reguirements

In the above viability test, 1t was assumed that the rlght of'

way for the XKrabi - Khanom Highway Link would be acquired in
1994. In case that the land acquisition is started earlier,
for instance, 50 % in 1992 and 25 % each in 1993 and 15%4, the

EIRR will sllghtly decllne to 14.6 % for Alternatlve a of 3 %
contribution. _ ,

Land price along the highvay corridor is llkely to rise faster
than the average price index by reflectlng the involvement of

speculation. If the land price is tripled, ‘the EIRR for‘

Alternative A will further decline to 12. 7. %..__,

Land acquisltlon cost for Alternatlve A is estlmated at 740

million baht, accounting for 8.8 % 'of the total 1nvestment of
8,442 mllllon baht. If the land price is tripled, it amounts
to 2,220 million baht to increase the total investment to.
9, 922 million baht, 17.5 % higher than the estimated

investment cost.

In order to prevant land price hike,

1and transaction in the

hlghway corridor should be regulated ‘and - restrlcted at the
earliest possible time althouqh undefined land ownership might
disturb the effective regulatlon Rules and regulatlons on the
land transaction seem essential to ~the successful
implementation of the SSDP not only for the Land Bridge but

- also for industrial estates, dlstrlbutlon centers and urban

centers.






1. SUMMARY

This part summarzises. the results of the engineering study on
the Krabi - Khanom Highway Link as a part of the “Trans-Thail
Land Bridge" which forms a core component of the Southern
Seaboard Development Program (SSDP). S _

Based on the basic concept of the Land Bridge to connect east

and ‘west coasts of thé Peninsula at the shortest distance,’

alignment of the Krabi - Khanom Highway Link follows the
possible shortest route as long as the maximum gradient of 2
percent- can be attained for the Highway Link with no
difficulty.: : : o

In terms of alignment, hvwever, the mountain area near Krabi

city is the only obstacle to find. the shortest distance with

gentle. gradient. This study proposes three alternatives how to.
pass the mountain area with a view to preparing a wider

selection for the coming SSDP master plan study to be carried
out by the Offiece of the Southern Seaboard- (OSSB) . | '

The SSDP:iS.expécﬁed'td bé'developed_baSedfbh-an¢éét%v¢
participation of international community. The planning

framework of the SSDP, therefore, will be vulnerable to change

by reflecting the international economic situations.
Infragtructure investment should be developed in a phased
manner so as to cope with the possible change of development

pace.

This study prOposés the four lane highway development for the

initial'stage_withjpossible'éddition'of two lanes in the later
stage. Traffic demand forecast indicates that four lane highway. .

will be sufficient for about ten years after the completion of

the Krabi - Khanom Highway Link on an assumption that pipeline_

to carry oil and its products will be constructed at the same
time. : B

Measures to prevent damages caused by natural disdster are

particularly important in the corridor to ensure qﬁdistu;bed
transport service between Krabi and Khanom ports. Alignment was

celected to avoid mud flow and measures were installed to

prevent flooding damages.

Construction cost of the Highway Link is eét;mapéd at‘abOutf8,5“ _"
billion baht for two alternatives and 9.4 billion baht for the.

remaining alternative which needs tunnel construction.

construction period is

it depends largely on the  period reguired for land adquisipiqn.

estimated at about five years although

2.

TRAFFIC FORECAST

unit: vehicle/day

A o L e ey s T U ot iy A St i — L g AT ¥R AW B S L L G R WO e A Al Mt ey F T NS S8 S i Akt O Sy dmm A Mo Are e mas me i e

Section 1 2 3 4 5
ALTERNATIVE A: - : _ o
2001 ADT 310 3,800 3,182 3,457 4,661
. Car 0 1,257 1,036 1,324 2,365
Truck 310 2,114 i,726 1,814 1,863
: Bus 0 432 420 319 433
2006 ADT 1,718 9,217 9,738 9,706 11,947
Car . 0 3,011 3,242 3,381 5,211
Truck - 1,718 5,280 5,451 5,396 5,651
Bus 0 926 1,045 929 1,085
ALTERNATIVE B: = o
2001 ADT . 312 4,209 3,265 3,158 4,654
Car - .0 1,414 1,049 1,216 2,359
Truck 312 2,322 1,775 1,643 1,862
. Bus -0 473 : 441 299 433
2006 - ADT - 1,721 8,924 10,106 9,429 10,671
. : Car 0 2,891 3,316 3,333 4,633
Truck 1,721 5,126 5,726 5,171 5,071
Bus 0 907 1,064 925 967
ALTERNATIVE C: :
2001 - ADT 775 3,187 2,695 2,883 4,227
' Car 0 981 818 1,086 2,149
CTruck - 775 1,814 1,495 1,518 1,689
Bus 0 392 382 279 389
2006 ADT 2,601 8,682 9,231 9,036 11,456
Car 0 2,758 3,001 3,028 4,937
Truck 2,601 5,011 5,229 5,165 5,553
Bus 0 913 1,001 843 966
Note: Section 1: Krabi Port - Route No. 4
’ Section 2: Route No. 4 . — Route No.. 4035.
Section 3: Route No. 4035 - Route No. 41
Section 4: Route No. 41 - Route No. 401
Section 5: Route No. 401 - Khanom Port



3.

Geometric Design Criteria

DESIGN STANDARD AND CONDITIONS

DETAN, OF PAVEMENT

050§y %28 3 375

515 41754

T

| TYPICAL BRIDGE SECTION -

20.00

TYPICAL TUNNEL SECTION

Terrain Flat Rolling. or
' ‘Mountainous
N .__.___.._i___,..___...__.._.___...____....___..____..._,_....._._h_..._ ———————————————— IVIR suﬁu;nea 3230 Lo éammwgemi SKOULDER 250 730 '
Design Speed (hm/h) 120 120 | _ | imgt o e
T e ettt s N : , S |
‘Max. Gradient (%) T 2 3). L2 04 . P _E”J _jm_];
Min. Radius & Curvature {m]) i 1,500 (1,030) 1,000 ('710) . : L“ fm4 _
Min, Stopping Sight Distance (m): 400 ( 290) 400 ( 290) o — ———
e e e e e e e e e e e e e . _ 2 5
Note { }Ji! Allowable Value o ' o ,//}/fff '
. sunr.ncl-: LASHHALT CONCRETE )
BINDER  {aseilY OONCREFE]
BASE - iCRUSK STORE aast}
SUBBASE | SO SUBAASE )
€ . [
.-1'2505 el i o
7500 1750 |_70 . s lwso 7500 250" | | v50
_3rs0_[Marso : 1 LEP 3750
) o = S £ 1500 %
30000 P
TYPICAL EARTHWORK SECTION - -
1 30.00
o
IS.SD.



