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PROJECT IM - 16
~ Changwat : Pathum Thani -
A, Lam Luk Ka - B. Khlong 16
Length  : 20.8 km




 SUMMARY

PROJECT IM-16

LOCATION OF PROJECT

ITEM DESCRIPTION ROUTE
Bang _Pa«' . =
: _ . 3057 0100 i,
Changwat Pathum Thani/Nakhon Nayok Bang Sai 4 , 3
. Wang Noi ) 8‘?&
Origin A. Lam Luk Ka e .
Destination B. Khlong 16
Route MNo. Rt. 3312 5 :
Project Length 20.80 km ngkharakg
Standard ® Nong Suoo\oz .
- Existing — ? _ -
- Proposed F3 ~_l&Z . .- S, P '
P - SPHATHUM THANI &="" 9
Traffic 8o g‘ég 205 00} Thanyaburi Fo
- Base 274~ 540 8! - I — ' §
- 2000 600~ 1,200 ““> ] ——r 1
- 2008 1,000~ 1,900 212,010\ % {"am Luk Ka
’ 3 332 002

Pavement Type

Nongchok  Bang Nam Prieo

- Existing Laterite . A
' o/ e @2
- Proposed AC pavement (t=35) , 74 '
. : €304 020, S

Bridges

- New Construction 9 sites, 337m

- Replacement —

placemen Latkrabang

Construction Costs :

- Financial 118,251,000 Baht

- Economic 104,355,000 Baht
Economic Evaluation - . _ .

- IRR ' 19.9% - ' . 326- :

. ¥ o J O X -
- B/C . 1.76 | | - PRAKAN JI831/5, . Bang Phii %8
: . o SCALE
] Q IO Km.
LEGEND :
EEEEMEN  PROJECT ROUTE PROVINCIAL HIGHWAYS
DIVIDED HIGHWAYS PROVINCIAL HIGHWAYS ( Unpoved )
eormen  NATHONAL HIGHWAYS ®.® CHANGWAT,, AMPHOE

16-1 .



GENERAL

The proposed route lies in Changwat P_athu:ﬁ Thani and Ch_ahgwat Nakhon Nayok.

It ongmatés at the end of paved Route 3312 in Am'phOe Lak Lum Ka, ru'ns ¢astward crossing

elght khlongs and ends in Ban Khlong Sib Hok with a totai lengih of 20. Skm

Out of the elght khlongs located at about 3.5km mtewals three {Khlongs 9, 10 and 11) are

equipped wsth wooden bridges (W =400 m, L =4,400 m) sufficient for motor vehlclcs One khlong
has onIy a 2 m wide wooden brldge limited to passengm cars and motorcycles. The remaining
four khlongs have no bridges and vehicles are forced to make detours to go.to the other sxdc

The surrounding area is well cultivated with paddy and houses are_ densely built along the khlongs.

The existing road is entirely of laterite.

In terms of horlzontal ahgnment few problems emst along this route. However, new conmete

" bridges are required for all elght khlong crossings. The road surface needs to be ralsed as H-W.L.

. in [hlS area is 1.80m, about the same level as the exlstmg road surface

Upon com_pletion of the proposed road, accessibility of area re’mdents to Bangkok will be greatly

improved.

16-2



2.

===::::'z:::===:u.,r;nm’:::—_-z:-,.:======:z:_—===-_:===:.==_-.-:=m:z===;:===§; EEmmmsmEsEEET=
Project Section Year MG FC - LB. . UB "LT' MT HT . . ADT.
IM-16 3312 1994 626 97 67
2000 884 143 90
2008 1483 253 142
PHD 1984 269 27 133
2000 380 40 180
2008 637 72 Z84

TRAFFIC FORECAST

Ba_se -Traf i_‘fic,_ Vplume.

(Unit:Vehicles/Day)

Projec{_ Section
Code '

IM-16 3312 1988 365 50 . 39 61 344 37 19 540
PWD 1988 35 7 77 0 0 148 .71 35 214
SR TSRS R SRR RS Smroe s s S B e e e St e == '--"zz'"-"'—_. m=ieren

_(Unif%?ércénﬁ) -

'(Qﬁit}VehiEiesté§y.:

16-3

- BASE

{.AM LUK KA

i

\ ROUTE 3312

274

KHLONG 16

1994 ' . 2000 2008

LAM LUK K& !_.AM LUK KA LAM LUK KA

. 800
RQUTE 2312
200
ROQUTE 3312
1800

KHLONG 6 KHLONG 6 KHLONG 16

UNIT I VEHICLE / DAY

PROJECT IM -~ i6



3. ENGINEERING

3.1 Materials and Boring Resulls o : : : - o o T LA
) ' ' . . j L FIGURE  MATERIAL ~SOURCE
© (1) Materials _ B ' . .: N 1 R ' - |
‘ ' ' . 3057 GlOO 0. Ban Na L,
. Bang Pa-ind k. R
_ Bang Sai . AL hE‘%’S
DESCRIPTION OF MATERIAL SOURCES . ® | O\ e
: : . . : _ L2 O, T o™
------------------------------------------------- e e 1. e
Description Estimated Havling 40
‘Material Source of AQuantity Distance : -
Sample cu.m. (km) o Ongkharaok g &
""""""""""""" f‘““"f““_“___'____'""“”"“""”""’"""'_m—”",_""___""__ l\éong Sua . ' '
S011l Route 305 Knm 37+000 $ilty Claved Plentiful 25 3214 0100} . S
Left Side 0.3 Km Pine Sand P 060\
. | - _ : - Al Khlong }i Luang g
Laterite Route 2 . Km 118+000 Gravelly Plentiful 82 FHANI ) & 8
Left Side 3.8 Em Laterite : : e Thanyaburi o
. ' &
Crughed Rock Rounte 1 EKm 128+500 Lime Stone Plentiful 97 E _Q
' Both Sides ' : iM—16 -
_______________________________________________________________________ 7 Lam Luk Ka
|3320102 -

» Nongchok
e N
RESULTS OF LABORATORY TESTS vl
“““““““““““““““““““““““““““ - - Tmmeemm memmmmmmeTns Q¢ o
Conp. _ ?0 %o
Sieve fnalysis ¥ Passing Plasticity DH-T Stand, Lab. C.B.R, . Oé‘ o
__________________________________________________________________________ o 5
(=}
Opt. L8R Swell
50,0 25.0 19,0 9.5 ¥4 #10 #40 8200 L PI 95 gn/ce 901 1 : \
"""""""""""""""""""""""""""""""""""""""""""""""""" mTmrTmTmesTE CHACHOENGSAOY,
Spil 00 9% 84 3 2.0 9% 103200 A0 0.l 514'0200
Laterite 00 93 86 & 39 27 B 24382 6820 8 - AR
_!g Qf © \
Crushed Rock »80 / mf

_______________________________________________________________________

He_te v fAbrasion test result of Erushed Rock 22,6 1

LEGEND
EBMEE STUDY ROUTE BORROWPIT OF EMBANKMENT
_ NATIONAL HIGHWAYS (4 LANE) A\ SOURCE OF GRAVELLY LATERITE
e NATIONAL HISHWAYS { 2 LANE ) @ SOURCE OF CRUSHED ROGK

"PROVINCIAL HIGHWAYS

16-4



{2) Boring Results

House
- %House

BOREHOLE LOCATION

iKhlong 10

e & . 00 m.

