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STEP 1

1. Routes connecting Bcngkok and DeSignated Cities (1st priority) to
estubllsh the notlonwide arter101 roads network,

No. : : .Origin. Destlnation (Chungwuts)

TR-1 0BRR (Bangkok)._(Ayutthayu) (Ang Thong ), (Sing Buri},
(Chai Nat), {Nakhon Sawan), (Phichit), (Phrae},
(Phltsunulok) (Uttaradit), (Lampang),. {(Loampun},
Chlcng Mai (Chiung Mai) : :

TR-2 . OBRR.(BQngkok).L(Sorcburi). {Nakhon Ratchus1mc)
Khon Kaeén {Khon_ Kaen)

TR-3 ' OBRR (Bungkok) (Chachoengsao) Chon Buri
(Chonburl) :

TR-4 OBRR (Bungkok),,(Nukhon Pathum), (Rutchaburl}.

,(Dhetchoburi) (Prcchuap Khiri khan), {Chumporn}),
(Surat Thani), (Nokhon Si Thammarat), (Phatthalung),
Hat Yai.- Songkhla (Sopgkh;u) :

2. Routes connecting Designated Cities (1st priority) ond the border of
the main. neighbour countries to promote the. internationul exchange
between them. - : : S CLn

No Orlgln Destinutlon (Changwats)
TR-2 Khon Kaen (Khon qun) (Udon Thonl) Nong Khol
{Nong Khoi)
————————————— LODs ——mawmma e
TR-& Hat Yai (Songkhla), _JggyngZEQQ
e —————— MolaysiQ ~=w=o————mmn o

LHOM STTHAMMARAT

TENTATIVE TOLL MOTORWAY NETWORK
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Appendix 7.5 SUMMARY OF RESULTS OF TENTATIVE TOLL MOTORWAY ROUTING

Routes connecting Bangkok and National Industrial Deveiopment'uréc,rund

linking between the main cities in the area.

No Origin, Destinotion {Changwats)
TR-3 Chon Buri {Chon Bufi). Phattaya {Chon Buri),
Map Ta Phut (Rayong), Rayong {Rayong),
————— Eastern Seaboard Development Areq —----
TR-6 Krabi (Krabi), Distribution Centre (Surat Thani},
Khanom {Nakhon Si Thammarat)
————— Southern Seaboard Development Areo -

Bangkok - Ayutthoya - Chiang Ma covered by TR;1

Bangkok - Hua Hin - Phattaya covered by TR-4

Routes forming Outer Bangkok Ring Road (OBRR) which has following roles

- to reorganize the urban structure of Bangkok Metropolitan Region.

- to smoothly and effectively treat the extremely heavy traffic velume.

- %o be Bypass for passing through troffic between regions.

sTEP 2

1. Routes connecting Designated Cities (2nd. priority) dnd  Bangkok,
Designoted Cities {1st priority) or the routes adopted in STEP 1.

No. _ Origin, Destinotibn (Chqngwdts)
-Bongkék - Nakhon'Sawan - Phitsanulok covered by-TR~1
-~ Chiang Mal

Khon Xaen - Udon Thani covered by TR-2

TR-41 (Su?uf Thani TR-4), (Krabi},
{Phangngn), Phuket, (Phuket)

e e e e e e e B A ks it Y o P S o e i R A LR T o e L B T S S = b i e ok o o A o A o e ke ek e e

2. Routes connecting the bordeﬁ of the neighbour countries and the routes
adopted in STEP 1.

No Origin, Destination‘(changwats)'
TR-11 Utteradit (Uttradit, TR-1)
(Phayao), Mae_Sai {Chiang Rai)_
——————————————— Myanmar =——-———————————

e ——— PR TR

TR-12 Moe Sot (Tak), (Sukhothai), (Phitsanulok),
(Phetchabun), (Khon Kaen), (Maha Sarakham),
(Kalasin), (Roi £t), Mukdahdn T
{Ubon Rotchathani} '

e Mycnmcr,'ﬁdds S :
TR-32 08RR (Bangkok) (Pathum Thani), (Nokhén Nayok),

Aranya Prathet (Prcqhin Buri)

e e KAMPUChEQ - e
TR-42 Hat Yci'(§9ngkhlu. TR-4) (Pattani)

Sungai Kolok {Narathiwat} _

e —m———— e —~——~ Malaysig ------——-————meoo—

3. Routes connecting dther international interesting ploces and the routes
adopted in STEP 1.

No Origin;_Destinutioh (Changwats)
TR-33 Chon Buri {Chon Buri, TR-3), (Chachoengsao),

(Prachin Buri}, Nakhon Ratchasima
(Nakhon Ratchasima)
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4. Routes connecting other international interesting places and the routes 2. Routes bringing up the urban activities of satellite c¢ities located
adopted in STEP 1.. o _ . ‘ . S oL o ' within 50-100 km from Bangkok ond ericouraging the interrelation between
them, ' ' f
No. Origin, Destination (ChANGWOLS) e
_____________________ T S e ST S S S T R T e No Origin, Destination (Changwats)
Phitsanulok (TR-1) - Sukhothai covered by TR-12 S BN SN S 0
__________________________ e - T TR-301 Ratchaburi, Tha Wung (Lop Buri)
TR-31 Ratchaburi (Rotchaburi, TR-4), e TR
Kanchangburs (Kanchanaburi) S TR-302 Tha Wung (Lop buri, Bang Pokong (Chachoengsas) - '
(surat Thani, TR-41), (Krabi), N ~ covered by TR-41 ‘ TR-303 OBRR, Suphan Buri (Supham Suri)
(Phang Nga), Phuket (Phuket) ' LT e e R e
STEP &
STEP 3

1. Routes connecting Changwat Center with more than 30,000 population and
1. Routes connecting. Designated. Cities {3rd priority) .and the Routes ) ] the routes adopted in STEP 1 - STEP 3.
adopted STEP 1 or STEP 2. : i : : .

——————————————————————————————————————————————————————————————————————— No Origin, Destinaotion (Changwots}
No. Origin, Destination (Changwats) _ _ e e e e

REEVIUIOIENRISTRS RS L e TR-2001 Sakhon Nakhon ({Sakhon Nakhon},

TR-101 Chiang Mui {Chiang moi), Chiang Rai . _ _ Nokhon Phonom (Nakhon Phanom)
{Chiang Rai) . ' - e REmtatg b bty

o e e e e e o s = TR-3001 Royong (Rayong), Chanthaburi

TR-201 Udon Thani {Udon Thani, TR-2), y e S s
Sakhon_Nakhon (Sukbgﬂ;quan),i L ) o _ TR-4001 A. Thung Song (Nokhon Si thammarat],

— - e Bt Trong (Trang) '

TR-202 Nakhon Ratchasima (Nakhon Ratchosima, TR-2), - e e

{Buriram), Surin (Surin)(Si Sa Ket),
Ybon Ratchathoni (Ubon Ratchathani)

TR-401 A. Ron Phibun (Nakhon Si Thommarat, TR-4), .
Nakhon_Si_Thammarat (Naokhon Si Thommorot)

Lampang 'éoﬁeréd“by TR-1, TR-11
T ror to T eovered by fretz
T s T covered by TRe2
T onochosngsas covered by TR-33
T joyona covered by TR-3
T comchemeouri covered by TR-31
T Pretonabers covered by TR-4
T e covered by TR-42
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Appendix 7.6 BASIC FACTORS OF DESIGN

1)  Motorway Classification 21 Design Unit

ign unit is a section classified by the svstem in Table

A des
7.6.1, and is defined in the following manner:

Motorway classification system to be adopted for motorway
design is defined in Table 7.6.1. ‘
al A unit road section where its geographical and topo-

graphical conditions are homogeneous c¢an be consid-

Table 7.6.1 MOTORWAY CLASSIFICATION
ered as one desiin unit.

Class Design Speed Design Traffic Veolw Veh/dav : S A : : S
° © (KéH)pe ) ° ne (Veh/dav) ' b) A design unit should. have enough length so that
Over 24,000 24,000-16,000 16,000-8,000 all motorcars can run safely and comfortabls.

) : ‘ ¢} The connecting point between two different design
M-1 120 - 1048 Flat and Flat e units is standardized to be where the geographical,
topographical or traffic conditions vary, or at main

Hilly
' connecting points such .as junctions.
M-2 160 - 80 Mountainous Hiily and Flat and _ L o L _ .
" Mountainous Mountainous d) Two: successive deslgn unlts having more ?han 20 KPH
difference in design speeds can not be directly con-
- nected, except at interchanges, junctions or toll

barriers.

A motorway classification system is necessary to adopt uniform

The practical length of one design unit is defined so as to
keep constant speed during a whole of the driving period within
that unit. It depends also on the construction cost and vehicle
operation cost. Table 7.6.2 gives the recommendable minimum

design standards so as to maintain economical project cost as
well as safetv, comfort and continuity in +the different

conditions of surrocunding terrain.

In the above classification, two classes  of motorwayvs are length of one design unit.
recommended in respect to the traffic.volume and terrain. The
design traffic volume affects the geometrical and structural
design of the road. On the other hand, terrain and geographical
conditions have their great influence regarding the difficulty L. : .

. £ ti . . Minimum length 20 - 30 km
in construction. - of one design unit

Table 7.6.2 MINIMUM LENGTH OF ONE DESIGN UNIT
- . Standard

3} De=sign Speed

%tandard and allowable design. speeds are defined in Table
7.6.3 in accordance with the classification of motorways in

Table 7.6.1¢.

Table 7.6.3 DESIGN SPEED
| Design Speed (KPH)

Class

Standard Allowable
M-1 ' ' 120 100
M~-2 ‘100 ' 80

The allowable:design speed is adopted only in special cases
depending on the topographical conditions. . _

-1 15—
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Design speed is the maximum safe speed that can be maintained

aver a specific section of the motorway. Design features of the . SHONIERM} SHOULDER
1

- LANES _ﬁﬁPULQ§F

|

"LANES

motorway are governed by the design speed which should be SHOULDER | . MEDIAN

I

N

logical in respect to the tdpograﬁhy. . !'

Table 7.6.4 gives the maximum design speed of MDtorways in var-
ious countries, Most of the countries adopt mere than 120 KPH \\\
as the maxihum 'deSigﬁ_'speed"Qnd the highest adopted- désign *

TRAFFIC|TRAFFIC
LANE | LANE.

speed is 180 KPH in Belgium,

Table 7.6.4 MAXIMUM DESIGN SPEED IN VARIOUS COUNTRIES'

Figure 7.6.1 CROSS SECTION ELEMENTS

Name of Country - - -.Maﬁiﬁum‘Design:SpeedtKPH)'

AUSTRIA . , 130

BELGIUM ) 180 The typical ecross sections ¢f the 4-lane 2-way. motorways in

FRANCE S . 120 ITALY, JAPAN, U.S.A., KOREA and MALAYSIA and 6-lane 2-way in

GERMANY - : : s 120 GERMANY are illustrated in Figure 7.6.2.

ITALY . , 140 ' s . : _ _

MALAYSIA : . - ‘ : 120 Tt is clear that the width of the outer lane ranges between:

SPAIN 120 3.50 m to 3.75 m and the width of the inner lane ranges between

U.K. 120 3.60 m to 3.75 m. The outer shoulder has a width of 3.0 m in
general, while the inner one has different widths with ' a range

U.5.4A. T : 112 {70 MPH)

of 0.25 m to 1.0 m.

4) Cross Section
a) Traffic Lane:

Width of. cross section elements of motorways are defined in . i .
: it . . S : hould hav enough width so that . a
Table 7.6.5, in accordance with the classification of motor- A traffic lane shou ave 2

wavs in Tabhle 7.6.1. motorcar can overtake and run beside other cars safelv.

