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FEASIBILITY STUDY
- PHASE |

STUDY ROUTES

" plvision

Ghachoengsao

Project Changwot Route Origin - Destination
No. No. :
ML--3 Rayong Chachoengsao 3 A. Sottahip - €. Rayong
ML-9 - | Bongkok, " Bangkok, New | J.R. 3344 (Bongkok) - Chon Buri -
Chachoengsao, Chachoengsao Route Pattaya New Highwaoy
Chon Buril
IM-1 Nakhon Pathom " Bangkok PwD A. #ang Len - B. Bung Noi Noi
iM-2 Konchonaburi Bangkok 3306 | B. Neng Pru - A. lLao Khwan
IM-11 Sing Buri, Lop Buri, ‘RID 0. channosut - A. Pho Thong
Ang Thong .
IM-12 Ang Thong, ‘Bongkok nIp A. Pho Thong - A. Sena
: Ayutthaya .
IM-13 Ayutthoya Bangkok 3059 A. Bang Pa-In - C. Ayutthoya
CIM-ag Ayutthaya, ] Bongkok Rural A, MWang Noi — A, Thoﬁvuburt
Pathum Thant :
CIM-15 Puthﬁm Thani, Bangkok Rural | B. Khlong tueng - A. Min Burt
Bangkok . ) .
IM-16 | Pathum Thoni | Bangkok 33512 | A. Lom Luk Ko - B, Khlong 16
IM-17 Bongkok Chochoengsao PWD “A. Lot Krobong - B. Khlong'Thu_Thuu
IM-22 Bungkék; Chachoeangsao ‘Rural A. Nong Chok - A: Bong Nam Pkieo
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PROJECT ML -3

| '_ Chiarigwat » Rayong

| _A. Sattahip - C. Rayong
Length : 446 km



SUMMARY

. PROJECT ML-3

ITEM DESCRIPTION
Changwat ~Chon Buri/Rayong
Origin A. Sattahip
Destination C. Rayong
Route No. Bt. 3
Project Length 49.60km
Standard

- Ex:isting Pl.

- Proposed PD
Traffic |

- Base - 4,388~ 5,809

- 2000 9,300~ 12,200

- 2008 14,000 ~ 18,300
Pavement Type _ '

- Existing AC pavement

- Proposed PM/AC pavement (t=10)
Bridges _ '

- New Cbnstructi()n 5 sites, 98 m

- Replacemem_ o '
Intersections :

- Channelization 1 each

Construction Costs
- Financial
- Economic
Economic Evaluation
- IRR
- B/C

417,200,000 Baht
373,297,000 Baht

©25.6%

2.60

3.1

LOCATION OF 'PROJECT ROUTE

emmmmm  PROJECT ROUTE

SCALE
0

8 10 Km.
LEGEND |
DIVIDED HIGHWAYS e PROVINCIAL HIGHWAYS ( Unpoved }
NATIONAL HIGHWAYS @ CHANGWAT, AMPHOE

PROVINCIAL HIGHWAYS



GENERAL

The route proposcd to be widened is a part. of Route 3 from Amphoe Sattahlp to Changwat

Rayong with a total length of 44.6 km. The route lies in Changwat Rayong foriits entire length.

The terrain is mildly rolling except for short sections at both enids. Present land use along the
road is mostly dry land crops such as coconut, cassava, fruits, sugarcane and rubber. Roadside
development is heavy at several places. At Km 34 the Map Ta Phut Industrial Complex is un-
der construction, with a large-scale gas separation plant already in operation. '

The existing two-lane asphalt road is already carrying relatively heavy traffic. Its surface con-
dition is often poor.

The city of Rayong and its environs have been growing xapld[y in recent years due to industrial
development and growth in the fishery and tourism industries, as well as the successful dcvelop-
ment of cash crops. Together with the development of the Map Ta Phut Complex, Changwat
Rayong will generate a high_ demand for road traffic. '

‘There are seven permanent bridges with a total length of 152 m. There are a number of places

where horizontal or vertical alignment is poor.

One of the adopted design principles. was, as in ML-4, to contain the expanded road within
the existing right- ofaway width of 40m in built-up areas so that Jand acquisition can be avoid-

ed as shown in the standard cross section drawing. Sections this principle was applied to are:

from the origin (STA 175+ 049) to STA 178+ 500 (approx. 3.5 km), from STA 185+ 000 to
STA 185 + $00 (approx. 0.5 km), from STA 193 + 000 to STA 193 + 300 (approx. 2.5km), from
STA 196+ 500 to STA 198 + 500 (approx. 2.0 km), from STA 208 + 000 to STA 209 + 000 (ap-
- prox. 1.0km), and from STA 215+ 000 to the cnd point (STA 219-+750) (approx, 4.75 km).
In all, six sections with a total length of 14.25 km had this principle applied, which is 32% of
the total road length of 44.7 km. :

Right-of-way widening was considered possible for other sections for an extra width of 15m.
The section from STA 177+ 500 to STA. 185+ 000 was decided to be widened on the sea side
considering the present conditions of strip development along the existing road, ease of land
acquisition, cxisting cross-road structure (a railway bridge at STA 184+500 for the
Chachoengsao-Sattahip Railway was built with clearance on the sea side), and so forth.

In the 9 km section from STA 199+ 000 to STA 208 + 000, there are two 'oppbsing T-junctions,
which will primarily serve the Map Ta Phut Industrial Complex and Map Ta Phut Waterworks
Division. Horizontal alignment around STA 201 + 000 is curved and weaving movements of
vehicles using the T-junctions will have to be accommodated in this curved section. It was there-
fore decided that additional lanes were necess_afy in this section requiring widening on the moun-

tain side.

