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Unit Rail/bighway bridge - Highway bridge Jv™ " .-

"y " ~Toll Non-toll - “-Toll. - - Non-toll - - .
I. FUTURE TRAFFIC LS T
1. Fstimoted future traffic ’ . ))
(i) Vehicles SRR
A, 1973 vehicles/day 747 1,273 1,084 1,640 .
1990 " 4,647 8,217 6,377 10,140 .,
2000 " 6,941 12,459 9,490 15,146
(11} Hailway freight )
A, 1972 tons/day 591 609
1950 » 2,586 2,664
. 2000 " 3,760 3,873
{1ii} Mailvay passenpgers
A 1972 persons/day 337 361
1990 " 1,796 1,922
2000 " 2,654 2,840
11. DIRECT BENEFIT
1. Apnua)l benofit
(i) Loan 1, (3%, 40 years) Uss 8,784,000 8,546,000
{1i}) Loan IX, (7%, 25 " ) " 5,923,000 5,902,000
(iii) Lean IT1,{10%, 20 ~ ) " 3,929,000 4,632,000
{iv) Grant " 9,281,000 8,994,000
2. Capitalized benefit
(i) Lonn 1 (Uss) 174,846,000 170,002,000
(1f) Loan 11 " 55,404,000 55,152,000
(iii) Loan 173 " 27,612,000 32,160,000
{iv) Grant " 289,644,000 280,161,000
111, COST
1. Annual cast
(i) Loan 1 Uss 1,198,600 699,200
(11) Lean 11 " 1,825,700 1,087,500
{1ii) Loan I11 " 2,364,800 1,419,400
{iv} Grant " 1,177,600 665,700
2, Capitalized cost
{i) Lean 1 Uss 27,145,000 16,598,000
(ii) Loan TI " 24,121,000 14,652,000
(ii1) Loen IIT " 23,003,000 13,945,000
{iv} Grant " 26,659,000 15,823,000
IV. BENERIT-COST BATIO
(i) Loan T T3 12.2
{ii) Loan I1 3,2 ‘5.4
(iif} Loan 111 1.7 3.3
(iv) Grant . 7.9 ns ¢
V. CAPITALIZED NET DENEFIT “ CL.
LW L\t;aﬁ S uss 147,701,000 153,404,000 -
) PR s woT .o -
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continued i .' . = o
Ltew Unit fmil/highvay bridge . Bighway bridge "~ - " s
Toll Non=-tell Toll .” ., Mop-tell ™
(31} Loan II Uss 31,283,000 40,500,000 )
(ii1) Loan T11 " 4,589,000 18,215,000 © w0
{1v) Grant " 262,985,000 264,338,000"
V1. QPTIMAL TOLL Lo "-\f
1. Losn I (Curnnt hrry
chlrpj
(1) Buses Bahts/vehicle 5 5 X 57+
(if) Personal cara " 5 5 . (40}
(§2i} Taxis " 5 5 {40)" -
(iv) Heavy trueks " 0 10 (116)
{v} Light trucks . " 5 . 5 (5'\”,
. {vi) Motorcycles ' " 5 5 {5)
{vii) Railvay freight Bahta/ton 5 {40) -~
{viii) Railway passengers Bahts/person H {5) -
2, Loan II
(i) Buses Bahts/vehicle 25 5
(ii) Personal cars " 5 5
{iii} Taxis " 5 5
{i¥) Reavy trucka n 100 50
{v) Light trucks " 25 5
(vi) Motorcylces b 5 5
{vii) Railway freight Bahts/ton 25
(viii) Railwvay passengers Bahts/person 5
3. Loan II1
(i) Buses Bahta/vehicle 55 10
(ii) Personal cars " 35 5
{1ii) Taxia n a5 5
{iv) Heavy trucks " 110 85
(v} Light trucks " 40 5
{vi) Motorcycles " 5 5
{vii) Railway fraight Bahis/ton 40
(viii) Railway panaengers Bahts/person 5
VI1. INTERNAL RATE QOF RETURN % 12,4 16.1 16.0 18.7
VI1I. INDIRECT BENEFIT
1, Transportation-cost
saving betweon Bangkok
and Vientinne uss 19,635 528,652 19,635 528,652
2. Stock saving “ 342 342 342 342
3. Iucome of landowners
due to the incremas of
land price {Total present
worth of those from 1973
* to 1990} " 13,140,000 13,140,000 o 0
4. Agricultural development Expedited

5. Livestock industry

6. Mining

-3
.

Lunber industry

[--]
.

Urbanisation

Self-suataining expedited
Much expedited

Much upcdlted
Rapid urbnniutina of the
vicinity.of the ththno
Station txpu:t«-d. .

Somhbomdltﬂl .
Terg T R «-“—"“‘ri

So-uht orpﬁltod !
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No urhninuon upu

. R .o

e




VT SRR R LI T
[ A SAEERN { A
E,, ;- \_}‘u, i ) ;E- * i . X . fj‘ ’,
' Qe i E I N B AR (o
e Y : Lo e
KRN L S N I e
;_' . i ‘t : ¢ )
[ o 1 ) - N
;-
E, i
r";.. ) N H . C
e 2
11 7055 '7}‘5'" N . b
i”«:ﬂ] l““M : T%' IENEHS L’\H—\‘Mﬂfv* in }f .'
-: 4<77H‘\—jl]\?"“/i\<'ﬁ 1»??‘1-1 VBV 7T B _
}@‘:J'Tj?;— eSSt S NES X Y n-hm LT
2 éﬂﬁn“"% 58T TATIT IR LS5 ‘
B LI
1= 7 ‘L’ﬂ/ LR 5 TR N AT T LAY
) . T W, . T
771;,;}??‘; l { AT L7 t’\’)? -] :\" ~lY “’:{/‘ L3 ?'\ [ N i) ;f":i
'~ }\u‘\ b .._:g;:-;f KEEE N T 0k, ¥ SR l-E APy 4
w . PR NS o) o - - .
,TF oy R R R FE ;'1 W P VLD S
‘; e e dyy % 4 DT b e vEE NS
-~ LI - X 35t » ] . A
5.%5}2\51;& }7\ W NS AT T rw U RIS AV ISR DN R e Iy
ST \‘wm\fvw e U‘. LTV A A A WD Ty
3 ]L"‘}- ',"‘-.? 11:11‘ ','_11}\ N H PRI E—."f\}‘ Ny L,7 5.}‘-‘%\ .,a-:{"—‘?‘ ':2“5;:‘;‘ i
LT L B )

,711"\/1 ?

!_-.z jr“n, q g“»"» R ML }J“:j; L.

Lo ;Lf—]qJ S ¥L\5"’\}

..\.\
l-t 4}
r‘;«-

DO Y

- PRI

¥ < -(:}‘) =2 s
- ; §
. i -

3 Fookunk (& ) )‘i TR
l 220 | ny Lg;__{)

oo (%wﬁ@

v el F ’?“‘“‘ _‘._

- .-'-"q !s. Y v‘r
.‘%‘_ RO-AO :“?.éf....."‘h‘a‘ "



[

- o

iy 7T 2 A RIS, SRR R ¥ TR R Lk i bl LA SE T
Sy 5‘-’*‘ 7§¢ SRS }il %&I@w_}_g,‘g‘gz Maﬁg"ﬂ"t g‘am e ;_a = o‘f hwﬁ-a .—”h ]E&}! 5:@ E“'{{‘ﬁg '{-%ngj, ‘)-E“éﬁ g :;,::'.,_}115,_ HR
A il T SEaN "
o - R * ' -
N v - fl

X - ' ; .