4, LIST OF BRIDGES

Bridges Crossing River.on Alternattve A ) o - Brldges Ccrossing River on A{ternat1ve C
Station Noame of River/Khlong E/L B/L Angle D/A B Htldgc . LenaLh Spans Remaris Staltion  Name of Rlver/Khlong F/L B/L Auhlv D/A [} Rridge Length Spans . Remarks
. . Am)y . {m) tdeg,}  (Lkm2) {gqm) Type (m} . ~ = i L . e . fm) - ) (dng (km2) {qm} Type - fm} e
O+ 120 K.Sai 3.3 -2.1 Q0 5 q0 RC.SLAR 20,0 = 2@10.0 . Type L. 0 + 200 K.Sai - 3.8 -1.9 . 1] 7 - b CREL.SLAB 30,0 = 3@10.0 Type L
1 + 430 K. in Pun 5.2 -2.1 60 B 35 RC.SLAB -20.0 = 2@10,0 - Type H 2 + 280 K.Min Pun - 23.2 13.4. 10 3 32 . RC.SLABS 20.0 = 2@10.0 ° Type H
2 + 300 K.Bo Kang o 8.2 -1.5- 60 - 7 24 RC.SLAB 10.¢.2 1@10.0 = Type.ll 5 + 200 K.:Khao Klom S44.0 . 37.0 80 10 89 . RC.SLAB. 30.0 = 3@10.0.° Type H
1+ 450 26.0- 20.0 ~ 90 - RC.SLAB 10,0 = 1210.0 - Type-L 9 + 0 K.Nong Thale © o 87.% 32,0 70 5+ 43 RC.SLAB 20.0 = 2@10.0: Type L
5 + 320 K.Tha Hin Dan C17.6 8.0 GO . 16 53 RC.SEAB, 20,0 =.2@10.0 " Type H 14 + 440 e Ee 23.2 1B.8 90 . RC.SLAB  10.0 = 1@10.0° Type L
7 + 450 K.Sai 33.6. 29.13 &H 10 18 RC.8LAD 20,0 = 2@29.0 Type R 16 + 630 K.Kiabi:Yai {R2} - 21.% 12.2 60 114 2072 PCLGROR 28.0 = 1@2R8.0 s '
12 + 600 K. Nal Nang (B1} 19.1. .10.0 &0 67 66 PCLGRDR 30,0 = 1€30.0 T . 23 + 800 Huaji Somchael . : 20,9 14,0 60 12 - 51 RC.SLAB: 20,0 = 2@l0.0”5 Type L
: , “RC.SLAB 220.0 =22@10:0 Type H. . 24 + 730 Huai Chong Lom . 1.2 6.0 90 10 6  RC.SLAB. 30.0 = 3@i0.0 - Type L
15 + 570 K. l(hral 19.4 . 14.0 40 i} e RC.SLAB  20.0 = '2@10.0 Typeil 27 + 100 K.Krabi Néi (B3) 25.6 15.3 60 5 56 PC.GRLOR  60.0 = 3@20.0
17 ¢ 770 K.Min . . 40.8 32.2 G0 - 19 65 RG.SLAB 30.0 = 3@10.0, Type'H 27 + 870 X,Phraek San 22,0 16.90 60 19 .- 59 RC.SLAB 20.0 = 2@10.0. Type:.L
23 + B70 X.Ao Luk Noi 33.3. 27.0 90 . 11 68 RC.SLAB. - 30,0 =. 3@10.0 Type L 35 + 100 .Haeng . . 62,8 B56.0 80 27 130 RC.SLAD  50.0 = 5210.0 Type H
32 + 500 - - B7.7 . 48.6: . 90 . o RC.SLAR. 1000 = 1@l0:0 Type-H 35 + 670-K.Pakasai - -64.5 0 56.9 aQ 18 61 RC.SLAR 30.0 = 3@10.0 Type H
490 + 950 K.Bang Lieo s 42.6. 36.9 - B0 16 38 RC.SLAB" 20.0 = 2€10.0 Type L 42 + 300 K.Chang Tai 55.4 48.9 B0 - 12 G4 . . RC.SLAB  30.0:.= 3@10.0 Type H
42 + 350 K.Bang Lieo R 37.6. .32.0 B0 I6 - 38 . RC.SLAB - 20.0 = 2@10.0 Type L 42 + 530 K.Chang Tai "53.0 .46.8 80 12 84 RC.SLAB  30.0 = 3@10.0 Type L
43 + 50 K.Bang Lieo ) 39.8. 32.2-° 760 . - 1B 38 - RC.SLAB.:-20.0 = 2@10.0 Type H 46 + 220 K.Yik 62.4 55.8 80 -2 29 RC.SLAB  10.0 = 1@10.0 Type H.
46 + 350 K.Bang Lieo .. . .30.2 22,7 - 80 : 154, 266 RC.SLAB  90.0 = 9R@I0.0 Type H 48 + 100 K.Bang San 1.8 33.2 80 " 164 232 RC.SLAB 80.0 = Bel0.0 Type H
50 + 970 K.Va . o 26.3. 21.0. 60 14 45 - RC.SLAB 20.0 = 2@10.0 . Type L 50 + 650 40.9 34,9 20 RC.SLAB  10.0 = 1@€10,0 Type L
52 + ZBOVK.Ya ’ ' 26.0 20.9 90 51 106 RC:SLAB" 40.0 = .4@10.0: Type”L 52 + 900 40.5 36.2 a0 RC.SLAB 10,0 = 1@IQ.0 Type L
57 + 370 K.I PAN 27.5 22.2 80 520 . 500 RC.SLAB 170.0 317@10,0. . Type b 54 + 800 ' - 43.0  38.0 90 RC.S1AB  10.0 = 1@106.,0 Type L
59 + 000 . . 36.8 :z&.0- - 90 S "RC:SLAB. (0:0 = J@I10.0 .. Type*H 55 + 900 : 42.4° 37.0 90 o RC.SLAB  10.0 = 1@10.0  Type L
59 + 400 K.I PAN S 40.5..31.0 .. . 90 5 229 RC.SLAB. [10.0 = 1@10.0 Fype H 57 + 530 Huani Bang Taen " 48.8° 39.0 TR 3e * 34 RC.SLAB 20.0 = 2@10.0 ~Type. H
67 + 990 K.I PAN - 28.8.23.0 80 L7911 751 PC:GROBR 60,0 = 3€20.0 ST 60 + 280 K. Phang - 38.4 - 32.2 1) Tl 128~  RC.SLAR 50.0 = 521¢.0 . Type L
70 + 560 . o - 35.5 27.1 - 99 ’ RC.SLAB -10.0 = i@10.0- = Type:H 63 + 160 K.Bang Hoi T 38.1 31.% 60 - 34 49 RC.SLAB  20.0 = 2®@10.0 Tyﬁe'H“
71 + 470 X.Bang Yot. 0.8 34.8 - 60 i 14 A8 RC.SLAB 20,0 =. 2010,0 Type: L 65 + 550 Ban Khlong Sok - 27.2 20.4° 10 13 65 ~RC.SLAB 30.0 = 3@10.0 Type H
72 + 630 Bang Tao . 59.5 53.0- . 60 6 31 RC.SLAB - 10.0 = I@10.0 Tvpe. H 71 -+ 250 Bang Lo 31.2 22.3 60 ‘18 16 RC.SEAB 20.0 = 2@10.0 Type H
76 + 200 Béng Di . 88.3 82.0 60 4 83 RC.SLAB ~20.0 = 2@10.0 Type L- . T4 + 180 K.I PAN'(B4)_ 31.3 23.2 90 1283 1070 ° "PC.GRDR 40.0 = 2@20.0°
79 + 500 . 71.7 63.0. - 90 - - RC.SLAR 10.0 = 1@10.0 Type H - T _ o _ ©PC.GRDE - 35.0 = 1@35.0.
82 + 100 K. Bang pha sg 0 .862.7 80 2 19 :RC.SLAR 10.0 = I@106.0 Tyvpe L- i7T + 600 Bang Ton Madua ) 33.3 26.1 80 7 31 RC.SLAB 20.0 = 2@i0.0. Type H
(SubtnLal Main Lipk : 28 Bridges in 980, Cm} o 78 + 150 Bang Ton Madua - ’ 39.2 3404 60 4 40 RC.SEAE  20.0 = 2@10.0 - Type L
82 + 100 <IntersecL1ng Control Point with C-Route> - 80 + 500 - ] 72,3 63.0 30 : . RC.SLAB. 10.0 = 1@10.0  Type H |
——————————————————————————————————— T S EE R e AU R : - {Subtotal Main Link :.30 Bridges in 803, om)] R
80 + 700_<Intersect1ng Control F01nt wlth B-Rotites . o )
&2 + 850 K Bang Pha : 9.0 11.% 80 2 27 CRC.SLAR 10.0 = 1910'0 " Type L
: dSublotal  Main Link @ 1 Bridges in lU Om) C o
. a5 + 120 (Intersectlng Control Point with A-TRoute> . ’ s )
< R R . : < el o B i A - 86 + 150 K.Bang Pha - 69.2 63.06 GO 22 61 RC.SLAD 30.0 = 3@10.0' Type
____________________ _ Bridges Crossing River on Alternative-8 .'.. . .~ - .. .. =~ . o 99 + 550 K.Bang Pra 41.3 36.0. - - 80 113 286 RC.SLAB [00.0 =10@i0.0 Tyne L
Station Name of River/Khlong S F/L B/L Angle /A D Bridge Length Sparis .  Remarks 110 + 450 MAE NaM TA P-_[ (85} 27.1 10.1 . A0 948 {2154)  PE.GRUR 170.0 _+:gggg . .
' (m) . (w) tdes.] "thm2) dqm) Txpe - {m) o N 110 ¥ 850 A 30.5 21.1 % RC.SLAB  10.0 = 1@10.0 Type H
1 + 480 K.Hin Pun’ 7.5 -2.0 60 5 29 CRC.SLAB 10.0 = 1810.0  Type H 111 330 Huai Wang Phai 35.5 21.0 o 6 B RG-SR 0.0 ey hee
3 + 350 K.Bo Kang 13.0° 6.4 80 6 29 RC.SEAR 1020 = 101070 Type U 114 + 000 : © 4s7 390 80 - Ré'g{kn 10.0 = 1@190.0 Tﬁp L
6 + 700 K.Tha #in Dan 13.4 5.7 6{ 2 © b6 RC-SLAB 30.0 = !@!D,O'_;Type il 115 + 000 . . 42'3 39'0 90 : L ZCié{RB 10‘0 - lélU.O T{pe y
8 ¥ 300 K.Sai : 24.3 15.5 80 6 a9 --nc SLAR 20.0 = 2RI0.0: Type H 118 + 200 - . - 48,1 31,7 90 ' 'Lc‘sfks 10.0 = 1010.0 T;g: |
ig N Qgg ﬁ‘ﬁze"g , cl.& 16,0 80 12 61 RC.HLAB ~30.0 = 3@F0.0  Type L 120 + 560 K.Lon Phun 23.4 16.8 60 198 292  RC.SLAB 100.0 =10@10.0 Type H
.Khao Mal HKaeo 22.8 18.%2 60 34 TR RL.SLAB 80,0 = 3@10:0 Type H 121 + B0O K.Ya (BE) 297 161 70 108 195 50.0 - 2025.0
21 + 50 K.Ta Khong 10.8 33.9 80 21 41 RC.SLAB 20,0 = 2@10.0 Type H - 7uy Reda ) ’ ’ ' gg'g??g 0.0 - 4@,5'0 Type H
P - - - . - . . : o . - R F e Lad 4 . = .
MRy 8.1 1.0 o as 5 ke, SLay gg:g : gg}g:g ~;§$2 b 126+ 150 Nong Chut’ 1600 10.2 0 90 200 3% RC.SLAR 20.0 = 2@10,0  Type L
36 + 100 H.Khno Khaeo 64.2 &5.8 90 q 32' RC.;{AB- 20.0 = 2@10.0 Tvpe H 133 + 340 K.Tha Rae . 21.0°'13.2 60 - 40 35 T RC.SLAB 20.0 = 2@10.0 Type H
39 + 8OO K.Pho' Thak 62.4 53.8 60 1 52 RO.SLAB 20.0 - 2@10.0 Type H 138 + 900 K.pang Duan - 19.9. 12.2 60 185 339 RC.SLAB 120.0 -12@l0.0 Type H
41 + 970 }u']ai Mae Mu 52.0 ;15"; 70 C 24 63 .R(“S]"\ﬂ i 30'0 - 3@10"0 T pe H 148 + 450 K.Thap Thon . i1.8- 6.4 70 103 189 RC.SLAB 70,0 = 7@10.0 Type L
48 + 320 K.Ph 6.5 71.0 a0 1 - ROCSLAB 30.0 = 3810.0 Typ v 153 + 350 K.Kradae (B7)(22.0) 25.4  16.3 60 © 251 357 PC.GRDR 30.0 = I@30.0
Phang ol ! 80 - RC.SLAB -0 = 3@l ype 160 + 270 K.Ram i7.3 11.5 60 82 17T RC.SLAH GO.0 = 6@10.0  Type L
51 + 950 K.Bang Hoi 79.6 69.5 60 3 22 RC.S5LAB :10.0 = 1@]10.0 Type L 153 + 280 21.7° 19.9 40 R SLAR  10.0 = 1@10.0 T
53 + 400 Ban Plai K. 64.4 59.2 S0 g 37. RC.SLAB ~20.0-- 2@10.0 Type L : : cELte . -+ 3l I ' ype b
. 4 - o . e ; 167 + 80 K. Na . 20.3 13.0 80 61 136 RC.SLABD  50.0 = 5@10.0 Type H
85 + 750 K.1 AN 2602 22,6 70 101z 811 TC.aubR 60.0 -:3020.0 L 170 + 600 K.Tha Thong (B8)  23.3 12.0 ~ 80’ - 325  IRY  PC.GRDR 56.0 - 228.0
i ! : s o R - : 174 + 800 K.Ban Nial .. 26.5 19.6 : 60 43 108 RC.8LAR  10.0 = J@10.0 Type H
69 + 100 Bang Ton Madua 32.6 25.5 90 i 26 CRC:siAB . 10.0 = 1@10,.0 - Type H 177 + 800 K.Tha Lamphu T 34.9 29,0 70 9 I8 RC.SLAB  20.0 = Z®10.0 Type L
69 + 650 Bang Ton Madua 38.3 33.0 60 4 .35 RC.SLAB 200 = 2@10.0 Type L - 182 + 50 K.Bahg Som 15.3 36.0 50 57 " asg. RC.SLAR  30.0 = 3@10.0 Fype L
71 4 950 72.2° 62.7 90 ) o RC.SLAB. . 10.0 = 1@10.0: - Type H . 7183 & 350 . . . 1.0 25.0 90 . RCL.SLAB 10.0 = 1@L0,0 Type L
{Subtalal Main Llnkr: 20 ﬂrldgeq in 440.0my B 190 + 550 K.Ban Nian 2.6 21,0 70 29 56 RC.SLAB 20.0 = 2@10.0 Fype L
72 + 150 <Intersecting Contrnl Point with C-Roule . . : S ) (SubtoLal Maim Link : 26 Bridges in 1,106.0m)



Bridges Crossing Road on Alternative-A

Station Newme of Road F/L G/L Clearance(m) Angtle Bridge Leéngth Spans Remarks
: {m) (m) Vert.. Heor'l. (deg.} Type S
4+ 5§00 DOH Rt.4034 25.8 20.4 1.3 9.0 60 PC.GRDR 30.0=1930.0 -
21 + 650 Dol Rt.4 47.5 a1.5 4,9 2x11.0 60 - PC.GRDR 60.0=2@30.0 i
31 + 300 OV 0.4 66,3 .9 2x12.5 g0  PC.GRDR - 60.032@30,0 W= B.0m
32 + 800 OV’ : 5%.1 65.0 1.9 2x12.5 70 PCLGRER 60.0-2@30,0 W= 6.0m
46 + 600 DOH RL. 4035 31.8 25.4 - 1.3 9.0 60 PC.GROR - 30.021@30,0
49 + 400 DOH Rt.4035 34.2 29.1 4.8 9.0 60 PCL.GRDR - 30.021@30.0
54 + 130 DORH Rt.4035 35.2 29.9 1.3 9.0 GO PCLORDR 3005183000
59 + 500 DOH Rt.4035 12.2 36.3 1.3 9.0 1 PC.GRDR . 30.021@30.0
66 + 550 DOH Rt.403% 37.2 32,0 1.3 9.0 RO PC.GRDR 30.0=1@30.0
{Subtatal Main Link ! 7 Bridges, 240.0m)
) { - Over Roadq-' 2 Bridges, 120.0m)
82 + 100 (Intcrsecflng Contro] Point w1th C~Roukte>
 Bridges Crossing Rnad on Alternative-
StabLlion Name of Roud F/L U/h Cloarnnen{m) Angle Bridge Length Spnns Remarbs
tm) {m) Vert., Hor'l. {deg.} - Type: . .
5 + 750 DOH RL. 40341 52.3% 27.0. 1.3 9.0 BO PLLGRDE S 30.021030.0
7 + 150 PWD,ARD = 24.8 18.5 1.3 5.0 6. PC.51AB 20.0:=1@20.0
8 + 0 PWD,ARD 25.1 19.5 1.3 5.0 [E14] PG SLAB 20.0:1@20.0
11 '+ 250 PWD,ARD 34.8 29.5 1.3 5.0 60 rPC.SLAB . .20,0=1@20.0
13 + ‘Q PWD,ARD " 28.5 13.0 1.2 5.0 GO . PCL.SLAB 20.0=1@20.0".
19 + 300 DOH Rt.4 39.2 .33.3 1.9 2x11.0 60 PC.GRDR 60.0=2830.0
22 + 900 PWD,ARD 44.2 38.7 1.3 5.0 B0 PC.SLAB 20.0=1020.0
25 + 980 PWD,ARD 63.7 58.4 4.3 5.0 60" PC/SLAB 0 20.0:21@20.0
29 + 70 PWD,ARD B5.4 8O. 0 1.3 5.0 90 PC.SLAB 20,0=1920.0
36 + 530 PWD,ARD 68.0 63.0 1.3 5.0 60 PC.SLAB ~ 20.0:z|@20.0
40 + 70 PWD,ARD 61.90 55.6 4.3 5.0 6o PC.SLAB.  20,0=1@20.0
66 + 730 DOH RE. 4035 3.7 26.7 4.3 9.0 90 PC.GRDR 30,0=1@30.0
’ {Subtotal Main Link 12 Bridges, 300.9m}
72 + 150 <(Intersecting Contrel Point with C-Route?

G/
im)

B Clea
“VMert.,

‘Bridges Cross!ng Road and’ Reiluay on Alternatlve t

pance{m)  Angle
Hor'l.