32

The section from STA 200 4000 to STA 215+ 000 was decided to be widened on the sca side

con_sidéring the existence of a school, the shape of the harizontal alignment around STA 214+ 800,
and the shape of the Rayong Bypass Intersection already expanded on the sea side (o a four-
lane intersection. (No cost estimates were made in this study.}

Vertical alignment of the proposed road was designed to follow the existing road as much as

“possible, but wherever changes in curvature were found frequent, an attempt was madc to make

it as smooth as possible.

Among bridges, those at STA 179+ 600, STA 207+ 700 and STA 211+ 700 were found to be
substandard and were decided to be replaced.



2. TRAFEIC FORECAST

Base Traffic Volume - .
{Unit:Vehicles/Day)

Project Section Year ———ro——————mrmmmo oo s o e S T e
Code MC pC LB HEB LT MT  HT ADT
ML-3 3-0702 1988 4128 1473 721 47 293 20398 74 5006

3-0800-W 1988 1370 696 179 237 2122 220 334 4388

e e o oo ot Bt B e s [ R ot £ T A i A o o M by I B mm i e s e Ik b A S g g I e LTI Eg TI I T

{Unit:Percent) BASE 1994 2000 2008
Project Section Period MC PC LB HB LT  MT HT SATTAHIP SATTAHIP SATTAHIP SATTAHIP

3-0800-E -1293 7.42 7.16 8 5 4 4
1994 -2000 &5.89 6.42 5.89 5.08 5.94 4.55 4.96
2000 -2008 5.27 6.08 5 5] 4

o S I T e P S N B Y L Ll et

Future Traffic Volume

Project Section Year - MG PC LB HB LT MT HT ADT
ML-3 3-0702 1994 6252 2215 1149 65 450 31h8 99 T136
: 2000 B8813- 3217 1620 B8 637 4125 132 9819

2008 13291 61568 2421 i31 953 5764 16 14619

“““““““““““““““““““““““““““““““““““““““ RAYONG RAYONS RATONG

RAYQHNG

2008 4413 2437 2620 660 6901 528 840 13986 : ‘ .
! UNIT | VEHICLE / DAY

3-0BOO-E 1994 2870 1212 1064 346 4888 460 744 8714 s
2000 4045 1761 1500 4656 6910 601 995 12232 PROVECT ML -3

33



3. ENGINEERING

3.1 Materials and Boring Results

(1) Materials

DPESCRIPTION OF MATERIAL _SOURCES

Desoi‘iptidn' Estimated Hauling
Material Source of @uantity Distance:
Sample cu.m. (km)
Soil Route 3 Km 193+800 Silty Fine & Plentiful 10
Right Side 0.6 Knm Maedium San'_d '
Laterite Route 3 EKm 1944700 Gravelly 85,000 15
Left 5Side 3 Km Laterite
Crushed Rock Route 332 Km 99+000 Lime Stone  Plentiful 17

Right Side 5.0 Em

RESULTS OF LABORATORY TESTS

‘Cﬁnp. :
Sieve Apalysis % Passing Plasticity DM-T Stamd. Lab. C.B.R.
fipt. EBR  Guell

9% gnfoc 990 4

Soii ' 1wy 9: 5 18 - % 110 185 7.5 0.t
Laterite we %07 8 03 17 ¥ 248 8.8 742,03 3 -
53

Crushed Roth 80

________________________________________________________________________________________________

y. 332
[ 0100&

3751 .
e 0006 Y

3371 01004

SCALE.
5 0 5 10
e P |

STUDY ROUTE

NATIONAL HIGHWAYS (4 LANE)

" NATIONAL HIGHWAYS { 2 LANE)

PROVINCIAL HIGHWAYS

LEGEND

] BORROWPIT OF EMBANKMENT
SOURCE . OF GRAVELLY LATERITE
SOURCE OF CRUSHED ROCK

3.4




(2) Boring Results

BOREHOLE LOCATION

House @

k| A m. |
B ) i
. 30.30 m Q[
————— To Sottahip E-sjl.» __} | =3 To Ban Chang ——
T
Km. stone 168 [} - A\}
BH-10
Bridge
Fence
-1 3 & S o SO
B euard House
NOT TO SCALE
/ / tocation sketch of Borehole BH-10
SUMMARY OF TEST RESULTS
Z HEAR STRENGTH vm. Zz
nEPTH .é ATTERBERG LIMIT Ey SIEVE ANALYSIS 6 LINDRAINED SHEAR STRE .-
5 - ~ v 4 % Q
- M. 5 % 2. % FINER 3 | uncommeo | meovane | B &1 3 P
& ! AR & SHEAR SHEAR § g
] = ) ] . S U{
b _ i A S R R 3
oM | TO | £ LL. PL. motk e ¢ | 10 | an | am aur | qun | a o 100 K
s5~111.50(1,95}10.0] 34.8]18.9 }15,9§1.85 93189 84167 | 301 SC 4
s5-2 | 3.00 | 3.45} 11.5 " si 5
s5-3]4.50 [ 4.95}9.8 o jooisilie | 16| sC 5
S5-4 | 6.00 | 6.45 f 18.7 . sC 12
[65-5 1 7.50 | 7.95 | 12.9) 48.3§20.5 |27.8 ) 2.1d100 |98 24|83 | 6271 CL | 24.8 31
55-6 |9.00 |9.30{ 11,7 ] 74 {63} 5040 | 29 |5C-G( 50/6"
Sss-7 [ 10.50) 10.97 17.7} 50.2[19.1 |31.1f 2.1 cL | 13.7 29
s5-8 | 12,00 12.40) 14.2 1o las | 35 sc 93/10
eo-4 | 13.sal 13,76 13.71 32.0(18.2 {138 ¢ 2,11 sc | 11.4 _ 50/5"
s5-10115.00) 15.268] 13.4 2.19 Decduposed Schipt 50/5"
55-11116.50| 16.63} 12.0 N 1000 99 91 | 35 | pecdmposed Schifst 50/5"
ss-12{18.00| 18,13} 10.7 Decqmposed Schit 50/5"