- o ' ' ) ' : However, too wide traffic lane is undesirable to accowmmo-~
Table 7.6.5 WIDTH OF.CROSS,SECTION'ELEMENTS . o _ o - date no more than one car. Since the width of a traffic
| lane affects traffic capacity, safety and comfort than

Class Lane Width (m) Shoulder Median : _ ) )
4-Lane 6-~Lane Width {m)} . {m) _ other cross section elements, it should be designed
Left Right Left Middle Right Left Right - ' ' carefully considering traffic volume, design speed, rate
\ ' ' : of heavy vehicles, etc.
M-1 3.50 3.75 3.50 3.75° 3.50 3.00 1.50 variable
M-2 3,50 3.50 3.50 3.75 3.50 3.00 1.50 @ 10.0 The inner lanes in the 4-lane 2~way motorway M-1 and the
middle lanes 1in the 6-lane 2-wav motorways M-1 and M-2,
which are expected to have heavy traffic volumes running
A cross section of the motorway consisting of through traffic _ at speeds more than 100 KPH, require a lane width of
lanes, shoulders and median, is.illustrabea in Figdre 7T.6.1. o 3.75 m.
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ITALY
4 - LANE

JAPAN
4 - LANE

U.S.A,
4 ~ LANE

KOREA
4 — LANE

MALAYSIA
4 - LANE

GERMANY
& - LANE

Figure 7.6.2 TYPICAL CROSS SECTIONS TN SELECTED COUNTRIES
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b) Shoulder

A shoulder is the portion of the motorway contiguous with
accommodaltion of stopped motor-
cars, for emergency use and for lateral support of
subbase, base and surface courses. Shoulder may be
surfaced either full or partial width to provide a better
all-weather load support than that afforded by the native
soils, as shown in Figure 7.6.3.

the traveled way for

3:00 TrRAFFICE [ LANE .50
4 :

E 2.28 io.?s

o758 _, D75

HARD SHOULDER

SHOULDER

LEFT SHOULDER RIGHT SHOULDER

Figure 7.6.3 SURFACE OF SHOULDER

¢) Median

A median is a highly desirable element on motorways
carrying four or more lanes. A median is defined as the
portion of a divided roadway separating the traveled way
for traffic in opposing directions.

The principal functions " of the median are to provide the
desired freedom from the
traffic, to provide a recovery area for out-of-control

interference of oepposing
vehicles, to provide a stopping area in case of emergency,
to minimize headlight glare, and to provide width for
future lanes. For maximum efficiency, the median should be
highly visible both night and day and in definite
contrast to the through~traffic lanes.

in general, the median should be as wide as can be used
advantageously, however, economic factors often limit the

width of its median.
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A median width of about 10 m for motorways in Thailand can a} Minimum Radius

be proposed through the consideration of experiences inu

various countries and of primary highways standard in The minimum radius is a limiting value of curvature for a given
Thailand. _ o ~ design speed and is determined according to Lhe maximum rate of

superelevation and the maximum allowable side friction factor.
Using of sharper curvature for that design speed would result
in a superelevation bevond the practical limit, or for opera-
tion with Linp friction beyond the safe limit, or both. Thus,

the minimum radius is a significant value in the alignment

5) Radius and Grade

Minimum radius to be ‘adopted to the center line of curved |
sections is defined in Table 7.6.6 according to the design n s¢
speed. Standard values of minimum radius in this table are control value for determination_ of superelevation rates for

adopted only in the special cases depending on the topo- flatier curves.
graphical conditions.

procedure. The minimum radius is also a necessary and important

Table 7.6.6 MINIMUM RADIUS Desirable values in Table 7.6.6 héVe-been:obtained by applying

. - — — the side {friction factors of 0.04 - 0.05 in all ranges of
Design Speed Desirable Standard design speed, in order to maintain comfortable driving,
{KPH) (m)} {m) . .
120 ' 1,000 710 - o S
100 700 460 Standard values in Table 7.5.6 present the minimum radius at a
80 400 280 maximum superelevation of 6 % in all ranges of design speed,

and at allowable maximum side friction factors in. accordance
with design speed as shown in Figure 7.6.4,

Maximum grades to be adoplted for sloped sections are defined
in Table 7.6.7 according to the design speed. Maximum values
in this table are adopted only in the special cases depending
on the topographical conditions. ' :

3.00 TRAFFIC], LLANE g0
Table 7.6.7 MAXIMUM GRADE 4
2.25 , 075 _ 075 _, 015
Design Speed . Standard _ For Special Cases | : _ i
{KPH) {degree)} Grade slope : ' _
{degree) length (m) y p VA N
Vd - Y
5 . V' . A
120 2 o3 400 . . R . . N
100 3 6 400 —————MARD SHOULDER-
80 4 7 400 :
R . . : SHOULDER

LEFT SHOULDER . RIGHT SHOULDER

Radius and grade, - in general, should be designed through the

following principal considerations: Figure 7.6.4 DESIGN SPEED AND SIDE FRICTION FACTOR

- safety and comfort while driving
- drivers sight distance

- harmony with environment and landscape Superelevation (i) and side friction {f} for the desirable and

- economical construction standard values of the minimum radius and for different design

- continuity of alignment speeds are listed in Table 7.6.8.
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Table 7.6.8 SUPERELEVATION AND SIDE FRICTION FACTOR FOR o motorcars, especially climbing performance, varies according
MINIMUM RADIUS : ' to their categories, i.e. passenger car, truck, trailer, etc,
Des d Dos ] ‘= ' ' ' It is undésirable, in the economical sense, to establish the
eslgn spee desirable -~ Standard - unity criteria for any category of motorcars to maintain the
i ' e "R g f R design speed. Therefore, the following guidelines for estah-
e e = lishing of economical criteria are needed:
120 0.06 0.05 1000 0.08 0.10 7106 '
100 0.06 0.05 700 0.06 0.11 460
80 0.07 0.06 400 0.06 0.12 280 ) )
: : i. The standard values of upgrade are defined in both of
following conditions:
Equation: R = v2 / 127 (1 + 1}
-~ The passenger car can climb al its average running
R minimum radius {m} SPeed-
Vv : design speed (KPH)
i superelevation - The full-lcading truck can climb at a half of the
f side friction factor ({Figure 3.16) design speed

The following should be noticed when applying the values of the For both cases, the climbing lengths are not taken into

minimum radius in Table 7.6.6: consideration,

i. A small radius is undesirable to sections having high
traffic volumes, since it will cause  traffic congestion

through lack of traffic capacity.

ii. For the special cases, the values of the grade and maximum
climbing lengths are defined in both of following condi-

tions:.

ii. Locally inserting small éurve‘ between smooth alignment

sections should be avoided, since. safe operation  of
-~ The passenger car .can maintain its average running

speed at the top of grade, when - its speed at the
bottem is equal to the design speed.

motorcar can not be maintained and accidents may occour
in such horizontal alignment. The horizontal alignment
of sections between good and poor geographic conditions

needs gradual and smooth changing. : : :
- The full-loading truck can maintain a half of the

design speed at the top of grade, when its speed at the

iii, The hoerizontal alignment has to be designed in accord-
bottom is egual to a design speed not more than 80 kPH,.

ance with the surrounding conditions, such as geographi-
cal, environmental, social, etc.

The following should be noticed when applying the values of t.he

iv. It is required 1o consider the harmony between both
maximum grade in Table 7.6.7.

horizontal and vertical alignments.

i. The values of grades have been defined so as motorcars

) Maximum Grade

_ with low mechanical capacity can c¢limb at speeds relative-
A grade is mainly affected by the mechanical capacily of the 1y lower than design speed, considering the serious
motorcar while almost other design elements of a road are influences of the construction cost. It is  preferable
defined by the design speed. The mechanical capacity of that the grade is adopted as low degree as the geograph-
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ical and other conditions allow. On the other hand, all
types of motorcars can operate at speeds close to  the
design speed as. much as possible.zﬁbwever, and in the
special cases, the values of grade should be applied to
the mountainous sections afler careful
{traffic volume and composition

the traffic conditions
of motorcar ty¥pes), horizontal alignment, running speed,

construction cost, etc.

ii. It is preferable to apply a grade of 0.3 - 0.5 % for
drainage in the long flat-sectlions.

6} Design Standard Traffic Volume and Number of Lanes

Design standard traffic volhme per one lane is defined in
Table 7.6.9.

Table 7.6.9 DESIGN STANDARD TRAFFIC VOLUME

Class Design standard volume / one lane
flat inountainous

12,000/day 9,000/day

M-1 and M-2

A design standard traffiec volume, in accordance to the basis of
traffic capacity, is the basic value required to estimate the

numbers of lane. The selection of the number of lane is carried

out through a comparison between the following two traffic

volumes:

- the traffic volume which is expected to pass on a road
(planned traffic volume), expressed as hourly traffic

volume.

- the traffic volume which can be handled by a road {design
standard traffic volume), estimated from the design traf-

fic capacity of the road.

Concerning the relation between the traffic capacity, volume

consideration of

S,

and number of lanes, there may be some sections with different
traffic capaoity'even in the same design unit,._depehding on
the width of lane, lateral clearance, topographical and urhan-
ized conditions ‘of road sides, ete. Also, the planned traffiec
volume is a value estimated only through the trends of regional

development and the future traffic demand.

Therefore, the number of " lanes "is preferably defined through

~the design standard traffic volume which is estimated according

—120--

to the procedure shown in Figure T7.86.5.

Basiec conditions of
road .and traffic

Baﬁic traffic capacity
{pcu/hr/lane)

a) ' fAdjusﬁment factdrs)

Practical conditions of
road and traffic

Possible traffic capacity
{pcu/hr/lane)

b) - - (Pldnned level-of-service)

Design hourly volume
{pcu/hr/lane)

c) . — — (K-value, D-value}

Design standard volume
{pcu/day/lane)

Figure 7.6.5 PROCEDURE FOR ESTIMATION OF DESIGN STANDARD -
TRAFFIC VOLUME

a) Possible traffic capacity

Cp = Cp * Ty, * T * Ty
where CP = possible traffic capacity {(pcu/hr/lane)
Cp = basic traffic capacity {pcu/hr/lane)
= 2,200
1y, = adjustment factor for lane width
{Table 7.6.10}
T = adjustment factor for lateral clearance

({Table 7.6.,11)
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vt = adjustment factor for heavy vehicles Table 7.6.13 ADJUSTMENT FACTOR OF LEVEL-QF-SERVICE. -

| tp = L00/{(100-T)+Ep * T) P '

T = mixing ratio of heavy truck (%} Level-of-gservice
E} = passenger car unit (Table 7.6.12) : Rural Area Urban Area

1 0.75 0.80

_ 2 : 0.85 0.90

Table 7.6.10 ADJUSTMENT FACTOR FOR LANE WIDTH (v 3 : 1.00 1.00

Lane Width W; {m) . Ty Notes:

Level-of-service 1:

over 3,45 - 1.00 - The expected maximum hourly traffic volume does not exceed the design
3.00 0.94 standard traffic volume.
2.75 0.88 i - The 30th highest hourly traffic volume is stable without any changes
2.50 0.82 in speed.’ : : :

Level-of-service - 2:
- - The expected maximum hourly traffic volume exceeds the design standard
traffic volume for about 10 hours / year, causing traffic congestions.
~ The speed of the 30th highest hourly traffic volume is disturbed

Table 7.6.11 ADJUSTMENT FACTOR FOR LATERAL CLEARANCE (<t

3

Width of ' tc and varied.

Lateral Clearance

We (m) One Side Both Sides : Level-of-service 3:

~ The expected maximum hourly traffic volume exceeds the design standard

over 0.75 1.00 1.00 traffic volume for about 30 hours / year, causing heavy traffic
0.50 0.98 0.95 congestions. . -
0.25 0.95 0,91 ~ The speed of the 30th highest hourly traffic volume is disturbed with
0.00 0.93 0.86 stoppage situations.’

c) Design standard traffic volume

Table 7.6.12 PASSENGER CAR UNIT {Ep)
Vp = 0.5 % Cn / (K/100} * (D/100)
E D D
T 0
Number of Lanes = 5000 * C; / K * D
urban or flat area mountainous area S
where, VD =+« design standard volume (pcu/dav/lane}
2_}ane 2.0 3.5 K = traffic volume of 30th highest hour as a
Hult;—lane 2'0 3.0 percentage of AADT (Figure 7.6.6)

D = Directional split ratio (Table 7.6.12)

b} Design hourly volume
=)

(¥ nountanious
C = - X
’ v - m%
where: Cp = design hourly volume {pcu/hr/lane)
T, ° adjustment factor of level-of-service .
{Table 7.6.13} > J02030 5 100 156 zoo'h

Order of houry traffic
Figure 7.6.68 RANKED HOURLY VOLUME DISTRIBUTION
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—
2
—

Table 7.6.14 DIRECTIONAL SPLIT RATIO

Category D
trban {trunk road) 55.6
Urban {other road) 55.7
Rural (trunk road - flat) 55,6
Rural {(trunk road - mountainous}) 61.4
Recreational road 57.2

56,4

Average

In the above estimations, the design standard volumes are
determined according Lo the procedure presented in Table

7T.6.19.