) h‘m-ﬂk_]“jf-—j”\}m 2 Fon “?’x 2&17 ,,Jt—,l}x?bx“:}"ﬁ [ -
\-—-h. tz nélf}w Jﬁ? SR ikt

ﬁ zﬂ_’f‘\; “ﬂ:- . ,._,} ' s . |

u[rw ms% —f-,;,; R j~_ [ R 3 1
kS, X, whmmwis ‘f; i et
AR ﬁ'i*ar‘j‘ ¥ R LB o i B r:»;E, Dby
X AR, -m\“é‘mﬁﬁf}? F13,

) \m#-‘;)‘,-}‘%tf; 1 g_,,. Hd}: = \, .-: - ;3;_{%3.%:: - "j? [-ﬂ _‘HJL "?.\—.,}\ 3 7 "

A

‘\‘“lTLJ hﬂ,——s\ ﬁ\ -r J) ‘} }'L)Qj 7 T ‘) _9‘}’_?-;:—, iy ?i 3. ]w.})j L’fu] »g 1.H\ .

=t ,,'fy-wfw,) hi VY TadTh—25, .ﬁ b 77 W4T ?mj‘
) f‘l};? &'HE Y557 20 ;471"1'?& 11* VI iﬁfi £

{2
F/@t*‘-'-ﬁfira" }::f Jﬁ’mi-},_- l=dn3 *IK 2 li’f J 17 v 5?“7 "‘“‘*?"f’?’/ﬁ-»
1372 .

T A e T TS

Q)

-

FavE R A 7 s A \7) T ’J“-» 2 AP ST
CNDTFRERR o T ”v’-'- I3 :"Z‘_J_ﬂﬂb TR ~

. o ‘-; '71' ,)'"'l? Q_‘fi\}r A\"i‘.q\.}“!\ 'Cm 7 7 )‘*—ﬁ{;ﬂx “-J ﬁ‘qu‘ﬁb
C LEFF b, R RE S E H{L 3, co PR PR

] AR E KA TR A DES RS LR TRy A e
ThLAR 4 REEA P L Ry O PIRES A3 v iny

ZIBIETI TR A1 b TR R 5 A P]"v@
SR T YA AR o E l,_‘*“zﬂ“i’ff\" w"f el
. k? " 7?:; | S

- o ] 4
A e b NE i - 1', e T T o - et T
B Nw - -~ L. - e I v .
R Ly 25T a5 o Voo 2 z 5 <4 ; .
) ) 3 4\ ““““ ‘ W/{ K } iy Vi p\ l?:,l-?-l“‘:_?_\_g; h X‘ ot s '/6- "r\‘:}d‘)ié < ig \.‘)- /;r,.ﬂ:_n el
. - h }'.' B - , O 1? '
oo ‘:_ e s :Z‘?P)ga S - e - e S SRR
v “ M . b " } R - . - ' 8
U S o - : Y e " — en - T
- v i i W < ".
ERE - - -~ M - T Ty = S ]
" » -
wn .:..:.:h RO de w _— R, . - e e e e ;
" - ‘:b LAt P . . " . . . “"'\ pe LN R
T Jls I ' S e - P




£
e nh

M-« =

, F‘@,Jf‘ —5 /94 ‘.%1411ammwf FXov4 B
EA VR A (N GRSy Mot Lol RE TR }1
‘”?‘i’b)\%\‘ﬁ 2t

N L e T, g e s van R = o ~
SN GO L R Tl *ﬂg‘mi‘ 8 *Mi&%

o L oET o
Lt k S o i ¥, -
.o = A Liw e . =
PN - B
i zg .vv R T et = R ) %, ‘ 31.
RS ? - L Bl T e LA T IR K -~
) N a * w L T
. A I ' ;3 i
Lo 'g,z -

]
f
|

<l

/9‘%:}4' J ,«fM «'7,-,‘ /‘—; v A:aL m/w/,q # ﬂa ﬁE) 5—1 m\i‘
'ﬁ:’)*rfﬂll}"‘ w AN, %j;..] I"[E-%.;_ &
U S Ok 1= 57 K ﬁf‘);ﬁ—) “\I\R LR ,({,. ks '\’L r/f-}'f.’ﬂ ﬁ'a

t

a]b.) B 1?!‘1557‘ '\T ({)(?;r"é:'"%/\m){ R :]T ‘“\Jf’-\‘ % -
F3¥f RS2 BN i) fﬁww‘?iw

i , it Lt % i T L

¥ - - . 1 A o . - L

7 D”’?]‘ N {n niE . T . e S S T S T
: H - et " -5l -_‘ .1 T \:’. .:_u‘,.vf:zs'l -

. v o ! ”

P - -
3 S oo T

AR m—, Mﬁ?\ﬁk/ﬁ:m’}a

e’
- o y T . .
. - - ) M - . - L T T A
\! - 1o,
v RO
- ,, vy
-4

4 A

{-‘.ﬁ?{ Wik

AF 332 .
%:‘;J'sr "

e

SEE

~

l, PV

1o
S TR B,]Twﬂz /x,r—m“)l T RGR ‘

n}g_\('] /PY- rx }H/};}*Aﬁl\ud—“‘]f}?\_&gﬁlﬂ -‘;-FFJ " CRR Y R TN
R TS

), %o b t
TMM } 7 2L 2‘1‘:&.‘;‘5‘2\1‘_ REZ /728
9 /\ /-] /’l }7}
}h-‘/%r A ,_ : I

Id\

aw ..

e

Af

'1*7/"

0 :“15‘41\?* b PR TE L AT Y o 018 3 7 T

)(:1 VEEA B
&/U ';p 341 }__]/L\,_;.\ m;fﬁ

-.:=.?

IREE

=
Kf-—'—i
“@] f)\

At

-

s ITATE zéﬁ”f%tf iw FELT 2 1«"4; 1&%@4.&;"
‘ 1{:.1..;:'.:'.._[:__9__“_,_;: __, s o : T

FEETE 2 e hhd ?(ﬁ?_ l'_-éﬂ £ o faq F;_, i‘c /;jﬂ;

R PG 72 5 4 LN
‘741 h—/tt Z!\*b/h’_ “?*tzhm-]-mv)f}‘?zi') \-t’?‘ltﬁ,r‘c‘:;\}\

B*%“a».éxf'%"i'/ﬁm S CR L x\lﬂh«ﬁf‘\*

-

LT THE ,.ff'\'{m//r’ 2T Y HnS, pRE
/ﬁ}[}-: \T"r’q‘\}‘l"\i :

15 5 VA < At 3 < u?é%!/?f%?,;,
Kl .}“ ‘ 3,*.1}':'. i o

"1’1‘1:}— }&""-i “ﬁq (__; \l-._p >
L\- ?fi F’x\ Pt K- ‘““:'“ o
77 f}‘ﬁk] 1‘11’7\77“f ) ﬁf Ll

4

‘r‘zﬂh "? * t”“"?f E"‘“‘h’c?{fﬁ‘v‘ h_ :*\fi.,/;‘?';_“
BEL .

2K

v
N E‘

J

*)’7J~Eu T’\ XN~ WSS

._LE‘

- ~%
: e T TR --_"‘-'.. mm v cwms e e e —n ﬁ.:.f...‘.'... s S T s
! -, - . ~ - w i - - L - i -
i M - L Lt S . R PR T LA -k, , 5}‘ - P T i}j. . -
- : e o N VRN N I I TP BYY SUN TN R .
Coopk Fo - N A Oy - L
i A gd PRI e ﬁ‘!ﬁ-ﬁﬁ‘@:ﬁwﬂ; i

N Y
L



TR AR o PRI ST X R S
. - -1 . R T I N L R SR . ..~
s | :“f:-- Lh AR AL U Ay
" W s T N o
ot B ; P B - -
: %i\. -xfa'g 4,3 " ET sxéft‘tm) -;b.a‘up—“ﬁu "‘]P\’fﬁ? },f
g

%'H"*ti/%é’ ffH'}*t}Lz_x\J ,Lzu\st 73 s e
73‘472_ 5 ht_’}jﬁ(&m "**’l%;% 221 3 q/\ '5"‘ ‘%ﬁ ‘:R b Z"F 8’,_ SRR
" J-t\’ f\ A’): Ai\yi’t_“¥t(;—‘% Y,\\_,\.#‘l— VAJ.'\.JI 3‘7/-\—:7 F) _:‘”é{: ,_‘::_“".“_‘“

i l‘*" { iy A
e, ! . 3 . _“ S i
~ - "H:_-—l, - . _F'— ’.* gy e A_...‘;,:i-_; ':.i:- ““
18 HFlEedE H’ nHr-w 43’17 K CoUT Ly e
A .- = ' . g ,‘ "; _
}-’"V{ STl Fary l"“‘ £y ?)EJ T ‘T}E\ ;f: B i f j,ﬁjf”@ »:";-“f

BT RIS E NG jr 3 e PR A,

s

TR, |

!