3-5

BORING LOG

. O our2 ® 72
X . O Natural Water Cootent & oy . v
=E| = = x Plostic Limit x orz 2y
= § ! DESCRIPTION OF MATERIAL
E§ %13 : a Liquid Limit 23 3 18 %
g ﬁ'g i 1 1
L}
% A E (%) O SPT,H ( Mews i)
0 20 4D 80 80 WO 20 40 =) 80
Clavey silty fine sand some
decomposed rock, redc_!ish brown
| {Fill materiall}l.50 mf tn
1 pBs ZFjClayey fine sand trace to O —a R
some gravel, brown, loose.
s 1 (SC) 3.00 m. \ lS
2 55 A Silty fine sand, brown, loose| ? (i:'
3 les | (S} 4,50 m. 1Y
5 S ] clayey coakse _sangd trace o L!J
gomg %ige and medium sang,li-
- crav.lcosé. () ) 6.00 Ty \ ik
4 155 P Clayey medium todc':oarse sand, EK
li-aray, me?éasn ense._i.35 . -
5 |S$ P-4 Fine sandy clay. li-grayish 2 A )
brown, very stiff.
6 lss ! {cL) 9.00 m. \\ sof &
o 17 Clayey gravel and sand, li- R
o ] B8RS SRIIS™ PR oty O
55 47 cine sandy_clay, yellowish, =
brown and ll—ﬁray. veryzf St.l.ff./
8 lss b= (CL) 12.00 m, P~ 193100
17° ¥ clayey fine sand, yellowish G{ ?
prown and li-gray, very dens4: - .
9 {ss gray, very Yo 13h s
S (sC) 15.00 m
10 |SS = 3 R
& Decomposed schisht, friable,
none plasticitv, yellowish 4, g
11 S8 P brown, very dense. § ;]]
12 ¥ss ‘ 18.45 w. & J=3,’5"
20 1— END OF BORING.




BORLHOLE LOCATION

House -‘ |
Tapioca Field g House
o
Access t 2.00 m. BORING LOG
O ous2 ® w2
E_ o - O Naturadl Water Content A av L oY
- To bang Chang Route No.3 To C. Rayong—.. TELE 8l x Piostio Limit X 0/ Ry
3 ;i § F MATERIAL Uguid Limlt 25 5 5 0
gﬁ 2 s g* ) a b : P r—
a «@a g : () 0 WY, H ( flew/t)
Km stone 186 0O ¢ 0 20 40 6080 KO 20 __ % s %0
Km stone 197 Clavey siliy rTine sand some
gravel,; grayish brown, ]
{(Fill material}l.50m. 3
\ [8S EAZ Clayey medium sand trace to g 3
% Bomboo some coarse and fine sand, \q
2185 ¥4 prown, very loose to loose. 9 C\
(SC) 4.50 m. - ‘*\ e
5 3 |ss Efef Clayey medium sand Some coars < .
sand, 1i-grayish brown, dense.
- {SC) 6.00 m. 5
=158 [£¥3 clayey medium sand, gray and ?*‘6 i
brown, medium dense. . 5
5 155 B {802} 7 5{-] m $ E
(¥ 5ilty fine sand _trace medium
‘sand, li-gray, dense.
- L {5M) 9.00 m] \ us
0 5|55 —/13 Clayey medium sand some fine 'PL"S ?
sand trace sandy clay lense, [T
A . i
7|58 2 li-gray and brown, dense. 5‘
{SC) 12.00 m) \ N s
a8lss 3o CTayey coarse sand, velIOWLiSI =Y
9|55 kel Decomposed granite,medium 5 \B;J Eh
N 4
grained,friable and brittle,
7 15 1 10} g5 led .| vellowish brown very dense. 1p8,/ 1"
SUMMARY OF TEST RESULTS 15|38 L 15 3 T
& z UNDRAINED SHE NGTH v 2 5 END OF BORING.
. _DEFTI ATTERBERC LIMIT | G- SIEVE ANALYSIS o NOR ARSTRENGTH va. <
$ y & . o Z 2z
i M. S . % o 96 FINER O 1 unconsngD | RELDVANE o 2E
L B i
a o z > & SHEAR' SHEAR S % é
3 g MNo. | No. ] No.f No.§ No. > E t; .20
oM | TO w o | o |B ! . - o &
» Y ya-| 4 F 10 [ 40 ] w0 Quwr | Qv | -Qv Qv %me i
" [N
$5-1}11.50011.95] 9.8 2.17100 ] 98| 84|43 |29 5C 3
ss-21{ 3,001 3,451 10,6135.9 | 15.0 | 20.9 . } scC ‘9
85-314.50 | 4,95| 9.7 100 F 99F 79139 {26 | sC 10
SE-4 1600 6,451 L7 s 1.6 f 1.2 2.0 . sC ' . 23
85-5 1 7.50 | 7.95] 12.8 ~Np- 100491 [24 | SM 35
ss-6 luno [o.45] 9.0 |23.8 [12.4 {11.4] » 4 sC ) 46
55~7 {1 10,050 10.94 8.1 ~4CT,
’ ’ Y b6 |91 a6 L | e : 16
55-8 § 120000 12,44 13.6{24.6 [12.6 {12,0} 2.14100 | 95] 63] 49| 42| sc £8
56-9 | 11.50] 13.64 11.3 - . 2.09100 9§ 81| 41| 212 ] Decpmposed graijite 50/5"
55-10F 15.00 15,0 ~No |tecovoly- : Decpmposed grarjite 100/1
SS-11f 15, 30 15. 3¢ -No ftecovely~ Decipnposed grarjite - 100/1