Station
5 + 100
12 +°320
13 + 450
17 2 280
18 + 560
27 + 230
37 o+ 709
42 +.930
47 -+ 100
53+ 900
56 + 250
58 '+ 50
65 + 120
75 + 500
80 + 100
86 + 120:
108 + 400
107 + 200
114 + 400D
121 + 250
125 + 370
131 + 1740
133 + 520,
135 + 750
136 + 800
137 + 820
138 + 630
113 + 930
147 + 139
153 + 300
161 + 100
163 + Q
168 + 420
176 '+ - - 0
183 + 400
184 + 200"
186 + B850
188 + 550
189 + 570
193 + 200
196 + 20

DOH
PWD, ARD

PWD, ARD

“GV(PWD ARDY

'PWD ARD
.DOH
} :DOH

DOH
ov
BOY

RE.4034

RtL.4

Rt.4037
Rt.4037"

Rt.4037

RE. 4035

-{Intersécting Control -Point

{Intergecting Control Point

o -
DOH

“PWD, ARD

poH -
Rail Way
PWD, ARD

DOH

PYD ; ARD

‘BWD, ARD

DOH

DOH

PWD, ARD
DOH

DOH
PHD, ARD
PWD, ARD
PHD, ARD
DOH i
PWD, ARD
PHD, ARD
PWD,ARD

Rt.4133:
Rt.4212-

) Rt{41

Rt.4008

Rt ., 41413

RT.401

RE, 4177
R{.4142

Rt, 4142

450
42.3

&5, B

25.3
20.7
22.0
21.3

C21.Y
2144
24.0

z1.4
16.5
18.4
26.0
24.9
21.4
25.4
38.3
3t.0
36.2
44.5
38.7

'33.5

20.5

10.4

(

with B-ﬁoute)
with A-Route)
39,6 - 4.3
36.8 - 1

A0.1 1

19id 4
25.4 4

16.6 4
165.0 4

160 1
8.7 }

16. 1 1

3/ B

13.0 4

19.0 1

19.0 1

16.0 i}

20.0 1

33.0 1

26.4 |

"30.4 4
39.2 4

33.90 1

' 1

1

4

60
60
80
T4
60
- B0
GO
‘80
a0
Link
Roads

o

”
ONOCOOM MU, U~ oo
OMOCCoOBOTOROC

o=
-
— -

80
80
a0
B0
60
90
- 70,
80
80
80
70
90
a9

80
0
90
.80
60
650
(]
50
GO
GO
q0
90
uhtotal MaAn llnh

MA@ NN =D

SonoocooeEoC OO0 OoMOSOD

:nutmf.ommm:acom—-w

25 Bridges,

540 Gin}

Bridge Length bpans Remarks
Type
PCLGRDR. .30, 0=1@30.0

" PC.SLAB 20.0=1@20.0

PC.GRDR 60.0=2@30.0
PC.SLAB 20.0=1220.0
PC.SLAR  20.0:-1@20.0
PCLOSLAR T T20.0%51@Z0.0
FC.GRLR 60.0=2@30.0 W= 6.0m
PC.SLAB 20.0=1€20.0
Pe.SLAB 20.0=21@20.0
PC.GRDR - - 30.0=1@30.0
PG.GRDR . 30,0=1@30.0
'C.GRDR 30.0=1@30.0
PC.GRDR 60.0=2@30.0 W= &6.0m
PC.GRDR 30.0=1830:0

12 Bridges, 330:.0m)
2 Bridges, 120.0m)

PC.GRDR - 30.0=1@30.0 -
PC.GRDR 30.0=1@30.0
PC.SLAR  20.0=1820.0
PC.GRDR 60.,0=2@30.0
RC.SLAB 10.0=1€10.0
PC.SLAR 20.0=1@20.0 -
PC.SLAB 20.0=1@20.0
PC.SLAB 20.0=1@20.9
rC.0RDR 30.0=1230.0
PC.SLAB 20.,0=1@20.0
PC.SLAB - 20,0=1820.0
PC.SLARB 20.0=1@20.0
PC.SLAB 20.0=1020.0
BCLGROR 30.90=1230.90
PCLGRDR 60.0=2@30.0
C.SLAB 2ﬁ.ﬁ=1@20,0

. PC.GRRR 30.0=1@30.0
PC.GRDR 30.0=1@30.0
PC.SLAB 20.0=1@20.0
PC.SLAB 20.0=1@20.0
I'C.SLAB 20.0=1020.0
rC.GRDR 30.0=1230.0 .
PC.SLAB  20.0=1€20.0
PC.SLAR - 20.0=1220.0
PC.SLAB 20.051220.0



5. LIST OF CULVERTS

. LIST:OF. BOX CULVERTS ON ALTERNATIVE-A

Culvert Type .

- Number
of Locations

Station ,
No. of Cells x Clear Span .
... x Depth-x Length
14150 RC-B2x2.40x2.40x32.00
3+400 RC-B1x3.00x2.50%20.00-
5+800 RC-B1x3.00x%2.50%29.00
T+700 RC-B1x3.80x2.50x19.00
10+600 RC-B1x3.00x2.50%19.00
10+650 RC-B1x3.00%2.50%18.00
104920 RC-B2x2.40%2.40x24.00
11+400 RC~B1x3.00x2.50x18.00-
124000 RC-Bix3.00x%2.50%x18.00
124450 RE-B1x3.00%2.50x18.00 -
134450 RC-B1x3.00x2.50%19.00
144170 RC-B1x3.00x2.50x19.00
16+950 RC-B1x3.00x2.50x21.00 "
184020 RC-B1x3.00x2.50%19.00
19+160 RC-B1x3.00x2.50x18.00
23+200 RC-Bix3.00x2.50%x21.00
244550 | . RC-B1x3.00x2.50x19.00
24+800 RC-B1x3.00x2.50x21.00
a7+320 RC-B1x3.00x2.50x19..00
274970 | RC<B1x3.00x2.50x19.00
30+100 RC-B1x3.00x%2.50x18.00
334950 RC-B1x3.00x2.50x23.00
354170 RC-B1x3.00x2.50%217.00 -
374000 RC+B1x3.00%x2.50x19..00
404050 RC-B1x3.00x2.50x19.00"
40+550 RC-B1x3.00x2.50x19.00 -
42+650 RC-B1x3.00x2.50%19.00-
43+300 RC-B1x3.00%2.50%x19.00
154750 RC-B1x3.00%x2.50%x18.00
47+850 RC-B1x3.00x2.50x19.00
484180 RC-B1x3.00x2.50x18.00
48+500 RC-B1x3.00x2.50x25.00
51+130 RC-B2%2.40%2.40%x22.00 -
56+300 | . RC-B1x3.00x2.50x19,00
63+800 |  RC-B1x3.00x2.50x18.00
B5+300 RC-B1x3.00x2.50x18.00.
67+260 | RC-B1x3.00x2.50x25.00
§7+580 RC-B1x3.00x2.50%x21.00
68+870 | RC-B1x2.40x2.40x34700
89+420 RC~B2x%2.40x2.40%26,00
744560 RC-B2x2.40%2.40%x27.00

B3 B BN DO B3 DO 0D B3 1303 B3 80 DI DR DS IG B 10 DO RS B B DT 09 B3 BB K0 R I3 B3 B9 D 6210 B3 B0 1N 1010

‘Stationl . Culvert Type _ Number _W
: . | No. of Cells x Clear Span | of Locations
1 x Depth X Length

784700 | . RC-B2x2.40x2.40x%82.00 1

97+800 |  RC-B1x3.00x2.50%21.00 2
100+050° RCE-B1x3.00x2.50x19.00 o2
160+100 RC-B2x2.40x%2.46x28.00 2
103+550 RC-B1x3.00x2.50x19.00 2
1064700  RC~B1x2.40x2.40x32.00 . 2
1084050 |~ RC-B1x3.00x2.50x19.00 2
1114350 © RC-B1x3.00x2.50x21.00 . 2
1154900 1 RC-B1x3.00x2.50x19.00 . 2
1174580 RC-B1x3.00x2.50%19.00 - 2
117+980 RC-Bix3.00%x2.50%19.00 - 2
1194750 { - RC-B1x3.00x2.50x19.00 . 2
1214550 | - RC-B1x3.00x2.50x25.00 - 2
1224000 RC-BIx3.00x2.50x19.008 2
1234500 RC-B1x3.00x%2.50x18.00 2
124+400 | RC-B2x2.40x2.40%20.50 2
1274580 | . RC-B1x3.00x2.50x19.00 2
1404040 RC-B1x3.00x%2.50x19.00 - 2
1414250 RC-B1x3.00x2.50x19. 00 2
1424320 |- RC-B1x3.00x2.50x19.00 2
1444500 | RC-B1x2.40x2.40x18.00 2
1454500 RC-B1x2.40x2.40x18.00 2
146+450 RC-B1x3.00x2.50x23.00 - 2
1504030 RC-B1x3.00x2.50x19.00 2
1544250 | - RC-B1x3.00x2.50%21.00 2
156+600 RC-B1x3.00x2.50x25.00 2
1584700 RC-B1x3.00x2.50x19.00 .. 2
160+4590 RC-B1x3.00x2.50x18.00 - 2
1614500 RC-B1x3.00x2.50x23.00 . 2
162+650 { RC-B1x3.00x2.50x21.00 2
1634900 | - RC-B1x3.00x2.50x13.00 2
1664550 | - RC-B1x3.00x2.50x19.00 2
1674450 RC-B1x3.00%2.50%19.00 . 2
169+900 RC-B1x3.00x2.50x18.00 2
1704300 RC-B1x3.00x2.50x19.00 2
1724000 RC-B1x3.00x2.50x19.00 2
174+700 | RC-B1x3.00x2.50x19.00 2
1774100 RC-B1x3.00x2.50x19.00 2
1834130 RC-B2x2.40x2.40%x76.00 1
11954200 RC-B1x3.00%x2.50x16.00 2




LIST OF BOX CULVERTS ON ALTERNATIVE-B

Station Culvert Type = . Number | | station|. Culvert Type R " Number
ol No. of Cells x Clear Span jof Locations | . . | No. of Cells x Clear Span [ of Locations
: x Depth x Length |. o -~ x Depth x Length :
| _ St -] ' X

103+550 | RC-B1x3.00x2.50x19.00
106+700 | -RC-B1x2.40x2,40%32.00
1084050 | RC-B1x3.00x2.50x19,00
111+356 | RC-B1x3.00x2,50x21.00
115+900 | RC=B1x3.00%2.50x19.00
1174580 | RC-B1x3.00%2.50x19.00
117+986 |~ RC-B1x3.00x2.50x19.00
119+750 | RC-B1x3.00x2.50x19.00
1214550 RC-B1x3.00%2.50%25.00 °
1224000 | RC-B1x3.00x2.50x19.00
1234500 | RC-B1x3.00x2.50%19.00
124+400° ) . RC-B2x2.40x2.40%20.50"
1274580 | RC-B1x3.00%2.50%19.00
140+040 RC-B1x3.00x2.50%19, 00
141+250 RC-BIx3.00x2.50x19.00
142+320 ] RC-B1x3.00%2.50%19.00
1444500 | - RC-B1X2.40x2.46x18.00 "
1454500 |  RC-B2x2.40x2.40x18.00
1464450 |  RC-B1%3.00x2.50%x23.00
1504030 | RC-B1x3.00%2.50x19.00
1544250 ] © RC-B1xJ3.00x2.50x%21.00
1564600 {  RC-B1x3.08%2.50%25.00
1584700 | RC-B1x3.00x2.50x19.00
1604450 | RC-B1x3.00x%2.50%19.00
1614500 | " RC-B1x3.00x2,50x23.00
162+650 |  RC-B1x3.00x2:50x21:00
163+900 |  RC-B1x3.00x2.50x18.00
16645500 RC-B1x3.00x2.50x19.00 -
167+450 | RC-B1x3.00x2.50x19.00 -
169+900 | - RC~B1x3.00x2.50%19.00
1704300 | RC-B1x3.00x2.50x19.00
1724000 | © RC-B1x3.00x2:50%x19.00
174+700 | .~ RC-B1x3.00x2.50x19.00
1774100 | . RC-B1x3.00x2.50x19.00
193+130 | . RC-B2x2.40x2.40%76.00
185+200 ] - RC-B1x3.00x2.50x18.00

14150 RC-B1x2.40x2.40x34,00
14780 | RC-B1x3.D0x2.50x31.00
J+020 | RC-B1x2.40x2.40%30.00
44000 | RC-B1x3.00x2.50x19.00
64950 | RC-B1x3.00x%2.50x25.00
8+350 RC—BIXS;Usz;ﬁﬂxlg.OU_'-
10+400 RC—BIX3LUUXZQ5BX19.0D. 
134250 | RC-B1x3.00x2.50%23.00 -
134500 | RC-B1x2.00%2.50x23.00
174040 | RC-B1x3.00x2.50x19.00
18+100 RC—BIXS.OOXZ.EDXIQQUU-
184900 | RC-B1x3.00x2.50x21.00
204080 |  RC-B1x3.00x2.50x19.00
20+650 RC—le3.0ﬂX2,50X19LUU
21+600 | * RC-Blx3.00x2.50x19.00
24+000 | RC-B1x3.00x2.50x19.00
24+800 RC-B1x3.00x2.50x18.00
274850 | RC-Bix3.00x2.50%13.08
294750 RC-B1x3.00%x2.50x19.00
324150 | RC-B1x3.00x2.50x23.00
32+550 ] - RC-B2x2.40x2.40x22.00
344050 |  RC-B1x2.40x2.40x30.00
504100 1  RC-Bix2.40x2.40%27.00
52+570 1 RC-B2x2.40x2.40x22.00
h3+350 RC-B1x2.40x2.40x20.00
54+700 | RC-B1x3.00x2.50x19.00
56+030 RC-B1x3.00x2.50x198.0D
5745590 RC—le3;00x2.50x19;UU
65+350 | RC-B1x3.00x2.50%19.00
£5+830 RC"31X3:00X2g50X19.00"
68+150 RC-BIXS.UOXZ.SUXIQ.OO_'
684550 | RC-B1x3.00x2:50x19.00 -
81+130 RC-B2x2.40x2.40x22.60
g7+800 RC-B1x3.00x2.50%21.00 ~
100+050 RC-BI1x3.00x2.50x%x19.00
1600+100 "RC~B2x2.40%2.40x28.00

B R N N R N I Cl I W IR S OIS
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LIST OF BOX CULVERTS ON AﬁTERNATIVE-C

Culvert Type -

“RC-B1x3.00%x2.50x21.

Station : ype. =i o4 o Number
.0 | No. of Cells x Clear Span | of Locations
. . x-Depth x Length. [

S 1+080 | . RC-B1x3.00x2.50x21.00 Z
24720 | RC-B1x3.00x2.50x18.00. C 2
54750 | - RC~B1x3.00x2.50%21:00 2
6+280 .0 - 'RC-B2%2.40%2.40x18.00 2
8+130.]  RC-=B1x3.00x2.50x19.00 2

15+750 | . RC-B1x3.00x2.50x18.00 2

204950 | . RC=B1x3.00x2.50x19.00 . 2

23+970 1 RC-B1x3.00x2.50x19.00 - A

27+700 1. RC-B1x3.00x2.50%23.00 2.