Y img e R e A
" E '753*.’&—% E RT3k B Ty 8T N
5 iR

= = A ARy ;[ﬁ'!n’i';.nﬂ? xms H -~ ﬁhw MR F2y,

(3 T P DB R B R A :u.aa:r__f:__::s)z..
S (I NANST; a2 2 MLL*'! !%vaﬁi ROR
T URHEL I ALY - S : o
T RERRE <0 A NI T R 5

S .
Lo H

=

fo
v ft T
{I‘! i

c e aem o e e
»

AR B 8RR e - B BT 37:-*-*’«%
- | L= th]J\H'ﬂH, 3’]&1}1,;\,:‘1_’3?__7'5?;5’)1 T 3TN /ﬁ}—ir_"l‘f ‘ﬁ‘ .
: _ 71‘ /kuﬂﬁ,“kn-wlfﬁﬂﬁﬁ AP E R ARSI RCOPI TR W = ﬂ
L. ’E rd%}v /}'3,1:- |l 775\} 7\391:1;4“}?3‘—\,7—31 ) LT :,,; i p-é;

- S T ._-‘. ————

FFH Pf\"i sf,vwarwmwu R ,Jﬁa\m}}:”';?z.:{;rq‘i’ Eﬂhg

1
""-.‘_‘a-.._.

i

Al ﬁm-_m%s 743 ﬂffqmm m,w,gz;ﬁgm; ]

. ' - .- - (,ﬁ.ﬁ‘}\ '{ t.} é I'(p,, ,\r 3{'.-;; [ p. H (31\ 3 1?» *F‘ ‘f.g% L'L\\_ ?u:e
- - /)"%ﬂﬂ’ﬁ'ﬁp"“ )g }‘ ‘K Lj' ? 3. X f}\u}t’;ﬁ;\ k. 13 __,:i;_x_-_-p\ -‘LJ-"::.. -
el 'L(‘ o #'. _,fD\ ) u\“‘iﬁ’hf?

e
e s

PN . .
B [
Ter e e '—r‘,

- e . _‘ A LI .
LTl PR AP LSS ¥



s Sew T A I T R S I v e R C o FF TR UL X
» :,.‘f., "‘Hg_?: l a ‘i ;_,: T ““:3 _;‘f'* ,_;_‘ '!““,":_" - ‘-1?'. oL - .**.“:i-;_*'g B 13) 3 Eﬁ{,@.l‘;\}’ r‘;i?qf "]'f"’? 1:?:.';?'“‘
v F ' Tee AT S R S L5 ) . N b : ' T e
» P %or PO { R . I T Vi . . A
h e i ’ "':"" P T R e L
. : PRSI ) . - - . : . !_ T _,-‘v R A
o L ‘;r -1} _,,:-3~ . B 12, - , ‘s » -1 O -r“ . J: E- . "“‘E“‘?-'-.‘
. BT i . ;
» e a .t l‘ . E& 1 __g_‘ . #&+ 11 _ r«.
S 'U\—qn\ i Gl mé V&K lﬁ PzER ,»CoFt; 'oF - \doR

To, BE CAPRH:,D ouT B‘r “HT. frob'E'lb}HHT OF JAPAN m":l

‘.-.- = !
S ﬁ;,}\q LRI S O P A
R . | 1" - ', - : ) SR :?-‘:" by
e pamr D%:?‘mlw% fif“ *?‘\3\‘*4?”§§EL o
S -ﬂ--ﬁjgz.‘é@?%rf%-wf wnq TR fE wﬂﬂi‘m
Bl 7R T3 L
L TSR Ry Ye BRI g P v AT
R TFRITELABIREE R, . :
1 . - :
W ;mj V3 TR D) S AR T L BE, T o tﬂ;i R A B
; . s v, |;.v ...’,-,__: ti“ )
SN M :a%.v. RRALE 10 B PUE SRR o B
EWIRE] .
e 2T R A T 3R e ] 3 L UROTR
o ."_?T:Tf}:-’i _T-%vlzﬂ*\ﬁ‘i?; . ] S
o ‘& Lt'.T_-a-s-‘."‘Air:f_"\’-v-% o\~" “hr?r‘g“ i M E’F’f “‘ - Lo
R N P ’J}-{?’E\f‘m)ﬂ?h* AT “Bf oK i
PO |2 3931 = S AN A 0 £ }a“.s—\-l_“rw W, vy ‘}1 “L?“l
C i o AR po et e o
A ég‘f‘\ L= ’Tl o ";\ ‘]—‘?\E-«ﬁ" L ‘”ﬁf’ﬂ- R T S
, B i v»«wrai [, 03 Er A ER ét"*‘ {::‘
N ‘ ‘ S i t '.' ! . f - 1 ‘vl ' _"’ -
RN Ry, .\/{,‘5.}4:\ \mg m*w
LRl E-./L».:_"_{\:‘ S r&"‘m‘ ) n 3\*‘1 'f
L G .:7.,’.2 LN TR 9 T%} 5’;.’0\'7 i3 FEAS
—t Lt : T/’5 2/{{'.} N Wl . . o A __-’..:.-“f." 2
.. ‘1 ] N ' . !‘5.': m'"

DRI _1{ h-,..ﬁfdf“*"‘? o 52 e:ff"ﬁ%-m w‘i 3 ak .WK*J;
AL v A R‘J‘z, ’1h ’{«_;:,-«:' SR _;_‘_, STy RAN

) Bite g t - I

R . ~a . - s E- < w * N L e
T T s " LT RE



\ B L PR S M & AR
’ - R Tt - - v s - T Porogres
K 3 1 a e ] e i1 . LI e e B
= B oo : PR ISR I
Uy DU e ¥ . " ) R T R SO
. . : H ; . B S . A ‘_ [ - ,‘, N “‘;: & )
e ot i Lo - S
- - -
: o ;$ f .ll.l R FR
S Y iﬁnfﬁ*ﬁwr ‘-Jﬂ—f‘* ’ PRI NS
..... . , H
. i . H ‘ : . . e :',l I' * T -
SR RS Q' AR .:’:' - L
Sy R EE K2 4 L ‘
=) m-{’?g:,mﬂ‘.f‘me 55, ;}& i *,é;‘/—“ é.ﬁ""'--‘ Sall L __
re S . : .
i .i i L

1 1‘ H\l’ J\?

’Eh 5 f}h \f? W f-"‘ré._?‘i-:gihf*:‘”“ l

. \/[:“‘: e - - :.:
E . ; ’ ' - ' - ) 1
b EREWRA AR N F 7 3B % 33_@ -\ﬂ),\
. . ' ) . ' . S ; _'.“_ ‘ . — -
, L AR (REE XL RILERE QR ) PR :
| - ] ) ]
My PRUERK :
1 .
SIS 2 ‘*?2“’”73"?"1' |
b A J‘bh_ [ ) )n’T ;ﬁ t*‘) I-’é E‘A /{FE‘( BAE LY PLE\ h’ / ’ﬁ(aq 15
l‘,r -
7 %LJ\ f‘: _L“=?f'|\'i’m2/%}j‘ -’)'\,.1"?5.2_"_ ) ) . i‘
L FrmskAe%E - _ o
o e KRR ED (F ) 2R RERE DA A
e XA RRNRE YL e T
. 5 : . A
L PERERE 062 AR fe by i
] ? ! 1 . .’.,“.
. _j. i R S : - . et .
' . ; T T
S s L XA —E_--“su\Tﬂ— 21y >\ 0T 5 I\E'M*E{"’%zfi"'i?i%_ “_
e R3Ep ) AR YA :m%-{%‘-i—’\srfﬂm“m%f.'{*x?f\ﬁf
. -1, . [ - h E — . . Y —'.. } }‘ ~ e N
LN AR R R T30 ARER G RPRLTRR
SRR -1 F: Ty WRdsse. Lot
i ;M Lo ":f— :
e ff\f’ﬁ%wv’7~¥~rﬂ”b?3tm %M«s ST
: '"_Z"_"_i.iif;_)}ml Gk Sk R ﬂlﬁ w.-z{,z,;‘s;_fé’fem
o E - c‘w’t,}%’“"! )\\\Tﬁ;\!g TF L‘w;r‘ -5 ffﬁr):fﬁ.i. %2_/{)53'3; ; g §
R P , o i‘:”‘-\r_-_:—-: -