3-6



3.2 Preliminary Design

(1} Geometric Design Criteria

Design Standard

Design Speed

rD

80-100km/h

Geometric Design Criteria

Design Speed (km/h)
Description e
80 90 100
Minimum Radius & Curvature (m) 210 280 360
Minimum Stopping Sight Distance (m) 115 140 160
Maximum Gradient (%) 8 7 8
’ qli_ OF CONSTRUCTION
i 20,00 2000 - 'ﬁ{ w
.00 iLo0
I
250 700 1.50 1.50; _7.00 250

BUILT —-UP SECTION

TYPICAL CROSS SECTION
ML-3 ROAD CLASS PD

{2) Pavement

Design

Pavement for New Construction Lane

Design Cumulative No. Thickness of
CBR of of ESA W18 x 10 Pavement Structure
Subgrade (10 years) (cm)
Surface 10
4.0 4,910 Base 20
Subbase 20
OF COHITRUCTXIR
l 150 3.50 130 250
[’11!_9& 0.2 rgl
e _—— v .
Z N < § ‘
—DBSY ——ASPHALT CONCRETE T4i0CM. LDB!I’

FIGURE

Initial 0vei'l-ay for Existing ELane

-~—BASE COUASE T1 20 EX.

8B - RASE T420 .

TYPICAL PAVEMENT STRUCTURE FOR FLEXIBLE PAVEMENT ML-3

Cumulative FRL, x* Overlay _

Type of Design of ESA Required Dxeff Dol Thickness
Overlay CBR ‘W18 x 10 D or SN or or (cm)

: (10 vyears) SNxeff SHNol

AC 8.0 4,810 3.60 .43 2.17 12.2 (5.0)

'_E.M
. .I.OO 150 350 I 150 250
_r e

OYERLATY umu’ COMCPRETE T SR

TACK CO&T

CAST TUREAN AREA OMLT ) )

SHoutnElR T= Som.



{3) Culverts

i e i

NEW CULVERT

wm mm M mm wm tm mm A owm me mm tR o wm mm maw RW owm Mo omm SN wm ®em mm %k owm Ne ma mA omm e om

186+843

RCP.

NO. |CHAINAGE { EXISTING CULVERT |- —

o | = ! LT ROADWAY

1 % 1754075 % RGP 2-Dia 0.60x14.50 % RCP 2-Dia 1.00x17.00 .

2'{ 175+494 { RCP 3-Dia 0.60x13.00 {_RCPuﬁ—Bja 1.00415.00

3 é 1764335 é RCP 1-Dia 0.80x12.00 { EXTEND 1-Dia 0.80x7.00

4 % 1764656 E RCP 1-Dia 0.60x12.00 E RCP 1-Dia 1.00x15.00

5 é 178+975 {IRCP 1-Dia 0.50x12.00 %’RcP'ivnia 1.00x15.00

6 €_179+99v { RGP 1-Dia 0.60x12.00 { EXTEND 1-Dia 0.60x 4.00

7 E 180+565'{ RCP 1-Dia c.soglz.oo { EXTEND 1-Dia 0.60x.4.00

8 { 180+693 { RCP 1-Dia 0.60x1Z.00 { EXTEND 1-Dia 0.60x 4.00

9 { 180+902 % RCP 1-Dia 0.80x12.00 { EXTEND.I“Dia 0.86x 2.00
10 E 181+589.€ RCP 1-Dia O.delz.ob_E:EXTEND 1-Bia 0.80x18.00
11 % 1824077 é ROP 1-Dia 0.60x12.00 { EXTEND l*Dia O.60$ 4.00
12 % 1824375 E'ch 1-Dia 0.60x12.00 { EXTEND 1-Dia 0.60% 4.00
13 E 182+625 { RCP 1-Dia 0.80x13.00 % EXTEND 1-Dia 0.80x 2.00
14 E 1834226 E RCP 1-Dia 0.60x%12.00 { EXTEND 1-Dia 0.60x 4.00
15.% 183+646'€ RCP 1-Dia 0.60x12.00 E EXTEND 1-Dia 0.60x 8.00
16 {'184+429’€.HCP 1-Dia 0.60x12.00 E'ExTENn 1-Dia 0.60x Z.00
17 g 1844658 E RCP 1-Dia o,éoxlz.oo % EXTEND 1-Dia 0.60x 2.00
18 % 184+866 Q'RCP 1-Dia 0.80x12.00 E'EXTEND 1-Dia 0.80x 4.00
19 E‘iss+517:€ RCP iwDia-Q,GOXIB.OO_E.EXTEND 1-Dia 0.60x 6.00
20 { 186+650 E Hc?.1~nia 1.00x17.00 é REMAIN

21 é ‘ %: 1—Dia:0.60xis.co'€ Rgﬁﬁiﬁ -

RT ROADWAY

RCP
RCP
RCP

RcP

RCP

RCP

RCP

‘RCP

RCF

RCP
RCP
RCP

RCP

-RCP

RCP
RCP
RCF
RCP
RCP
RCP

RCP

2-Dia
2-Dia
I"Dia
1-Dia
1-Pia
1-Bia
i-Dia
1-Dia
1-Dia
1-Dia
1-Dia
1;Dia
1-Dia
l;Dia

1-Dia

1-Dia |

1-Dia

I-Dia

1-Dia

1-Dia

lvBia

0.