284880 | -RC-B1x3.00x2.50%19.00 2

294430 - RC-B2x2.40x2.40x22.00 2

304000 | - RC-B1x3.00x2.50x19.00 2

31+030 RC-B1x3.00x2,50x19.00. C2

33+450 |~ -RC-B1x3.00x2.50x21.00 . -2

354050 | RC-Bix3.00x%2.50x19.00 2

364000 ( RC-B1x3.00x2.50%19.00 2

36+800 | RC-B1x3.00x2.50x35.00 2

394330 | RC-B1x3:00x2.50x18.00 2

404200 | - RC-B1x3.00x2.50x19.00 2
- 404858 | . RC-B1x3.D0x2.50x18.0D .- 2

424150 |- -RC-B1x3:00x2.50x19.00 2

44+070 | RC~B1x3.00x2.50x18.00 . 2

454170 ¢ - RC-B1x3.00x2.59x19.00 2

484350 |- RC-B1x3.00x2.50x19.00 - o2

48+620 |  RC-BIx3.:00x2.50%x18,00 . 2

51+200 | - RC-B1x3.00x2.50x%19.00 -2

51+800 | RC-B1x3.00x2.50x19.00 -2

56+550 |  RC-B1x3.00x2.50x25.00 2

5743501 RC-B1x3.08x2.50x19.00 .- 2

58+600 RC-B1x3.00%2.50x18.00 2

59+950 | . RC-B1x3.00x2.50x19.00 . S

63+030 ‘RC-B1x3.00x2.:50x19.00 w2

65+800 RC-B1x3.00x2.50x198.00 2

66+760 - RC-Bixd.00x2.50x19:00: . A

68+250 ‘RC-~B1x3.00x2.50x19.00 2

69+500 |  RC-B1x3.00x2.50x19.00. - 2

74+850 | RC-B1x3.:00x2.50x21.00 2

764480 | © -RC~Bx3.00%2.50x19.00 2

814130 |  RC-B2x2.40x2.40x22.00 2

874800 0¢ - 2

Station

1

195+200

RC~B1x3.00x2.50x19.

Culvert Type : . Number
No. of Cells x Clear Span | of Locations
, X Depth x Length '
| R -
1004056 | RC-B1x3.00x2.50x19.060 2
100+100 | RC-B2x2.40x2.40x28.00 2
103+550 ] ~RC-B1x3.00x2:50x19.00 2
106+760 RC-B1x2.40x%x2.40x32.00 2
108+050 | " 'RC-B1x3.00x2.50x19.00 2
1114350 RCﬁBlK3.UDX2.5UX2].UO— c2
115+300 RC~B1x3.00x2.50x19.00 2
- 1174580 ‘RC-B1x3.00x2.50x18.00 2
1174880 )  RC-B1x3.00%x2.50x19.00 2
1194750 [ ° RC-B1x3.00x2.50x18.00 2
- 1214550 »RCTBIX3LUQK2;5OXZ5.UU 2
1224000 RC-B1x3.00x2.50x19.00 2
1234500 RC-B1x3.0012.50x19.00 2
124+400 ‘RC~B2x2.40x2.40x20.590 2
1274580 RC-B1x3.00x2.50%x18.00 2.
- 1404040 RC-B1x3.00x2.50%x19.00 2
1414250 RC-B1x3.00x2.50x159.00 © 2
142+32D0 | RC-B1x2.00x2.50%19.00 2
- 144+500 | RC-B1x2.40x2.40x%18.00 2
145+500 RC-Bix2.40%2.40x18.00 .2
146+4590 RC-B1x3.00%2.50%23.00 2
150+030 RC-B1x3.00x2.506x19.00 2
154+256 RC-Bix3.00x2.50x21.00 2.
156+600 RC-B1x3.00%x2.50%25.00 2
158+700 RC-B1x3.,00x2.50x19.00 2
1604450 | RC-Bix3.00x2.50%18,0G0 2
161+500 . RC-B1x3.00x2.50%23.00 2
162+650 | . RC-B1x3.00x2.50%21.00 2
1634900 1 RC-Bix3.00x2.50%19.00 2.
-166+550 RC-B1x3.00%x2.50x19.00 2
167+450 RC-B1x3.00x2.50%15.00 3
169+900 RC~B1x3.00x2.50x13.00 -2
1704300 | RC-B1x3.00x2.50x19.00 2
1724000 ]  RC-Bix3.00x2.50%19.90 2
1744700 RC-Bix3.00x2.50x18.00 2
177+100 RC-Bix3.00%2.50%x19.00. 2
183+130 RC-B2x2.40%x2.40%76.00 1
00 2




Station

No.

Culvert Type

of Row x Diameter

X

LIST OF PLPE CULVERTS ON ALTERNATIVE-A (1)

Number -
of Locations

0+120~1+150
1+430~2+308
S 2+300~5+320
5+320~54830
h+830
54830~ 7+450
7+450~ 9+000
- 3+000
G+000~ 9+450
9+450
54450~ 10+150
16+150

104150~ 190+820 ..

10+920~ 124600

124600~ 15+300 -

15300
15+570~ 16+600
16+600
164600~ 17+770
174770~ 22+100

224100 .
22+100~ 234670
234670~ 254400

25+400
25+400~28+300
' 29+300

28+770

Jo+230
304230~ 314500

314500

31+950
J1+850~ 334230

334230

33+600

334960

334960~ 40+950

40+950~ 424350
42+500
424500~ 434050
434090~ 434500
43+500
413+500~44+300
444300
444300~ 444800
44+800
44+800~45+650
454650
454650~ 4643510
464350~ 48+480
48+4900

SUNNE B

RC-P1x® 1:00x28.
RC-P1x(®1.:00x24.
RC-P1xr1.00x24..
RC-P1x® 1.00x16.
RC~PIX®1.50x39.
RC-P1X® 1,00%16.0
RC-P1x®1.00x24.
RC-P1X®1.00x22.
RC-P1XO1.00x16.
RC-P1x® 1.00x18.
CRC-PIxE 1. 0020,
RC-P1x®1.00x32.
"RC-PIx®1.00%24.
RC-P1X(O1.00x26.
RC-PIx® 1.00x24.
RE~PIx®1.00x18.
"RC-P1x O 1. 00%26,
RC-PIX® 1.50%72.
RC-P1xO 1.00x28.
RC-PIxE®1,00x24 .
RC-P1x( 1.50x32.
RC-PIx® 1.00x24.
‘RC-P1x©1.00x22.0
RC-P1x©1.00x18.
RC-P1x©1.00x24.
RC-PLXO 1.00x26.
RC-PIx(®1.00x20:
RC-P1x© 1.00x26.
RC-P1x@1.00x18.
RC-P1xO 1.00x18.
RC-P1x& 1. 00x34.
RC-P1x(© 1.00%x26.
RC-P1x® 1.00x18.
RC-PI1XO 1.00x71.
RC-P1xO 1.00x28.
RC~P1XO 1.00x24.0
RC-P1x(1.00x20.1
RC-PIXO1.00x22.
RC-P1X®1.00x22:
RC-PIXO1.00%26.0
RC-P1x®1.00x22.0
RC-PIXC)I.UOXZBg
RC-P1x®©1.00x28:
RC~PIx@©1.00x286,
RC-P1x® 1.00x28,
RC-PIXO1.00%22:
RC-PIxO 1.00x24,
RC-P1x® 1.00x22.
RC-PIx© 1.00x%32,
RC-PIx®1.00x28.

Length

B2 - b
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714470~ 724630

734500

744359 . -

76+200~ 78+700
. 80+500

864150~ 874890
L 87+890 ¢

s - A24040° - .

S 944300

- 1054940

1074550~ 1094850
1094950
1094850~ 1104450

72+a30~«734500'0'_“
734500~ 744250 |
T4+560~ 76+200
18+700~ 804500 |
804500~ 82+100 "

874890~ 924040 .
924040~ 844300 |

'g4+300~ 994550 7|
994550~ 100+100
1004100~ 1014450,
BERNNT ST 11 T
1014450~ 105+840 |-

110+450~111+438 |
1114430~ 116+000

1054940~106+700 | =
1064700~ 1074550~
Co1074550

‘RC-P1x®1.00x16.
RE-P1x(1.00x22,
RC-PIx(®1.00x18.
. RC-P1x® 1.00x20:
O RC-PLXOL.00x18,
RC-PIx(®1.00x18.
"RC-P1x®1.00x16.
RC-P1xO1.00x32.

S RC-PIx®1.00x24.

. RC-P1x(®1.00x20.

RC-PIXO1:00%x18:0

RC-P1x® 1.00x30.

. RC-P1xO1:00x18.

© RC-P1x©1,00x20.

© RC-P1x®1.00x20.0

RC-P1x©1.50%x24.

RC-PLx@1.00%20.
RC~PIxO1.00x22.

- RC-PIX®1.00x16.
- RC-PIx®1.00x22.
RC-P1XO .1, 00%24

RE-PIXO®1.00x28.:

- RG-PIX(1.00x30.
- RC-PI1X®1.00x68.
CRCAPIXO 1100x68

RC-P1xO 1.00x26
RC-P1XxO 1. 00x30
RC-P1XO 1.00%76

RC-PIx©1.00x76

RC-PIx(O1.00x28

00
00
.00
.00 -
.00

00

e Station Culvert Type Number
No. of Row x Diameler of Locations
% Length

484480~ 504970 [ RC-P1x©1.00x26.00 - 2
51+130~52+260 | RC-P1XO 1.00%x24.00

53+000 - -~ - ~ RC-P1x©1.00x20:00
53+000~53+520 - RC-P1x© 1. 00x16:00
' 53+520- - RC-P1xO1.00x26.00 "
53+520~5T7+370 ‘RC-P1x®1.00x28.00 - 3
B7+370~ 59+400 RC-PIx©1.00%x20.00 1
584400~ 61+000 RC-PLx® 1.00x26.00
© 6140000 T RC~P1x®1.00x28.00"
61+000~62+300 RC-P1x©1.00x26.00

624300 CRCAPIXO 1.00x30.00
62+300~63+790 RC-PIx®1.00%x26.00 - 1

B3+780 o RC-PIx®1.00x22.00 -

“64+100 RC-P1x®1.00x%22:00

L64+350 -'RC-PIx®1.00x28.00
64+350~67+390 RC-PIX®1.00x20.00 " 3
67+930~ 68+870 . CRC-P1xO1:00x20.00.
68+870~69+420 - RC-P1x(®1.00x22.00
63+420~ 714000 RC-P1x®1.00x26.00 -

714060 ¢ RC-P1xO1.00x20:00 -

—
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LIST OF ?IPE CULVERTS ON ALTERNATIVE-A (2)

: T T
Station _ Culvert Type - Number
No. of Row x Diameter of Locations
¥ Length
1164000 . RC-P1x® 1.00%24.00 2
1164000~ 1174200 | = RC-P1x® 1.00x16:00 2.
117+200 RC-P1X® 1.00x16.00 2
S 1174600 CRC-P1x®1.00x24.00 2
117+600~ 1204560 "RG-P1XxO 1.00x24.00 12.
1204560~ 1214600 RC-P1xO1.00%x32.00 8
1214600~ 1234700 CRC-P1xO1.00x22.00 20
1234700 RC-P1x©O1.00x26.00 " 2
1234700~ 1244400 RG-P1x® 1.00x20.00 6
124+400~ 1264150 RC-P1x©1.00%26.00. - . 16 -
1264150~ 127+560 CRC-P1x®1.00x24.00 - - 12,
127+560 . RC~P1x(.1.00x24:00 2
1274560~ 133+340 CRC-P1x©1.00%22.00 56
1334340~ 1384900 _RC-P1X01.00x26.00 - 54
138+900~ 143+500 C RC-P1xO1,00x22.00. - 42
1434500 ‘  RC-P1x©1.50x22.00. 2
1434500~ 1444500, RC-P1x©1.00x30.00 8
1444500~ 145+500. RC-P1x© 1.08x22.00 8
1454500~ 146+300 RC-P1x©1.00%24,00, . 6
146+300 _ RC-P1x(® 1.00x28.00 2.
146+300~ 1484450 CRC-PIx®-1.00x30.00 20
148+450~ 1494900 CRC-PIXG1.00x20.00.. - i2
1494800 = RC-P1x(1.50x20.00 . . 2.
149+900~ 1514600 RC-P1x(®1.00x20.00 . 18
1514600 RC-P1x(1.00%18.00 2
151+600~ 153+220 RC-P1x(1.00x26. 00, . 14,
153+220 RC-P1x(®1.00%74.00 1
1534350~ 156+000 RC~P1x©®1.00x24.00 21
156+000 .  RC-P1x(®1.00%26.00 . 2
1564000~ 160+270 RC-P1x(1.00x22.00 40
160+500 RC-P1x®1.00x26.00 . 2
1604500~ 162+600 RC-PIx®1.00x30.00". . 18-
.. 1624600 _ RC-PIxO1:00x26.060 . 1. 2
162+600~ 163+820 | RC-P1xO1.00%26.00 - 12
- 163+920 RC-P1x(®1.00x22.00 ... | 2.
163+320~166+500 RC-P1x@ 1.00x30.00.. | 24.
1664500 . RC-P1x© 1.00x24.00 2
166+500~167+080 "RC-P1xO1.00x%24.00. 4
167+080~ 1674750 RC-P1x©®.1.00x24.00" 4
' 16747500 | RC-P1x(®.1.00x26,00 .2
167+750~ 168+260 RC-P1xO1.00x24.00 . 4.
1684260~ 170+030. RC-PIx© 1.00x22.00 1§
170+036: - "RC-P1x(®1.00x28:00 L2
1704030~ 1704600 | RC-PIx® 1.00%26.00 4
1704850 RC~P1x@-1.00x22.00. - 2
1704850~ 173+800 ~ RC-P1x®1.00x24.00 28
173+800 RC-P1x©1.00%18.00... .2
1744500 © _RC-P1x@1.00x26.00 ~ L2
1744500~ 1744900 RC-P1Xx@1.00x24.00 . R S
L}74+900-177+8005, RC-P1x(1.00x24.00 28

~Station

No.