- . LT o A R B ECT
R I TR JERAG AT U
:‘a A N ' . o o ‘ L .: ~‘,~£‘r_:.w3.;‘;-:;"}:.= .
foou PeooEL g A e L
SR __Miﬁg( 5? (ﬁtﬂ«tﬂ:}éﬂ }L‘E@?fé-?gﬁfﬁ.ﬁ‘?ﬁ“z :
} R ':;!"»‘ ,.17 n ‘ \ --: F.. Lo : ": .-‘.:“» »‘ 5 wetert f
. oon o ‘!\ﬂ_: 7 "fﬂ pp T‘wa, e e ol o
i 1T [ . - : 3 . o m
I P ; _‘. U S i N Lol e A
L e im.—: a .ﬂ.'fg = :H AR N=RPH P REBLECEXT -
ﬁ»‘iﬁé\b‘ﬁe‘ﬁ?xﬂﬂﬁﬂé SNEOEL BB EFO ST R
] !' .- g - . : o
;1 \}1 4}3 }—E’ HrSURAFY 295 = ARE 20T ! }?Et: :
’1u?T" RISTIAE IFANEN
+ 1
14 I‘Efﬁ, \53( , \
) ﬂ- e E l*:mw 5 /5 ot E R u"rii_éz:k 2 t%;' e
W

Z i ay W‘\ b g ,x.::ré‘; :,;.ld{z 5 —’i—l h R ) ‘__::lﬁgiﬂ?ﬂ .3 )
Héj‘n . 4"”' G "”‘/éﬁrg“‘[i“ﬂ 3!\-.,,!‘ W J’ﬂ” 7

SV A 0L 1L R b ?% L F*"‘f«"‘i‘m

o "n:-‘ \ “C EEY e o v o oy 1-:.

PR e LT G e E ? N

_l'é;;[:t";ﬂ] mn -H“* l:’ﬂ L ,&;’1“1:' 3/ "‘ ‘ J“;Z T li’;

AT DO X< 1V S <7 € 3 a8 EL

) (‘ N + K ) { ; I‘ ._.."-'- - '.1- ’ 4 L £ [A:' .l L . ‘_-:- E}"“!' { : . N‘ ’ )
oz AR RRGESC . BRSO _._J—:H 7t

SR N J’ﬂ«f“r

A D A T sﬁ) I:i: -

i 3 ) ﬂ P} i j‘f;':;_f‘ 5 %ﬁfﬂ _Z R £ }-r 3
) __."_-;_\'Li_;'._‘___fj._i_l_-‘_-: .; ._.::.:Ls_‘_.. 7:’ 1,~~.,.;’,...:; ._.‘:.M A B’_}‘"ﬁ ?éz 3&"» o

et gy
.

N -~ 4l
. < = " v * i
N * * -
P . .- . v 4 . . d . N
. - LI v v, - - 2 o AR K nw T s
- i - i N ' A ! - - - oot TN E e T
. 3 i g . -



. . R 3
v
; ., 2 1 P,
I - N N y P
. L E
' ¥ d,0, 4 . .n\h.., - Lo
. oy -7 s - ~
o~ - b -, ’ *
A by !-.M.. ar :ﬁull.-mmv__ .L«U .4wuv
il el Al Y .
it o h. o T
e calE el Al
T SRR
§5 T ma e e
a7 Bt E s B i ‘ u\-ﬂcM,u
AN A e e
R Y BT o I SO S R e S H O S A K
i, s ,_.F‘.\.Hw....w_ Tim A i thp 2

. - . ] - ;
et ‘.\1....._..‘ T P, _”G\ﬂ.. ke h..L 1.\_“ P !
" i v LR M- o g e 1 xicl.
eGP oy [rm™ gy T LY
Ll aJ ~E g o )
|.|H.A ..:.r.l.... _11, _n..lu .1!)_ [

LS

L] ‘ :m |
il T 2 v "o o I
ik —= s . :v ! taB , H
4= - I e ol I W i < h .mu.
n_—:hn Awls [ — v oy ] 1 I y . - .rm
- = .
SITRRY B & & gt 4
iz, - £ e : e b ) R
N U 2 \... N ﬁ!/ i . ,.r\_ Q\ﬂ_ .ww\_ H ..I...W.. ' ..%wx o WWM—. - :
M o g SRR R W w s
r 7l
. i H 1 _r .-mm&..n ’

v
B3

2

__.g‘ .

%

S

s
Ao —
A

.
,
_ el
= " T RE
R0 N =
Py — 1
.
..
_ "

) <+ Lo o = i

b
|




Swe TE o - i- —,-,-4- e
Sy . R
e K CHNE J*'«

Lk W ey ,1!

e g

e . . et SR :'_
- 14. ..\..-'.-. PR 'r._;.; e
K } ol RN M
"'\.le:l Bt e
N .

N 3

AT MR T PAn Tt RN

or et - ”:,}-\ i X . .

<F { R R T !.u“- . | I |

o b, N i i o -J- soema gmal e a}{‘- - -M;“
-

w:;;f;‘j,;‘—_;my‘ya-_map..me Ve 5 3 < 7L

bepser

~y

S IEREVE ‘fj?i’ S 2p e B RR B RGBT 7':.—.332:;3._5?""'?_1%
SRR R "ETT ’f‘»ﬂ‘s‘i"ﬂ'\m# i‘t‘.;b‘ A2
Tl FRB g7 p*jw'blh/'w%,,w)“ IENE RS FaE)
N S L CE VI SRR
T MR w1 e R R

o viu SRR, AR Gy PR A L }’i’?«@ Fhk T?m’ i{-‘f?n r(j‘fj_:_
o —i‘l’f :'17} L th;rﬁrs TR B J:]) f)‘_ra-‘a&f . e
L E}{_,;\*-—:ﬂ ﬁ-\.’ﬁg}-}?}x‘ m(l 11 :T: i 35]‘51_,')

| . e . ‘. & R Flt S or e

T i . h i "
e | - . T . - .
" . . : .t 1, 5
< e e . . . e K R I
y ~ - 1 ; N
R e e R TR e e e e [, R et ""’:\
v - t
o - S e T e b
. 1+ - A o
Moo . T
I E:
) -...a..-.z.-..n..-—m. e e Wi tieo-beny e
P B e L VLA,
oy s - R AR
PR - - Y -
tae N v TIv . o2 N ~
e T oA - N v




Fig. I.1. ITINERARY FOR THE MEMBERS OF THE SURVEY TEAM FOR THE SECOND PHA&‘;E INVESTIGATION (1968)
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Table 2.4.