0.

1

L00x17

.00x15.
.soxlé.
.eokis.
.00x15.
.60x16.
.60x16.
.60x16
. 80x14.
. 80x30.
. B60x16.
-60x186.
. 80x15
.60x16.
. B0xZ20.
.60x14.

.60x14

L00x17.

80%186.

60x19.

.00
o
00
00
00
00
00
:00
00
00
00
00
.00
00

00

.00 -

00
o0

ca

D.60x16.00

00
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NEW CULVERT

CHAINAGE EXISTING CULVERT

e i R me mm ma e o mM e ome = v e mE e e mE -

ENO. E ; ! LT ROADWAY f RT EOADWAY g
22'3'188+710 } RCP 1-Dia 0.80x15.00 } EXTEND 1-Dia 0.80x 2.00 E RCP 1-Dia 0.80x17.00 ?
23 E 189683 | RCP 1~Dia‘d.8qx17.oo E EXTEND 1~ni$ 0.30x'q.60 E RCP lﬁbia-O.ﬁOXZI.OO }
24 } 191+698 E RCP 1-Dia 1.0Qxi3.00 } EXTEND 1-Dia 1.00x s.oo'é RCP 1-Dia 1.00x19.00 E
25 §'192+230 " ROP lﬂﬂia‘i.DOXIG.OQ ?‘RCP 1-Dia 1.00x17.00 E RCP’i—bia 1.00x17.00 %
26 E_192+347 : RCP 2-Dia 1.00x16.00 E REMAIN o % RCP 2-Dia 1.00x16.00 E
27 % 192+862 E'ch 1-Dia 1.00x18.00 | REMAIN E RCP 1-Dia 1.00x18.00 }
28 1 194+805 © BOX 2-1.20xZ.00x18.00¢ BOX 142.00x2.5ox15.oo % BOX 1-2.00x2.50x15.00 }
29 % 197+321.§ RCP 1-Dia 0.80x17.00 % RCP 1-Dia 0.80x17.00 E REMAIN é
30 } 197+300 E - @ RCP 1-Dia 1.00x15.00 % RCP 1-Dia 1.00x15.00 }

. 31'}'198+4zs ! RCP 1-Dia 1.00x13.00 ! RCP I-Dia 1.00x17.00 % EXTEND 1-Dia 1.00x 4.00%
32 } 1984871 } RCP 1-Dia 1.00x16.00 | RCP 1-Dia 1.00x16.00 } REMAIN E
33 : 199+234 | RCP 1-Dia 1.00x15.00 ! RCP 2-Dia 1.00x17.00 ! EXTEND 1-Dia 1.00x2.00 !

f : : i | | - ! RCP 1-Dia 1.00x17.00 |
34 %_199+551 E RCP -1-Dia 1.003i5.oo é.ch-lfnia 1.00x17.00 E EXIEND 1-Dia 1.00x2.00 :
35 €_201+053 € RCP-3-Dia 1.00x18.00_é RCP 3-Dia 1.00x18.00 E REMAIN
36 { 201+420 | RCP 1-Dia '1.00x15.00 ; RCP 1-Dia 1.00x17.00 { EXTEND 1-Dia 1.00x2.00
37 % 202+110 E RCP 1-Dia 1.00x18.00 i RCP 1"Dia.1;QOx18.00 % REMAIN
38 % 205+833 { RCP 4-Dia 1,00x15.oo %-RCP 4~Dia 1.00x17.00 % EXTEND 4-Dia 1.00x2.00
39 % 213+183 { RCP 2~nia'0f50334.80 €1REMAIN E REMAIN
a0 % 213+327’€ RCP iFDia 0.60x34.80 €'REMAIN é REMAIN
41 €'213+436 é RCP 1-Dia 0.60x34.50 % REMAIN E_REMAIN

E' : : TOTAL {
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{4) Bridges

NO CHAINAGE  EXISTING BRIDGE  PROPQSED BRIDGE
| M;;“;;);;;'EN T RT ROADWAY

1 1794660 7% § SLAB TYPE 12x 8 SLAB TYPE 12x 8 SLAB TYPE

2 186+071 9x45 SLAB TYPE REMAIN  12x45 SLAB TYPR

3 1964372 9%35 SLAB TYPE 12x36  SLAB TYPE REMATN STAB TYPE

4 207+736  7x15 SLAB TYPE 12x15 STAB TYPE \ox15 SLAB TYPE

5 2094265  12x28 SLAB TYPE 19x24 STAB TYPE  REMAIN SLAB TYPE

6 2114787  7xlZ STAB TYPE 12x12  SLAB TYPE 12412 SLAB TYPE

7 2144097  7x18 SLAB TYPE 12x18  SLAB TYPE 12x18‘_ SLAB TYPE

310



3.3 Quantities and Construction and Road Maintenance Costs

) CONSTRUCTION QUANTITIES AND COSTS
- (Project ML-3 Length =44.6 km)

e b e R mme s rin EE P PR M W A o S e = em et S gam ey e et Tm e e o e ik S Tt AL ML L e e e et e rar e e hem e eme mde fes e P e Wi L ML e Eet M P St dms S P e e e Pt e Prm TER S Pef mr Mt eh e e e e v Tma e Ty mam T 4mL e S e e e mma moe e e A b ML N e v v MR D AL A Ll o b R A SR b e e des dea tam
ol oreior il e il avele il v fmtefuse et e o feuniivur et nfarefat e e v ool e e it i e =t vir e fbealo el fub e et el e i et raiet et e o e v e mviev el S0 o r el o el i Al £ e ekl