Culvert Type
of Row x Diameler
X Length

Nuwber

of Locations

]

1774800~ 179+220

. 179+220
1784220~ 1784850 .
179+850 -
175+850~ 180+450 .

180+450

1804450~ 181+350 |

- 181+350
1814350~ 182+050

182+050~ 1854790 |

1854780

185+790~ 186+230

. 186+230 .
186+230~ 130+550
120+550~ 183+130
193+130~197+250
1874250

RC-PIx®1.00x20:00
RC-P1xO 1.00x26. 00

RC-PIx®1.00x24.08

RC-P1x®.1.00x22.00

RC-P1xO1.00%18.00

. RC-P1X®1.50x30.00

RC-P1x®1.00x20.00
RC-P1x®1.50%18.00

" RC-P1xO1.00x16.00

RC-PIx(®1.00x30.00
RC-P1x© 1.00x18.00 .
RC-P1x®1.00x18.00
RC-Pix®1.00x22.00
RC-P1x© 1.00x30.00

" RC-P1x®1.00x18.00

RC-P1x®1.00x28.00

RC-P1x®1.006x22.060

—
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LIST OF PIPE CULVERTS ON ALTERNATIVE-B (1)

Station

Culvert Type

f'Nﬁmbér

No. of Row x Diameter of l,ocations
x Length '

04000~ 13150 RC-PIx®1.00x26.00 16
1+850 'RE—PIXC)115DX71,OO' 1
14850~ 3+020 RC-PIXO 1.00x16.00 2
34850, CRC-P1%OD 1.00x24.00 2
3+8a0~’6+700 CRC-P1x@1.00%30.00 12
5+700~7T+500 '_RCﬁPGC)1;00X72tUB; 3

_ 7+500 ‘RCiPIXC)l.Uﬂx?l.OU" 1
7T+500~8+300 - ' RC4PIXC)1,OBXYZ.UU: _[2
§+300~ 134950 RC-P1XO1.00x24.00 54
13+950~15+030 RC-P1x® 1.00x26.00 -8
154030~ 214050 RC-P1x©1.00x24.00 58
214050~ 25+850 CRC-PIx(®1.00x30.00 36
254850 RC-P1x('1.00x28.04. 2
254850~ 30+370 RC—PIXC)I_OOX28.GO' 28
JO+370~32+160 RC-PIX(®1.00%x20.00 10
324160 RC-P1XO® 1.00x28.00 2
33+460~34+000 RC-P1x(®1.00x28.00 2

354220 RC-P1XO 1.00%20.00 2
35+450 RC-PIXC)I.UUXZBLUB 2
35+450~36+100 RC-P1xO 1.00x76.00 v
364100~ 39+800 RC-P1X®.1.00x30,00 10
38+800~41+870 RC-PIx©®1.00x26.00 12
414970~ 43+750 RC-P1x(®1.00x20.00 10
43+750 - - RC-P1x{1.00x208.00 2
43+750~44+350 RC-P1x®1.00x18.00 2
444350 RC-P1x©1.00222.060 2
44+3505v48f320 RC~-P1x(O1.00x22.00 24
484320~50+100 RC-PIXC)IEUUXEO:DO 1D
50+100~ 51+950 RC-P1Xx®1.00%20.00 10
53+850~56+230 RC-P1x®1.00x24.06- 14
H57+230 RC-P1x© 1.00x75.00 1
574230~ 58+300 RC*PiXC)LgDﬂXZZ,UO 4
584300 RC-Pix(1.00x28.00 2
58+300~ 5049430 RC-P1x® 1.00x18.00 8
$0+930 RC-P1x(1.00%20.00 2
504930~ 65+750 BC-P1x©1.00x28.00 56
65+750~69+100 RC-P1x&1.00x26.00 32
59+100~68+650 RC-Pix®1.00x156.00 2
69+650~ 70+400 RC-P1x®1.00x16.00 2
70+400 RC-P1x@ 1. 00%x18.00 2
71+400 RCPPIKC)I.UUXZB{UO' 2
714400~ 724000 RC-P1x® 1.060%20.00- B
72+000 RE-P1x®1.00x24.00 2
81+130~82+850 RC—?lx()l;ﬁDxlﬁgﬂﬂ 6
82+850~83+600 RC—PIXC)I;Oﬁxlﬁ.OO 2
834600 RC*PIXC)IQUOxzzlﬁﬂ ' A
83+600~ 864150 RC~P1XC)1.00222}00 16
864150~ 87+8490 RC-P1x(O1.00x18.00 10
. 87+890 RC-Pix(® 1.00x30.00 2.
87+880~92+040 RC-P1x®1.00x18.00 28

E - 10"

‘Station ~ Culvert Type Nunber
' No, of Row ¥ Dlameter of Locations
: X Length
©. 824040 : RC~P1XC?1;QQXZU.00 '
92+ 040~ 944300 RC~P1x(®1.00x20.00 1
944300 © RC-P1xO1.50x24.00

94+ 300~ 98+550

8+550~100+100

100+100~f101+450
101+450

.101+450“~105+940 

105+940

1054340~ 1064700 |

106+700~107+550
10745500

1074550~ 109+950

- 109+950
1094950~ 11044590
110+450~ §11+430
1114430~ 1164000

116+000
1164000~ 117+280
117+200-

11746000

1174600~ 120+560 |
1204560~1214600 |
1214600~ 1234760

1234700

1234700~ 124+460 | -
124+400~ 1264150 -
126+150~ 1274560 |

- 127+560

127+560~ 133+340 |

1334340~ 1384900

138+900~ 143+500°

~143+500° ¢

1434500~ 144+500

1444500~ 1454500

145+5UO~«146+300“ '

1464300

1464300~ 148+450 |
1484450~ 1484800 |

:149+806

| 149’+gan~ 1514600 |

~151+600

1514600~ 153+220 |

153+220

1534350~ 1564000 | -

1564000

1564000~ 160+270°|

1604500

1604500~ 1624600

‘162+600

RC-PLx® 1.00x20.
RC-P1xO1.00x22.
RC-PLXx(®1.00x16.
RC-P1xO® 1.00x22.
RC-P1x®1.00x24.
-~ RC-P1x®1.00x28.
“RC-P1x®.1.00%30
RC-P1x®1.00x68.
D 1. 00%68.
RC-P1¥©.1.00%26.

RC-P1x0O 1.
RC-P1Xx®1.00x30

RC-P1x© 1.00x76.
RC-P1x© 1.00x76.
RC-PLxO1.00%26.
RC-P1x®:1.00x24.
RC-P1x©®1.00x16.
RC-P1X®1.00x16.
RC-P1xO1.00%24.
RC-P1x(®1.00x24.,
RC-P1x®1.00x32.
“RC-P1X@ 1.00x22.
“RC-P1x©O1.00x26.
" RC-P1xO1.00x20.
RC-PIx®1.00x26.
© RC-PIXO1.00x24.
"RC-P1x®1.00x24.
. RC-P1x®1.00x22,
U RC-P1xO1.00x%26.
RC-P1xO1.00x22:
RC-P1X(O1.50%22.
 RC-P1x@1.00x30.
RC-P1x®1.00x22.
RC-P1x©1.00x24.
RC-PIXO1.00x28,
RC-P1XO1.00x30,
- RC-P1xO1.00x20:
- RC-P1xG®1.50x20.
CRC-PIxO 1. 00x20.
7 RC-P1xO 1.00x18:
" RC-P1x®1.00x26.

T RC-P1x@ 1.00x74.

RC PixC)l 00x24.

RC-P1xO 1.00%26:
RC-P1xO1.00x22.
“RC-P1xO1.00x26.
RC-P1xO 1.00x30.
" RC-P1x(1.00x26.

00
00

00

o0
09
00

00

00
00

00
60
80 -

60,

00
00
00

00

00
00
00 .
00 -
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00
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LIST OF PIPE CULVERTS ON ALTERNATIVE-B (2) -

- Station - -Culvert Type Number .
o o No. of Row x Diameter of Locations
: ' ¥ Length '
| o : ]

1624600~ 163+920 CRC-P1x®1.00x26.00 : 12
1634920 . 1. RC-P1x©1.00x22.00 2
163+920~166+500 .. RC-P1x®1.00x30.00 24
1664500 .. .| . RC-PIXO1.00x24.00. 2
| 186+500~ 1687+G80 | - RC~P1xO1.00x24.00 4
167+080~ 167+750 | . RC-P1x©1.00x24.00 4
1874756 .. | RC-PIXO1.00%26.00 2
167+750~168+260 | . = RC-P1x(®1.00x%24.00 1
168+4260~170+030 RC-PIx®1.00x22.00 16
~170+D30 o RC-P1xO 1.00x28.00 2.
170+030~170+600 | - RC-Pix©1.00x26.00 -4

© 1704850 .} RC-P1xO1.008x22.00 2
1704850~ 173+800 RC-PIxO1.00x24.00 - 28
' 1734800 ... ] -  RC-P1x©1.00x18.00 2
- 1744500 : - RC-PIx©O1.00x26.00. 2
1744500~ 17440800 ] -  RC-P1x®1.00x24.00 2
17449800~ 1774800 1 RC-PIx©1.00x24,00 28
1774800~ 1784220  RC-P1x®1.00x20.00 12
S179+220 0 - RC-P1xO1.00x26.00 2
178+220~ 173+850 RC-P1x®1.00x24.00 q
S 1794850 . RC-PIx(O1.00x22.00 2
1794850~ 1804450 | - RC-P1x(1.00x18.00 2
. 180+450 ] RC-P1x®1.50x30.00 2
180+450~ 1814350 | . RC-P1xO1.00x20.00 4
o 1814350 . RC-P1x(®1.50x18.00 2

1814350~.182+050 | - RC-P1x©®1.00x16.00 2
1824050~ 1854790 |- . RC-P1x(1.00x30.00 28
- . 185+780 - RC-PIx®1.00x18.00 2
11854730~ 1864230 3 - _RC-PIx®1.00x18.00 2
.. 186%230 . |': - RC-P1x(®1.00x22.00 2
186+230~ 180+550 1 . RE-PIx©O1.00x30.00 42
190+550~193+130 RC-P1x(O1.060x%18.00 24
193+130~197+250 . RC-PIx®1.00x28.00 40
1874250 , RC-PIx©1.00x22.00 2.

E - 11



LIST OF PIPE CULVERTS ON ALTERNATIVE-C (1)

—

Station Culvert Type _ Number '
No. of Row x Diameter of Locations
x Length '
0+200~ 0+950 RC-P1x®1.00x26.00 6
0+950 - RC-P1x©O1.00x28.00 2
0+850~ 24280 RC-P1x(O1.00x22.0D 190
24600 RC-P1x® 1.50x76.00 2
54040 . RC-PIx(®1,50x28.00 2
54200~6+280 RC-Pix®1.00x24.00 6
6+290~ 64800 RC-P1x(® 1.00x16.00 2
6+800 RC-P1xO 1,00%16.00 2
6+800~8+120 RC-P1xO 1.00x16.00 2
8+120 RC-P1x®1.00x20.00 2
84120~ 9+000 RC~-P1x®1.080x20,00 4
9+000~10+450 RC-Plx®1.00x18.00 . 5
104450 CRC-P1x(©1.00x22.00 2
104450~ 13+408 RC-P1x(® 1.00x32.00 12
13+400 RC-P1x® 1.50x30.00 -2
13+4060~ 14+440 RC~P1xQ© 1,.00}(26.0{1_ 4
14+440~ 15+740 RC-P1x(1.00x20.00 12
15+740 : RC-P1x®1.00x22.00 2
154740~ 164630 RE-PIXO 1_._0(}3_{_18_.00 4
16+630~ 18+500 RC-P1x® 1.00x26.00 16
- 18+500 RC-P1lx(1.90x28.00 2
1845060~ 23+800 . RC¥P1x®1.00x22.00 ) 50-
234800~ 24+330 RC-P1xO1.00x24.060 - 2
244330 - RC-P1x® 1.00x30.00 2
24+330~ 24+730 RC-P1x©®1.006x22.00. 2
244730~ 25+500 RC~P1x(1.00x24.00 4
25+500 RC-P1x( 1.006x24.00 2
254500~ 27+100 RC-P1x(1.00x22.00 14
274100~ 274870 RC-P1x©O 1.00x32.00 8
27+870~ 29+430 RC—PIXQI.OUXZZ.UO - 14
29+430~31+430 RC-P1x1.00x22.00 18
31+430 RC-P1x® 1.00x28.00 -2
J1+430~32+470 RC-P1x(1.00x28.00 4
324470 RC-P1x(® 1.50%30.00. pA
33+300 RC-P1x®1.50x20.00 2
34+000 RC-P1x®1.00x26.00 2
344000~ 354100 RC-P1xO1.00%26.00- 6
354100~ 36+34D RC-P1x(O1.00x20.00. 4
36+340 RC-P1xO1.00%28.00 2
JE+670~ 38+380 RC-P1x®1.00x28.00 2
38+380 RC-P1x(1.00x24.00 2
38+800 RC-P1Ix©1.00x23.00 2
394220 RC-P1x(1.00x24.00° 2
39+220~ 404759 RC-PLxO 1.00%22.00 - 8
10+750 RC-P1x®1.00x72.00 - 2
41+150 RC~P1x(®1.00x74.00 : 1
414150~ 424300 RC-P1x©1.00x24.00 6
42+870 RC-P1x(®1.00x32.00 2
43+459 RE-PIx(®1.50x28.00 "2
43+920 RC-P1xO 1. pA