Sumnary of se1} test LT

Location: Nonp hhei . - . - . o ‘
Items Lnat Characteristics. . N
Sample Ne, 1 2 3 4 5 6 7 v B . 9 . 10 1 - 12 L
Bore Hole No. 21 21 21 22 22 24 4 T-o25 25 26 26 a7
Snmpling Depth o 5,70-6,30 7,40-7.80 10.30-11.25 0.70-1.35 3.00-3.40 6,20-6,93 9.60.10.35 6.50-7.25 7.30-8.20 8,00-8.75 9.00-7.75 1.00-1.70
1. Observation Reddish Reddash Reddish Grey Reddish Heddish Reddish® I'Hedt'iiah Reddish Reddish Reddish Yellow
T — brown browvn brovn brown brown browvn hrown brown brovn brown brown brown
11. Properties S
(1) Matural vater content, w S 20.11 21,23 24,04 26,25 36.70 22,04 28,42 25 .41 25.75 25.72 25.40 16,45
{2) Specific gravity of so1l, G 2.68 2.65 2.70 2,68 2.70 2,75 2,67 —2:73 2.6% 2.70 2,65 2.76
{3} det denmaty, r, g/cmJ 1.875 1,940 1.893 2,044 1.789 2.009 1.792 1.899 1.891 1.948 1,992 2.067
{4} Dry density, T3 g/ch 1,561 1,600 1.526 1,619 1.308 1,646 1,395 i 1.514 1.503 1.549 1,588 1.775
(5) VYoid ratio, e 0.717 0.656 0.769 0,655 1.064 0.671 0.914 0.803 0.7%0 0.743 0,669 0.555
(6) Degree of saturation, S % 75.17 35,76 84.41 100 93,13 90. 33 83.02 86,39 BT.68 93,46 100 81.81
NI, Grain Size
(1} Constitution
i) Gravel part "t - - - 1.0 - - - - - - - -
3i) Sand part % 3.5 3.0 5.0 16.5 13.5 2,0 1.5 19.5 51,0 33.0 31,0 25.5
1i1) S1lt part fa 7.0 74,0 78.5 34,5 45,0 62,0 68,5 63.5 38.0 54.0 54.0 51.0
1v) Clay part % 21,5 23,0 i6.5 48,0 41,5 6.0 30.0 17,0 11.0 13,0 15.0 231.5
{2} Max. dinmeter om 0,105 0.105 0,105 4.8 2,0 0. 105 0,105 0.42 0.84 0.42 0,42 2.0
{3} 60 % dinmeter, Dﬁ() mm 0.035 0,033 0.0403 0.016 0,013 0,017 0.018 Q.06 0,13 4,07 0.063 0.06 !
{41 10 < diemeter, Dl() mm - - 0.0018 - 4.0017 - - 0.0018 0.004 0,0023 0,002 -
{5} Umiformity coelficaent - - 22,4 - T.65 - - 33.2 . 32.5 25.0 31.5 -
16} firan size classification hiliiﬂﬁllny Sli:':mcl“y i’:‘l‘;) Clay Clay :;:;} :;:;" ;:::"‘ f:,:;y :;;;:‘! f:;;}' S:.:.;.;\:mclny
{73 imitied classificatiun CL CL CL CL eor CH tL or CI CcL Cl or CN ML or C1 sC ML or OL cL CL
1V, Contastency
{1) Laquad limit, L.L. - 53.25 39.80 35.20 49, 80 52,00 37.10 53,14 28.20 24,10 26,40 26.85 36.50 .
(<) Plastic Lamit, P.L. . 20,45 21.70 22,05 17.37 20,47 20,64 <S8.33 <2.1% 18.66 22.49 18.43 11,68
(3} Pinsticaly index, }.T. 12,80 18,10 1315 32.43 31.33 16,46 24.77 6.05 5.46 J.a B.42 24.82
{(4) Flov index, F.1. 6.30 8,48 8.25 1010 10,10 10,00 12,80 5. 10 5-9;5 5.10 5.05 15.70
V. thearing Strength ’ ’
(1) Uncenfined compression
1) Compression strength kg/l:m2 1.195 0,883 1,05} 0.505 0,471 0,861 1,820 0.426 0,290 {.408 0,556 0.664
11} bensitivity ratio 2.36 1.56 4,08 1,18 1.64 1.38 5,16 N.li.-/—l S8 N.G.Ll' N.G.A]‘ 1.06 *
{2} Mirect compression i
1) Cohesion, ¢ Icg/cm2 - - - - - 0,60 - 0.30 - 0.70 0.28 0,60
11} Internal friction angle, ¢ - - - - - a0v02’ - 37°%36° - 1539’ 227" 30%58"
{3) Triaxis]l compression ’
1} Coliesion, ¢ kg/c:rz 0.50 0,80 0.45 0.925 0.20 0.82 i.15 0.21 .10 0,35 0.24 0.50
1) Internal friction angle, § 12935 1518 10%6" 5%43° 8’32’ 1°za’' 190" 15%9° 16%42" s%17' g%z’ 15%7’
V1. Consolidntron l
{1} Imatial void rataio, e 0.610 0.672 0,670 0,642 1,360 0.689 O.Bi_‘ﬁ : 0.769 0,657 0.616 o.u_am 0,682
{27 Preconsolidation lo.d, P, ke/em 3.50 4,50 3.20 1.22 1.17 3,00 4,90 3,00 2.6 3.90 2,48 0.56
{3} Corpression index, C_ , 0.193_2 0.1136_7 0.1-!7.-3 0.1(31_3 0.361_l 0.235 , ().303_2 0..1519 o.zm__' 0.137—, 0.1-16__‘ 0.158“
(4) Coet'. of conscolidrlion, Cv cm” fzec 2. HxI0 1.66x107° J.1x10 8.2x10 8.1x1077  1,22x107 2,051 2.E%107° 3. x107° 1,20x1077 1,15x1070 1.7x10°°
(51 Coef, of valume cempres=i-~ 2 -5 -5 -6 5 .5 _5 -b ! =5 -5 =6 -5 =5
Wiy, N em” /e 1.3x107°  7.0x10 b 1x10 1.05x107" 1.9x077 120007 8601070 1.38x107) 1.28x1077 6.3x10 1.03x10 S.4x10
{at Caef. of permeabilate, h cn:/sec ).hxl()-T I.NS::II()“7 .'..'l"%xl(l-ki I.hxlO-T !.bx10-7 1.oaxto™ 1.75x107 " 3,04x167" -1.()xl(l-7 b.lxm'a l.:’.J(l()-7 .2!(10—? .

fierarkea: /1

The rerculdipy was ampossalble for testing,
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Fig. 2.5. RECOMMENDABLE SAND AND DEPOSITS
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Fig. 2.7. ROUTE RECONNAISSANCE
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Case — 2

Remarks

Case — |

This topographic map was made under the

measurement conducted by the staff of TP in Laos
on 13 March 1967

Case — 2

This 1s the result of sounding measurment by Survey

Team on 4 Apnl 1968, utilizing echo~sounder.
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Fig.2.10. SURVEY POINTS FOR ORIGIN ~DESTINATION SURVEY
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LIVE LOADS FOR HIGHWAY AND RAILWAY. BRIDGES

“7y

Fig.3. 2.
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W = Combined weight on the first two axles which 15 the some
as for the corresponding H-truck, W = 40,000 ibs
V = Variable spacing ~ 14 feet to 30 feet inclusive
Spacing to be used 1s that which produces maximum stresses.
_Standard HS2Q-44 fruck
4 i 18,000 Ibs for moment
-Concentrated 10ad =3 56 000 Ibs for shear
Uniform load 640 ips per linear foot of (oad lane
—%
HS 20-44 lane loading
HS 20-44 LOADING FOR HIGHWAY BRIDGE
22 121212 28 15 L5 15 15 22 12 1212 28 15_L5_ 15 LZmeters
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STANDARD I5-TON LOADING FOR RAILWAY BRIDGE
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Fig. 3. 3. THE MOST ECONOMICAL PIER SPACING
60
5.8
o /.
n \ /)
-
[Ts) 56 i
o
\) | /
» \/
(o] ]
(5]
54
c
.2
G
2
2 52
[
O
50
40 50 60 70 80 a0 100
Span length (m])
c Span  |Number Steel Construction cost (US. §)
ase .
length |of piers | material
No. (m) {Nos) (tons} Sub. Super. Total
| 50 15 2,900 3,500,000 2.100,000 5.,600.0CG0
2 G0 13 3,300 3.100,000 2,400,000 5.500, 000
3 70 ] , 3,600 2.800,000 2,600,000 5,400,000
4 80 1O 4 .100 2. 700,000 2,800.000 5,500, 000
5 20 9 4,600 2.500,000 3.200,000 5,700,000
Remarks :

The above construction costs do not include such indirect costs

as the expense for engineering service, Governments administrative

expense and the interest during construction.
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Fig. 3.6.