Financial Financial Economic Cost Residual Value
Ttem : Unit Unit Rate Quantity Total Cost e e e
: Baht 1000 Baht % 1000 Baht % 1000 Baht
'EARTHWORK - | | |
Clearing & Grubblng “ha 16,000 169 1,690 85 1,437 90 1,293
Roadway Excavation (Unclassified) : ‘m3 18 320,300 5,765 84 4,843 90 4,359
Roadway Excavation {(Classified Unsuitable .
Material below Grade) m3 38 - - 84 - 90 -
Embankment (Common) : m?3 33 - - 86 - 90 -
Embankment (Borrow) m?3 82 590,000 56,580 86 48,659 90 43,193
Removal of Existing Structure each - 850,000 - - 84 - 90 -
Sub Total 64,035 54,939 49,445
SUBBASE and BASE COUhSES )
Subbase m3 _ 145 102,400 14,848 83 12,324 50 6,162
Aggregate base m3 272 146,100 39,739 B4 33,381 50 16,691
Shoulder {(Soil Aggregate) ' ‘ m3 : 170 58,500 9,945 83 8,254 50 4,127
Sub Total 64,532 53,959 26,980
SURFACE COURSES . . . .
Asphaltic Prime Coat m 2 i1 552,400 6,076 93 5,651 50 2,826
Asphaltic Tack Coat m? ) 789,600 3,948 93 3,672 50 1,836
Double Bituminous Surface Treatmenf . m?. 32 356,000 11,392 91 10,367 50 5,184
Asphalt Concrete Surfacing ton 805 147,400 133,397 90 120,057 50 60,029
Portland Cement Concrete Pavement m 3 1,628 2,100 3,419 90 3,077 50 1,539
Sub Total _ ' a 158,232 142,824 71,414
STRUCTURES (Eguivalent) . . :
RC Pipe Culvert (D=1.00 m) _ mo 1,800 880 1,584 a8 1,394 50 597
RC Box Culvert {(2-2.40x 2.40 m) m 9,000 13 117 90 105 50 63
RC Bridge {(W=12.0 m) m §8,700 210 14,427 87 12,551 50 6,276
PC Bridge (W=12.0 m) m 93,800 - - 87 - 50 -
Bearing Unit ) m2 1,600 - - 87 - 50 -
Sub Total _ L 16,128 14,050 7,026
Total {a) . 302,927 ' 265,772 154,865
Mlsccllaneou& Work { (a) x 7% ) is 21,205 87 18,448 0 o
CONTRACT AMOUNT (b) 324,132 284,220 154,865
PHYSICAL CONTINGENCTIES ( (b) x 10% ) (c) 1s - 32,413 28,422 15,487
ENGINEERING AND SUPERVISION :
{ {({b) + {c)) x 10% 1 (d) ls 35,605 100 35,655 0 0
LAND ACQUISITION _ .
Developed Land : ha 1,250,000 . - -
Less Developed Land ha 625,000 40 25,000 7
Total (e) . 25,000 100 25,000 100 25,000
PROJECT GOST ( (b) + (c) + {d} + (e) ) : ' 417,200 373,297 195,352
AVERAGE COST PER KM ' S : 9,354
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Hiscellaneous ¥orks

Bridge Works

; Preparatary'ﬂurks
Earth Works

Clearing - up
Percentage of
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e a A e A s -

.1 Paveagnt Norks

714,119
1,163,683

1,221,213

1994

2004
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4. BENEFITS

" ROAD CONDITIONS

e mm e e e e s mk s b L wR A SR e el e b A M A R Ak e 4 S R TU L Em LE ok B B e den AR b L mim —m e o e e wm e R iR L A Rm ik ban i ke e T A M e e A W R A W ek PR PTR W WA e T MY ARE fre e n R WAL WA WA D eM e ek e e B H SR R T R e s e e e

N Paved o Laterite ' : .
i No. of No. of _ No. of No. of
Road Good CFair - . . " Narrow Wooden Road Paved Narrow Wooden
Section Length Good /Fair  Fair /Poor - Poor Good Fair Poor Bridge Bridge Length Good Bridge Bridge
3-0702  10.2 EE - - 1.2 9.0 - - - - - 10,2 10.2 - -
3-0800-%  20.2 - - 4.5 9.7 6.0 - - - - - 20.2 -20.2 - -
3-0800-E = 14.2 ~ - 5.5 8.7 - - - - - - 14,2 14.2 - -

{1000 BAHT)

Normal Induced _ V:Nbrmal Ihduced _Normal' Induced’
Year Traffic Traffic Total Traffic Traffic Total Traffic Traffic Total
19494 74,226 - 74,226 35,593 - 35,593 109,819 - 109,819
2000 ]09,363 - 109,363 56,865 - 56,855 166,218 - 166,218
2008 182,535 ~ 182,535 107,074 - 107,074 289,609 - 289,609
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5. ECONOMIC EVALUATION

COST AND BENEFIT STATEMENT = S
. (1000 BAHT)