~——-—-——To Lam Luk Ka

House

i . House ,//A
.'. Z

To Khlong 16

®

NOT TO SCALE
Location sketch of Borehole BH-3

SUMMARY OF TEST RESULTS

BORING LOG

. - i N - A ] .
] DEPTH ‘E‘ ATTERBERC LIMIT E SIEVE ANALYSIS é URHDRAINED SHEAR STRENGTH vm. o %
-] . z o
4 M. &, % %'“E % FINER 3 | unconrmnen } penvane | & 013 £
z o EA B SHEAR SHEAR 1K é
3 cont | £ oL SO AV N N O B é - : & 3
M o 5 L. . s lwe ] «lofo]mi Qu: | Qua Q.1 o %ng o
ss-1 11.50 {1.95 | 81.3 1.57 100 |99 | 9sl cn 2
55-2 §3.00 |3.45 191.2 1.54 a CH 2
$5-3 14.50 |4.95 | 107.4d 75.1{28.8 |46.3 1 1.4d . CH 1/18"
s5-4 J6.00 |6.45 | 107, 100 |99 | 97| cu 1/6"
§5-5 [7.50 |7.95 {93.4 1.43 cH . 1.2 11/6"
ss-6 [9.00 [9.45 |88.3 1,50 cH 2. 2
55-7 {10.50(10.95]{79.7 CH 2z
$$-8 112.00{12.45}72.5{72.3}25.3 47.0 | 1.60 CcH 2.5 ) 2
55-9 |13.50[13.95|68.9 ' 1.63 100 { 90 | cn 2.5 2
55-10115.00)15,45] 24,7 Jz.00 : -cit 13.7(- 14
55-11116.50}116.95[24.7 | 74.0 |24.1 J49.9 {1,908 ' ‘oo | 99 §cu 15,04 11
SS-12118.00(18.45]25.5 ‘ 2.0% ci 22.51 17
$5-13§19.50{19,95] 25,3 cH - 22,5} 19 ]
R 4
5S-14121.00(21.45]25.4 2.00 100{ 99 | 96 | cH 22.5}1 20
$5-15022.50122.95(25.6 |64.3 {26.7 | 37.6]1.97 o sl 2]
S5-16 [24.00 [24.45]19.2 2.14 i CL 28 -
55-17 125,50 [25.95 |21.4 100 [98 f9s 97 67 Jon’ 28
55 -4 | : 428
55-18 127.00 |27.45 |20.1 }37.0 6.3 | 20,7]2.10 . L L
5519 128,50 [28.,95 |20.0 100{99 |98 je4 lcL G
35-240 130.00 [30.45 [20.5 len ' 35
- - T - o e e e
55-21 31,50 J31.956 {20.9 10099 |52 Yor-si | 27

16-5

B O urz @ Wiz
- g . O Notural Water Cortont a av a o
E.E EE . O MATERIAL x Plostic Limit XoR a3y
ES g 33@ . & Llquid Limit 23 3 .18 W0
—— L. i 1
. g . (%) O 327, N ( Bioa/H)
0 040 80RO 20 40 &0 80
Clay trace root, grayish brown
and gray. (Top soil) 1.50 m 3
1|55 By h
Clay, derk gray, soft.
41 o) 2
2 {55 [P £.00 m
108
¥ 1/18f
> > [%5 e Clay, dark gray, very soft. X —— "’ & B
: (cH) 1o BV '
4 {55 g ~
.!/6"
s |ss EE :
¢ lss 9.00 m - / 2
e
e
0 I 7
C trace fi sand dark gr i
7 (s = Si?—:: race fine san gray, ! JJ
(EH) 2
855 4 k———_AF l)
9 155 1 !12
o
e . 15.00 m // "
1655 471 ; ir ?
: C1 rayish brown, sktiff.
nss b o3 ' 5 Jn u
18.00 m \ 17
12 155 B ‘
L— Clay trace fine sand, grayish T
74| 13155 £474 -brown, brown, very stiff. .
(CH). zﬁ
14 |55 b—,; + :
> ' 21
15]ss 574 S 7Y
: 24.00 m - \ 28
. || 7 4
75 16 (85 43‘_ Fine sandy clay, li-grayish ]
brown and brown, very stiff.
LY. —
17 | 55 b _ i}
12z Fine sandy clay, li-grayish ] t:l\
brown and brown, very stiff. <
L R~ T ' s ?
28.50 m
19 | 55 4 4 & 36
) Fine sandy clay trace sand ’ 1
30 : 35
brown, hard.
20 | 55 B ?gf':' " ?
31.35m
- 37 -
217 53 b {A) 395 w h [l;|
t END OF BORING
G
(A} = Clayey sand to sandy clay,
brown, dense.
{CL-5C)




BORING LOG

BOREHOLE LOCATION p—— . ‘N'j "
hole BI- i ' % : O Noturd Woter Contorl | & av a o
;giaiéogczrgtch of Borehole - ;‘E' P g %»é ‘ . . . X o2 {ymty
. - ! s 0
e ] < e Q N gg DESCRIPTION  OF MATER.AL o Uqud Limit 23 ? ! ;
3 B i @é § ¥ .E,E ) O =T, H { Blow/ e}
e o . . 0 20 40 &l 80
: . 2 T Te Khlong 16 —* 0 & 20 30 0 B0
a—-TO Lam Luk Ko Lateritic road i _ : e "
R ———— r 1 | Clay, brownish gray, medium to - 5
- i L Vss b stifr o . 1 Jao
M—— mﬁ — Vb ¥ U:H) . e
— 8 '5 T N — 2.80 m I : /2
) | 2 |55 Z44 Clay, datk gray, soft. .00 “\ ﬁg
- i {TH) SAum - iaF
n . 802 2
Or ] S5 S
y 5 5]’ Z¥A (lay, dark gray, very soft. ol o
o (cH) A L
< _ a | 5517 f
a 5# 7.0 m q{ 12
ileH N : IR B 3 <= o=
@ 6| 55E5 {CH) :
: \ o =
Building [N ‘ g N I f -
< NN | sk d
SSASNNNAN SN \ B
rrigation, 8 | s5b4 R
NofFice RID. SE IR 13.00 m P -
\ L 9| 55} *of/——é :
— = — e T ] Clay trace sand and sand pocket, -
\ Khlong Hok Wa % grayish brown and li-brewn, / 11
\ D —— R 10 |55 jéi Stiff. il
- " ' (cH) 16.50 e
1 |85} : d
SUMMARY OF TEST RESULTS Clay trace to Some fine sand, 17 R
: - 12 153 ZZ; i i b some
\:E T N . li-graylsh brown, fra:.uwn
Z EAR STRENGTH vm. ; iff.
DEFTH ATTERBERGLIMIT [ 3 SIEVE ANALYSIS & UNDRAINED SHEAR STRENGTH v £ li. red, very stif g L 21
$ . il E - ) EZ 2 5 700 13 | S50 (CH) i
= M. a % o % FINER. 3 | UNCONFINED | FIELD VANE vyolage \ |
b O ® BE o : E 19
P o A @ SHEAR SHEAR § % é -—-1 w | sk ?
‘;‘ FROM | TO L i P po il (NN RN Mg g ) & b B
. * ; rFa
b S A BRI TN BRI 5 Qun e | Qv Q %ng 5 15 | 55} |
s8-1 |1.50 |1.95 132.9 {65.4] 24.9( 40.5/1.79 100 99 | 99 | cil . 6.2 9 7J- 75
55-2 {3.00 }3.45 |91.0 1.51 CH 1.2 2 16 | sSEP "
: 25
— - .50
55-3 {4.50 14.95 |101.9}73.2| 28.0/ 45.2 cH - 2718 . 25.50 m
SO SN A Y8 1 VU ] i i Y SOV
55-4 16.00 |6.45 |97.3 1.46 oo { 99 | clt 1.2 |2/18™ I 25.50 m . 38
17 155 P Fine sandy clay, brown, hard. 3 -
s5-5 {7.50 {7.95 {85.5 1.54 cli : 2.5 2 ] ) L) 26.80 o . 1
ss-6 |9.00 |9.45 [Bo.9 ci N 2.5 { 2 18 |55 i _ e
55-7 {10.50{10.95{71.3 1.59 CH - 2.5 3 Silty F‘Aine sand, brown, and
S - li-grayish brown, dense. X - . é}ﬁ
s5-8 {12.00{12.45{74.3 1.56 100|929 {98 |l 2.5 2 19 {55 £ (g i - \
55-9 113.50(13.95{32.7 l7g.a] 28.1] 50.311.88 cit 13.74{ 10 30.00 m i
20 |ss (€] 30.45 m H
55-10 11500115 .45424 .7 1,06 100l99 (93 tal 7 ) 18.7 11 - i :
55-11 116.50 {16.95]20.2 2.0 , ci 18,7 19 _ L
END OF BORING
S5-12 118.00 {18.451{22.3 2.05 100}99 {98 feu 22,51 17
£5-13 {19.50 {19.95{20.8 2,09 cit 22,671 21 .
s5-14 121,00 021.45024.5 2.00 4 o a1.21 19 _ (A} = Silty fine sand,
- 3 i ish brow
55-15 |22.50 122.95|26.7 cil - 20 li-grayish brown,
' - ’ ' o very dense.
BS-16 124.00 124.4526.3 170.9 | 24.9 | a6.0] N I [ 25
55-17 [25.50 [25.95 [18.4 [40.2 | 18.5 | 21.7 |2.11 100 9993 {79 |en ' —Jl 38 . (s
55-18 |27.00 J27.45 5.3 ] 100|87 [25 fsm , . 16
35-19 l26.50 |28.95 [i8.3 ' L SM _ 38 | — oo e -
55-20 130,00 [30.45 19.8 100 9984 |29 lsm : ‘ 68
s e e = i R Il:._,_p— e
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BOREHOLE LOCATION

— e

Lateritic road

o JT¥ooth |

To Lam Luk Ka

f

House &R

House

New Irrigation Gate

House

reritic reaq L

Path

irrigation Gote

Rice field

Khiong 16

|

1L

3.00m

-

BH-5 (oateritic road

?
)

Rice field

NOT TO SCALE
Location sketch of Borehole BH-5

3369

Route No.