Table 7.6.15 DETERMINATION OF DESIGN STANﬁARD VOLUME

Step 7 Factors
a Cp : T, ' C Te ‘ T Cp
Flat Mount. Flat Mount.,
2200 1.00 1.00 0.8 0.76 1,760 1,672
b tp CP
Flat Mount.
.75 1,320 1,254
C K D VD_
Flat Mount. . Flat Mount. Flat - Mount.
i0 12 25% 60% 12,000 8,700
{=9,000)
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1} Intevrchanges and Junclbions

Interchanses and Jjunclions are distinguished by the types of
crossging roads and Lthe characteriatics of usagé, according to
the following definilions:

- Junection: is Lo  c¢onnect Lwo or more molorways Lhrough
Lhe ramps having the functions of diverging

and merging the traffic flow.

- ¥nterchange: is to connecl the motorway and other roads
through the ramps having the functions of the

entrance and exil teo and from the motorway.

The locational planning of interchanges is carried out in
following manner, through integrated considerations of traffic,

social, environmental conditions, etc.:

al To be located at or mnear intersections crossing

important trunk roads, i.e. naltional highways.

b} To be located at areas in the suburbs of cities having
more than 30,000 population, or where a population
of 50,000-100,000 will be served by that interchange.

c} To be located at or near intersections crossing roads
connected to the important sea ports, air ports, places
of ipterest, transportation facilities and other major

points.

d) To be located in the condition when the expected
on-off traffic volume is less than 30,000/day.

e) To be located within an approximate distance range . of
% - 50 km between two successive inlerchanges.,

Iu seneral, 1there are about 200 possible types of interchanges
in the geometrical terms. Those types are widely classified
into several groups named according to their plane shape, i.e.
trumpet type, Y type, diamond Lype; cloverleaf type, etc.

Appendix 7.7 (1/2)

MOTORWAY FACILITIES
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Figure 7.7.1 shows the practical types of interchanges by the
quantitative scale of traffic volune,

Ty pe Tralfic Volume

Double Heavy

Trumpet ﬂ fﬁj\\
Single Medium

Trumpet

Y-Tvpe Light

Figure 7.7.1 TYPES OF INTERCHANGE
2) Rest Facilities

The motorways are fully contrélled for entry and exit, and
their facilities are not available to outside users. This means
that a motorway is a roadway with'controliof the number of the
enteréng and exiting motorcars to the main traffic fldw, in
order to maintain a rapid, constant, comfortable and safe
driving which is the ofiginal purpose of the motorway.

The provision of service facilities at proper intervals for
comfortable and safe driving is indispensable to motorways

users.,

The types of rest facilities, which should be installed in
appropriate combinations .at various location intervals, are
classified into the following two categories:

a} Service Area
To include: Restaurant, Parking Area, Public Lavatory,
Gas Station, Free Rest Place, Route Information, Repair

Shop, Garden.
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b} Parking Area

To include: Vending machines, Parking Arca, Public
Lavatory, Garden.

In studying of the location of rest facilities, the following

considerations should be given to the roadside conditions, such
as ‘topography and geometric design, and for the systematic
combination belween service areas and parkiﬁg areas along the
route through maintaihing the proper interval between
changes:

inter-

Intervals between interchange and rest facilities

- Roadside conditions

. Some objection may raise by local residents concerning
the installation of nearby rest facilities.
A place with a convenient water supply and drainage is
suitable to install rest facilities.

- Road structure conditions

The structure of rest facilities may be adjusted

according to the soil wvolume of the main road for the
economical point of view.

- Route alignment conditions

Figures 7.7.2 and 7.7.3 show the typical types of service érea
and parking area respectively. '

‘Regend
P Packing Lot

F : Filling Station
W ! Lavatory

R ! Restaurant

Figure 7.7.2 TYPTCAL TYPES OF SERVICE AREA

MOTORWAY FACILITIES

Parking for Small Cars

Parking for Small Cars Stand Lavatory
Stand  l.avatory
ST T A S
AN N
s . e \\\
__J,/ // Ny ‘
Parking for Large Cars Pavking for Large Cars

(1) Relatively Small (2) Relatively Large

Figure T.7.3 TYPTCAL TYPES OF PARKING AREA

3) Bus stops

s . . o L o
In order to promote maximum utilization of motorways, bus biop

L iat ints ong
are installed at interchanges and at intermediate points a g

the route for buses operating between cities.

. _ e . ed
The bus stops provided on the motorways can offer a high spef—
transportation system to the communities along these roads by

shortening the traveling time for route buses.

The bus stops on.motorways are located at sufficieﬁt i?térvals,
nol to interfere with high speed bus operati?n by requlrlﬁgf;?é
frequent stops and nol to unnecessarilj disturb the tralllc
flow in the main lanes by freguent bus entry.

The types of bus stops are classified into three by location as

shown in Figure 7.7.4.

.
z Bus Stop
= Toll Gale |
= / Bus Slop Bus Stop i >
g L\
g ~¥pr, :
% 9 ess"'a_l-
o

—-j) i - Tell Gale

-
Expressway ~ected Highwe?
. Cow
. 3) Type C
(1) Type A (2) Trpe B e

Figure 7.7.4 TYPES OF BUS STOPS AT INTERCUANGES
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TYPICAL CROSS SECTION
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Appendix 10,1 TYPICATL CROSS SECTION
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BINDER COURSE T=6CM

Appendix 10,1 TYPICAL CROSS SECTION
|?400 m
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Appendix 10.1 - TYPICAL CROSS SECTION
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TYyPICAL PLAN OF
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Appendix 10.1  TYPICAL CROSS SECTION
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Parking for Large Vehicles
Parking for Small Vehicles
Parking for Trailers

Bus Stop

Food Store

Water Closet
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TYPICAL CROSS SECTION
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UNIT COSTS OF

Appendix

INTERCHANGE

Unit Cost

Standard

Type Unit (Baht)} Required Tllustration

Area{m® )
Double each 18Q,000,000 113,000 N _
Trumpet ’ \ 0 559
single each 80,000,000 72,000 /()
Trumpet “\t::n—#A
At-Grade  each 70,000,000 38,000 il
Y-Type
Note : The above costs include all necessary facilities

such as a toll collectien office, toll gates, etc.
UNIT COSTS OF JUNCTION
Unit Cost Standard :
Type Unit {Baht) Required Tllustration
' Area (m?)

3-lesg each i50,000,000 80,000
Junction
4-leg each 800,000,000 100,000
Junction

10.2 . UNIT COSTS

UNIT COSTS OF REST FACILITIES

Unit cost Standard
Type Unit costs (Baht}  Required I1lustralion
Area (m?)
Service Area each 44,500,000 75,000
Parking Area  each 20,500,000 30, 000
Notes: -~ The above costs include all necessary facilities

such as parking lots, a restaurant, etc.
- In the above illustrations:
P : Parking Lot
F : Filling Station

W : Lavatory
R : Restaurant

UNIT COSTS OF SPECTAL STRUCTURES

ITtem Unit Unit Cost (Baht)

Long Span Bridge

4-lane m 526,000
G-lane m ' 732,000
Tunnel {4-lane) m 300,000
Main line Toll each 40,000,000

Facility

Note: Long span bridge presents one with more than 100 m
of the span.
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Appendix 10.2 UNIT COSTS

UNIT COSTS OF LAND ACQUISITION PER KILOMETER

Link o Unit Cost (Million Baht) Remarks (Baht/Rai)

TM~1

Bang Pa In-Angthong 10.0 200,000
Angthong~Nakhon Sawan 5.0 100,000
Nakhon Sawan—-Si Satchanarail 3.0 60,000
Si Satchanarai-~Lampang 1.0 20,000
Lampang-Chang Mai 7.5 150,000
Chiang Mai-Chiang Rai 1.5 30,000
T™M-2

Bang Pa Tn-Saraburi 10.0 200,000
Saraburi-S5i Khiu 2.0 40,000
51 Khiu-Nong Khat 3.0 60,000
™-3

Phra EKhanong-Rayong 25.0 500,000
Rayong-Chanthaburi 7.5 150,000
TM-4

Phasi Charoin-Pak Tho 10.0 200,000
Pak Tho-Hua Hin - 7.5 150,000
Huta Hin-Surat Thani 1.6 30,000
Surat Thani-Malaysia 5.0 100,000
T™-21 3.0 60,000
TM-31 - (25.0) (500,000)
T™™M~32 10.0 200,000
TM-33 7 10.0 200,000
TM-34

Thanyaburi—-Prachin Buri 10.0 200,000
Prachin Buri-Aranvaprathet 5.0 100,000
TM-35

Chonburi-¥Kabin Buri 5.0 100,000
Kabin Buri-Nakhon Ratchasima 2.0 40,000
TM-36 | 10,0 200,000
TM-41 5.0 100,000
TM-42 5.0 100,000

T™-43 5.0 160,000

Notes: 1) Width of the right-of-way is 80 m.
2) TM-31 is to be constructed within the exlstlng right
of way.
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Appendix 10.3 STANDARD COSTS OF TYPICAL SECTIONS

CONSTRUCTION QUANTITIES (PER Kif) CONSTRUCTION C€OST {1,000B887 5 .
Work Item Unit Cost 4~lane 6-lane 4=-lane 6-lane
Unit (DRIT) o mm e s s o st o i e et e it e i e  ra  m  m r e ——em — e e et o 8 A bk kot e e 2 o e i o o 1 2 52 8 e ke e oo
Terrain Flat Rolling Moun=- Flat Flat Bolling HMoun- Flat
tainous tainous
Guter Outer
sttt e ———————— Ring e DL mmweommmmeoo—ewee- Ring
NG 5G NG S5G Hotorway NG 5G : NG SG Hotorway
Earthwork
Clearing and Grubing wd 2 49,000 £§9,000 54,000 58,000 56,000 76,000 45,800 938 138 108 118 112 152 g1
Roadway Excavation (Earth) md 45 - - 24,300 74,400 - - - - - 1,094 3,348 - - -
" " {Soft Rock) m3 70 - - 12,150 55,300 - - - - - 851 3,906 - - -
" " {Hard Rock) m3 150 - - - 46,500 - - - - - - 6,975 - - -
" " {Ungtable) m3 a5 - - 4,050 9,300 - - - - - 142 326 - - -
Soft Spot Excavation n3 320 820 1,230 - - 960 1,440 364 262 394 - - 07 461 2178
and Replacement
Embankment (Excavation) m3 70 - - 36,450 31,000 - - - - - - - 2,552 2,179 . - - -
Embankment (Borrow) d = 20 Km m3 200 78,000 78,000 17,550 - 92,000 32,000 55,200 15,600 15,600 3,510 - 18,400 18,400 11,040
BEmbankment {(Beam) md 100 - 40,000 ' - - - 46,000 24,000 - 4,000 - - - 4,000 2,400
Sand Mat m3 280 - 34,000 - - - 37,500 22,500 - 9,520 - - - 16,500 6,300
Subbase and Base Course
Subbase - ma 280 300 900 8co 300 4900 400 540 252 252 252 252 252 252 151
Cement Stabilized Base m3 450 4,700 4,700 4,700 4,700 5,735 5,735 3,441 2,115 2,115 2,115 2,115 2,581 2,581 1,548
Surface Course
Asphalt Prime Coat m2 iz 11,000 11,000 11,000 11, 000 14,750 14,750 8,858 132 132 132 i3z 177 177 106
Asphalt Concrete m3 1,800 225 225 225 225 225 225 135 428 428 428 428 428 428 257
Portland Cement
Concrete Pavement {(t=28cm) m2 720 17,500 17,500 17,500 17,500 24,500 24,500 14,700 12,600 12,600 12,600 12,600 17,640 17,640 10,584
{including steel mesh) '
Structure
RC Pipe Culvert o 2,070 250 370 540 260 320 440 264 518 7686 1,118 538 662 911 5486
RC Box Culvert -] 15,000 160 148 108 52 114 1682 98 1,500 2,220 1,620 780 1,710 2,430 1,47G
4-lane RC Bridde (Normal Ground) = 161,000 10 - 5 3 - - - i,610 - 805 805 - - -
" " (Soft Ground) m 214,000 - 10 - - - - - - 2,140 - - - - -
6-lane RC Bridge (Normal Ground) m 209,000 - - - - 10 - - - - - - 2,090 - -
" " {So0ft Graund) m 278,000 - - - - - 10 200 - - - - - 2,780 55,600
4-lane PC Bridge (Normal Ground) m 221,000 20 - 1¢ 18 - - - 4,420 - 2,210 2,210 - - -
" " ($6ft Ground) n 255,000 - 20 - - - - - - 5,100 - - - - -
6-lane PC Bridde (Normal Grohgd) m 285,000 - - - - 20 - - - - - - 5,700 - -
" " {Soft Ground) o 332,000 - - - - - 20 200 - - - - - 6,640 66,400
Bearing Unit m2 2,800 ~ 1,360 - - - 1,520 3,040 - 3,808 - - - 4,256 8,512
Over Bridge on 4-lane Motorway  each 13,000,000 0.50 9.50 0.25 0.20 - - - 6,500 6,500 3,250 2,660 - - -
" " on H-lane Motorway each 14,700,000 - - - - 0.50 0.50 0.50 - - - - 7,350 7,350 7,350
46,034 65,712 32,785 39,300 57,409 18,957 172,633