. CONST. VoG ... TIME  MAINT. o o L
YEAR COST . SAVING SAVING  SAVING TOTAL-. . COST  BENEFIT
1991 55,985 _ : 0 78,669 0
1892 130,654 ' , . S 0. 163,892 0
1993 186,649 I : B o0 209,047 0
1994 74,226 - 35,595 . 405 110,226 0 98,416
1995 80,082 39,139 359 119,580 0 95,328
1996 85,938  42,682.. - 313 . 128,933 0 91,772
1997 91,795 46,225 2617 138,287 - 0 87,884
1998 97,651 - 49,769 - 220 | 147,640 0 83,715
1999 103,507 53,312 178 166,992 0 79,537
2000 - 109,363 56,855 126 166,344 0 75,246
2001 118,509 63,132 - 79 181,720 0 73,394
2002 127,656 69,410 32 . 197,098 0 71,076
2003 136,803 75,687 -15 212,475 _ 0 68,411
2004 61,748 145,949 81,965 ~62 227,852 19,881 65,502
2005 155,096 88,242 -109 - - 243,229 0 62,431
2006 164,242 94,519 -158 258,605 0 - 59,266
2007 _ 173,389 100,797 -~ = -203 - 273,983 0 56,062
2008 (195,352) 182,535 107,074 -242 - 289,367  (39,973) 52,866
TOTAL 239,694 1,846,741 1,004,403 1,187 2,852,331, 431,516 1,120,966
NET PRESENT VALUE : - _ 689,450
BENEFIT COST RATIO : . . 2.80
INTERNAL RATE OF RETURN : , 25.6%

FIRST YEAR RATE OF RETURN : : 21.8%
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6. DRAWINGS

. ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

i S S i)

O o S G SRAGY

r— =3
[ e

=3
£=3

HWY
PI

NG. or #

RC-P-n-daxl

RC-B-n-axbxl
BR-T-ax!—-n

 BR-RC-ax l-a

NEW CONSTRUCTION SECTION OF STUDY ROUTE
IMPROVEMENT SECTION OF STUDY ROUTE

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

PIPE CULVERT {PROPQSED, EXISI'ING)

HIGH WATER LEVEL

HIGHWAY
POINT OF HORIZONTAL INTERSECTION
MUMBER

DEFLECTION ANGLE

RADIUS OF CURVATURE

TANGENT LENGTH

LENGTH OF CURVE

RIGHT

LEFT

EXISTING

EXTEND

PIPE CULVERT. n (ROW), $2(DIAMETER, m), 1 (LENGTH, m)

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

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

CONCRETE BR[DGE, 2% 1 (ROADWAY WIDTH x LENGTH,
m) o (NO. OF SPANS)
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SUMMARY

PROJECT ML-9

ITEM

DESCRIPTION

Changwat
Origin
Destination
Route No.
Project Length '
Standard

- Existing

- Proposed
Traffic

- Base

- 2000

- 2008
Pavement Type

- Proposed

Bridges

- New Construction

Intersections

- Diamond Type

- Junction
Construction Costs

- Financial

- Beonomic
Economic Evaluation

- IRR

- B/C

Bangkok, Chachoengsao & Chon Buri

J.R. 3344 {(Bangkok)
Chon Buri - Pattaya New Highway

Bangkok - Chon Buri New Highway

81.70km

16,500~ 39,700
25,800~61,300

AC pavement (t=10-12.5 cm)
STA 664000 to 82+ 524 (16.5 km)
PCC pavement (t =28 cm)

STA 0+774 to 66+000 (65.3km)

42 sites, 6,522 m

3,261 m (one way) X 2 = 6,522m

4 interchanges-

Directional with a loop

3,569,696,000 Baht
3,214,898,000 Baht

39.6%
7.20

91

FIGURE ~ MATERIAL SOURCE
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GENERAL

Project ML-9 is an entirely new four-lane highway linking Baligkok with Chon Buri with a
total Iength of 81.7 km. It extends from Bangkok through three Changwats: Samut Prakhan,
Chachoengsao and Chon Buri.

The Bangkok - Chon Buri New Highway (ML-9) linking up with the Chon Buri - Pattaya New
Highway (ML-5) at the south of the Chon Buri municipal area will play a vital role as an arteri-
al highway between Bangkok and Rayong by way of existing Route 36, servihg primarily the
Rastern Scaboard. These two highways, ML-9 and ML-3, may be classified as a primary high-
way with the route name of Rt, 36. ' '

Considering the rapid industrial and tourism development in the Bangkok - Chachoengsao -
Chon Buri - Rayong corridor in recent years, this highway is of vital importance to support
the corridor’s continued growth.

Upon completion, much traffic is expected to divert to the new highway from Rt. 34 on which
traffic volume is approaching its capacity.

The terrain is generally flat, but there is a 10 km stretch of rolling or gentle hill sections toward
the end. Land along the proposed highway is used mostly for paddy fields but cassava and
sugarcane fields are dominant in the hilly terrain. '

The planned route originates ai the junction with Srinakarin Road (Rt. 3344) and runs cast-
ward generally parallet to the Bangkok - Chachoengsao railway up_tb Amphoe Lat Krabang.
Then it goes due southeast heading toward Amphoe Bang Pakong through widespread paddy
fields. At around Amphoe Bang Pakong, the new highway crosses the Bang Pakong River at
a right angle. Then, the highway turns again to the right to go due south detouring the EGAT
power station site. The route passes 3 to 4 km east of the Chon Buri Bypass and finally comes
to ML-5 at the south of Chon Buri,

The highway crosses one river and natural or artificial irrigation canals which will require bridges
to pass. The Bang Pakong River with a width of about 350m is the biggest among them.