To Wat Anm Phowan

—

SUMMARY OF TEST RESULTS

. bEPTH é P SIEVE AMALYSS é * UNDRAINED SHEAR STRENGTH yrn.? g €
Z M. S . % g.,e 9 FINER g UNCONFINED | FIELD VANE g é =g
§ o z = 7 SHEAR SHEAR <| %
oM | 10 £ i | | A No. | Hov) No. | Blo. g No. g , 1, E b é
S wetl 4 fiofoan om0 Qu? } Qun Qv A £ Yo &
55-1 |1.50 {1.95 | 80.% 70.8] 25.7} 45.3 1.56 o0 | cn 5.0 § 2
$5-2 [31.00 [3.45 |102.7 Cit 1.7 2
$5-3 [4.50 14.95 §102.8 1.45 sl 1.2 la/18"
SS-4 [6.00 {6.45 | 93.8 1.49 100 | it 1.2 | 2
55-5 {7.50 {7.95 {100.1|82.0] 27.6| 54.4] 1.40 ci 2.5 | 2
s8-6 19.00 [9.45 | 85.7 cH 2.5 | 2
55-7 }10.50|10.95] 75.4 1.57 100 | cil 2.5 2
SS-8 112.00]12.45| 75.4 cH 3.7 | 2
55-9 [13.50{13.95| 78.4 1.55  CH 3.7 | 2
55-10 [15,00{15.45} 30.072.5{ 26.1| 46.4} cH 13.7] 15
55-11 [16.50{16.95) 26.7 1.94 100} 99iog | cH 15.0{ 18
$5-12 [18.00 {1B.45| 26.1}66.1 | 25.3 1 40.841.97 CH §21.2] 22
55-13 [19.50|19.95] 26.6 1.88 cH 22,5 24
55-14 21,00 |21.45] 23.0 @ [100]ss |Ska | i 29
55-15 [22.50 |22.95] 12.6 sp-sh - 35
[55-16 [24.00 |24.45| 14.2 100 § 96|79 |32 |11 |sp-sh 20
35-17 125.50 |25.95 | 12.1 SP-SH 27
5518 {27.00 [27.45] 10.4 94 {.73[44 |20 |10 |sp-sh 54
55-19 $28.50 28,95 12.2 sp-sh 37
s5-20 130.00 1045 [ 22.3074.2 [ 24.7 |a0.512.04 | 10099 |86 | cn 35
i5-21 P1.50 |31.954 23.8 1._99 T Clt ] 16
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BORING LOG

O w2 & o2
- ’_|— © Noturd Woter Condent A av a o
g 2|28kl » x Piate Limit x ok 2y
g;iggi : N OF MATERIAL a Uquid Umit 25 s 75 ®
5 g Il L
@ E E . (%6} O 2T, N { Blow/#t)
o 20 4060 8 KO 20 40 80 80
Clay, grayish brown, soft.
1 (Fill makertial, CH) 2
1 |Ss 2] 2.00 m X -0 h ]
2 {55 b Clay, dark gray, soft. \\ 105 || 2
A4 (o) il
’ 4.00 m
03] 27180
5 3} 5SS 21 Clay, dark gray, very soft. '} ql /1
H
) {CH) 6.00 m Fi 2
4 | 55 A q KIJ -
. Clay, dark gray, soft. 2
R =% (cu))“ o X L, &
/1 -
6 | 55 Z47 5 )
10
2
7 | 55 = d]
2
8 |55 oot 5 LI]
9 fssia ! k2
14.90 m /’ \
15 10 55 15
1 Clay, gray, stiff. X?( 2 Y
{cH} 156.50 m
1 | ss i \I_, 8
i 22
Elay trace sand, grayish browsn
o471 & .
12|55 fad and brown, very stiff.
_ (CH) l]!il 24
26_ 113 {55 £
21.00 m \29
1 | 55 e 2+ie-n o c{
Fine to medium sand, brown, =
15 | s5 dense. (5P-S4) 23.50 m ( /}]
16 {55 [~ . 0
25 | Hedium sand some fine sand,
brown medium dense. (SP-5M)
L T .27
17 |55 _‘_,24 Medium sand some fine sand, brownishl @ a,
\‘
gray . medium dense. {5P-5M)} 77.00 m \ 54
18 |55 [ ? )3
Medium to coarse sand some [ine 7
19 {55 b . (\‘, 37
<] gravel, brownish gray, very dense
30 ko dense. . {5P-58}) 30.06 m y 35
20 [ 5SS £2PF clay trace to some fine sand, .]—;K ray
grayish brown, hard. (CH}
2 | ss B 3.95 m ) & s
ENO OF BORING
35
(A) = Fine sandy clay,
gray, medium dense.
(cL}




3.2 Preliminary Desigh

{1) Geometric Design Criteria

Design Standard F-3
Design Spee_c_l T0-90 km)‘h
Geometric Design Critetia
. Design Speed . (km/h)
Desoription e
' 70 80 - 90
Minimum Radius & Curvature (m) 160 210, 280
Minimum Stopping Sight Distance (m) 90 115 140
Maximum Gradient (%) -7 B 5
€ OF EXISTING ROAD
. i
R 1800 15.00 v
. IO.IOG -
200, 600 L 200 t
1 ! I ! ! ]
I : PH  =2.001 ) .
/ R R M\ gL =190 '
---------- el TN oL o 0000

TYPICAL CROSS SECTION
IM~16 ROAD CLASS F3

16-8

(2) Pavement Design

Desipgn Camulative No. - Thickness of
"CBR of -+  of ESA W18 x 10 ~  Pavement Structure
Subgrad (10 years) ' (em)

_ Surface 5.0
4.0 280 Baze . 20
Subbase 15

i’ OF EXISTING HOAD

0.00
200 L 209 Il_ 300 N 2
43 0.2 D.28 045 .
- e — . N
e -~ o
L ASPHALT COMCRETE ¥1B-tRL : L ) :
SOIL AOOREGATE SHOULDER L past counss T+ 20 cu. SOIL AGGREGATE SHOULOER
SUN-BASE T 15 Lad

FIGURE TYPICAL PAVEWMENT STRUCTURE FOR FLEXIBLE PAVEMENT IM-1i6



(3) Culverts

NEW CULVERT

EXTEND 1-0.60x 2.00 -

[
1
1
L}

EXISTING CULVERT
RCP 1-Dia 0.60x10.00

BOX 3-2.00x3.00x11.00
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RCP 1-Dia 1.00x12.00

EXTEND 1-0.60x 2.00
EXTEND 1-0.60x 2.00
EXTEND 1-0.60x 4.00
EXTEND 1-0.60x 2.00
EXTEND 1-0.60x 2.00
EXTEND 1-1.00x 2.00
EXTEND 1-0.60x 2.00
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M m e m SR AR omm ME o Mm um me mm M e M e W WM P e ma S m Yo o mw M Mm =% mm mw mL %= wa Yo mo = mas Y= mw mm e = e

NEW CULVERT

—mlmn wm ko e ko e am

FXISTING CULVERT

CHAINAGE

RCP 1-Dia 1.00x14.00

P 1-Dia 0.40x11.00

RCP 1-Dia 1.00x14.00

P 1-Dia 0.30x12.00
P 1-Dia 0:40x19.00

RC
RC
RC

RCP 1-Dia 1.00x14.00

RCP 1-Dia 1.00x13.00

! RCP 1-Dia 0.40x11.00

33+002

! RCP 1-Dia 1.00%13.00

334161

RCP 1-Bia 0.40% 9.50°
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1
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CHAINAGE

i
|
H

NO. } * EXISTING CULVERT E NEW CULVERT
81 | 374116 ! RCP 1-Dia 0.30x B.00 .€ RCP.1_Dia_i.b0x11«00
82 % 374274 | RCP 1-Dia 0.40x10.40 { RCP 1-Dia 1.00%12.00
83 { 374489 i ROP 1-Dia 0.40x 9.00 i ROP 1-Dia 1.00x13. 00
B4 { 37+878 RCP 1-Dia 0.30x 8.40 { RCP 1-Dia 1.00x14.00
85 | 38+088 | RCP 1-Dia 0.30x 7.90. ! RCP 1-Dia 1.00x14.00
86 é 38+193 | RCP 1-Dia 0.30x 9.00 RCP 1-Dia 1.00x14.00
87 | 35+432 | RCP 1-Dia 0.30x 9.00 i KCP 1-Dia 1.0011.00

v . ¥ . .