.g___‘_uu_-__”—--_uu--__---____-aﬂ---......_..._..__.._..___......._..........-—...-——-.-.-...-..—..-.-..-.-..—..........__-.....-...._-..—.-...-—-.-...--.--------—--—--.-—._..,-_.._..-...-_........,......-______..._...--__..——--—-————--——a—u—-——-—-—w-——-——*———-—n——-———n—————



Appendix 10.4 KCOMOMIC CONSTRUCTION COSTS FOR IACH LINK

ROUTE TM~1 (BANGKOK - CHIANG RAI)
{(UNIT:MILLION BAHT)
DIRECT :
LENGTH CONSTRUCTION PHYSICAL ENGINEERING &  LAND FINANCIAL FINANCIAL ECONOMIC
SECTION {km} COST CONTINGENCIES  SUPERVISION ACQUISITION COST. COST/km COST
BANG PA~IN J.C. - AYUTTHAYA 13.0 1194.5 119.4 131.4 130.0 1575.3 121.2 1430.8
AYUTTHAYA - ANG THONG 30.5 2006.8 200.7 220.7 305.0 2733.2 89.6 2490.4
BNG THONG - SING BURT J.C. 24.5 2382.9 238.3 262.1 122.5 3005.8 122.7 2717.5
SING BURL J.C. - SING BURIY 10.0 721.8 72.2 79.4 50.0 923 .4 92.3 836.1
SING BURYI - IN BURI 24.5 1579.9 158.0 173.8 122.5 2034.2 83.0 1843.0
IN BURI ~ CHAT NAT 24,2 1325.2 132.5 145.8 121.0 1724.5 71.3° 1564.2
CHAT NAT - UTHAI THANI 23.2 1239.6 124.0 136.4 116.0 1615.9 69,7 1465.9 .
UTHAI THANI - NAKON SAWAN 25.6 1368.5 136.8 150.5 128.0 1783.9 69.7 1618.3
NAKON SAWAN - PHO THALE 50.5 2610.0 261.0 287.1 252.5 3410.6 67.5 3094.7
PHC THALE - SAM NGAM 41.0 2127.0 212.7 234.0 123.0 2696.7 65.8 2439.4
SAM NGAM - PHITSANULOK 50¢.0 2570.4 257.0 282.7 150.0 3260.1 65.2 2949.1
PHITSANULOK - SAWANKHALOK - 55.0 2831.6 283.2 311.5 165.0 3591.3 65.3 3248.6
SAWANKHALOK - ST SATCHANALAL 23.4 1249.4 124.9 137.4 70.2 1582.0 67.6 1430.8
SI SATCHANALAT - LONG 64.1 2755.3 275.5 303.1 192.3 3526.2 55.0 ] 3192.8.
LONG - LAMPANG 39.5 2964.6 296.5 326.1 39.5 3626.7 91.8 3268.0
LAMPANG - LAMPHUN 65.8 4538.1 453.8 499 .2 65.8 5556.9 84.5 5007.7
LAMPHUN - CHAIANG MAX 24.9 1441.0 144.1 158.5 186.8 1930.4 77.5 1756.0
CHAIANG MAI - DOI SAKET 14.6 826.7 82.7 90.9 109.5 i109.8 76.0 1009.8
DOI SAKET - MAE CHEDI 58.5 2615.7 261.6 287.7 87.8 3252.8 55.6 2936.3
MAE CHEDI - WIANG PA PAD 20.2 1091.8 109.2 120.1 30.3 1351.4 65.9 121%.3
WIANG PA TPAO - MAE SUAI 50.3 1993.2 199.3 219.3 75.4 2487.2 49.4 2246.0
MAE SUAI - CHIANG RAT 22.3 1119.8 i12.0 123.2 33.4 1388.4 62.3 1252.9
TOTAL 755.6 42553 .8 4255.4 4680.9 2676.5 54166.6 72.6 49017.6
ROUTE TM-2 {O.R.R. - NONE KHAI) .
- (UNIT:MILLION BAHT)
DIRECT } .
LENGTH CONSTRUCTION PHYSICAL ENGINEERING & LAND FINANCIAL FINANCIAL ECONOMIC
SECTION { ki) COST CONTINGENCIES SUPERVISION ACQUISITION COsT COST/km COST
BANG PA-IN J.C. - NONG KHAE 36.2 2667.2 266.7 293 .4 362.0 3589.3 99.2 3266.6
NONG KHAE - SARABURT 13.1 837.9 83.8 92.2 131.0 1144.8 87.4 1043.4
SARARBURT - SARABURI J.C. 8.7 1306.5 130.6 143 .7 87.0 1667.8 191.7 1509.7
SARABURI J.C. - PAK CHONG 49.6 2323.8 232.4 255.6 99.2 2911.0 58.7 2629.8
PAK CHONG - SIKHIU 44 .4 2230.2 223.0 245.3 8%.8 2787 .4 62.8 2517.5
SIKHIU - S. NAKHON RATCHASIM 35,3 1921.2 192.1 211.3 70.6 23952 67.9 2162.8 -
S. NAKHON RATCHASIM -  NAKHON RATCHASIMA 7.7 571.9 57.2 62.9 23.1 715.1 92.9 645.9
NAKHON RATCHASIMA - N. NAKHON RATCHASIM 11.0 724.3 72.4 79.7 33.0 909.3 82.7 821.7
N. NAKHON RATCHASIM - KHONG 44.5 2314.4 231.4 254.6 133.5 2934.0 65.9 2653.9
KHONG ~ BUA YAT 21.4 1161.6 116.2 127.8 64.2 1469.8 68.7 1329.2
BUA YAI - PHON 28.9 1520.3 152.0 167.2 86.7 1926.3 66.7 1742.4
PHON - BAN PHAI 31.0 1634.5 i63.4 179.8 93,0 2070.7 66.8 1873.0
BAN PHAI -~ KHON KEAN 43 .6 2280.8 228.1 250.9 130.8 2890.6 66.3 2614.6
KHON KEAN - UBOL RATTANA 25.1 1333.2 133.3 146.6 75.3 1688.4 67.3 1527.1
UBOL RATTANA - NONG SEANG 51.3 2623.7 262.4 288.6 153.9 3328.6 64.8 3011.1
NONG SEANG - UDON THANI 29.0 1551.0 155.1 170.6 87.0 1963.6 67.7 1776.0
UDON THANI - THA BO 43.2 2224.7 222.5 244 .7 129.6 2821.5 65.3 2552.3
THA BOQ - NONG KAaI i1.5 641.3 64.1 70.5 34.5 810.5 70.5 732.9
TOTAL 535.5 29868.4 2986.8 3285.5 1883.2 38024.0 71.0 34409.%
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Appendix 10.4

ECOMOMIC CONSTRUCTION COSTS FOR EACH LINK -

LAND FINANCIAL
ACQUISITION . CO5T
200.0 1302.6
737.5 4005.0
37.5 294.4
512.5 2TY1.7
. 81.5 535.9
92.5 684.3
712.5 2921.5
‘412.5 1729.5
402.5 1452.7
242.5 968.9
300.0 1118.8
350.0 1417.4
1045.0 3666.4
396.0 3568.8"
192.5 545,32
170.0 873.1
262.5 914.2
6373.5 29329.8
LAND FINANCIAL
ACQUISITION cosT
152.0 2184.9
370.0 5356.0
151.0 1775.5
48.0 637.8
354.0 25940
290.2 2501 .4
192.7 1413.7
152.3 1228.1
52.2 2243.5
46.1 2037.0
74.3 2747.1
34.6 1442.8
93.5 3498.5
44.8 1679.9
96.0 4058.7
64.4 2738.4
77.3 3187.8
60.3 2573.4
2.5 226.3
93.0 1318.7
173.5 2389.9
154.5 2113.3

" 82.0 '1097.8
177.0 2435.1
150.0 2068.1
274.5 3663.7
115.5 1653.5
16.0 362.2
205.5 2745.7
66.5 885.1
9.0 543.3
121.0 1589.2
4005.2 66990.4

{UNIT: MILLION BAHT)

FINANCIAL ECONOMIC
COST/Xm CosT
162.8 1192.4
135.8 3678.2
196.3 268.7
132.3 2491.8
153.1 491.1
184.9 625.1
102.5 2700.6
104.8 1557.8
90.2 i347.7
99.9 896.2
93.2 1036.9
101.2 1310.7
87.7 3404.3
67.6 3251.5
70.8 510.0
128.4 802.8
87:1 §49.0
100.5 27034.3

FINANCIAL
COST/ km wel:ly
143 .7 1981.6
144.8 4857.4
117.6 1613.1
132.9 578.8
73.3 2370.0
64.6 22803
55.0 129i.6
60.5 1120.5
64.5 2024.3
66.4 1837.9
55.5 2479.8
62.5 1302.0
56.2 2158.0
'56.2 1516.4
63.4 3662.4
63:8 2471.0
61.9 2876.7
64.0 2322.1
i19.1 206.6
70.9 1196.2
68.9 2168.72
68 .4 1917.4
66.9 995.2
68.8 2209.3°
68.9 1876.3
66.7 3324.8
1.6 149%.7.
181.1 327.0
66.8 2491 .7
66.5 B03.2
143.0 490.8
65.7 1442 .4
70.4 60691 ,7

ROUTE TM-3
DIRECT .
LENGTH CONSTRUCTION PHYSICAL ENGINEERING &
SECTION (km) ' COST CONTINGENCIES  SUPERVISION
PHRA XHANONG - LAT KRABANG 8.0 911.3 91.1 100.2
LAT KRABANG - BANG PAKONG J.C. 29.5° 2700.4 270.0 297.0
BANG PAKONG J.C. - BANG ' ‘PAKONG - 1.5 212.3 21.2 23.4
BANG PAKONG - NORT'TH CHONBURI 20.5 1817.5 181.8 199.9
NORTTH CHONBURI - CHONBURI .J.C. 3.5 370.6 37.1 40.8
CHONBURE J.C. ~ SOUTH CHONBURI 3.7 48¢9.1 48.9 53.8
SOUTH CHONBURI - LAEM CHABANG 28.5 1825.6 182.6 200.8
LAEM CHABANG - PHATTAYA J.C.,I.C. 16.5 1088.5 108.8 119.7
PHATTAYA J.C.,I.C. - BANG LAMUNG 16.1 867.9 86.8 95.5
BANG LAMUNG - BAN CHANG J.C. 9.7 600.3 60.0 66.0
BAN CHANG J.C. - MAP TaA PHUT 12.0 676.7 67.7 74.4
MAP TA PHUT - RAYONG 14.0: 882.2 88.2 97.0
RAYONG - KLAENG 41,8 2166.5 216.6 238.3
KLAENG - CHANTABURI 52.8 2622.1 262.2 288, 2
LAEM CHABANG JC. - LAEM CHABANG ?.7 291.5 29.2 32.2
BANG CHANG JC. - U .TAPHAO 6.8 581.0 58.1 63.9
U TAPHAO - SATTAHIP 10.5 538.6 53.9 59.2
TOTAL 291.9 18972.2 1897.2 2086.7
ROUTE TM-4 {C.R.M - HAT YAI)
DIRECT