CLEARANCE DIAGRAM OF RAILWAY

FOR TRACK AND BUILDING
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Fig. 3.8. RELATION BETWEEN THE TAKE-OFF CLIMB SURFACE °
OF THE RUNWAY AND THE NECESSARY VERTICAL
CLEARANCE FOR THE ACCESS HIGHWAY
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Remarks

L1. The right of way for railway is 40 meters on both sides of its center line.

L2. The right of way for highway is 30 meters on both sides of its center line.
In this case, it overlaps with the right of way for railway by the width
of 20 meters on one side.
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Fig.3.9. CLEARANCE DIAGRAM OF THE ACCESS HIGHWAY
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Remarks :

This is a modified clearance diagram adopted for the
design of the access highway. Modifications were made on

the clearance diagrom of the Japan Highway Standards, taking

account of the figures designated by the Highway Department
of Thailand.




Fig.3.10. CHANGE-OVER BETWEEN THE LEFTF AND RIGHT
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Table 3.8. Construction cost

(In the case of a rail/highway bridge}

Construction
Item cost (USS) Remarks ;
I. GOVERNMENTS!' PREPARATORY
WORKS 1,000,000
1. Construction facilities 400,000
2. Land and rights 600,000
II. MAIN CONSTRUCTION WORKS 13,500,000
1. Bridge {6,200,000)}
(i) Steel truss bridge (5,400,000) 720 m. long
Superstructure 2,600,000
Substructure 2,800,000
(ii) Access bridges 800,000 lllncluding plate girder,
' composite girder, rigid
. frame and hollow slab
2. ilighway {2,200,000) bridges
(i) Access highway 1,000,000
(ii) Administrative facilities 1,200,000
3. Railway (4,900,000)
(i) Access railway 800,000
(ii) Extension railway 4,100,000
4. Permanent residential buildings 200,000
IIT. ENGINEERING SERVICE 1,300,000
IV. GOVERNMENTS' ADMINISI'RATIVE
EXPENSE 800,000 6% of (1) and (II)
V. CONTINGENCY AND RESERVE 2,300,000 16% of (I} and (II1)
VI. INTEREST DURING CONSTRUCTION 1,100,000 6% of (I) to (V)

Total

20,000,000
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Fig. 3:12. CONSTRUCTION  FACILITIES y
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7~ Vientiane . Vientiane -, Vientiane  Vientiane Tha Deus - Tha Deun"...: Tha Deun R — A— - 5

'z'.onr;?l:apf\ir Tha RBa; Sri -Neng Kbai -honp, Khai -Udon. “=Nong Fhai- -Nong hhxu s <Uden & v Py RO . “_ . -,-’ L s e
. R Chieng Mei station .- - - statlon.- . R i itemarks: - R \:; T A - ‘

klxi:;tin;" route 80,6 20.5 22,7 76.6 3.4 5.6 ' - 59,5 < -7 (1) The chﬁuré-eu fdr vaxtlng time of t.n:u per hour. in .,”

New route 80.8 20.7 22.9 6.8 5.4 7.6 . 6ls . Laos' 454 Kips was taken'ns, “‘e benefits of ", 10

personnl cur’ and “taxi per hour, and the bene!‘n. L'“\,
P . of .bus per hourwas obta)ned by mult:plymg the .

v.a1t1n5,-t1me charge uf t-ax: per. hour 1n laoss ot

{2) Travel time nnd expenses

45.4 hips by the rat:o of the rldmp efl‘1c1ency

of bus 14 pers.ns per car to that of taxy 4

. Operating Speed Charge for waiting ~:‘_" persons per car, and then converted into a Haht
Vehicles cost ferry time Ly
(Bahts/km) {km/hr (Bahts) {hours) ~* ° basis.
Small-sized buses 0.98 72 40 0.5
staed huses f (2) The charpe of heavy truck per hour in Thailand
re-si ses -4 2 5 a.5 -
farge-sized buses 2.49 7 195 . 8.3 Bahts wvas taken as the benefit of heavy
i . £ 0.6 80 4 0. I )
Tnxis and personal car 7 ° ’ Tz truck per hour, and the benefit of light truck
Heavy trurks 1.92 2 10 0.5 : .
eavy true 9 7 1 o per hour was obtained by multiplying the charge
L1 1 0.88 72 . .
light trucks ! 37 0.3 ¢f heavy truck per hour 8.3 Rahts by the ratio
o of the riding efficiency of light truck 0.25
3 ton per car to that of heavy truck 2.69 tons
{3) rravel time and expenses for passengers and freight per car,
Trave! Charge Time speed  {harpe it ting: . - .
eapenses for handling for handling for ferry —tame ™ 5 {3) The benefit of freight per ton per hour was ob-
llems per km {Bahte/ton) {hours) (Bahts/ton 5o tained by dividing the benefit of heavy truck
.\'oni'r Ferry ﬁnnu Fc:rry or Hahts/ - per hour 8.3 Bahis by the riding efficiency
{labts}  Khnai s1te Khai site (km/hr' person) Humr'-] - .
sta, sta. . 2.69 tons per car.
Fas<enpnrs by passenper ferry 0.14 - - - - 72 3.0 0.3
e (4) The mean value of the waiting-time charge of taxi
fassengers by car ferry n.22 - - - - g0 13,0 0.5 o
) . . e per person per hour (.46 Baht and the national
treipht by car ferry 0.45 12.0 - 3.0 - iz 17.0 0.3 .
. - N - income per person per hour in Thailand 0.95 Baht
Freight by passenper ferry .45 12,6 17.0 3.0 3.0 7 5.0 (s
- wias taken as the benefit of passenger per person
‘\w-‘ . . v
—- . per hour. The nationn! income per person in
T : . Thailand is 2,784 Bahts per annum.
{43 Lnit time lLenefit i
= X (5) The exchange rate
Benefit per. . . .
' . kS ! Baht = 24,5 Kips -
Vehicles Calculations hour (Hahte) i L ah . p ,
Huses {45.4 Rips/24.5 Rips/Babt) x {14 persons/ear/4 personsfenr) o. S(L
Perconal cars 4574 Kips/24.5 hips/Beht 1. 3;» )
' Taxts 45.4 Kips/24.5 hips/Baht 1.85
) . ilénvy, {.ru_ck_s . o 3 J(I
- “Light' :tru’c‘k.'- 8.3 B:;ht-sfx_ (0.25: tonfear/f2.69 tonfeur) () 17
,#reights T "_‘;__'a 3 dants/2, 69 "Lons _r;“‘\:;; - - ERU
""Iriflsengc;rsr:; _.“ (45 4 h;rs/c-t 5 iups/'luht)f-% ]:erson = 0,46 Baht
) \'m N CT ~q; . (-.784 Bahts/365 days}/8 hours 2 __D'.“ﬁil?nilt . v
w7 . . (0.46"Baht-+ 0.95 Baht}/2 oo e
SR ; St s Co v .
v R o e pt e LT p o e ¥ - \