16-11

(4) Bridges

 NO.  CHAINAGE

EXISTING BRIDGE

PROPOSED BRIDGE

i0
11
12
13

14

15

. 18+893

19+559

. 20+828

214049

22+468

23+343

24+383

25+367

. 26+150

27+425
28+657
3i+980
344095
36%400

39+020

4.00x 4.70

4.00x 4.00

4.00%40.00

4.00x 4.50
4.00x 4.10

4.060%44.00

4.00x 4.00

4.00x 4.00

4.50x44., 00

5.00%21. 30

wodn TYPE
WOOD TYPE
WOODlePE
WOOD TYPE
WOOD TYPE

WOOD TYPE

WOOD TYPE

- WOOD TYPE

-WoOD TYPE

WoOD TYPE

1.50x37.00 WOOD TYPE

(Pedestrian)

4.50%29.8% WOOD TYPE

-10.00x40.00 ° SLAB TYPE

10.

10.
10.

10.

1g

10.

10.

10.

00x44.

00x44.
00x21.
00#3?.
.00540.

00x48.

00x30

00x35.

00
00
00
00

o

SO0

00

SLAB TYPE

'SLAB TYPE

SLAB TYPE

SLAB TYPE
SLAB TYPE
SLAB TYPE

SLAB TYPE




3.3 Quantities and Constructmn and Road Maintenance Costs

1 CONSTRUCTION QUANTITIES AND COSTS
(PrOJect IM 16 Length 20. Si\m)

:::::::::::::::::::::::::::::::.:::::::z::::::::::m::x::::::::::::::::‘:.:::‘:::::‘::::xzz:::x:.—;::._._.._._,.__._._...._m,_.__.__.a___..__..-v

- : Financial : Financial Economlc Cost Resldual Value
Item - : : " Unit Unit Rate Quantity Total Coést = —=mmemeo——— oo o cm e T T
' Baht .- 1000 Baht % 1000 Baht % 1000 Baht
EARTHWORK o Lo . _
Clearing & Grubb:ng = ha 10,000 19 1¢0 85 162 90 146
Roadway Excavation {(Unclassified) m3 18 8,000 - 144 24, 121 80 109
Roadway E\cavatlon {Classified Unsuitable - : ' : o
Material below Grade) m 3 51 - - 34 r - a0 _ -
Embankment {Common) - o m¥ .33 ' - - 88 R 90 .
Embankment {Borrow) m 3 115 171,300 19,700 86 16,942 90 15,248
Removal of Existing Structure _ each 60,000 RS ' - B84 .= 80 . -
Sub Total N . 20,034 17,225 15,503
SUBBASE and BASE COURSES 7 : ' _
Subbase. - _ m3 229 27,100 .. 6,206 _ 83 5,161 50 2,576
Aggregate base : m3 357 _ 29,400 10,496 84 8,817 50 - 4,409
Shoulder {Scil Aggregate) . m3 264 . 13,300 3,511 83 2,914 50 1,457
Sub Total . : 20,213 16,882 8,442
SURFACE COURSES ' - ' '
Asphaltic Prime Coat m?2 11 143,100 1,574 93 1,464 50 732
Asphaltic Tack Coat . m2 5 122,600 613 a3 570 50 285
Double Bituminous Surface Treatment m2 _ 33 : - - 91 . - 50 -
Asphalt Concrete Surfacing . ton 928 28,900 26,819 90 24,137 50 12,0698
Portland Cement Concrete Pavement : m3 1,694 - - 90 : - 50 -
Sub Total 29,006 264,171 13,086
STRUGTURES (Equivalent) - | : |
RC Pipe Culvert (D=1.,00 m) m 1,800 840 1,512 88 1,331 50 666
RC Box Culvert (2-2.40x 2.40 m) m 10,000 35 . 350 S0 3156 50 158
RC Bridge (W=10.0 m) m 60,000 337 20,220 87 17,591 50 8,796
PC Bridge (W=10.0 m) ' m 87,300 - - 87 - 50 -
. Bearing Unit , - in? 1,600 - - 87 - 50 -
Sub Total o 22,082 19,237 9,620
Total (a) | | 91,335 79,515 46,651
Miscellaneous Work ( (a) x 7% ) 1s | 6,393 87 5,562 0 0
CONTRACT AMOUNT (b) : . 97,728 85,077 46,651
PHYSTCAL CONTINGENCIES ( (b) x 10% ) (c)  1s | 9,713 8,508 4,665
ENGINEERING AND SUPERVISTON - |
{ ((b) + (e)) x 10% ) (d) . 1s ' 10,750 100 10,750 0 0
LAND ACQUISITION
Developed Land . ha 106,000 - -
Less Developed Land 'ha - - -
Total {e) _ . o 0 100 0 100 . 0
PROJECT COST ( (k) + {c) + (d) + (e} ) . ' 118 251 104,335 51,316
AVERAGE COST PER KM : o ' _ 5,685

e e e e R e e g g
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3.4 Construction Schedule

) Road Maintenance Costs

T e o o g e . e £ S % e
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Bahit/Year)

{Unit

1993

1992

“Year and
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4.  BEMEFITS -

ROAD CONDITIONS -

Wlthout PrOJect Wlth PrOJecf
L : . Paved _ ' ' Laterite : o ' o :
'—aa————hf-h—'u-—'----——-a---.——-'--'- mmmmmm et R T E e prpuy M No. of No. of N : No. of No. of |
Road © Good: ‘Fair: ) . Narrow Wooden Road Paved Narrow Wooden

Section Length Good /Fair © Fair'/PbOr' Poor Good TFair Poor Bridge Brldge Length Good Bridge Brldge

3321 103 - - o - - 10.3 - - 11 10.3 10.3 - -
PWD  10.5 - T - -1 10.5 10.5. - -

e e e L A e e e o R et R e e v e et e A fes e T ek o e e R A e A e aad e o S e o A e i b o an e e e 7 e i b M Mm e e A T = s A Tm A S e mm A A - e T A e Tt e e An e i S+ = A U e

VOC AND TIME SAVINGS

| | | | {1000 BAHT)
""""""""""""""" VoG savings  Time savings  Total Savimgs
" Normal  Induced T Normal | Indueed Normal  Induced
Year Traffic Traffic . Total “Traffic. = Traffic Total Traffic Traffic : Total
1994 14,843 ' 1,086 | "15,933_ 3,935 2,255" 6,190 18,783 3,340 22,123
2000 20,196 1,480 21,675 5,380 3,081 8,441 25,556 4,561 30,117
2008 32,060 2,352 34,412 8,618 4,908 13,526 40,678 7,260 47,938

e s e L s e e A e AAL e A e i) R T A T W A A e s T o T L A e T e G S b R e e s S ot et Be e Sy v i R e R e RE Al ey ETR M il AR S ST A T M AR A et £ e ek i e AR e e e e e A e e a
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5. ECONOMIC EVALUATION

COST AND BENEFIT STATEMENT D
: : = _(umoamw)

i A wm UR s G e R e e e W e e e e e e A nk fm R G et B e A GR ek S A e o s it M R i e Bl e Al e e e ek o T e e e e e e e v e 1 S e e e e e