The new highway also intersects a number of major roads such as the proposed Ouier Ring
Road, Lat Krabang - Min Buri Road (Rt: 3119), Lat Krabang - Nong Chok, Lat Krabang -
Chachoengsao (IM-17), Chachoengsao - Bang Pakong (Rt. 314), Chon Buri - Phanat Nikhom

(Rt. 315) and Chon Buri - Klaeng (Rt. 344). Grade-separation control is planned to control

traffic flows for some of these intersections.

It is anticipated that the ground condition along the route will be rather soft dueé to its close
location to the sea and also its ill-drained flat terrain, Some countermeasures for ground settle-
ment due to embankment construction are required. '

Route alignment was determined taking into account the major physical matters such as large-
scale industrial estates, new airport site, location of major road intersections, temples, grave-
yards and schools, river and canal crossings and densely populated areas. However, demoli-
tion of several houses is unavoidable at built-up areas around the Rt. 315 and 344 crossings.

Horizontal and vertical alighments of ML-9 were designed for a design speed of 120 km/h tak-

ing controlled access operation in future into account.



TRAFFIC FORECAST

Base Traf fiq Yolume

====:::.‘:!:::::2:$ﬁ&:===::==.—.‘.‘zﬂ¥ﬁ:2....—__=--wm—-——————-—_—--«-.—.H-_-—-_— ——————————— RIS RS
_ Traffic Volume
Project Section Ysar ——-————smromw T smmmmm e s s e T T e L
Code MC PC LB HB LT MT HT ADT
ML-9 34-0100~F 1987 1457 10126 815 1740 7306 21?7' 4750 27574
3-0402&3 1987 3475 7380 7431 2525 12673 2159 9707 351856
Traffic Growth Rate o .
{Unit:Percent)
Project Section Perilod MC 24 LB HB LT MT H1
ML--9 34-0100-E ~-1993 T7.31 7.%59 7.66 7.58 6.71 '7.26 6.60
1994 —2000 . 6.18 6.42 6.63 5.48 5.57 5.88  6.03:
2000 -2008 5.65 6.14 6.68 4.95 4.917 4.92 4.65
3-0402&3 ‘1493 7.83 6.65 7.95 7.31 7.07 6.91 6.02
1994 ~2000 6.82 6.97 7.90 6.75 5.73 6.16 5.95
2000 -2008 6.21 6.59 7.00 5.76 5,10 5.08 4.94

(Unit:Vehicles{Day)

Project Zone Year MC PC LB HB LT MT HT Total
ML-Y9 Lat Krabang 1994 1368 1876 0 0 76 1636 19 3607
: 2000 2006 - 2742 0 0 150 2319 53 5264
2008 3186 4444 0 0 286 3426 - 112  B267

SamutPrakarn 1994 1018 - 2307 222 514 1010 779 563 5395
: 2000 - 1469 3365 326 709 1408 1098 811 7716

Minburi 19494 353 132 G 19 49 529 30 759
Nong Chok 2000 506 182 1) 26 68 145 43 1074
2008 785 3089 o 38 101 - 1094 62 1504

Outer Ring 1994 1795 3415 27 197 7686 66 171 4631
North 2000 2592 ~ 4984 40 212 1054 43 244 BEBT

South 2000 1469 3365 325 709 1408 1098 811 7716

Traffic Volumes Generated from Ind_uétria] Estates

1994 508 87 91 178 864

2000 786 120 126 276 1308

2008 11679 164 - 172 406 1899
MAP TA PHUT ) .

1994 0 107 112 219

2000 0 " 152 159 311

2008 0 198 207 405

Note. CT: Container Truck

fUnit:Vehicles/Déy)-

“ (Unit:Vehicles/Day)

93

Future Traffic Volume

ML-9 1 1994 6478 13524 g67 - 2390
Sri Nakarin 2000 9346 18727 1421 3292
- Outer Ring 2008 14607 31673 2380 48486

- R.3119 2008-i1582 25698 2512 4869

3 1994 3108 8551 934 2276
R.3118 2000 4454 12469 1373 3133
- R.314 2008 6914 19976 2303 4611
4 1994 3066 8733 584 1983
R.314 2000 4146 13109 922 2934
- R.314 2008 6124 21681 1584 4583
. 5 . 1994 2028 4558 519 1784
R.311 2000 2728 6812 816 2607
- R.344 2008 3985 11127 - 1409 4050
6 1994 1700 4522 1143 2115
R.344 2000 2487 6750 1795 3063

ROYTE 314 ROUTE 314

PROJECT ML~—9

{Unit:Véhicles/Day)

T

ROUTE 314

UNIT @ VEHICLE / DAY



3. [ENGINEERING
3.1 Materigls and Boring Results

(1) Materials

DESCRIPTION OF MATERIAL SOURCES

. : : Description E_s’timated_ Hauling -
Material Source ©of Quantity Distance
: : : " Sample cu,.m. . {km)

Soil - Along the Route 344 Near Km. 104000 Silty Sand Plentiful 85 - 15
- Both Sides 0.3 km . |

Laterite Along the Route 315 Near Km 20+000 ~ Gravelly  Plentiful 83 - 15
Both Sides §.0 km Laterite _ '

Crushed Rock Route 3 Km 99+150 Lime Stone Plentiful 78 - 15

Right Side 1.2 Km

FIGURE MATERIAL SOURCE

RESULTS OF LABORATORY TESTS

Conp,
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gpt. . CRR  Susli
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