UﬂxZZ.GU
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station Culveri Type Number
' No. of Rew x Diameter of Locations
x Length

44+400 "RC-P1x®1.00x22.00 2
441870 . RC-P1x©1.00x32.00 "2
©. AB+160 . RC-PIx®1.00x24.00 2
45+160~46+220 | RC-P1x©1.00x16.00 4
464220~ 474350 RC=P1x®1.00x26.00 2
':"_4,7+3,50_ RC~P1x®1.00x%x32.00 2
47+350~ 48+100 RC-P1x(®1.00x32.00 4
~A8+100-~48+700 | RC—PixQ'l.G'ﬂxZﬁ.{}ﬁ 14
494700 : RC-P1x(1.00x26.00 2
494700~ 53+200 " RC-P1x(®1.00x22.00 32
53+200 . RC-PI1x®1.00x18.00 2
53+j_2'00~55+4'10 'RC-_—Plel.{}D_x-l;B;,BB 18
o B5HAT0C RC-P1X® 1.00x18.00 2
_55+_4_70~_56+500 .RC-P1x®1.00x68.00- 4
564500 RC-P1x©1.00x68.00 1

. 96+900. : RC~P1x® 1, 00x20.00 2
56+000~57+530 RC-P1xO1.00%26.00 2
574530~ 60+280 RC-P1xO 1.00x26.00 18
" 60+280~61+800 RC-P1x®1.00x22.00 14
14900 _ RC-P1xO1.00x28. 00 2
-~ 61+900~B3+160 RC=PIx®1.060x18.00 2

1o 63730 0 | RC-P1xO1.00x38.00 2
65650~ 68+850 “RC-P1x®1.00x24.00 30
684850 - TRC-P1xO 1. 00x18.00 2
68+850~71+250 | RC-P1xO 1.00x24.00 22
TI1+250~ 724000 - RC-P1lx©1.00x2D.00 1]
S 724000 o RC-P14 G 1. 00x24.00 2
“12+000~ 744180 _RC“PIXO_l';ﬂﬂxzti.;[]U 20

74+180~ 753+550 _ RC-P1xO1.00x28.00 12
754550 0 - RC—-PIXG)._I'.ﬁOXBZ.{]O 2
'75+55_0*~—'77'+25_0_ ' "RC-P1x(G1.00x26.00 i6
7250 CRE-PIxO1.00%24.00 2
T7T+250~.77+600 RC-P1xO1.060x16.00 2
CTTER00~ 78+150 RC—PI_XO-I.OOXI_B.[]{]_ 2
C78+150~ 78+830 - RE-PIXx® 1.00x20.60 4
. 78+830 - RC-P1xO1.00x26.00 - 2

- 78+830~79+900 RC-P1xO1.060x20.00 4
7940800 RC-P1x@ 1.00%28:00 2
81+130~82+850. CRE-P1x®1.00x18.00 6
82+850~.83+600 RC-P1xO1.00x16.00 2
- B83+600 . RC"_‘PIXOJ.UUKZZ.UB 2
83+600~86+150 . RC-P1x(®1.008x22.00 16
864150~ 874890 RG-P1XO1.00x18.00" 10
o RTH8B0 RC-P1xO1:00x30.00 . 2
87+830~02+040 RC-P1x(®1.00x18.00 28
o 82+040 RC-P1x©®1.00%x20.00 2
"9_2+,[_}40~944_300 -RC—.'_PlX@I_...ﬂﬂXZO;UU_ . 14
oo 844300 RC-P1x(31.56x24.00 pA
"94+300~ 9894550 RC-PIx©O1.00x20;00 50
, RC-P1xO1. 2

994550~ 100+100

00x22:00




Station

No.

LIST OF PIPE CULVERTS ON ALTERNATIVE-C (2)

Culvert Type
of Row x Diameter

X Length

 _Numher1h

1004100~ 1014450

101+450 -

1014450~ 105+940

:105+940 . . -
105+940~'166+700
106+700~ 1074550

107+550

1074550~ 1094950

1094950
109+950~ 1104450

1104450~ 1114430
1114430~ 1164008 |-

116+000
116+000««11?+200
1174200
. 11748600 :
1174600~ 1204560
1204560~ 121+600
1214600~ 123+700
123+700 -

1234700~ 1244400 |

1244400~ 126+150
1264150~ 1274560
123+560 .
1274560~ 133+340
13343406~ 138+900
138+800~ 143+500
1434560

143+500~ 1444500 |
1444500~ 145+500 |,

145+500~ 146+ 300
146+300

1464300~ 1484450

148+450~149+300
149+000°

149+ 900~ 1514600
151¢600: -

1514800~ 153+220

. 153220

1534350~ 156+000
1564000

1156+ 000~ 160+270

1604500

1604500~ 1624600 |

162+600
162+600~ 1634920

163+920 :
163+920~ 1664500

166+500
166+500~ 167+6:80

- RC-P1x©1.00x16.00

RC-P1x®.1.00%22.00
RC-PIxO® 1.00x24.00

 RC-P1XO 1.00x28.00
RC-P1xO1.00%30.00
RC-PIx©1,00x68.00

RC-P1X® 1.00x68.00
RC-P1XO 1.00226.00
RC-PIx(1.00x30.00

RC-P1x© 1.00x76.00
RC-P1x(® 1.00%76.00

RC-PIXxO 1.00x26.00

"RC-P1x©1.00x24:00
RC-P1x(1.00x16.00

BC-P1x®1.00x16.00

RC-P1x® 1.00%x24.00
RC~P1x® 1.00x24.00

RC-P1x©1.00%32.00
RC-PIx(®1.00x22.00

. RC-P1x®1.00%26.00
RC-P1x®.1.00x20.00
RC-P1X® 1.00x26.00
RC-PIx©1.00x24.00 >
RC-Pix(®1.00x24.00 = .

RC-P1xO1.00x22.00
RC-P1xO 1.00%26.00

RC-P1x@ 1.00x22.,00
RC-PIx®1.50x22,00

RC-P1xO1.00x30.00

CRC-PIXO1.00%22.900
RC-P1xO1.00x24.00 .

RC-P1x®1.00x%28.00
RC-PIx®1.00x30.04
RC-P1x®1.00x20.00
RC-P1x(®1.50x20.00

RC-P1x®1.00x20.00

RC-P1x®1.00x18.00
RC-P1x®.1.00x26.00

RC-P1x®1.00x74.00 . |
RC-P1x©1.00%24.00 - -

RC-P1x®1.00%26.00

CRC-P1x©1.00x%22.00
RC~-P1x© 1.00x26.00
RC-P1X(® 1.00x30.00
RC-P1x(1.00%26.00
"RC-PIx©1.00x26.00.
RC-Pix®1.00x22.00
RC-PIx®1.00x30.00

RC-P1x(1.00x24.00

RC-Pix®1.06x24.00

_.___'_|
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- Station

No.

Culvert Type

of Row X Dlameter .

X

Length

Number
of Locations

1674750

1684260~ 17040630
170+030
1704030~ 170+600

1704850

173+800
174500

174+900~ 177+800

178+220 . .
1?9+220“‘179+8JU
179+850.

o 180+458
180+450é-181+350
1814350 :
1814350~ 1824050
1824050~ 185+730
185+790
185+790~1186+230
1864230 '
188+2?Dﬁ»190+550
190+550~ 193+1390
1934130~ 1974250
187+250

167’;0304'1'37; 750

167+750~ 168+260

1704850~ 173+800 |

1744500~ 1744800
1774800~ 179+220.

1794850~ 180+450 |

RC~-PIx®1.00x24.
RC-PIx®:1.00x26.
RC-P1x®1.00x24.
RC-P1x(G1,00x22.
" RC-P1x®1.00x28.
RC-P1xO 1.00%26
CRC-P1X® 1.00x22.00
L0

RC-P1xO1.00x%24

RC-P1x(®1.00x18.
RC-P1xO 1, 00%26.
RC-P1xO 1, 00x24.
RC-P1xO 1.00x24.
" RC-P1x©1.00x20.
RC-P1xO1.00x26.
RC-P1x©1.00x24.
RE-P1xO 1. 00x22,
RC-P1XO 1,00%18.
.00,

RC-P1xO 1.50x30

RC-PLx® 1.00x20.
RC-P1x® 1. 50x18.
RC-P1x©1.00x16.
RC-P1x©1.00x30.
RE-P1xO1.00x18.
00
60 -
g
A0

RC-P1x©.1.00x18

RC-P1xC:1.00x22.
RC~-P1X® 1.00%x30.
CRC-PIXO1.00x18
RC-PIx(1.00x28.
RC~-P1IxO® 1.00%x22.

00.
08
00
00
00

.00

00

00
00
00
00
00
00,
00
00
00

04
00
0o
00
00 .

06 .
ut
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r Alternatlve—A
Lallgnment passes between the west coast
General and R.4 to avoid Krabi City center.
' -allgnment passes along R.4 and 4035 to
mlnlmlze the length of construction road
Total length L = 193.5 km '
Flat 138.5 knm |
Terrain Hilly i 55.0 km
Mountainous ==
Vertical ~more rolling than Alt-C '
a s -max gradient = 2'%
ALIgNMENTE [ o e e e e e e e e e e e e S e
Horizontal -more curved sections than Alt-C
Accessibility -easier access to Phuket than Alt-B,C
~easy access to ex1st1ng roads (R~4, 4035)
Traveling time ~-longer than alt-c
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-nmore plantatlcn area
-less impact to Krabi- 01ty than ‘Alt~C
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-more grade separation than Alt-B
-less grade separation than Alt C
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-easy access to existing borrow pit
~cost for construction road is less than
Alt-B8

~total coﬁstruction cost 8,442 M.Baht
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COMPARATIVE LIST ON ROUTE ALTERNATIVES
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Alternative-B
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~the shortest alignment

-a tunnel is installed to traverse the
mountalinous area
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L = 189.0 km (tunﬂel section 1.6 km) B
T e s ke T
""""""""""" 52.5 km
T T e
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~-more rolling than Alt-A,C
-max gradient = 2
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“—-cross the wxldllfe sanctuary thh a
tunnel

-petter than“Altvc' ._ . _ .
«rockfall from monadnock .

—constructlon cost of . tunnel section is
more expensive than . embankment section
~cost for constructlon road lS hlgher
‘than Alt—A 9] :

—total constructlon cost 9, 420 M Baht.
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630 M.Baht'
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'-runnlng ‘and operatlon cost for tunnel
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-al;gnment passes in the flatest
terrain

-allqnment passes along R.4037 to

" minimize the construction road cost
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L = 197.5 km
r--d1--‘—*--—0“'—"---‘_—_-“—-“‘—“#_—-' —————————————————
132.5 km
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65.0 km
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-less rolling than Alt-A,B
-max gradient 2 %

———--—-—n---...--————-——-5—-_--—-——-—----&.—-"-——---————-—--—--——u—-_—w

. e A e o . e A S i Tt T ik T Y e ok . i Sk MU S T S i M T D ek S LMD S s . S A Y TS

~easy access to lower south
~gasy access to’existing roads (R-4,4037)
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~alignment in the re51dent1al area is
more than Alt A,B’
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~grade separatlon w1th existing road at
Rrabi city area is more than Alt-A,B
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-gore envirornmental impact to the
residential area
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—~easy access to existing borrow pit
~cost for$constructlon road is less than
Alt-B '

Fﬁotal_conS£ructibﬁ”CoSt 8,439 M.Baht
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is more expensive than embankment sectlon'i“
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Alternative A
Guantities and Construction costs