Table 3.l6,

Benef1t per unit of teaffic volume’

e
Smell-sized Large-sized Peraonal S Y rilway Railvay
buses _ buses chrs Taxis Heavy !.rust he Light truchs Mutorcycles freirht passengers
fopal mar houte Operat-  Travel Operat- Travel Operat— Travel Operat— Travel Operat- Travel Dporat— Travel Operat— Travel GOperat= Travel Operat- Travel
ing cast  time ing coxt time ing cost time ing cust time ing cost thne ing cost time inp cost Lime ing cost time ng cost time
l¥ahts=] {hrs,) {Rahts) (hrs,) {Balhits) (Nirs.) (Bahts) (hrs.) fhahits) {hrs.}  {Bahts) (hre.) {Mahts) (hre.} {Bahts) (hre.)  {Baht=) (hre.d
-4
. taistang route 11e.0 1.62 94.0 1.51
Vientiane :
~ Tha Re, Aew re.ie 74.0 1.12 54.0 1,01 it
\\;‘-: Fhaenp 1 ference 40,0 0,50 40.0 0,50 -
\os, of car i .
l\o
Fxisting route 246.0 0,78 53.4 0.75 53.4 0.75 148,4 0.78
Vientiane .
— hong khai hev route .
Statioen Mfference i‘
hos, of car 19 13 94
Existing voute 251.,5 0,82 55.2 0.78 55,2 0,78 153.6 +.8£
R New route 56.% 0.32 15.2 0,28 15.2 0.28 43.6 0.32
Vientiane i
= Mong hhaa M fference 175.0 0.50 40,0 0,50 40,0 0.50 110.0 50
Nos, of car 28 27 24
Exiating route 385.7 1.56 91.2 1.46 257.1 A.56 124.4 1.56
i
. Nev route 150.7 1.06 51,3 0.96 147.1 1.06 67.4 1.06
Vientiane [
- Udon M fference 195.0 0.50 40,0 0.50 110.0 0.50 57.0 G.50
Mhos, of ear 19 71 ;
kxisting route 207.6 0.5%6 43.2 0.55 43,3 0.55 '
Tha Deun hew route 13.4  0.08 3.6 0.07 3.6 0.07 ;
- Nong Khai
Station Niflerence 194.2 0.48 39.7 0.48 39.7 0,48
Mos. of car 5 3 f
Existing route 213.1 0,58 44.8 0.58 44.4 0.58
Tha Deun Nev route 18.9 c.11 5.1 0.10 5.1 0.10
= %onp Khai hifference 194.2 0.47 39.7 0.48 39.7 0,48 .
Nos, of car [ 27 27 .
Existing route 109.4 1.33 -
X .1 .
Tha Deva New route 54 0.85
~ Ldon mfterence 35.3 0,48 39 3.9 B 0,78
Nos. of car 254 141
Total operating cost 40.0 2,529.4 3,150.4 2,311.0 10,450 169.3 9,906.0 1,128.0
Operation benefit per unit of 5
traffic volume 40.0 194.57 39.88 39,84 110,00 56.43 5 19.00 8.0
= T
Total difference of travel taime 0.50 6.9 38.86 28,40 47.50 1.48 889.0 109.98
Mean difference of itravel time 0.50 0.49 0.49 (.48 0,50 0.49 0.5 3.50 0.78
Hourly Lenef1t 6.5 6.5 1.85 1.85 8.3 .77 1.85 3.1 0.7}
Time benafit per umit of traffie 3.2 3.19 0.9 0.91 4.1% .38 0.93 10,55 0.5%
volume
b fit ot of traffi
Tolal benefat per umib of tmill® 4.2 197.76 40,79 40.75 11415 36.8) 5.93 49.85 8,55
- do. = , ndopled 121 41 41 114 - 57 6 50 9
Pemarks: (1) The value of the operating cost in each zonal parr is obtained from Tables 3.15.
{2} The number of car shown 1n this table denotes the present traffic made clear by the oripan-destination survey,
{3} The uean value of the unit benefits of the small-sized huses and the large-sized buses wns tuken a» the benefit per bus.
{4} The operntion benefit of motorcycle 1s represented by the current ferry charpe per motoreyele, and the mean dafference of travel time @,5 hour i< fipured out
ss the mean value of that of buses, personal cars, taxis and trucks. )
(5) In the columt of railway freight, the difference of the operaiing cort petween Tha Leus end Udon 39 Bahts is the present handling ¢os1 at the hong hhar station,
and Lhe difference of the travel time 3.5 hours is the sum of the handling time at the Nong hhai station 3 bours and the di1fference of travel {ime beiveen the
existing and nev routes 0.5 hour. e
(6) In the column of railway passengers, the difference of the operating cost between Tha lleva and Udo‘;f 8.0 Bahts is the sum of the current ferry charges 5 Hahts

and the charge of vehicle between the Nong Khai station and the ferry site 3 Hahts, and the difference of travel time 0.78 hour 1s the sum of the chanpe time
at the Nong Kha1 station 0,28 hour and the waiting time at the ferry sate 0.5 hout,
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Talle 3.29.

Basic data for the estimabion of construction cost

Lseful  VYnit construc-
Ttem life tion cost itemarks
{Year) (Us8)
Access highway (per meler) 40 200
Access ramp { " ) 4t) 150
Vessel
100-ton ferry boat 10 90,000
Pusher 10 35,000
I'reqger 10 40,000 500 P.S., 300 m?/hr
Buildaing
Customhouse 50 80,000 m m
{lavtian side)
" 50 20,000 n m
{Thai sided
snrehouse 15 196,000 m m
kepair shop 24 &§4,000 m
House for staff 45 1,600 m m
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Table 3.30.

{a) Case (1}

Construction cost of the ferry fTacilities

‘(b) Case (2)

No, ol No, of in- Construe- No, of No. of in- Construc-
Year access crease of tion cost Yeanr access crease of tion cost
ramp ferry boat (Uss) ramp ferry boat (Us$)

1972 0 - 3 8 7,230,000 1972 ¢ - 4 10 8,850,000
1974 4 2 1,620,000 1973 5 2 1,300,0C0
1977 5 " 1,300,000 1975 6 " 1,460,000
1979 6 " 1,460,000 1976 T " 1,390,000
1580 T - " 1,390,000 1978 8 " 1,530,C00
1982 3 " 1,530,000 1979 9 " 1,300,000
1983 9 " 1,300,000 1986 10 " 1,320,000
1984 10 " 1,320,000 1681 11 " 1,720,000
1985 11 " 1,720,000 1982 12 " 1,430,000
1986 12 " 1,430,000 1983 13 - 14 4 3,210,000
1987 13 - 14 3,210,000 1984 15 1,300,000
1988 15 1,300,000 1985 16 - 17 4 2,770,000
1989 16 " 1,420,000 1686 18 - 19 " 2,810,000
1990 17 " 1,350,000 1987 20 - 21 " 3,060,000
1991 18 " 1,300,000 1988 22 - 23 " 3,010,000
1992 19 " 1,510,000 1989 24 - 25 " 2,600,000
1994 20 " 1,310,000 1990 26 2 1,300,000
1995 21 " 1,750,000 1991 27 " 1,300,000
1996 22 " 1,300,000 1992 28 " 1,700,000
1897 23 " 1,710,000 1993 29 - 30 4 2,810,000
1999 24 " 1,300,000 1994 31 2 1,300,000
1995 32 " 1,300,000

1996 33 " 1,300,000

1997 34 v 1,300,000

1998 35 " 1,300,000

1999 36 - 37 4 1,300,000




Table 3.31. Basic data for the estimaiion of
i{he annual working expenses

Unit annual working

Item Speciflication expenses  (USS)

1. Access highway & ramp (per meter) ' g 5

2. Ferry boat & building

Ferry boat Repairing  US$125,000 x 0.17455 ’ 21,600
Fuel 0.9 US$/hr x 1,420 hr
2 2
Customhouse 4.6 USS/m” x 375 m 1,730
Warehouse 1.0 " x 2,800 " 2,800
ftepair shop 1.0 " x 1,050 " 1,050
Garage 0,25 " x 100 " 25
Personnel expenses 60 persons x 3 US$ /day/person
x 260 days 47,000
. yas
3. Dredger Repairing US$$400,000 x 0.138 56,000
Fuel 1.5 USS/hr x 540 hr

Remarks: /1L Annual rate of repairing cost,
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Table 3.32 Annual cost of ferry facilities

Case Case (1) Case (2)£l
Annual rate of 3% 7% 10% 3
interest
Present worth of con-
struction cost (103Us$) 29,540 21,520 17,880 41,040
Present worth of working
expenses (leUSS) 45,030 20,560 12,960 63,830
Capital recovery factor 0.0433 0.0750 0.1023 0.0433
Equivalent annual fixed
cost (10°uss) 1,280 1,610 1,830 1,780
Equivalent annual working .
expenses (103Uss) 1,950 1,540 1,320 2,760
Total annual cost (103USS) 3,230 3,150 3,150 4,540
Remarks: /1 Although the vhole investment may be provided

with a grant, only the annual rate of interesi
of 3 perceni hns been considered for the
annlysis of cost.
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Traffic volume”' {cars per day)
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Fig. 3.17. GENERAL LAYOUT OF ADDITIONAL FERRY FACILITIES
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e e . eTHT AT et
- - Table 4.2, Construction cost
©*2 '. . {In the case of a highway bridge)
1‘1,‘;"‘ - - .. 7 Construction - - h‘c*'\‘;rl\" .
N ceost T TLS). o LT
1. GOVERNMENTS' PREVARATORY & 00 o o
CWORES T o S L 899,000 - : :
1

IT.