COST BENEFITS DISCOUNTED(12%)
CCONST. . VOC ~ TIME = MAINT. . - S o
YEAR COST  SAVING - SAVING  SAVING TOTAL COST  BENEFIT -
1992 36,517 | S . 0 45,807 - 0
1993 67,818 2 S ¢ 75,956 - . 0
1994 15,933 6,190 63 22,186 0 19,809 -
1995 16,890 6,565 54 . 23,509 0 18,741
1996 17,847 6,940 45 - 24,832 - 0 . 17,675
1997 18,804 7,316 36 26,156 0 16,623
1998 19,761 - 7,691 27 27,4179 0 . 15,592
1999 20,718 8,066 18 28,802 0 14,592
2000 21,675 8,441 9 30,125 0 13,627
2001 | 23,268 9,077 0 32,345 0 13,064
2002 24,860 9,712 . (9) 34,563 0 12,464
2003 26,452 10,348 (18) 36,782 0 11,843
2004 13,434 28,044 10,984 (27} . 39,001 4,325 11,212
2005 29,636 ~ 11,619 (36) 41,219 0 10,580
2006 31,228 12,255 (45) 43,438 0 9,955
2007 32,820 12,890 (54) 45,656 0 9,342
2008 (51,316) 34,412 13,526 (63) 47,875  (10,500) 8,747
TOTAL 66,453 362,348 141,620 0 . 503,96 115,588 203,866
NET PRESENT VALUE : 88,278
BENEFIT COST RATIO : 1.76
INTERNAL RATE OF RETURN : _ 19.9%
FIRST YEAR RATE OF RETURN : - 16.3%
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6. - DRAWINGS

ABBREVIATIONS and SYMBOLS for PLAN and PROFILE

HWY
Pl -

NO., or &

LT
EXIST.

EXTD.

RC-P-u-dax1

RC»B-n-a'x bx1
BR-T-ax[—n

BR-RC-ax1-a

SPANS)

NEW CONSTRUCTION SECTION OF STUDY ROUTE
IMPROVEMENT SECTION OF STUDY ROUTE

BRIDGE (PROPOSED, EXISTING) .

BOX CULVERT (PROPOSED. EXISTING)

 PIPE CULVERT (PROPOSED, EXISTING)

HIGH WATER LEVEL

HIGHWAY

POINT OF HORIZONTAL INTERSECTION
NUMBER

DEFLECTION ANGLE

RADIUS OF CURVATURE

TANGENT LENGTH

LENGTH OF CURVE

RIGHT

LEFT

EXISTING

EXTEND

PIPE CULVERT, n (ROW), ¢é.(DiAME'I°ER, mj, 1 (LENGTH, m)

BOX CULVERT, n (NO. OF CELLS), ax bx1 (CT.-_AR SPAN %

DEPTH x LENGTH, m)

TIMBER B?.IDGE ax! (WIDTH x LJ:\IGTH ), n {NOQ. OF

1

CONCRETE BRIDGE, a x | (ROADWAY WIDTH x L_ENGTH.
m) n (NO. OF SPANS)
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PROFILE GRADE
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@D

Bl
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Ll

L
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L3

.
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PROTECTION
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L2
FREERDARD AT CENTER OF BRIDGE
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QD

et

RC. PILE 0.35x0.35x23.00

GENERAL ELEVATION

SCALE 1150

u

L
BRIDGE LENGTH

L3

fnninn

FREEBOARD AT CENTER OF BRIDGE

l-fCONCRETE SLOPE PROTECTION

PROFILE GRADE
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|

l
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TO XHLONG 15—~

—— TO LAM L Xa
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|

|GENERAL PLAN

SCALE L)
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s W1
CONCRETE RAILING TYPE I-—\ I

STUDY ROUTE IM-16

Fiom A LAM LUK XA To  B. XHLORG 1 1 OF 2

BRIDGES STA 20+828 ,53TA.2T-+425,5TA 268-+-667
STA. 314980, 5TA.36-+ 400 AND STA. 33+020
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| 'PROJECT M -

ChangWaf : Bangkok]Samut Prakhan/
| Chachoengsao

A, Lat Krabang B. Khlong Tha Thua
Length 28 7 km.




SUMMARY

PROJECT IM-17

ITEM DESCRIPTION

Changwat Bangkok/Samut Prakhan/Chachoengsao
QOrigin A. Lat Krabang _
Destination B. Khlong Tha Thua (Rt. 304)
Route No. PWD
Project Length 28.70 km
Standard

- Existing —

- Proposed F2
Traffic

- Base 201 ~ 1,167

- 2000 400~ 2,100

- 2008 700~ 3,300
Pavement Type

- Existing SBST/Laterite |

- Proposed AC pavement {t=7.5)
Bridges

- New Construction
- Replacement

Construction Costs

- Financial

- Bconomic

Economic Evaluation

- IRR
- B/C

3 sites, 65m

97,534,000 Baht
85,744,000 Baht

27.7%
2.69

17-1

LOGATION OF PROJECT ROUTE
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GENERAL

The.proposed route is located in the three Changwats of Bangkok, Samut Prakhan and
Chachoengsao.

The route originates in Amphoe Lat Krabang, runs eastward through or beside about 15
villages and ends at an intersection with Route 314 in Chachoengsao. Its total length is

28.7km.

The existing road runs parallel to a major RID cahél for its :eh‘iiré le:igth at a distancé
of 200 — 300 m. The improved road is proposed to follow the existing alignment, B"i')_th
sides of the road are rice paddies except for houses, which 'are'.frequent . The ierra'i_n is
flat. Existing embdn_kment is low, about 0.3 m, and evidence of submer’géﬁcé'diiring the
rainy season was observed. Because the road has to cross many canal;s running north-south,
there are a large number of bridges énd't:u}verts. Three wooden bridges in the first two-

thirds have longitudinal sections not suitable for heavy vehicles and are quéstic)nablé in

durability. Four concrete bridges have been completed including one at Km 9+ 000 of 120m
in length and 8 m in width. PWD completed work on widening and paving the carriage-
way and the construction of four bridges in the last one-third section (Km 19.0 tathe end)
in October 1988. This section will require no further work. '

The first section from the origin to Km 9.0 is paved with DBST but has a low profile with
about the same height as H.W.L. and requites raising. The middle section from Km 9.0
to Km 19.0 is of laterite with a narrow width and low profile, requiring raising and widen-

- ing. No problem requiring correction was found in the horizontal alignment:

This ronte runs parallel to and between the two east-west national highways of Routes
34 and 304 and will provide an alternate route to these two existing heavily trafficked routes.
With relatively industrialized areas at both ends, it is expected that the route will be heavi-
ly used by industrial traffic.
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2. TRAFFIC FORECAST

- Base Traffic' Volume

) : (Unit:Vehicles/Day)

Traffic Volume

Project Section Year —————-mmm s e = e
Code _ MC PC LB, HB LT  NT ‘HT ADT -
IM-17 PWDB-W 1988 529 69 281 -7 558 164 BB 1167

PRD-M 1988 99 54 16 0 103 - 24 .4 201

PWD-E 1988 238 . 53 24 19 ay7 . 131 129 613
==::2:¢:::::;::.:::=====.—:=::.-:=.—:.============'===::=z=='===x'2*_-:====:=::==='::E:::':

“Traffic Growth Rate _ _
- {Unit:Percent)

project . Section Perilod MC PC LB HB LT MT HT
IM-17 PHD-W . -1993 78 5,30 ‘

BASE 1984 . 2000 ’ 2008

LAT KRABAWG - LAT KRABANG . LAT KRABANG LAT KRABANG

:::=========='::===‘_—.=‘_"::::22.."—15."!5==:===========“_-2:‘.;‘:22:::::::22!::::::::=:'.==
project Section Year MC PG LB HB LT  MI  HT ADT
_f__“_ e Avessae s mememem e ST emSmamaes Seme ST S Sme T TmEmmmm mEmm T . o B
IM-17 PWD-M 1994 25 16 5 o 31 52 ] 8 2
2000 36 24 7 0 43 S T4 -f o o
2008 58 41 12 4] 65 118
PHD-E 1994 44 16 1 4 94 121
2000 64 24 11 5 133 173
2008 102 40 17 7 201 265
it S 3 P - e e OO S NSRRI T SRR SRR ER Q. [+)
(=10 o
. FJ; -
Future Traffic Volume . _ ;
. _ {Unit:Vehicles/Day)