Project Length L = 193,48 Km
= =EEmmsa TSNS SRR EROREDRES - oS E SN IR TN S R T R RN TR RRESRATRT R RS AERRTTRSERT
Financial Financial Economic cost Residual value
1TEM Unit Unit Cost - Quantity  Total gost m<==wmrrvosmsncamolioniames oo
Baht : 1000 Baht % 1000 Baht % 1000 Baht
EARTR WORK : _
.Clearing & Grubbing 50.M 111,668,488 17,668 8 . 9,918 90 893
Roadway Excavation{Unclassified) CU.M - 30 7 3,832,921 114,988 - 84 956,590 - 90 . 8693
Embankment{Borrowed Material) cU.M 100 26,611,418 2,661,142 84 2 235 359 90 ) 201 182
Slope Protection . ' :
stripe Sedding SG.M 6 4,534,246 27,205 86 23,397 o0 2,106
Sodding SQ.M 9 362,515 3,263 86 e ;2;806 Q0 253
Shot Crete{Ferro Cement) SQ.M 600 40,279 24,167 86 . 20,784 90 - 1,871
Concrete Block $Q.M 450 525,950 236,678 © 86 ‘203,543 90 18,319
Sand Mat . CU.HK 260 463,500 120,510 86 103,639 90 - 9,327
Sand Pile (4 0.40 m) M 100 .. 1,123,556 112,356 86 96,626 90 .. 8,696
. 8UB TOTAL : 3,311,977 2,?92,6&1 251 33¢
SUBBASE AND BASE S .
Subbase(Soil. Aggregate) CU.N 190 904,568 171,866 - B4 144,368 - 50 7,218
Base Coarses(Crush Stone) CU.M 280 1,014,297 284,003 83 235,723 56 ~ 11,786
‘$UB  TOTAL : : : 455,870 . 380,090 19,005
SURFACE . .
Asphaltic Prime coat SQ.H 13 4,800,%60 62,412 93 58,044 50 o 2,902
Asphaltic Tack coat 50,4 7 3,972,220 27,806 93 25,859 50 "1,293
Asphalt concrete (surfacing) CU.M 1,900 198,611 377,361 90 .339,625 50 16,981
{Binder Coarse) CU.H 1,900 240,048 456,091 90 410,682 50 20,524
sUB - TOTAL ' - 923,670 834,010 41,700
STRUCTURES(Equivalent) N
RC Pipe Culvert{ D=1000 m) » 2,850 34,993 92,731 88 81,606 S0 4,080
¢ D=1500 m) H 4,500 502 2,460 88 2,765 50 108
RC Box Culvert(1-2.40%2:40 m) M 5,700 204 1,163 90 1,067 50 52
(2-2.40%2.40 m) M 11,400 517 5,894 90 5,304 50 265
£1-3.00*2,50 m) M . 6,600 2,672 17,635 90 45,872 TS0 0 7%
RC Bridge (W=13,5m) t=10m *H 86,400 3,400 293;760 87 255,571 A0 12,719
PC #ridge (W=13.5m) (=20 m H 135,000 820 110,700 87 - 96,309 . 50 4,815
) (W=13.5 m) L=30m M 462,000 1,372 222,264 - BY 193,370° 50 9,668
(W=13.5m) L=50m H 202,500 340 68,850 87 59,900 50 . 2,995
Over Bridge (W=6.0m) L=30m M 84,000 120 10,080 87 8,770 50 438
Bearing Unit : Ls 100,008 200 20,000 a7 17,400 50 . 870 -
SUB  TOTAL 845,537 737,310 136,865
INTERCHANGE/fCenter Toll Gate : ) ]
Interchange . Ls 100,000,000 4 400,000 85 340,000 30 17,000
Center Toll Gate is 6,900,000 2 12,000 85 © 10,200 50 - 510
SUB . TOTAL $412,000 ©350,200 - 17,510
TOTAL (@) 5,949,053 5,094,270 366,420
Miscellangous Works [(a)*7%] s 1 416,434 87 . 362,297 0 0
CONTRACT AMOUNT (b) . 6,365,487 . 5,456,568 | 366,420
PHYSICAL CONTINGENCIESI(b)*10%)(c} 636, 54% 545,657 - 36,642
ENGIMEERING & SUPERVISION Ls 1 700,204 100 700,204 O' 0
[{{BI+(c))*10%) {d) : R ;
LAND ACQUISITION(Average) (&) SQ.M 19 38,696,000 ?39,99@ 100 739,990 100 739,5%0
PROJECT COST  [(b)+(c)+(d)+(e)]; 8,442,229 7 442, 418 1, 143,052
AVERAGE COST PER KM o
43,634

7. CONSTRUCTION QUANTITIES AND COSTS

" MAINTERANCE BUDEGE CALCULATION

8,200 Baht/Km/year

Project Road No, A Route Na=
{Proposed Road) K= 1.001
B Length = - 193.48 . Km
Asphalt Pavement
R Proposed Road
ffels - e emmmeemesasaans SR
Condition Factor
1 Surface /Bace Type X1 AC 0.00
2. Subgrade CBR X2 6 % 0.00
3, A.D.T : X3 1,300¢2,600) 0.33
4. Service Life (year} X4 10 1.40°
5 _Pavement Width (m) X5 7.5m* 2 '0.38
6 R-0-W Width  (m) Y1 200 m 0.60
7 shoulder,Access, Hedian . 12 3,25 m* 2 0.10
Width  (m)
8. - Traffic Service Operatlun Y3 6-3% 0.00
. Tepography™ :
9. brainage Topography Y4 0-3% 0.00
10, Bridge Quantity (m/Km) Y5 3. 0.00
11... HO. - Of Lanes ' 4

KaCERISting) =140, S(X1+X2+XIHN4AS+Y 1Y 24V B4 +Y5 )=

Maintenance cost + Overhead=
Jotal Cost{Existing) -

Ka * Km* Na * 1.28 =
=Length *{Baht/Xm/year)s
Financial Cost =
Economic ' Cost

o

2.405 :

25,268 Baht/Kmfyear
4,888, 876 Bahtlyear
889,000 Baht/year
058,000 Baht/year
057,870 )Baht/year



Alternative B
Quantities and Construction costs

Praject Length L = 188.95 Km

Financial
ITEM Unit Unit Cest.  Quantity
.. Baht
OEEMSRASEESONRSSSSSST TSR sRaR o= == nES
EARTH WORK Lo IS
Clearing & Grubbing SQ.M 1 11,813,922
Roadway Excavation(Unclassified) CUM - 30 4,766,343 .
Embankment{Borrowed Material) CU.K 160 28,011,652
slope Protection ) R
Stripe Sodding A b 4,598,650
Sodding - ' S5Q:M 9 206,260
shot Crete{Ferro Cement) 5Q.M 600 22,918
Concréte Block SQ. M 450 477,375
Sand Hat : CU.¥ 260 463,500
sand Pite ¢ 0.40 m) M 1006 1,123,556,
SUB  TQTAL . ' )
SUBBASE AND BASE
Subbase{Soil Aggregate) cU.K 1590 877,592
Base Coarses{Crush Stone) cU.M 280 . 984,056
SUB ° TOTAL L
SURFACE N
Asphaitic Prime coat SG.1 13 4,657,820
Asphaltic Tack coat : SQ.M .. ¥ 3,853,780
Asphalt concrete (Surfacing) cu.M 1,900 - 192,689
’ (Binder Coarse} CU.M 1,900 232,891 -
SUB TOTAL .
STRUCTURES(Equivalent) ) :
RC Pipe Culvert( D=100C m) M 2,650 34,244
¢ D=1500 m) L] 4,%00 - 35%
RC Box Culvert(1-2.40%2,40'm) M 5,700 204
{2-2.40%2.40 m) M 11,400 51¢
(1-3.00%2.50 m) ] 6,600 2,282
RC Bridge (W=13.5 m) L=10m M 86,400 2,400.
PC Bridge (W=153.5 my L=20m ® 135,000 - 1,180
(W=13.5m) L=30m M 162,000 1,072
(W=13.5 m) L=50m H 202,500 L340
Over Bridge (W=6.0m) L=30m "M - 84,000 0
Bearing Unit Ls 100,000 . 200
SUB  TOTAL
TUNNEL _ :
Tunnel ' Ls 2 432,216,000
Junnel Facility is 2 37,000,000
SuUB  TOTAL
iNTERCHANGE /Center Toll Gote ) ’
Interchange is 100,008,000 .k
Center Toll Gate : Ls 6,006,000 2
SUB  TOTAL .
TOTAL (a)
Miscellaneous Works [(a)*7X] Ls 1
CONTRACT ANDURT ()
PHYSICAL CONTIHGENCIES[{b)*10%](c)
ENGINEERING & SUPERVISION is 1
[{{DI+{C) Y104} () L
LAND ACQUISITION(Average) (e) 5Q.H 17 37,466,000

PROJECT COST  [(b)*(c)+(d)+(e)]

AVERAGE COST PER KM

financiat ~  Ecomomic cost Residual Valus
Total cost --=e-r-me--- mmmsmeseszaasan ammmesenons
1000 Baht % 1000 Baht % 1000 Baht .
1,414 8 9,702 90 " 873
52,990 - 84 44,512 90 4,006
2,801,165 84 2,352,979 90 211,768
27,502 86 . 23,729 90 . 2,13
1,856 86 1,596 90" 144
13,751 86 11,826 90 1,064
214,819 86 184,744 90 16,627
120,510 86 105,639 99 9,327
112,356 86 96,626 90 8,696
3,356,453 2,829,352 254,642
166,742 B4 140,066 50 7,003
275,53 83 228,695 50 11,435
442,278 - 368,758 : 18,438
60,552 93 56,313 © 50 2,815
26,976 93 25,088 50 © 1,254
366,109 90 329,498 50 16,475
42,593 90 398,244 50 19,912
896, 130 809, 143 49,457
90,747 8 79,857 50 3,993
A5 88 1,568 50 77
1,163 90 . 1,067 50 52
5,017 90 . 5,325 50 266
15,061 90 . 13,555 50 678
207,360 87 180,403 50 9,020
159,300 87 138,591 - 50, 6,930
173,664 87 151,088 50 7,554
68,850 ~ B7 . 59,900 50 2,99
o & .. 0 50 0
20,000 87 . 17,400 S50 870
743,820 648,713 - 32,436
864,532 85 - T3k,767 .50 36,738
74,000 85 62,900 50 3,145
938,432 797,667 39,863
40,000 85 - 340,000 50 17,000
12,000 85 10,200 56 510
412,000 350, 200 47,510
6,789,113 5,803,836 0 403,366
475,238 BT 413,457 0 0
726,351 6,217,291 403,366
726,435 621,729 40,337
799,079 100 799,079 0. 0
629,750 100 629,750 . 100 629,750
9,419,615 8,267,848 1,073,452

49,852 .

MAINTENAMCE BUDEGE CALCULATION

-Frbject Road No, B Route Na=

(Proposed Road) . K=

Asphalt Pavement

8,200 Baht/Xm/yesr
1.00%
188.95 Km

P ey T Ty eyt

ITEMS L AL EE LR LR R bbbl
Condition Factor
1. syrface /@ace Type X1 At . 0.08
2. Subgrade”  CBR X2, & % 0.00
3. AD.T - X3. 1,300¢2,600) 0.33
4. service Life (year) X4 10 1.40 -
5. Pavement Width {m} S 7.5 m*2 6.38
é. R-0-W Width  (m) Y1 200 m - 0.60
7. shoulder,Access Median Y2 3,25m* 2’ 9.10
Width:(m) -
8. Traffic Service Operation- Y3 c-3% _ 0.00
. Topography - .
9. Drainage Topography Y4 0-3% . 0.00
10, Bridge Quantity (m/Km) Y5 3 0.00
1. NO. ' Of Lanes’ ’ : &
Ka(EXisting) =1+#0.5(XTHX24XIENGHXS+Y Y24 YI+YA+YS )= C 2,405
Maintenance cost + Overheads Ka * Xm * Ha * 1.28 = 25,268 Baht/Km/year
total Cost(Existing) =tength *(Baht/fKm/year)= 4,774,412 Baht/vear
Financial Cost = 4,774,000 Baht/year
Economic Cost = 3,962,000 Baht/year
4 3,962,620 ysshijfyear



Alterpative €
Quantities anxd Construction costs

Project- Length L = 197.50 Km
- Finanetal : _Financiali _ £conomic cost .~ Residual vath
iTEN Unit  Unit Cost Quantity Total cost. R it b bbb i bt b Il
Baht 1000 Baht % - 1000 Baht % 1000 Baht
=== AREIZsaEx === REESMENISS 33 B e = ==ER puta
EARTH WORK - : _ : _
Clearing & Grubbing SQ.M T 11,804,997 11,805 85 10,034 90 03
Roadway Excavation{Unclassified) CU.M 30 2,739,670 82,190 84 69,040 90 6,214
Embankment(Borrowed Material) CU.M 100 26,134,246 2,613,625 ° 84 2,195,277 %0 197,575
Stope Protection o ' L - :
Stripe Sodding S0.M & 4,408,049 26,448 86 - 22,746 90 (2,047
Sodding S0.M 9 319,885 2,879 86 2,476 90 223
shot Crete(Ferro Cement) S0.M 600 35,540 21,324 86 18,339 .90 1,650
Concrete Block SQ.H 450 632,145 284,465 86 244,640 90 22,018
Sand Mat CU.M 260 - 463,500 120,510 86 103,639 %0 9,327
Ssand Pile (  0.40 m) H 100 1,123,556 112,356 86 = 96,626 90 8,69
SUB  TOTAL 3,275,402 2,762,815 248,653
SUBBASE AND BASE ' o L
Subbase{Soil Aggregate) CU.K 190 924,108 175,581 84 147,488 - 50 7,374 .
Base Coarses{Crush Stone) CU.® 280 1,036,215 290,140 83 240,816 50 12,041
sUB  TOTAL ’ 465,721 388,304 19,415
SURFACE , N : L
Asphaltic Prime coat S04 13 4,904,700 63,761 93 59,298 50 2,965
Asphaltic Tack ceat . $0.M 7 4,058,060 28,406 . 93 26,418 50 1,321
Asphalt concrete (Surfacing) CU.M 1,900 202,903 385,516 S0 346,964 50 17,348
{(Binder Coarse) CU.M 1,900 265,235 465,947 0 419,352 S0 20,968
SUB  TOTAL : 943,630 852,032 42,602
STRUCTURES(Equivalent) . . o _
RC Pipe Culvert( D=1000 m) . H 2,650 35,474 94,006 s 82,725 50 4,136
¢ D=1500 m} H 4,900 756 3,704 . B8 - 3,260 50 - 163
RC Box Culvert(1-2.40*2.40 m) M 5,700 136 75 %0 - 698 50 35
(2-2.40%2.4C m) M 11,400 297 . 3,386 S0 3,047 50 152
: (1-3.00%2.50 m) M 6,600 2,666 17,596 0 15,836 50 792
RC Bridge (W=13.2 m) t=10m M 86,400 2,920 252,288 87 219,491 50 10,975
PG Bridge (W=13.5m) Lt=20m H 135,000 1,100 148,500 87 129,195 -~ 50 - 6,460
(W=13.5m) L=30m M 162,000 3,378 223,236 87 194,215 50 e, ™
(W=13.5m) L=50m H 202,500 - 340 68,850 87 59,900 .50, . 2,995
Over Bridge (W=6.0m} L=30m M 84,000 120 16,080 a7 8,770 50 © 438
Bearing Unit Ls 100,000 200 20,000 a7 17,400 50 - 870
SUB TOTAL : 842,421 734,536 . 36,727
INTERCHANGE/Center Toll Gate _ T ' - B
Interchange is 120,000,000 4 - 400,000 85 340,000 50 17,000
Center Toll Gate ls 6,000,000 2 12,0060 85 10,200 50 - 510
SUB TOTAL ’ ) : 412,000 350,200 ) i7,510
TOTAL (&) 5 939,173 5,087,887 364,907
Miscellaneous Works ((a)*7#] Ls 1 415,742 a7 361,696 - 0 0
COMYRACT AMOUHT (b) - 6,354,915 $,449,583 364,907
PHYSICAL CONTIMGENCIES[(b)*10%)}(c) 635,492 546,958 _ 36,491 -
ENGINEERIHG & SUPERVISION Ls 1 699,041 100 699,041 0 )
{{(b)+(c}I*10%1 (d) : : . . .
LAND ACQUISITIOM{Average) (e), - SQ.M 19 39,500,000 749,380 168 749,380 . 100 749,380
PROJECT COST  [{b)+(c)+(d)+(e)s 8,438,828 7,442,962 1,150,778
AVERAGE COST PER KM 42,728,