LENGTH CONSTRUCTION PHYSICAL ENGINEERING &
SECTION {km) COST CONTINGENCIES  SUPERVISION
PHAST CHAREON J.C. - SAMUT SAKHON 15.2 1680.1 i68.0 184.8
SAMUT SAKHON - DAMNOEN SADUAK 37.0 4120.7 412.1 453.3
DAMNOEN SADUAK - WAT PHLENG J.C. 15.1 1342.6 134.3 147.7
WAT PHLENG J.C. - PAK THO. L 4.8 - 487.5 48.7 53.6
PAK THO - PETCHABURT 35.4 1851.2 185.1 203.6
PETCHABURI - CHA-2AM 38.7 1827 .4 182.7 201.0
CHA-AM - HUA HIN 25.7 1009.1 100.9 111.0
HUA HIN - PRAN_ BURT 20.3 889.1 £8.9 97.8
PRAN BURI - JUI BURI 34.8 - 1811.0 181.1 199.2
JUL BURI - PRACHUAP KHIRI KHAN 30.7 1645.4 164.5 181.0
PRACHUAP KHIRI KHAN - THAP SAKAE 49.5 2209.0 220-9 243.0
THAP SAKAE - BANG . SAPHAN 23.1 1163.8 116.4 128.0
BANG SAPHAN ~ PATHIU 62.3 2814.1 281.4 309.6
PATHIU - CHUMPHON 29.9 1351.3 135.1 148.6
CHUMPHON - LANG SUAN 64.0 3274.9 327.5 36G.2
LANG SUAN - THA CHANA 42.9 2209.9 221.0 243.1
THA CHAMNA - SURAT THANT 51.5 2570.7 257.1 282.8
SURAT THANI - BAN NA SaN J.C. anp.2 2076.9 207.7 228.5
BAN NA SAN J.C. - BAN MNA SAN 1.9 179.2 17.9 19.7
BAN NA SAN - WIANG SA 18.6 1013.0 1013 111.4
WIANG SA - CHAWANG 34.7 1831.7 183.2 201.5
CHAWANG - THUNG SONG 30.9 1618.9 161.9 178.1
THUNG SONG - RON PHIBUN J.C. i6.4 839.5 83.6 92.3
RON PHIBUN J.C. - KHAN KHANUN 35.4 1866.2 1B6.6 205.3
KHAN KHANUN - PHATTHALUNG 30.0 1585.2 158.5 174.4
PHATTHALUNG - RATTAPRUM 54,9 2801.0 280.1 308.1
RATTAPHUM - HAT YAI J.C, 23.1 1271.0 127.1 139.8
HAT YRI J.C. - HAT YAI 2.0 : 261 .1 29.1 32.0
HAT ¥AI - SADAO 41.1 2099.3 209.9 230.9
SADAC - MALAYSIA BORDER 13.3 676.5 67.7 74.4
HAT YAI JC. - NORTH HATYAI 3.8 . £23.3 43.3 47.7
NORTH MATYAT - SONGKHLA 24.2 1213.4 121.3 133.5
TOTAL 951.4 52054.0 5205.2 5725.9



ROUTE TM-21

(NAKHON RATCHSIMA - UBON RATCHATHANI)

Appendix 10.4

ECOMOMIC CONSTRUCTION COSTS FOR EACH LINK

{UNIT:MILLION

BAHT)

DIRECT

NAKHON RATCHASIMA
CHAKKARAT

LAM PLAI MAT

BURI RaM

SURTHN

SAMRONG THAP

SI SA KET
KANTHARAROM

_ ROUTE TM-31 (C.R.M}

CHAKKARAT

LAM PLAI MAT
BURI RAM

SURIN

SAMRONG THAP

5I SA KET
KANTHARAROM
UBON RATCHATHAN

CONSTRUCTION

1824.8
2392.2
1728.1
2256.2
2416.8
2325.1
1451.3
1405.6

LAND
ACQUISITION

CosT

3034.4
2189.6
2859.3
3065.6
2946.9
1838.6
1785.0

FINANCIAL
COST/ km

cosT

-2586.3
2773.2
2665.5
1663.0
1614.9

KHLONG LIANG
THANYABURY

LAM LUK KA
MIN BURI

RBANG KAPI

PHRA KHAONG
BANG PHLI
SAMUT PRAKAN
SAMUT PRAKAN
PHRA PANDEANG
BANG KHUN THIEN
PHSI CHANOEN
PHSI CHANOEN
TALTNG CHAN
BANG YAI

BANG BUA THONG
LAT LUM KAEO

SaM KHOK -

BANG PA-IN

ROUTE 1¥-32 (O.R.R.

KHLONG LIANG
THANYABURI

LAM LUK KA

MIN BURI

BANG KAPI

PHRA KHAONG
BANG PHLI

SAMUT PRAKAN
SAMUT PRAKAN
PHRA PANDEANG
BANG KHUN THIEN
PESI CHANOEN
PHSI CHANOEN
TALING CHAN
BANG YAI

BANG BUA THONG
LAT LUM KAEO
SAM KHOK

BANG PA~IN

BANG PA-IN JC.

.

-
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'

[

.

ot

DIRECT
CONSTRUCTION
COST CONTINGENCIES

BANG PA-IN JC. -

PHYSICAL ENGINEERING &
SUPERVISION

LAND
ACQUISITION

CosT

3219.7
1364.6

560.0
1923.4
2355.1
1766.9
2951.%
2179.1
2437.5
1811.6

FINANCIAL
CosST/km

cosT

2993 .4 299.3
1183.2 118.3
1681.9 168.2
2297.4 229.7

758 .4 75.8
1386.4 138.6
1885.1 188.5
1774 .3 177.4

776.8 77.7
1963.4 196.3
2660.9 266.1
1127.8 112.8

462.8 46.3
1589.6 159.0
1946.4 194.6
1460.3 146.0
2439.7 243.9
1800.9 180.1
2014.4 201.4
1497.2 149.7
33700.0 3370.0

DIRECT
CONSTRUCTION

COST CONTINGENCIES

PHYSICAL ENGINEERING &

SUPERVISION

LAND
ACQUISITION

-COST

FINANCIAL
COST/km

ECONOMIC
cosT

BANG YAT
NAKHON PATHOM
BANG PHONG J.C.
THA MAKA

NAKHON PATHOM
BANG PHONG J.C.
THA MAKA
KANCHANABURT
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ROUTE TM-33 (O,.R.R. - SUPHAN BURI}

Appendix 10.4  ECOMOMIC CONSTRUCTICN COSTS FOR FACH LINK -

(UNIT:MILLION BAHT}

-BANG BUA THONG -
LAT LUM KAEOQ -
LAT BUA LUANG -

LAT LUM XAEQO
LAT BUA LUANG

{Km)

LAND :

ACQUISTTION

CoSsT

FINANCIAL ECONOMIC
COST/km CosT
90.9 1159.0

78.0 996.4

75.3 2338.6

79.4 4493.9

THANYABURI -
QONGKHARAK -
NAKHON NAYOK -
PRACHIN BURI -
KABIN BURI -
KABIN BURI -

SA KAEN -

WATTHANA NAKHJON -

NAKHON NAYOK
PRACHIN BURI
KABIN BURE

 'KABIN BURI .

SA KAEN
WATTHANA NAKHJON

ARRANYAPRATHET -

LAND

ACQUISITION

FINANCIAL
cosT

{UNIT:MILLION BRRT)

FINANCTAL ECONMOMIC
COST/ km COSsT
92.4 3105.4
.133.8 2683.4
81.4 1463 .5
75.6 2976.5
388.3 1119.8

" 70.5 2537.8
73.8 1693.3
65.8 1295.8
87.7 16875.5

ROUTE TM-35 (CHON BURI

LAND

ACQUISITION

FINANCIAL
COST

{UNIT:MILLION B&AHT)

CHON BURI -
PHANAT NIXKHON -
PLANG TAO -
KABTN BURI -

PAK THONG CHAI -

PHANAT NIKHON
PLANG TAQ

KABIN BURI

PAK THONG CHAT
NAKHON RATCHASIMA

FINANCIAL ECONOMIC
COST/km cosT
97.7 1432.7

84.1 1852.5

96.1 5521 .4

80.7 7660.8

83.6 2293 .1

86.7 18760.4

~ DIRECT . 7
CONSTRUCTION, . PHYSICAL ENGINEERING &
COST CONTINGENCIES - SUPERVISION
935.7 93.6 102.9
786.4 78.6 86.5
1835.2 183.5 201.9
3557.3 355.7 391.3
D_IRECT
CONSTRUCTION PHYSICAL ENGINEERING &
COST CONTINGENCIES  SUPERVISION
2512.8 251.3 276.2
2261.2 226.1 248.7
1163.0 116.3 127.9
2337.5 233.7 257.1
1013.6 101.4 111.5
2148.1 214.8 236.3
1438.8 143.9 158.3
1090.3 109.0 119.9
13965.1 1396.5 1536.2
DIRECT .
CONSTRUCTION PHYSICAL ENGINEERING &
COST CONTINGENCIES  SUPERVISION
1241.2 124.1 136.5
1589.5 159.0 174.8
4778.6 477.9 525.6
6554.0 655.4 720.9
2049.8 205.0 225.5
16213.2 1621.3 1783.4
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Appendix 10.4

ROUTE TM-36 {RATCHABURI - CHACHOENGSAO}

FCOMOMIC CONSTRUCTION COSTS FOR FACH LINK

(UNIT:MILLION BAHT)

DIRECT , - S :
LENGTH CONSTRUCTION PHYSICAL ENGINEERING & LAND - FINANCIAL = - FINANCIAL ECONOMIC
SECTION . (ki) COST CONTINGENCIES - SUPERVISION . ACQUISITION COST COST/km COST
WAT PHLENG - BANG PANG 41.3 2231.7 2_23.2 245.5 - 413.0 3113.4 - 75.4 2843.3
BANG PANG - KANPHAENG . SAEN 23.7 1360.0 136.0 149.6 237.0 1882.6 7%.4 1718.0
KANPHAENG SAEN - SANG PHI NONG 16.4 882.7 88.3 97.1 164.0 1232.1 75.1 1125.3
SANG PHI NONG - SUPHAN- BURI 32.4: 1692.7 "169.3 186.2 . 324.0 2372.2 73.2 2167.4
SUPHAN BURI - SUPHAN BUR1 6.0 713.3 71.3 78.5 . 60.0 923.1 - 153.8 B36.7
SUPHAN BURI - PHNOM BURY 48.1 2491.7 249.2 274.1 481.0 3496.0 72.7 3194.5
PHNOM BURI - THA: WANG 7 T 734.2 73.4 80.8 71.0 959.3 135.1 870.5
THA WANG - LOP" BURE 16.4 1000.4 100.0 110.0 16¢.0 1374.5 B3.8 1253.4
LOP BURI - N. SARABURE 31.8 1664.0 - 166.4 183.0 316.0 2329.5 | 73.7 2128.1
¥. SARABURI - SARBURI 22.5 1183.2 118.3 130.1 225.0 1656.6 73.6 1513.5
SARBURI - NAKHON NAYOK 45.9 2394.1 239.4 253.3 459.0 31355.8 73.1 3066.2
NAKHON NAYOK - NAKHON NAYOK' 9.4 §37.9 53.8 59.2 94.0 744.9 - 79.2 .679.8
NAKHON NAYOK - CHACHONGSAOQ 48.2 2588.7 258.9 284.8 482.0 3614.3 ° 75.0 3301.1
CHACHONGSAO - . BANG PAKONG 16.8 902.4 80.2 99.3 168.0 1259.9 . 75:0 1150.7
TOTAL 365.8 20377.0 2037.7 2241.5 3658.0 28314.2 77.4 25848.6
ROUTE TM-41 (KRABI - KHNONM) ] ) )
{UNIT:MILLION BAHT)
DIRECT
LENGTH CONSTRUCTICN PHYSICAL ENGINEERING & LAND FINANCIAL FINANCIAL ECONOMIC
SECTION {km) COST CONTINGENCIES  SUPERVISION ACQUISITION COST COST/km COSsT
KLONG SAI - KRABI 18.8 1193.5 119.4 131.3 24.0 1538.2 81.8 1393.7
KRABI - PRA SAENG 55.2 2260.2 226 .0 248.6 276.0 3010.9 54.5 2737.4
PRA SAENG - PRA SAENG 2.0 230.7 23.1 25.4 10.0 289.1 144.5 261.2
PRA SAENG - BAN NA SAN 37.% 1610.1 i61.0 177.% 187.5 2135.8 57.6 1940.9
BAN NA SAN - KANCHARADIT 47.0 2389.9 239.0 262.9 235.0 3126.8 66.5 2837.7
KANCHANADIT - KHANON 30.2 1556.6 155.,7 171.2 151.0 2034.4 67.4 1846.1
TOTAL 190.7 9241.1 924.1 1016.5 953.5 12135.2 63.6 110617.0
) - 160 -
ROUTE TM-42 {PHRASAENG - PHUKET) . . - .
{UNIT:MILLION BAKT)
DIRECT : o
LENGTH CONSTRUCTION PHYSICAL ENGINEERING & LAND FINANCIAL FINANCIAL ECONOMYC
SECTION (xan) COST CONTINGENCIiES  SUPERVISION ACQUISITION COST COST/ kI COST
PHRA = SAENG - AQ LUK 47.4 2356.9 235.7 259.3 237.0 3088.9 65.2 2803.7
AQ LUK ~ PHANGNGA 25.6 1323.9 132.4 145.6 128.0 1729.9 67.6 1569.7
PHANGNGA - THAKUA THUNG 24.0 1289.7 129.0 141.9 120.0 1680.5 70.0 1524.5
THAKUA THUNG - FHUKET AIRPORT 19,7 1103.6 110.4 121.4 98.5 1433.8 72.8 1300.3
PHUKET AIRPORT - PHUKET 19.3 972.0 97.2 106.9 96.5 1272.7 63.9 1155.1
TOTAL 136.0 7046.1 704.6 775.1 680.0 9205.8 67.7 8353.2
ROUTE T¥-43 (RON PHIBUN - NAKHON 5T THARMARAT)
(UNIT:MILLION BAHT)
DIRECT
LENGTH CONSTRUCTION PHYSICAL, ENGINEERING & LAND FENANCIAL FINANCIAL ECONOMIC
SECTION {mn} COST CONTINGENCIES  SUPERVISION ACQUISITION COST COST/ km COsT
RON PHIBUN - NAKHON SI THAMARAT 35.9 2063,7 206.4 227.0 184.5 2681.5 72.7 2431.8
TOTAL 36.9 2063.7 206.4 227.0 184.5 2681.5 72.7 2431.8
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Appendix 10.5 (1/3)