Project Section Year MC PC LB HB LT MT HT ABT
IM-17 PHD-® 1994 676 a5 363 10 724 1804 100 1476 o o
2000 970 141 532 13 1020 250 141 2097 3 8
2008 1552 236 868 20 1547 ash 218 3274 - -
PHD—-M 1994 152 91 26 2 164 27 5 3156
2000 217 135 37 2 231 37 & 448 5 e 7
2008 349 225 61 3 351 56 10 108 ROUTE 314 o ROUTE 314 ROUTE 314 ROUTE 314
PWD-E 1994 34B B9 38 3o 2:505 147 147 956 _
2000 500 132 56 41 712 200 ° 206 1347 : .
: ; . UNIT © VEHIGLE / DAY
2008 800 221 92 60 1080 308 319 2080 . HIV D VEHIGLE /
: PROJECT M~ {7

Note. W: West seétion ‘M Midle'ﬁectioh E: East section
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3.  ENGINEERING
3.1 Materials and Boring Resulis

(1) Malerials

DESCRIPTION OF MATERIAL SOURCES

Estimated Hauling

Description
Material Source of " Quantity Distance
Sample cu.m. (km)
Soil Route - 331 Km 18+500 Clayey Gravel Plentiful 44
) Left Side 0.3 Em _ S ' S
Laterite Route 315 Km 19+800 Gravelly Plentifnl 51
' Left Side 5.0 EKm Laterite ‘
Crushed Rock Route 3 Km 99+150 Lime Stone Plentiful 84
Left Side 2.1 Em
RESULTS OF LABORATORY TESTS
_ | Conp . _
Sieve Analysis Z Passing Flasticity DH-T Stand.  Lab. C.B.R.
: Opt. . CBR Swell
50,0 25.0 19.0 9.5 % A0 E40 8200 LL P 95% gnfcc 9L 4
Soil W0 79 59 3 32 8 347 15219 15 0.4
Laterite 100 % 93 77 51 2% 17 13 9.8 8.8 7422 37 -
80

Crushed Rock

e et et e e e e b R P PP e o T e T R R L e o e

174

- FIGURE

MATERIAL SOURCE

J 3344 0i00

315 0100

3114 0100 -

b5

Y _-3216 0100

[y Py

STUDY ROUTE - -

NATIONAL HIGHWAYS {4 LANE} A
NATIONAL HIGHWAYS { 2 LANE)
- PROVINCIAL HIGHWAYS

BORROWPIT OF EMBANKMENT
SOURCE OF GRAVELLY LATERITE
SOURCE OF CRUSHED ROCK




(2) Boring Results

BOREHOLE LOCATION

T

BORING LOG

)i o
| <
x 3
| Q |
1 U H
ll & House A—f@“"““
i 4
I g
H i - '
ouse || o e
gl "
/r ] Access
° l'i 2.680 m. A S
o . |’i“**“‘ﬁf*
) p {BH-6l
< ; <
@ ! @ E!
l ' ol
i : "
{l 2)
! make
i .
e § £ e T
S, e — o — —_
Khlong P — !
. ~ eng ,:j:i g -
N R oF vy [ I
msm—— o o e
-~ I
- B
L] P
-
a /,// x -
s o [“ZINOT TO SCALE
x ] - ' % Location sketch of Borehole BH-8
SUMMARY OF TEST RESULTS
t s z ¥ : 3
, DEPTH E: ATTERBERGLIAMGY | U SIEVE ANALYSIS 5 UNDRAINED SHEAR STRENGTH vm g %
-] ) 4 ['s]
b &
M, - 9% FINER FIELD VANE 3
] § R % EE g SHEAR 5 2 E
& .
% M E . E "No. ] No.| No. Na. g E & 5
oM | TO | I LS LU L T PP R wa| O Q | o & &
55~1| 1.50] 1.95 1.68 97 | ci 2
Sss-2 3.00{ 3.45 57.7] 27.8] 29.9 cH 2
ss-3| 4.50! 4,95 .45 ci 2/10"
55-4 | 6.00° 6.45 100)99 94 | o 2/18"
s5-5] 7.501 7.95 87.4134.2]53.2}1.41 ci 2/18°
Ss—-6{ 9.00) 9.45 cil 2
ss-7| 10.5( 10.91 .50 Cli 2
55-8f 12,00 12.4° cii 2
55-9 | 13.5( 13.99 75.4 1 25.6[49.8]1.55 99 Cl 2
$5-1(§ 15.00f 15.4" it 2
$8-11 16.5¢ 16.97 .57 cif 2
ss-14 18.0d 18.4° 59 cH 2
$5-13 19.50] 19,94 66.4 | 23.5 [41.3 90 | cn 2
$5-14] 21.0¢] 21.44 ¥ CH 2
SS5-15] 22.5(] 22.0°F 1.89 Cil 5
SS-16] 24,00{ 24,45 60.8 {22.7 135.1 |2.00 cH 13
s5-17 25.50{ 25.99 2.04 100199 94 {en 20
ss-14| 27.00] 27.45 2.11 cit 30
§5-19{ 28.50| 26.95 100} 98 | us 15 | 5M 38
55~20] 30,00} 30,44 S-S 34
§5-21f 31.50f 31,95 100! 99 o Br-si 39
55-221 33.00] 33,47 SP-5 55
55-23 | 34.5( 34.97 "1 gp-sh 45

. _ ® 7z
= O Noture Woter Content . oV
LY. NN
S1HEL: DESCRIPTION OF  MATERIAL ) vt (tom?)
g g % ﬁg : A Lquid LUmit 5w
2
N é %4} O 3T, N { Blow/H)
3] t 20 40 &0 i 8D 8O 80
LAy 3. 02 m
f ] Clay, dark gray, soft. .
! {CH) ‘?\
. 2 # 4,00 m L T
g } 12
S Clay trace ssnd, dark gray,
1 4 1 very soft.
(EH)
5 5 %
— 9.00 m
6
- o1
7 % Clay, dark gray,. soft.
] (CH)
o LR R 7~
'——M_ 9 L % &
1%
w | 55 P
74
11 A7 .
12 3
ZU )13 s %
la ZZ
22.50 m
I P 27 lay , dark gray,medium stiff, (CHI23.000.1...F
B Clay, brownish gray, stiff. / \
—s 16 272 (cn) & 8
.56 m
z 25.56
- 25,50 m
17 155 A
) Clay trace send, grayish brown,
18 =11 very stiff. (CH)
4 28.00 m (
19 771 silty fine sand, grayish brown, (¥ 3
30 ] dense. (SM) 30.00 m ’ 34
20 A
Medium sand trace to some fine
71 7 sand- grayish brown and brown, 3 39
_€
dense. (SP-5M) 33.00 m \ o
- % '
22 Z Fine Lo medium sand trace Co }3
some rlay pocket, brown and li-graylstr [{
5] 23 brown dense to very dense. (SP-5M)34{95 45
END OF BORING
{A) = Lateritic soil, reddish
I brown. (Fill}




BOREHOLE LOCATION

it e . .