HAI“TENANCE BUDEGE CALCULATION
Project Road No, € Route Na= 8,200 Baht/Km/year
(Proposed Road) . Km= 1.001 -
Length = 197.5 ¥Km
Asphalt Pavement
Proposed Road
ITEMS e R R EE LR
Condition Factor
1 ) Surfaqe /Bace Type X1 Ac 0.00
2 Subgrade  CBR X2 & %, 0.00
3. AT X3 1,300(2,600) 0.33
4. . service Life {year) X4 10 1.40
5 Pavement Width {(m) X5 . 7.5m* 2 : 0.38
[ R-0-W Hid_th {m} ¥ 200 m° 0.60
7 Shoulder, Access,Median Y2 3,25m* 2 0.10
Midth .(m} )
8. Yraffic Service Operation Y3 0-3% 0.00
 Topography -
9. Drainage Topography : Y4 0-3% 0.00
10, Bridge Quantity (m/Km) ¥5 3 0.c0
1. NO. oOf Lanss 4
Ka(Existing) =1+0.5(X1HA2EX3+XE3X5+Y 1HY 24 YT+Y44Y5 )= 2.405

Haintenance c¢ost. + Overheads
Total Cost{Existing)

Ka * Km * Na * 1.28 =
=Length *{Baht/Km/year)=

Financial Cost =

"Economic  Cost

25,268 Baht/Km/fyear’
4,990,454 Bahtfyear
4,990,000 Baht/year
4,142,000 Baht/year
f &, 141,700 )Raht/year



CONSTRUCTION SCHEDULE

ALTERNATIVE A ’ . ) {Sixteen Section}

== = EwmSTowRTEICCSCODS=LsTISCTUSESSECSSSISEZIRCSSoSS [

CEEETTESEE L

year First Year : Second Year ) Third Year Fourth Year

_____ : ===z

Land_Acquisition

Preparatory Rorks T

Earth Works =

Pavement Works

Bridge Works

Hiscelrl'aneousr Horks

Clearing -Up

ZTzzzssSIcozsTsToIssaIETSTIIAR
Percentage Of : . . ) A . .
Disbursement (%) 14 % - 27 % o 29 X% 17 X 13 X

Hiscellanesous Horks

Clearing <Up 7 - . .

percentage Of
pisbursement (%)

[

ALTERNATIVE B ' ' Lo - o T o o
. . . X {Sixtesn Section)

_ First Year. . . : Second Year ) Third Year Fourth Year ' Fifth Year

Honth S T R O R LR RO R SRS SRR PP RSSO ISRpp YRS P P S PR SR bt
Work 1tems -7123456?8?101!12'|23456?89!0“12123456759\01112123456789101112123456789101112

year

Land Acquisition . =zsus=czs = ==

Preparatory Works oazz=

Earth Works o

Pavement Works

8ridge Warks ) sazx =2z

Tunnel Works =zzzozzg=zaz

HKisceltancous Norks

Clearing ~Up

Percentage Of . ) . )
Disbursement (%) ) 1" x : o 7 % - - . 29X - . LY A 13 %

ALTERNATIVE C | | R S S |
- ' . S ] . ] : o (Sixteen Section)

year First Year . . Second Year ' R Third Year .

Month .
Mork Ttems \23t.56?5910\112_\23%567&910“12123456?&9101_\12123456?89101112123456?89101112

Fourth Year - . " Fifth Year

Lend Acquisktion =

Preparatory Works = =SesessssrssssssosonsssasszosSsdassIsadszss o T R B L s }

Earth Works s=szszzass=sz=z :

Pavement Works

8ridge Works

Hiscellaneous Works

Clearing -Up

Percentage OF . :
bisbursement (%) ’ % % . Lo T




9. Project Evaluation

Alrernative A

unit: mitiion baht

Eaiaace

: . Cost i Benef i v _B;i;r;e Benefit
[&}] 2 B3y ) (5) (6) GPP100X (1) (8 GPP 3 % (7}
Year Const Lard $. Total Haint. Total
1 1990 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 1991 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .
3 1992 0.0 0.0 0.0 0.¢ 0.0 0.9 0.0 2.0 . 2.0
4 1993 0.0 0.0 0.9 8.0 . 0.0 0.0 0.0 0.0 0.0
5 1996 926.1  T40.0 . 1666.1 0.0 1666:1 2.0 -1866.1 0.9 -1666.%
8 1995 2029.1 8.0 2029.1 0.0 2029.1 ¢.0 2026.1 0.0 -2029.1
7 1996 2153.6 0.0 2153.6 0.0  2153.6 0.0 -2153.6 0.0 -2183.6
8 1997 1036.5 0.0 1035.5 0.0 1036.5 0.0 <1038.5 0.0 -1036.5
¢ 1996 557.% 0.0 557.1 0.0 5571 00 -557.1 9.0 -55T.%
10 1999 4.1 £.1 11120.0 1N15.9 333.6 320.5
1" 2000 2.1 4 11780 TG99 435.6 4213
12 20m A 4.1 18080.0 18075.9 54224 538.3
13 2002 4 6. 23054.0 23069.9 91.6 687.5
14 2003 5.1 4.1 29397.0 29392.¢ B81.9 877.8
1% 2004 5.1 6.1 37486.0 374819 1246 1120.5
16 2005 4.1 4.1 67799.0 4TT94.9 14340 1429.9
17 2006 4.1 6.1 £0950.0 £0945.9 - 1878.5 1824.4
18 2007 4.9 4.1 71772.0 FI767.9 2153.2 2149.4
1] 2008 & 4. 84515.0 B4510.9 2535.5 2531.4
20 2009 5.1 4.1 99522.0 995179 . 2985.7 2981.6
21 010 41 4.1 1ine2.0 117187.9 0 3515.8 3511.7
22 2011 4.1 4.1 138000.¢  137995.¢ 4140.0 4135.9
3 2012 &t 4.1 149TS1.0 O 1e§TLS.Y L A492.5 4488.4
24 2013 £ 4.0 162503.0 . 162498.9 48731 4871.0
P11 2014 4.1 4.1 176360.0  176335.9 5290.2 5286.1
26 2015 4.1 4.1 191356.0  191351.9 57407 5736.4
27 2016 6.1 4.1 T207650.0  207645.9 6229.5 6225.4
28 2047 5.1 4.1 216310.0 - 216305.9 6489.3 64852
29 2018 4.1 4.1 225332.0  225327.9 6760.0 6755.9
Total 7442.4 B2.0 - 7526.4 2082308.0 2074783.6 62469.2 56944.8
EIRR &1 14,8
PV 3578.1  16B230.1  164652.0 5046.9 1468.8
8/¢ 47.0 1.4

Abternative B

wits mitlion baht

cost

Benaliy Bilonce Benefit gslance
Year 43} 23 3) (4} (5} (6) GPPIOOX (1) () GPP 3 X (D)
e ___fonst  Laod ___ 8. Total Maint. TYotal : .
1 1990 0.0 0.9 .0 0.0 0.0 0.0 0.0 0.0 0.0
2 11 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 6.0
3 1992 - 0.0 0.9 0.0 - 00 0.0 0.0 0.0 0.0 0.0
4 1993 0.9 0.0 .0 0.0 0.0 0.0 0.9 0.0 0.0
5 1996 11401 629.8 17699 0.0 1769.9 0.0 -1769.9 0.0 -1769.9
[ 1995 2376.9 0.0 2376.9 0.0 2376.% 0.0 -2376.9 0.0 -2376.9
7 996 26317 0.0 2497.7 0.0 2497.7 0.0 ~2497.7 0.0 -2497.7
8 1997 1233.¢ 0.0 1233.0 0.0 1233.0 0.0 -1233.0 0.0 ~1233.0
9 1998 625.6 0.0 825.4 0.0 625.% 0.0 -425.6 0.0 -525.6
10 1999 4.0 4.0 11120.0 11116.0 333.5 329.6
" 2000 4.0 4.0 14179.0 14175.0 425.4 421.4
12 2001 4.0 4.0 18080.0 18076.0 542.4 538.4
13 2002 5.0 [ 23054.0 23050.0 691.6 687.8
1% 2003 4.0 4.0 29397.0 293930 881.9 877.9
15 2004 4.0 4.0-  37485.0 374820 1124.6 1120.6
16 2005 4.0 4.0 47799.0 47795.0 1434.0 1430.0
17 . 2006 4.0 4.0 60950.0 60945.0 1826.5 1824.5
i3 2007 4.0 4.0 717720 71768.0 2153,2 2149.2°
19 2008 4.0 4.0 B4515.0 845110 2535.5 2531.5
.20 2009 4.0 4.0 §9522.0 $9518,0 2985.7 2981.7
2 2010 4.0 4.0 M7192.0  hirien 3%15.8 3511.8
22 2011 4.0 4.0 §38000.0  137996.0 4140.0 4136.0
3 B2 4.9 4.0 WOTSI.0 | WETLILD 6492.5 4488.5-
24 2013 4.0 4.0 1562503.0 162490.0 4875.1 L8711
235 2014 4.0 4.0 - 176340.0  176336.0 5290.2 5286.2
26 2015 4.0 6.0 191356.0 191352.0 5740.7 C5736.7
14 206 4.9 4.0 P0T650.0  ZOTELE.0 6229.5 £225.5
28 27 4.0 .0 216310.0  216306.0 6489.3 6485.3
29 w018 4.8 4.0 225332.0 225328.0 67600 6756.9
Total 8503.1 80.0 8583.1 2082308.0 2073725.9 62469.,2 53886.1
EIRR 61.4 13.7
HeY 4O0T2.7  168230.1 1841575 5046.9 974.2
B/C 41.3 1.2
Alternative ¢
unit: million baht
Cost genefit Balance Benefit galance
Year (9§ . (2} 3) {4} £%) {6) GPPIOOY (7) {8) PP 3 X (?)
_._Congt_ __Llend __ §. Total Maint. Jotal __ - : — e -
] 1990 0.0 0.0 0.9 0.0~ 0.8 0.0 0.0 0.0 0.0
2 1991 0.0 0.0 0.0 0.8 0,0 0.0 0.0 0.0 0.0
3. 1992 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0
4 1993 2.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.¢
5 1996 9196 749.4  1668.8 0.0 1568.8 0.0 -1648.8 8.0 -1668.8
I3 1995 2021.2 0.0 2021.2 9.6 2021,2 0.0 -2021.2 0.0 -2021.2
7 1996  2148.4 0.0 2148.4 0.0 2HB.4 0.0 -2148.4 0.0 2148.4
B 1997 1043.2 0.0 1043.2 0.0 1043.2 0.0 -1043.2 0.0 -1043.2
L9 1998 561.4 0.0 56t.4 0.0 551.4 X -561.4 0.0 -561.4
0 1999 4. 4.1 $1120.0 11115.9 333.6 329.5 .
1 2000 4.1 6.1 14179.0 16174.9 425.4 421.3
12 20m 4.1 4.1 18080.0 18075.9 542.4 538.3
13 2002 4.1 [ 23054.0° 23049.9 591.6 687.5
14 2003 4.1 4.1 20397.0 29392.9 881.9 877.8
15 2004 & §.1 INB6.00 0 37481.9 1124.6 1120.5
16 2005 41 5.1 47799.0 47794.9 1434.0 1429.9
17 2006 4.1 4.1 40950.0 60945.% 1828.5 1824.4
18 - 2007 4.1 4.1 71772.0 71767.9 2153.2 21491
1% 2008 4.1 4.1 84515.0 84510.9 2535.5 2531.4
120 2009 4.1 5.1 99522.0, 99517.9 2985.7 2981.6
21 2010 4:1 4.1 1ng2.e 117187.9 3515.8 BT
22 2011 T4 4.0 1380000  137995.9 4140.0 4135.9
23 2012 4.1 4.1 USIS10 149746,9 4492.5 44884
2% 2013, 4.1 4.1 162503.0 162498.9 4875.1 4871.0
25 . 2014 4.1 4.1 176340.0  176335.9 5290.2 5286.1
26 - 2015° A 4.1 1913560 191351.9 5740.7 5736.6
27 2015 4.1 4.0 . 207650.0  207645.9 | 6229.5 6225.4
28+ 2017 41 4t 216310.0 216305.9 £489.3 6485.2
29 2018 41 4.1 225332,0 225327.9 6760.0 6755.9
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