Appendix 10.5

COST QF VEHICLES

ECONOMIC VALUES FOR ESTIMATING VOC

o _ {Baht)
Vehicle] Cost of Customs & Duties (Incl.Tires) Selling|Business & Total| FKcononmic |Financial | Rcononic
Type| Imporited Import Business|[Munic¢ipal]| Sub~total{Price(Fi-|Municipal Tax] Gost(Incl |Cost{Excl JCost (Excl
Parts Duty Tax Tax| ~of Tax | nancial)j: Tax T Tires) Tires) Tires)
r/c 92,928 104,079 3,215 322| 107,616 526,000 173,580 | 281,196| 244,804 522,488 | 241,852
L/B] 119,850 35,955 2,542 254 38,751 313,000 30,987 69,738 243,262 |- 308,758 239,726
M/B| 225,360 22,536 4,045 405 26,986 532,600 52,721 79,713 .452,887 517,030 439,855
H/B| 592,386 59,239 10,663 1,063/ 70,935 {1,400,000{ 138,600 | 209,535{1,190,465 (1,367,690 (1,163,441
p/p| 118,318 35,495 2,510 251) 38,256 309,000 30,591 | 68,847| 240,153| 304,768| 236,617
L/ 16,265 22,880 1,618 162 24,660 295,800 29,284 53,944 241,856 291,568 238,320
M/T| 215,798 21,580 3,874 387 25,841 510,000 '50,490 76,331 433,669 494,430 420,637
H/T| 452,752 45,275 85,127 813 54,215 |1,070,000 105,930 | 160,145 909,855 11,031,220 877,425
SALVAGE VALUES
{Percent of Vehicle Price)
Road Type PC LB MB HB PP LT MT HT
Paved ' '
{Good) 25 20 15 15 20 20 15 15
Laterite :
{Good) 15 12 10 10 12 12 10 10
Laterite
{Poor) 5 5 5 5 5 5 5 5
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Appendix 10.5 (2/3)

Appendix 10.5 ECONOMIC VALUES FOR ESTIMATING VOC

VARIATION IN VEHICLE LIFE AT DIFFERENT SPEEDS

(Year)
_—~§;;;5 ________ PC LB MB HB PP LT MT O HT
Paved Road {Good Condition)
20 13.94  11.16 _  13.13  13.26  11.16  11.21 13.13 13.45
30 13.41 -  10.80 12.79 .. 12.88 10.80  10.83 12.19 13.00
40 12.97 . 10.50 12.49 . 12.55 1i0.50  '10.51 12.49 12.62
50 ©12.60 10.23 12.23 ©  12.26 110.23 0 10.24  12.23 12.29
60 12.28 10.00 . 12.00 . 12,00 10.00 ~ 10.00 12.00 12.00
70 S 12.00 - - 9.80 11.79 11,77 9,80 9.79 - '11.79 ©11.75
80 11.76 9.62 11.60  11.57 9.62 g8.61 11.60 11.53
.90 11.54 . §.46 11.43 11.40 9.46 9.44 T11.43 T 11.34
100 11.35 9.31 11.28  11.26 9.31 | 9.30 11.28 11.17
110 11.18 S 9.17 11.1% . 11.15 9.17 - 9.19 11.15 11.02
120 11.03 - 9.04 11.04 10.35 9.04 8.39 11.04 10.89
Laterite Road {(Good Condition)
20 . - 9.87 - 8.70 .53  §.71 . 8.70 8.73 9.53 9.68
30 9.53 8.43 9.30  9.44 8.43 8.44 7 9.30 9.38
40 g.24 8.20 9.09 9.20 8.20 8.21 9.09 9,12
50 9.00 . 8.00 8.91 . 9.00 ~8.00  8.00 - 8.91 . 8.89
60 8.79 - 7.83 8.75 = 8.82 7.83 7.82 ~ 8.75 8.70
70 8.61 7.68 . 8.61 . 8.66 7.68 © T7.67 8.61 8.53
80 8.45 7.54 8.48 8.52 7.54 7.53 8.48 8.38
Laterite Road (Poor Condition)
20 . .10  &.15 . 6.14  6.16 = 5.16  5.15  6.14  6.18
30 5.91 : 5.00 .-  6.00 6.00 . ~ 5.00 . 5.00 ~ '6.00 © 6.00
40 - 5.76 . 4.88 .5.88 5.86 4.88 . 4.87 . 5.88 5.85
50 5.63 4.717 5.77 5.74 4.77  4.176 - 5.77 5.78
ANNUAL KILOMETRAGE
Speed PC LB MB - HB . PP LT . MT. HT
20 15,500 25,200 31,200 76,000 25,200 ° 22,000 31,200 55,000
30 . 17,000 27,400 33,400 . 82,000 27,400 24,000 33,400 60,000
40 18,500 . 29,600 35,600 88,000 29,600 26,000 35,600 65,000
50 20,000 31,800 37,800 94,000 . 31,800 28,000 37,800 = 70,000
60 21,500 . 34,000 40,000 100,000 - 34,000 30,000 40,000 75,000
70 23,000 36,200 42,200 106,000 - 36,200 32,000 42,200 80,000
80 24,500 38,400 44,400 112,000 38,400 34,000 44,400 85,000
30 26,000 40,600 46,600 118,000 40,600 36,000 46,600 90,000
100 27,500 42,800 48,800 124,000 42,800 38,000 48,800 95,000
110 - 29,000 45,000 51,000 130,000 45,000 40,000 51,000 100,000

120 . 30,500 47,200 53,200 136,000 47,200 42,000 53,200 105,000
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Appendix 10.6

VARIATION IN ANNUAL ECONOMIC CAPITALCOST

Appendix 10.5 - ECONOMIC VALUES FOR ESTIMATING vOC

{Baht/Year) o

speed B/ L/B M/B H/B P/P L/ M/T - H/T

Paved Road (Good Condition) '

20 34,670 . 37,820 65,869 173,577 37,329 37,527 62,992 130,208

30 35,118 . 38,354 66,541 175,524 37,856 38,083 63,634 131,899

-40 35,522 38,830 67,170 177,328 38,327 38,586 64,235 133,439

50 35,888 39,286 . 67,743 179,006 38,776 - 39,038 = 64,784 134,866

60 . 36,226 - 39,696 68,275 180,591 = 39,181 ' 39,463 ' 65,292 136,195

70 -36,538 40,069 68,781 182,060 39,549 39,853 65,776 137,402

. 80 36,820 40,420 69,257 183,392 39,896 ‘40,203. 66,231 138,513

90 37,090 40,744 69,698 184,566 40,216 ° 'A0,546 66,653 139,513

100 37,332 41,059 70,100 185,564 40,527 40,840 67,038 140,440

110 37,557, 41,363 70,459 186,367 . 40,827 = 41,077 67,380 141, 285

120 37,762 41,655 70,769 192,792 41,115 - 43,007 67,677 142,039

: P . P o
Laterite Road (Good Condition) | |

- 20 40,995 43,832 77,210 202,269 43,264 43,494 73,836 152,785

30 41,707 44,593 . 78,200 205,232 = 44,015 44,302 74,783 155,294

S AQ 42,360 45,284 719,152 208,026 44,696 44,987 15,694 157,615

50 42,935 45,919 80,007 210,479 ' 45,323 45,649 76,511 159,792

60 43,461 46,486 @ 80,799 212,790 - 45,883 46,247 717,268 161,684

70 43,944 47,009 81,518 214,932 46,399 ° 46,768 17,956 163,454

80 44,387 47,516 = 82,208 216,877 46,900 47,274 78,6117 165,081

Laterite Road (Poor Condition)

20 56,695 | 63,249 102,657 270,940 62,429 62,878 98,172 203,888

30 57,929 64,616 . 104,274 275,810 63,778 64,237 ~ 99,718 208,006

40 58,963 . '65,771 105,723 280,299 64,918 65,484 101,104 211,640

50 59, 905 . 66,883 . 107,107 ~ 284,327 . 66,015 66,593 102,427 213,402

Appendix 10.6 CREW SALARIES AND ALLOWANCES
Appendix 10.6 CREW SALARIES AND ALLOWANCES
CREW SALARIES AND ALLOWANCES -
{Baht/year) '

L/B M/B H/B P/B. L/T M/T CH/T

Driver salary 49,200 49,200 | 761,200 49,200 49,200 44,400 | 55,200
Driver allowance - 27,600 34,800 - - 18,000 | 28,600
Assistant salary S - 31,200 79,200 ~ -1 31,200 | 62,400
Total - 49,200 108,000 | 175,200 49,200 - 49,200 - 93,600 |146,200

Economic - o S

Driver salary 34,400 ‘34,400 | 55,080 34,400 34,400 35,500 | 44,200
Driver allowance ' - 27,600 34,800 - : - 18,000 | 28,600
Assistant salary - 18,700 | 47,500 _ =1 -1 18,700 | 37,400
Total : 34,400 80,700 137,400 34,400 34,400 72,200 {110,200
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Appendix 10.7 {(1/3)

Appendix 10.7 COST BENEFIT CASH FLOW {CASE.1 — CASE 5)