E
i
Q
]
[i93
-_f
. (e 5.00 m
£ i & i
O
- -y \ 4
N '
To Lat Krabang 55 i‘—-—fc’ 15.50 m. & To Ban Khleong Suon
B P —
l‘o /7 ‘! ] f A
R ol
| ¢ | Bridge
BH-7 i
T
AN
House ; \
f .‘)
i "} NOT TO SCALE _
i i Location sketch of Borehole BH-7
SUMMARY OF TEST RESULTS
\ 1
DEPTI g] ATTERBERG LIMIT 5 SIEVE ANALYSIS §- UNDRAINED SHEAR STRENGTH ¢m. g
? M. g 4 % g.,e % FINER 2 unconten | peovane | B ‘5_ g 2
e Z s 5 SHEAR SHEAR g F]
FROM _— E " {; No. ] No.| Ho. ] No. | No. g - &

] TR 5 L. PL. Pl > R I T I TR R T Qu | Qin | Qv 074 1ap & >
£5-1 {1.50 |1.95 | ¢6.7 71.4% 28.9l42.5 | 1.62 ci 5.0 2
55-2 11.00 }3.45 J132.4} cn - q1/18%
ss-3 {4.50 l4.95 [128.9 1.40 H 1.2 fi/1e"
ss-4 le.00 le.d5 |112.1 1.44 oo [ 99{ cH 1.2 {2/18"
55-5 [7.50 }7.95 [100.H 90.4( 36.9]53.5 CH 1 1/18"
5526 |9.00 |9.45 | 96.2 1.48 cH 1 2/18"
s5-7 (10.50)10.95)111.5 cH 2/18"
s5-8 J12.0012.45] 73.7 1,57 oo | 99 | cn 2.5 | 2
55-9 113.50113.95) so. 8.2 2a.9s3.5 {166 cH 3.7 2
55-10115,00115.454 34.1 1.82 CH - 3
5s-11}16,50(16.95} 36.2 . lo0l99 | o 12.50 8
55-12 [18.00[18.45) 34.7 1.84 cit 17.51 10
ss-131419.50{19,95f 29.5 cH - 12
ss-14 {21.00(21.45] 26.8 1.96 100j99 {98 | cu. ' - 15
55-15 }22.50)22.95)] 24.4 2.02 cl ' 22.51 18
55-16 124,00 |24.451 22.0059.4 | 21.7 17,7 {2.05 Cii 22.5'1 28
55-17 §25.50 {25,961 20,2 2,08 1wolaes | on 2257 22
-1 27,00 )27.45] 19.7 2.06 clf 26
i5-19 s 2n.05 | 2000 o 2.07 cn 17
is~20 oo [1o.as ] z0.5§33.1 1 1.2 14,9 100] 9glsa | cn 10
3521 Br.so 1r.osf 21.6 SM. 28
55-22133.00(33.45) 21.4 100}92 115 ] sM 36
55-23134.50]34.95) 20.3 S-S50 38
56-24 (36.00136.45{ 18.3 100l 99 [es | 11 pp-st 44
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BORING 1LOG

N BN R o iz & w2
- [+ Natural Water Cotdont -t A Qv
) = .
IS 2 B x Puastic Limi P74 SRS 3\
gl =4 y g CESCRIPTION  OF MJ\TERI‘AL A Liguid Limis 23 s 15 X
E § % 118 ]
g P § (%4 o T, N { Blow/ )
0 C . 2 40 €0 i 80 100 20 40 80 80
Lateritic soal browsn.(rill materiaf)f. 59w
. Flgyey mediggjand,gray. L . >
1 1SS EFA] 1wy, black, soft.{CH} 2.00 w S
‘W
132 if 1/18
2 155 {27 ‘?
[ <t Clay krace shell, dark gray
1259 1/38]
571 3 |sg 2] very soft. (CH)
-1 113} 27187
4 a |ss FE _ ‘
g 17187
5 |ss 23 b O J |
2/18¢
6 |ss B Q‘
10
1Y 2A8)
7 -
55 4; -h
12,00 o 2
8 |55 1
. Clsy dark gray, soft. Y _Lz
> g |5 2 Y
53 (cH) 15,00 o) 4 \ 5
i |55 Z-Jé ? ?
| Clay, gray, wedium stiff. Py
11 {58 ZZ ‘
(CH 18.00 m
10,
12 {55 bt f L
=] 13155 ._7J e Clay trace sandy clay pocket, E l!) 12
grayish brown li-gray and } \ 15
14 |55 & -
24 yellow, stiff. (CH} ?'D Ef
- 22,50 e -
15 | 55 b by
a "1 Clay trace sand, reddish brown, I 28
16 | 55 b i . - —f——4] (4]
25 ] yellowish brown and li-grayish
|
brown, very stiff. (01
1 s B |, 22
] Clay trasce sand, reddish brown, \
' 6
18 |55 272 yellowish brown and li-grayish - :
. brown, very stiff.
— = 17
55 2% g
S K om
30 30.00m 30
20 455 P LT R 5j
i . Iz
1 ]ss e’ Silty fine sand, brown, medium
to dense. \ 36
7 jus P44 ef
[
(s 34,50 o
23 155 b -
2 iz fine sand some medium sand, greyish
?J brown, dense. (SP-SM) 16,45 : \uu
2" SS az » W @ D
L END DF BORING
(]
(A) = Fine sandy clay,
brown, very stiff.
{cL)




3.2 Preliminary Design _

(1) Geometric- Design .C‘riteria
Désign Standard s F-2
Design _Spcéd

Geometric Design Criteria -

70-90km/h

Minimom Radiuos & Curvature (ﬁl)
Minimum Stopping 5ight Distance (m) -
Maximum Gradient (%)

£ OF EXISTING ROAR

RAW 15.00

'15.06

W

2
2

225 4 6.50 225

STA 8 4400 TO STA. 194200

g HWL:EBD

Q000

(2) Pavement Design

Design Cumulat1ve Ho. ~ Thiockness of
CBR of of "ESA W18 x 10 Pavement Structure
Subgrade T (10 yvears) (em)
: Surface 7.5
4.0 " 810 Bage 20
Subbase 15
io&'em‘s’mmo'
; B 3:5. ! 328 112
T oas ozs- o vas) 043
0 I

BOIL AQOREQATE BHJL'LDFR

JUG-BASE T £ 15 CH.

o e P,
- S [l
by
"—-ASPHALT CGHCRETE T1T.F CH

L——BASE COURIE T 20 CM.

BCIL AGOREQAYE SHULDER

FIGURE TYPICAL PAVEMENT STRUCTURE FOR FLEXIBLE PAVEMENT IM~17



(3) Culverts

- S, An MR e hm mm A A e o Emm MP mm EE e M. e A oam e

TE ek EB as M mm mN ma omw o wm mm me e mw m=

10
11
12
13
14

15

- mA R e R mm Rm o m mm Ae ma mA ey MR mm R e R ma ke oam e oma TR mm —

17+466

1-2.20x2.20x1.00

1-Dia 0.60x 6.00

1-2.50x2.50x1.00
1-2.30%2.10x2.00
1-2.35%2.20x1.00

1~2. 30x2. 50x1 . 00.

1—z.oox2,30x1;oe
1-Dia 0.60x2.00
1-Dia 0.60x2.00
1-Dia 0.60%2.00
}-Dia 0.60x2.00
1-2.50x2. 50x5. 00
1-Dia 0.60%4.00
1~é.50x2.50x5.00

1-Dia 0.60x2.00

(4) Bridges

: NO. CHAINAGE EXTSTING BRIDGE PROPOSED BRIDGE
i 1 | 44866  8x41.00 SLAB TYPE - REMAIN
. © W/LIFT CENTRAL SPAN
: 2 6+223  8x41.00 SLAB TYPE . REMAIN
i - W/LIFT CENTRAL SPAN
: 3 B+338 - 7x15.00 SLAB TYPE REMAIN
l o " W/LIFT CENTRAL SPAN L
: 4 - 9+075  '8x120.00 SLAB TYPE " REMAIN
: 5 114584  4x15.00 WOOD TYPE 11%19.00 'SLAB TYPE
! 6 134080 6x24.00 WOOD TYPE 11x28.00 SLAB TYPE
l 7 16+431 4x14.56" WOOD TYPE 11x18.00 SLAB TYPE

P e PR ke R A W e Ne wm hm me ER Mk FE e ma e

me mm mm e

CHAINAGE } | EXISTING CULVERT |
1+184 '€ Box'1~gﬁzolezoxioﬂoo { EXTEND
1+805 '%'ch 1-Dia 9.5039;50 E.EXTEND
2+710 { BOX 142.50x2ﬁ50x1¢féé' % EXTEND
34543 { BOX 1-2.10x2. 10x10.00 E'EXTENB
5+651 E BOX 1-2.35%2.20x%10.00 E EXTEND
6+682 { BOX 1-2.30x2.50x 9.80 { EXTEND
7+439 € BOX 1-2.00x2.30x $.85 E_EXTEND
13+614 € RCP 1-Dia 0.60x13.00 é RXTEND
134712 é RCP 1-Dia 0.60x13.00 _% BXTEND
14+235 é RCP 1-Dia 0.60x12.70 E_EXTEND
14412 _{.Rcé 1-Dia 0.60x13.70 {AEXTEND
15+118 { BOK 1-2.50x2.50x 6.00 | EXTEND
154512 g RCP 1-~Dia 0.60x13.00 %:EXTEND
154653 é BOX 1-2.50x2.50% 6.50 { RATEND
E RCP 1-Dia 0.60x14.70 %'E&TEND
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3.3 Quantities and Censiruction and Road Maintenance Costs