.

1. (Eonsutt'ucl-ion f':}l}ilitles -1?)0\.(100 . o .' -
2, Land and. rights 400,000 °

MATX CONSTLUCTION . 4ONKS 7,500,000 ¢ . .

" 1. Sleel box-girder 'hridge (-},TD(_‘;,U(JUj TI0 ‘meters

" ENGINEEIING SERVICE:

T ¥, COATINGENCY AND HESKRVE

. VT INTERLST DULING CONSTRUCTION 700,000 | :6f-of (1)

(i) superstructure 2,300,000

(ii) sSubsiructiure .2,4@”,950

2. Highway {2;400,000)
(i) Access highway’ 1, 200,000

(ii) Administrative

R 200,40
fneilities - 1, , N

3. Permanent residentinid .
buildings ’ 200,000

v

.7 1,100,000 "

GOVEPNMENTS' ADMINISTEATIVE © . . )
EAPENSE 3_“5;‘2“a" " 2500,0007 64 ol (1)

1.600,000°  20% of (1)

- u
i

4 * LTt _ “

v

Tang -

and. (I17)

and (11) a3 -

[N - H . - v P

- w ot - N e

f - ’ A

. Total % 12,000,000
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Fig.4.1. RELATION BETWEEN Qij / Qif AND Ci;/ Cit
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Values of 4
Kind of vehicles &
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25
4 Heavy trucks 1.070
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Table 4.7. Benefit per unit of traffic volt;mt;' i
Small-aized Large~sized TPersonnel - :
buses buses cars Taxis Heavy trucks Light trucks Motoreycles
Zonal Route Operat— Travel Operat- Travel Operat- Travel Operat~ Travel Operat- Travel OUperat- Travel Operat- Travel
ing cost time ing cost time ing cost time ing coat time ‘ing cost time ing cost time ing coat time
{Bahts) (hra,) {Bahta)} (hrs.) {Bahts) (hrs.} (Eehts) (hrs,) - (Bahts} {hrs.) (Bahta} <{hre.) (Bahta) {(hrs.)
. . Fxisting route 119.,0 1.62 94.0 1.51
Vientiane
- Tha Ho, \ew route 79.0 1.12 34.0 1.01
::1 Chaeng hfference 40,0 0.50 40.0 0,50
Mai
Mos, of car 1 1
Existing roule 246.0 0.78 53.4 2,75 53.4 0.75 148.4 0.78
\ew route 51,5 0.29 13.7 0.26 13.7 0.26 35.4 0.28
Vientiane
- Nong Khaa s flerence 194.5 (.49 39.7 0.49 39.7 0.49 10%9.0 0.50
alation \os, of car 3 19 13 94
kxisting route 251.5 0.82 55.2 0,78 55.2 0,78 153.6 0.82
, \ev Toute 56.5 0,32 19.2 0,28 15.2 0.28 43.0 0.32
Vientiane
- Sang khaa I fference 19%.0 0.50 40.0 0,50 40.0 0,50 110,0 0,50
Nox. of oar 5 28 27 24
Existing rtoute I85.7 1.56 01,3 1,46 257.1 1.56 124 .4 1.56
v R New route 190.7 1.06 51,3 0.96 147.1 1.06 67 .4 1.06
tentiane
- Udon Difference 195.0 0,50 40.0 0.50 110.0 0,50 57.0 0,50
Nos. of car 1 19 71 2
Ex1sting route 207.6 0.56 43.3 0.55 43.3 0.55
Tha leve
— Nong hhay Mew route 13.4 0.08 3.6 0.07 3.6 0.07
Statien Tiference 194.2 0.48 39.7 Q.48 39.7 0.48
Nes. of car 1 5 3
Existing route 213.1 0.58 44.8 0.58 44,8 0.58
The Tous New route 18.9 a.11 5.1 0.10 3.1 0.10
- Nong hhai Mfference 194,2 0,47 39.7 0.48 39.7 0.48
Nos. of car 6 27 27
Existing route 109.4 1.33
The Beut New route 54,1 Q.85
= Udon Difference 55.3 0.48
Nos. of car 1
Toial operating cost 40.0 3,112.9 3,904.7 2,817.1 20,696,0 169.3
Cperation benefit per unit of 40,0 194.57 39,84 39,68 109.50 56,43 5
iraffic volume
Total da1fference ‘of travel time 0.5 7.83 48,17 35.37 94,5 1.48
Mean 1fference of travel time 0.5 .44 .49 0.9 0.30 0.49 0.5
Hourly benefit 6.5 6.5 1.85 1.85 8.3 0.77 1.85
Tine benefit per umit of truffic }.25 3.19 0.91 0.91 4,15 . 0.38 0.93
volume
c4 .
Total benefit per unit of traffic 43.25 197.76 40.75 40.59 113,65 56.81 . 5,93
volume
- do. ~ , adopted 121 41 41 114 57 6

Hemarks: (1) The value of the operating cost in each zeonal pair 1= obtained from the basic data given io Table 3.15.

{2) The number of ear shywn in this table denotes the present traffic made clear by the crigin-destination survey.

{3) The mean value of the unii benefits of the smalli~sized buses and the large-sjzed buses was talen as the benefit per bus,
(4} The operation benefit of motorcycle is represented by the current ferry charge per motorcyclie,‘und the mean difference of
travel time 0.5 hour is figuvad out as the mean value of that of buses, personal cars, taxis and trucks.
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4.10.

Optimal tolls

ilnit : Baht

Current "
Traffic Component ferry f.oan IZl Loan 1i£2  Loan 11742
charges
Buses 5f p] 3 1a
Personal cars 40 5 5 5
Taxis 40 5 5 5
Heavy trucks 110 10 50 ¥5
Light trueclks 57 5 5 p)
Motorcycles 5 b 5 5
Note: Unit : 103 Bahts
Items Loan I Ioan IT Loan I11
Required incomeiﬂ in present worth 343,077 296,843 284,185
Total present worth ol toll revenue 375,541 307,341 285,236
Total present worth of residual benefit 3,109,506 823,280 374,047

Hemarks:

TFor the cnmpﬁtation ol the optimal tolls, the bridge tolls
for various kinds of vehicles are given tentatively in the
form of grauuated tolls of five-Baht unit ranging trom zero
1o current terry charges.

In the case
and 40-year

In the case
and 25-year

In the case
and 20Q-year

of n loan of
amortization

of a loan of
amortization

of a loan of
amortization

3-percent annual i1nterest rate
period,

T7-percent annual interest rate
period.

l0-percent annual interest rate
period.

The amount of toll revenue required to amortize the totael
investment 1s the sum ot the total present worth of annual
working expense and the total construction coest.



Table 4.11., Mean annua} benefit and capitalized benefit

Unit: Baht
. 1 - . . .
Kind of capital Mean annual benefit Capitalizerl benefit
(Bm) {Be)
1
Toll bridge ;
Loan I A 175,185,000 3,485,047,000
Loan 11 L2 120,994,000 1,130,621,000
Loan TI1 12_ 94,957,000 659,263,000
Non-tcll bridge
Grant /4 184,386,000 5,743, 300,000

[i, /2, /3. 14

Refer to Table 3,20 in Subparagraph 1.6.4.
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