COST BENEFIT CASH FLOW {(Case 1) ' COST BENEFIT CASH FLOW {Case 2} _ _
{Million Baht / year) . (Million Baht / year)
No YEAR COosT BENEFIT No YEAR COSsT BENEFIT
CONSTRUC- MATINTE- OPERATION TOTAL : CONSTRUC- MAINTE~ OPERATICON TOTAL
TION NANCE COST TION NANCE COST
1 1991 16,166 16,166 1 1991 16,166 16,166
2 1992 16,166 .63 79 16,308 3,812 2 1992 . 16,166 63 79 16,308 3,812
3 1993 16,166 1286 157 16,449 5,756 3 1993 16,166 126 157 16,449 5,756
| 1894 18,186 189 236 16,691 8,692 4 1894 16,166 189 236 16,591 8,692
5 1995 16,166 252 315-° 16,733 13,125 5 1995, 16,166 262 315 16,733 13,125
6 1996 16,996 315 393 17,704 19,819 6 1996 16,788 315 393 17,496 19,819
7 1997 16,996 393 491 17,880 30,589 7 1997 = 16,788 393 4192 17,673 26,128
8 1998 16,996 - 471 89" 18,057 41,360 8 1998 16,788 172 590 - 17,850 32,438
9 19949 16,996 550 687 18,233 52,130 9 1998 16,788 551 689 18,027 38,747
10 2000 16,986 628 785 18,409 62,901 10 2000 16,788 629 787 18,204 45,0567
11 2001 15,701 706 283 17,291 73,671 11 2001 15,805 - 708 885 17,398 51,366
i2 2002 15,701 7953 992 17,487 71,834 iz 2002 15,805 795 994 19,593 51,760
13 2003 15,701 . 881 1,101 17,683 69,997 13 2003 15,805 882 - 1,103 17,789 52,153
14 2004 15,701 968 | 1,210 17,879 - 68,161 14 2004 15,805 969 1,211 17,985 52,5417
15 2005 15,701 1,055 1,319 18,075 66,324 15 2005 15,805 1,056 1,320 18,181 52,941
16 2006 15,701 1,142 1,428 18,271 64,487 16 2006 - 15,805 1,143 1,429 18,376 53,335
17 2007 15,701 1,229 1,637 18,467 62,650 17 2007 15,805 1,230 1,538 18,572 53,728
i8 2008 15,701 1,316 1,646 18,663 60,813 18 2008, 15,805 1,316 1,647 18,768 54,122
19 2009 15,701 1,403 1,755 18,859 58,977 19 2009 15,805 1,403 1,755 18,963 54,516
20 2010 15,701 1,480 1,864 198,065 57,140 120 2010 15,805 1,490 1,864 19,159 54,909
21 2011 1,077 1,973 3,550 55,303 21 2011 1,877 1,973 3,550 55,303
22 2012 1,677 1,973 3,550 55,303 22 2012 ‘ 1,577 1,973 3,550 56,303
23 2013 1,377 1,973 3,550 55,303 23 2013 1,577 1,973 3,550 55,303
24 2014 1,577 1,973 3,550 55,303 24 2014 1,577 1,973 3,550 55,303
25 2015 1,577 1,873 3,550 55,303 25 2015 1,577 1,973 3,550 55,303
26 2016 1,577 1,973 3,550 55,303 26 20186 1,577 1,873 3,560 55,303
27 2017 1,577 1,973 3,550 ° 55,303 27 2017 1,577 1,973 3,550 55,303
28 2018 1,577 1,973 3,550 55,303 28 2018 1,577 1,973 3,550 55,303
29 2013 1,577 1,973 3,550 55,303 29 2019 ' 1,677 1,973 3,550 55,303
30 2020 1,577 1,973 3,550 55,303 30 2020 1,577 1,973 3,550 55,303
31 2021 1,577 1,973 3,550 565,303 31 2021 1,577 1,973 3,550 55,303
32 2022 1,577 1,973 3,550 556,303 32 2022 1,577 1,873 3,550 55,303
33 2023 1,577 1,973 3,556 55,303 33 2023 1,577 1,973 3,550 55,303
34 2024 1,577 1,973 3,550 55,303 34 2024 1,577 1,873 3,550 55,303
35 2025 _ 1,577 1,973 3,550 55,303 35 2025 1,577 1,973 3,550 55,303
36 . 2026 1,577 1,973 - 3,550 55,303 36 - 2026 1,877 1,973 3,550 55,303
37 202 1,577 1,973 3,550 556,303 37 2027 1,571 1,973 3,550 55,303
38 2028 1,677 1,973 3,550 55,303 38 2028 1,577 1,973 3,550 55,303
39 2029 _ 1,677 1,973 3,550 55,303 39 2029 : 1,577 1,973 3,550 55,303
4 2030 1,577 1,973 3,550 55,303 40 2030 1,577 1,973 3,550 55,303
EIRR 29.78 (%) ' EIRR 23.09 (%)
NPV* 133,094 (Million Baht) NPV# 91,098 (Million Baht)
B/C#® . 2.01 B/C% 1.69
Note: * Discount Rate = 12% Note: % Discount Rate = 12%
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Appendix 10.7  COST BENEFIT CASH FLOW (CASE 1 — CASE §)

COST BENEFIT CASH FLOW (Case 3) ' ‘ COST BENEFIT CASH FLOW {Case 4) ‘
' (Million Baht / year) . . {Million Baht / vear)
No YEAR COST BENEFIT No YEAR COSsT BENEFIT
‘CONSTRUC~ MAINTE- OPERATION . . TOTAL ~ CONSTRUC- MAINTE- OPERATION  TOTAL
- TION NANCE . “COST TION NANCE ' COST
1 1991 22,741 L 22,741 1 1981 10,898 _ 10,898
2 1992 22,741 75 93. 22,908 5,432 P 1992 10,898 52 65 11,015 3,881
3 1993 22,741 149 187 23,077 8,203 3 1993 10,898 104 130 11,132 5,860
4 1994 22,741 224 280 23,245 12,386 4 1994 10,898 156 196 11,250 8,849
5 1995 22,741 299 74 - 23,413 18,703 5 19956 10,898 208 261 11,367 13,362
6 1996 11,888 374 467 12,729 28,242 6 1996 . 12,266 261 326 12,852 20,177
7 1997 11,888 446 558 12,892 38,826 T 1997 12,266 332 415 13,012 26,983
'8 1998 11,888 519 649 13,056 49,410 8 1998 12,266 403 504 13,193 33,789
9 1999 - 11,888 591 740 13,219 59,995 9 1999 12,266 474 593 13,333 40,596
10 2000 11,888 664 830. 13,382 70,579 16 2000 12,266 545 682 13,493 47,402
11 2001- 14,967 737 921. 16,625 81,163 11 2001 - 20,700 616 771 22,087 54,208
2 2002 . 14,967 821 1,026 16,814 78,577 12 2002 20,700 712 891 = 22,303 54,318
13 2003 14,967 905 i,131 17,004 75,9981 13 2003 20,700 808 1,011 22,520 b4,427
14 2004 14,967 989 1,237 17,193 73,405 14 2004 20,700 905 1,131 22,736 54,537
15 2005 ° 14,967 1,073, 1,342 17,382, 70,819 13 2005 20,700 1,001 1,252 22,952 54,646
16 20086 14,967 1,157 1,447 17,571 68,233 16 20086 20,700 1.097 1,372 23,169 54,7586
17 2007 14,967 1,241 1,552 17,761 65,647 i 2007 20,700 1,193 1,492 23,385 54,865
18 2008 14,967 1,325 1,667 17,950 63,061 18 . 2008 20,700 1,289 1,612 23,601 54,975
19 20609. 14,967 - 1,409 1,762 18,139 60,475 19 2009 20,700 1,385 1,732 23,818 55,084
20 2010 14,967 1,493 1,868 18,328 57,889 20 . 2010 20,700 1,481 1,853 24,034 55,194
2 2011 1,577 1,973 3,550. 55,303 21 2011 . 1,871 1,873 3,550 55,303
22 2012 1,577 1,9%3 3,550 55,303 22 2012 1,577 1,973 3,550 55,303
23 2013 1,597~ 1,973 3,550 55,303 23 2013 1,577 1,973 3,550 55,303
24 - 2014 1,577 - 1,973 3,550 55,303 24 2014 1,577 1,973 3,550 55,303
2 2015 1,677 1,973 3,550 55,303 25 2015 1,597 1,973 3,550 55,303
26 2016 1,577 1,993 3.550 55,303 26 2016 1,377 1,973 3,550 55,303
27 2017 1,577 1,973 3,550 55,303 27 2017 1,577 1,973 3,550 55,303
28 2018 1,677 1,973 3,550 55,303 28 2018 1,577 1,973 3,550 55,303
29 2019 1,577 1,9%3 3,550 55,303 2 2019 1,577 1,973 3,550 55,303
3 2020 1,577 1,973 3,550 55,303 30 - 2020 1,577 1,973 3,550 55,303
31 2021 1,579 1,973 3,550 55,303 31 2021 ' 1,577 1,973 3,550 55,303
e 2022 1,579 1,973 3,530 55,303 32 2022 1,577 1,973 3,550 55,303
33 2023 1,577 1,973 3,550 55,303 33 2023 1,5%7% 1,973 3,550 55,303
34 2024 1,577 1,973 3,550 55,303 34 2024 1,877 1,973 3,550 55,303
35 2025 1,577 1,973 3,650 55,303 35 2025 1,5%7 1,973 3,550 55,303
36 2026 1,577 1,973 3,550 55,303 36 2026 1,577 1,973 3,550 55,303
37 2027 1,577 1,873 3,550 55,303 37 2027 1,577 1,973 3,550 85,303
38 2028 1,677 1,973 3,550 55,303 3 _ 202 1,577 1,973 3,550 55,303
39 2029 1,577 1,973 3,550 55,303 39 2029 1,577 1,973 3,550 55,303
40 2030 1,577 1,973 3,550 55,303 40 2030 1,577 1,973 3,560 55,303
EIRR BT.TH (%) : EIRR 33.40 (%)
NPV # 154,544 (Million Baht) NPV* 117,356 (Million Baht)
B/C* 2.07 B/Cx 2.05 :
Note: #* Biscount Rate = 12% . Note: % Discount Rate = 12%
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Appendix 10.7 COST BENEFIT CASH FLOW (CASE 1 — CASE 5)

COST BENEFIT CASH FLOW (Case §)
{Million Baht / year)

No YEAR COST BENEFIT
CONSTRUC- MAINTE- QOPERATIO TOTAL
TION NANCE ' COST
1 1991 10,898 10,898
a 1992 10,898 52 65 11,016 3,881
3 1993 10,898 104 130 11,132 5,860
4 1994 10,898 156 196 114,250 8,849
5 1985 10,898 208 261 11,367 13,362
6 1986 12,952 261 326 13,538 20,177
T 1997 12,952 333 41T 13,701 28,738
a 1898 12,952 406 507 13,865 37,299
9 1999 12,952 178 558 14,028 45,861
10 2000 12,952 551 689 14,191 bd, 422
11 2001 20,357 623 779 21,7568 62,983
12 2002 20,357 718 899 21,974 62,215
13 2003 - 20,357 814 1,0i8 22,189 61,447
14 2004 20,357 309 1,137 22,404 60,679
i5 2005 20,357 - 1,005 1,267 22,619 59,911
16 2006 20,357 1,100 1,376 22,833 59,143
17 “2007 20,357 1,196 1,495 23,048 58,375
18 2008- 20,357 1,291 1,615 23,263 57,607
19 2009 20,357 1,387 1,734 23,478 - 56,839
20 2010 20,357 1,482 1,853 23,693 56,071
21 2011 1,599 1,973 3,550 55,303
22 2012 1,577 1,973 3,550 55,303
23 2013 ' 1,577 1,973 3,550 55,303
24 2014 1,577 1,973 3,550 55,303
25 2015 1,577 1,973 3,550 55,303
26 2016 1,579 1,873 3,550 5b,303
27 2017 1,577 1,973 3,660 ° 55,303
28 2018 1,577 1,973 3,550 55,303
29 2019 1,577 1,973 3,550 55,303
30 2020 1,577 1,993 3,500 55,303
31 2021 1,577 1,973 3,550 55,303
32 2022 1,577 1,973 3,550 55,303
33 202 1,377 1,973 3,550 55,303
34 . 2024 1,571 1,973 3,560 - £5,303
35 2025 1,577 1,973 34550 55,303 .
36 2026 1,577 1,973 3,550 55,303
37 2027 1,577 1,973 3,550 55,303
38 2028 1.577 1,973 3,550 55,303
39 2029 1,577 1,973 3,650 55,303
40 2030 1,577 1,973 3,580 65,303
EIRR 35.44 (%)
NPv#* 133,160 (Million Baht)
B/C* 2.19
Note: * Discount Rate = 12%
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20

FINANCTAL CASH FLOW

CONSTRUC- MAINTE- GPERATION

TION

34,251
35,964
37,762
39,650
41,633
43,714
45,900

NANCE

3,490

Appendix 11.1 - FINANCIAL CASH FLOW (CASE 1 — CASE 5)

(Case 1)

96
201
316
442
581
762
959

1,174

1,409

1,664

1,963
2,287
2,639
3,020
3,433
3,880
4,363
4,884
5,446
6,053
6,356
6,673
7,007
7,358
7,725
8,112
8,517
8,943
9,390
9,860
10,353
10,870
11,414
11,985
12,584
13,213
13,874
14,567
15,296

(Million Baht)

TOTAL
COosT -

18,650
19,754
20,922
22,158

23,465

26,247
27,833
29,512
31,289
33,169
32,583
34,600
36,737
39,001
41,400

43,942

46,634
49;‘—185
52,505
55,704
10,896
11,440
12,012
12,613

13,244,

13,906

14,601

15,331
16,0098
16,903
17,748
18,635
19,567
20,545
21,572
22,651
23,784
24,973
26,22

27,532

TOLL
REVENUE

707
1,068
1,612
2,435
3,676
7,211

10,160

13,109

16,058

19,007

27,622

33,208

38,794

14,380

49,966

64,395

70,870

77,345

83,820

90,296

111,705

119,222

127,249
135,808
144,947
179,328
191,395
204,275
218,021
232,693
278,859
288,241
297,940
307,965
318,327
381,428
394,262
407,527
121,239
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FINANCTIAL CASH FLOW

TION

NANC

E

CO3T

TOLL

25,958%

27,529

29,193
30,9565
32,821
32,774
34,800
36,947
39,221
41,630
44,183
46,886
19,749
52,781
55,992
10,896

11,440

12,012
12,613
13,244
13,906
14,601
15,331
16,098
16,903
17,748
18,635
19,567
20,5145
21,578
22,651
23,784
24,973
26,221
27,532

707
1,068
1,612
2,435
3,676
6,232
8,203

10,173
12,144
14,114
22,517
28,670
34,823
40,976
47,130
61,765
68,897
76,030
83,163
90,296
113,499
123,082
133,474
144,744
156,965
197,314
213,973
232,040
251,631
272,897
329,726
343,646
358,153
373,273
389,031
470,012
189,854
510,534
532,087

10 2000 30,280
11 2001 29,773
12 2002 31,262
13 2003 32,825
14 2004, 34,466
15 2005 36,189
16 2006 37,999
17 2007 39,898
18 2008 41,884
19 2009 43,988
20 2010 46,188
21 2011
22 2012
23 2013
24 2014
25 2015
26 2016
27 2017
28 2018
29 2018
30 2020
31 2021
32 2022
33 2023
34 2024
35 2025
36 2026
37 2027
38 2028
39 2029
10 2030
FIRR



Appendix 11.1 (2/3)

ndix 11.1 TINANCIAL CASH FLOW (CASE 1 — CASE 5).