(1) CONSTRUCTION QUANTITIES AND COSTS
(Project IM-17 Length = 19.2km)

e R b ca am B R s Y Ty er ArW TAY P TE TER LA MRS B A SCE M4 U S Mea el B £ H b dd e e s e e tee S e e e e M W R b M s vt bk e e e dm e e e M e Mt mos e e m e et REE M M A s W FEA Vs S i W R at mee B s e par e e e ma ma bl M A Ao Bk s GLE WA Ln A1 M W T e e e ne e e aow ve we o2 2L TR Qo omD TO PR DS TO
I MR M m e m L L e MmN L D L L N R N N I I I D L T L N N L N N AN N L L o L L L N N N N N N L L N N R N N D N S m m T m mrm m e o o e e 7 b S e b T el o S o & o AR R S W S e e e e

Financial Finanbial Economic Cost Residual Value
ITtem Unit - Unit Rate Quantity Total Cost @ w=—-v-m—wee—o——w -, e e
‘ o Baht ' 1000 Baht % 1000 Baht % 1000 Baht
' EARTHWORK , | | s |
Clearing & Grubbing K E ha 10,000 29 290 85 247 90 222
Roadway Excavation (Unclassified) m 3 18 2,100 38 84 - 32 90 29
Roadway Excavation (Classified Unsuitable :

- : _ ‘Material below Grade) m3 51 - - 84 - 90 -
Embankment (Common) m3 a3 : - - 86 .- 90 -
Embankment (Borrow) - m3 150 205,800 30,870 86 26,548 90 23,893
Removal of Existing Structure each 60,000 - - 84 - 90 -

Sub Total 31,198 26,827 24,144
SUBBASE and BASE COQURSES 7 _ :
Subbase . o m3 201 24,000 4,824 83 4,004 50 2,002
Aggregate base - _ m3 340 29,100 9,894 84 8,311 50 4,156
Shoulder {Soil Aggregate) m3 234 14,000 3,276 83 2,719 50 1,360
Sub Teotal 17,994 15,034 7,518
SURFACE COURSES _
Asphaltic Prime Coat m 2 11 142,100 1,563 93 1,454 50 727
Asphaltic Tack Coat m? 5 - - 93 - 50 -
Double Bituminous Surface Treatment m 2 33 - - 91 - 50 ~
Asphalt Concrete Surfacing ton 924 21,600 19,958 g0 - 17,962 50 8,981
Portland Cement Concrete Pavement m3 1,674 ~ - 90 - 50 -
Sub Total ' ' 21,521 19,416 9,708
STRUCTURES (Equivalent) :
RC Pipe Culvert (DP=1.00 m) - m 1,800 10 i8 88 16 50 8
RGC Box Culvert (2-2.40x 2.40 m) m 13,000 9 117 90 1056 50 53
RC Bridge {W=11.0 m) m 69,000 65 4,485 87 3,902 50 1,951
PC Bridge (W=11.0 m) m 105,000 - - 87 - 50 -
Bearing Unit m?2 1,600 - - 87 - 50 ~
Sub Total 4,620 4,023 2,012
Total (a) 75,333 65,300 43,382
Miscellaneous Work ( (a) x 7% ) is 5,273 87 4,588 0 0
CONTRACT AMOUNT (b} 80,506 69,888 43,382
PHYSTICAL CONTINGENCIES { (b} x 10% ) (c) 1ls 8,001 6,989 4,338
ENGINEERING AND SUPERVISION -
{ ({(b) + (c)) x 10% } (d) 1s 8,867 100 8,867 0 0
LAND ACQUISITION
Developed Land ha 1,250,000 - -~
Less Developed Land ha 625,000 - -
Total (e) 0 100 0 100 0
PROJECT COST { (b) + {(c) + (d) + (e).) 97,534 85,744 47,720
AVERAGE COST PER KM 5,080

T T I T D I Em i I I T I I TR e mm mm o mm mm e m o rae et et e o e e e o e = e e e e e f T e T r e rm em e e e e e Tm e e e em P AT S L e L o o o ey e e e a e T e T T O NN NI S SIS T OISR SIS ERS S S S



34 Co‘ns.truciiou Schedule

{2) 'Road Maintenance Costs

Baht/Year)

E
+

(Unit

e 8 85 S o 0 A T A T e e o B L oy e g R o

~ Year and

With Project

iy e e T S

1993 -

—— e s e W
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e i e 2w oy P e £ b o o B L8 A R P
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¥ork Itess

4050 40 7081 9

101580125

i

[

1

L
1

R T T T F - T LR Y

v 4

388,190

294,730,

1954
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—— e
- -
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142,208

2004

e mm o A e mm m o =
e M ey o W m m T ma

e e e e mm oma mw -
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4. BENEFITS

_ ROAD CONDITIONS

—_q_”n""m.....-_.4...__._...—.'__.._._,.—-.-.—-.-w‘-...-..-......_.-———————-.—.————..—..—..-.—.-."_-_._—____________.-._._......—..“._.-.........._-.-..__.._....___..._._...._..._......_h..m,..a....._.u‘_n_____

Without Project” With Progect
’ s - . Paved . e _ . Laterite T o o .
S e e e e e e e mmemem—ew———s—-— No, of HNo. of S R NO Of No. of
Road “o L Good - S Fair .. - ' © ¢ Narrow Wooden Road Paved Narrow Wooden

Section Length Good /Falr Fair. /Poor  Poor Good Falr Poor Bridge Bridge Length - Good Bridge Bridge

PWD-M 10.2 - - - 1.0 0.8 - - 8.4 - 3 10.2 10.2 - -
YOC AND TIME SAVINGS
3 | (1000 BAHT)
VOC Savings Time Sé#lngs Total Savings

' Nbrmal_ Induced Normal Induced ;Vf; . ”Normai Induced
Year Traffic Trafficf, " Total Traffic =~ Traffic . -Totali_ Traffic Traffic Total
1994 19,833 1,400 21,233 4,474 . 1,894 6,368 24,307 3,294 27,601
2000 27,991 1,991 29,982 6,379 2,701 9,080 34,370 1,692 39,062
2008 43,416 4,153 46,568 - 10,025 . 4,307 . 14,332 53,441 7,460 60,901
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5. ECONOMIC EVALUATION

_ COST AND BENEFIT STATEMENT | o
- R o (1000 BAHT)

COST - BENEFITS . . . DISCOUNTED(12%)
CONST. VOG- o TIME S - MAINT. BT : : :
YEAR COST - SAVING SAVING ~ SAVING =~ ° TOTAL  COST  BENEFIT
1991 0 0 0
1992 = 30,010 0 37,645 0
1893 55,734 - S - 0 62,422 . 0
1994 21,233 6,368 - 93 27,694 S0 24,727
1986 122,691 6,820 82 29,593 .- 4] 23,591
1996 24,150 7,272 71 131,493 0 22,416
1997 25,608 7,724 - 60 33,392 0 21,221
1998 - 27,066 8,176 49 35,291 -0 20,025
1999 28,524 8,628 38 37,190 0 18,842
2000 - 29,982 . 9,080 27 39,089 0 17,682
2001 - 32,0566 9,736 - 16 41,808 0 16,886
2002 34,129 10,393 "5 44,5217 0 16,057
2003 36,202 11,050 - (8) 47,246 . 0 15,212
2004 19,995 38,275 11,7086 - {17) 49,964 6,438 14,363
2005 40,349 12,363 (28) 52,684 0 13,523
2006 42,422 13,019 (39) 55,402 6 12,697
2007 44,495 13,676 (50) 58,121 0 11,893
2008 (47,720) 46,568 14,332 - = (62) 60,838 (9,764) 11,115
TOTAL 58,019 483,750 150,343 239 644,332 96,741 260,250
NET PRESENT VALUE : o a 163,509
BENEFIT COST RATIO : ' . . 2.69
INTERNAL RATE OF RETURN : S _ 27.7%

FIRST YEAR RATE OF RETURN : : : 24.7%
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6. DRAWINGS
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