FINANGIAL CASH FLOW {Case 3) FINANCIAL CASH FLOW (Case 4)
{Million Baht) {Million Baht)
NO YEAR cOSsTS TOLL NO YEAR COSTS TOLL
————————————————————————————————————— REVENUE e i — - — e~ REVENUE
CONSTRUC- MAINTE- OPERATI- TOTAL CONSTRUG- MAINTE- OPERATI- TOTAL
TION NANCE ON COsT . TION NANCE ON COST
i 1981 26,288 26,288 1 1891 12,585 12,585
2 1992 27,602 91 113 27,801 :959 2 1992 13,214 63 79 13,356 7498
3 1993 28,982 181 238 29,411 1,448 3 1993 13,875 133 166 14,174 1,204
4 1994 30,432 300 375 31,107 2,187 4 1994 14,568 209 262 15,039 1,819
B 19956 31,953 420 525 32,899 3,302 5 1995 15,297 293 366 15,956 2,746
6 1996 17,597 502 689 18,838 4,987 6 1996 18,140 385 481 19,006 4,146
T 1997 18,477 692 865 20,033 8,591 T 1997 19,047 514 643 20,205 6,649
8 1998 19,401 845 1,056 21,301 11,400 8 1998 20,000 656 820 21,475 8,491
9 1999 20,371 1,011 1,264 22,645 14,210 9 1989 21,000 810 1,013 22,823 10,334
10 2a0o0 21,389 1,192 1,480 24,071 17,019 10 - 2000 .- 22,050 978 1,223 24,251 12,176
11 2001 28,220 1,388 1,736 31,343 19,829 11 2001 39,034 1,161 1,452 41,647 14,018
12 2002 29,631 1,624 2,030 33,284 28,479 12 2002 40,985 1,410 1,762 44,157 22,116
13 2003 31,112 1,880 2,350 35,342 33,970 13 2003 43,035 1,680 2,1G0 46,814 28,5681
14 2004 32,668 2,157 2,697 37,522 38,461 14 2004 45,186 1,974 2,467 49,627 34,745
15 2005 34,301 2,458 3,072 39,831 44,951 15. 2005 47,4486 2,292 2,866 52,603 40,910
16 2006 36,016 2,783 3,479 42,278 50,442 16 2006 49,818 2,638 3,298 55,754 47,074
17T 2007 37,817 3,134 3,918 44,869 64,837 17 2007 52,3009 3,013 3,766 59,088 61,713
18 2008 39,708 3,514 4,393 47,615 71,201 18 2008 54,924 3,418 4,273 62,616 68,859
19 20609 41,693 3,924 4,905 50,522 i7,566 19 2009 57,670 3,857 4,821 66,349 76,004
2 2010 43,778 4,366 5,458 53,601 83,931 20 2010 60.554 4,331 5,414 70,298 83,150
2 2611 4,842 6,053 10,896 90,2986 21 2011 4,842 6,053 10,896 90,296
22 2012 5,085 6,356 11,440 111,455 22 2012 5,085 6,356 11,440 113,541
23 2013 5,339 6,673 12,012 118,688 23 2013 5,339 6,673 12,012 123,173
24 2014 5,606 7,007 12,613 126,380 24 2014 3,606 7,007 12,613 133,621
25 2013 5,886 7,358 13,244 134,593 25 2015 5,886 7,358 13,244 144,857
26 2016 6,180 7,725 13,906 143,328 26 2016 6,180 7,725 13,906 157,253
2% 2017 6,489 8,112 14,60t 176,926 27 2017 6,489 8,112 14,601 197,749
28 2018 6,814 8,317 15,331 188,408 2 2018 6,814 8,517 15,331 214,525
29 2019 7,155 8,943 16,098 200,635 2 2019 7,155 8,943 16,098 232,723
3 2020 7,512 9,390 16,903 213,656 30 2020 7,512 9,380 16,903 252,465
31 Z0%81 7,888 9,860 17,748 227,522 31 2021 7,888 9,860 17,748 273,882
32 2022 8,282 10,353 18,635 272,348 32 2022 2,282 16,353 18,635 331,004
33 2023 8,696 10,870 19,567 281,183 33 2023 8,696 10,870 19,567 345,043
34 2024 9,131 11,414 20,545 290,308 34 2024 9,131 11,414 20,545 359,679
35 2025 9,588 11,985 21,572 299,728 35 2025 9,588 11,985 21,572 374,935
36 2026 L0,067 12,584 22,651 309,454 36 2026 10,067 12,584 22,651 390,838
37 2027 10,570 13,213 23,784 . 370,366 27 2027 10,550 13,213 23,784 472,285
38 2028 11,099 13,874 24,973 382,384 38 2028 11,099 13,874 24,973 192,317
39 20235 11,654 14,567 26,221 394,792 39 2029 11,654 14,567 26,221 513,199
10 2030 12,237 15,296 27,832 407,603 40 2030 12,237 15,296 27,532 534,967
FIRR 12.51 (%) FIRR 14.16 (%)
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Appendix 11.1  FINANCIAL CASH FLOW (CASE 1 - CASLE 5)

FINANCIAL CASH FLOW {Case §)
{Million Baht)}
NO YEAR COSTS TOLL
———————————————————————————————————— REVENUE
CONSTRUC~ MAINTE~ OPERATI- TOTAL
TION NANCE ON COST
1 1991 12,585 12,585
2 1992 13,214 63 - 19 13,356 798
3 1993 13,875 133 166 14,174 1,204
4 - 1994 14,568 209 262 15,038 1,819
5 - 1995 15,297 293 366 15,956 2,746
6 1996 19,173 385 181 20,039 4,146
T 1997 20,132 516 646 21,294 7,017
8 - 1998 21,138 660 825 22,624 9,227
9 1999 22,195 817 1,022 24,034 11,437
10 2000 23,3056 988 1,235 25,528 13,647
11 2001 38,375 1,174 1,468 41,016 15,857
12 2002 40,293 1,422 1,777, 43,492 24,335
13 2003 42,308 1,691 2,114 46,113 30,286
14 2004 44,423 1,984 2,480 48,887 36,238
15 2005 46,645 2,302 2,877 51,823 42,189
16 2006 48,977 2,646 3,308 54,931 48,140
17 2007 51,426 3,020 3,775 58,220 62,702
18 2008 53,997 3,424 1,280 61,700 69,600
19 2009 56,697 3,861 4,826 65,383 76,499
20 2010 59,532 1,333 5,416 69,280 83,397
21 2011 4,842 6,053 10,896 . 90,296
22 2012 5,085 6,3b6 11,440 112,791
23 2013 5,339 6,673 12,012 121,551
21 2014 5,606 7,007 12,613 130,992
25 20156 5,886 7,3b8 13,244 141,165
26 2016 6,180 7,725 13,906 152,129
27 2017 6,489 8,112 14,601 190,042
28 2018 6,814 8,017 15,331 204,802
29 2019 T,155 8,943 16,098 220,708
30 2020 7,512 9,390 16,903 237,850
31 2021 7,888 9,860 17,748 256,323
32 2022 8,282 10,3563 18,635 308,718
33 2023 8,696 10,870 19,567 320,707
34 2024 9,131 11,414 20,545 333,161
35 2025 9,588 11,985 21,572 346,099
36 2026 106,067 12,584 22,651 359,539
37 2087 10,570 13,213 23,784 432,971
38 2028 11,099 13,874 24,973 449,785
38 2029 11,654 14,567 26,221 467,251
40 2030 12,237 15,296 27,532 485,396
FIRR 14.03 (%)
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Appendix 11.2 * FINANCIAL REPAYMENT SCHEDULE (CASE 1)

FINANCIAL REPAYMENT SCHEDULE
{Case 1:Programme-1)

Appendix 11,2 (1/2)

(Million Baht)

No. Year {1) (2) (3) c(4) (8). | (6) (7) (8) (9) (16} | (11) (12}
INVT (A)| INVT (B)| ACCUM(A)| AGCUM(B)}| REPAY (A)| REPAY (B)| NOREPY (A)NOREPY (B)[INTRST (A)}|INTRST (B)[RPY&IT (A)RPY&IT (B)
1 1991 7,460. 11,190 . 7,460 11,190 0 0 7,460 11,190
2 1992 7,833 11,749 . 15,293 . 22,939 0 0 15,293 22,939 224 1,678 C 224 1,678
3 1993 8,224 12,337 23,517 35,276 0 0 23,5117 35,216 459 3,441 459 3,441
4 1994 8,636 12,954 32,153 48,229 Q o 32,153 48,229 106 5,291 106 5,291
5 1995 9,068 13,601 41,220 - 61,831 o 0 41,220 61,831 965 7,234 965 7,234
&6 1996 10,081 15,121 51,301 - 76,952 0 4,122 51,301 ‘12,830 01,237 9,275 1,237 13,397
7 1997 10,585 15,877 61,886 92,829 Q S 4,122 61,886 84,585 1,539 10,924 1,539 15,047
8 19388 11,114 16,671 73,000 109,500 0 4,122 73,000 97,134 1,857 12,688 1,857 161810
9 1999 11,670 17,505 84,670 127,005 0 4,122 84,670 110,517 2,190 14,570 2,190 18,692
10 2000 12,253 ‘18,380 96,923 145,385 0 4,122 96,923 124,715 2,540 16,578 2,540 20,700
11 2001 11,835 17,753 108,758 163,137 4,846 9,692 103,912 132,835 2,908 18,1716 7,754 28;409
1a 2002 12.427  18.640 121,185 181,778 4,846 9,692 111,493 141,783 3,117 19,925 7,964 29,618
13 2003- 13,048 19,572 . 134,233 201,350 4,846 9,692 119,695 151,663 3,345 21,267 8,191 30,960
14 2004 13,701 20,551 147,934 221,901 . 4,846 9,692 128,549 162,521 3,591 22,749 8,437 32,442
15 2005 14,386 21,578 162,319 243,479 4,846 9,692 138,088 174,407 3,856 24,378 8,703 34,070
16 2006 ° 15,105 22,657 177,424 . 266,136 4,846 16,232 148,347 180,832 4,143 26,161 8,989 42,393
17 2007 15,860 23,790 193,284 289,926 4,846 16,232 159,361 188,390 4,450 27,125 9,297 43,357
18 2008 16,653 24,980 209,937 314,906 4,846 16,232 171,168 197,138 4,781 28,259 9,627 44,490
19 20089 17,486 26,229 .0 227,423 341,134 4,846 16,232 183,807 207,135 5,135 29,571 9,981 45,803
20 2010 18,360 27,540 245,783 368,674 4,846 16,232 197,321 218,443 5,514 31,070 10,360 47,302
21 2011 12,289 20,456 185,032 187,987 5,920 32,766 18}209 53,223
22 2012 12,289 20,456 172,743 177,530 5,551 29,698 17,840 50;154
23 2013 12,289 20,456 160,454 157,014 5,182 26,630 1?,471 47,086
24 2014 12,289 20,456 148,165 136,618 4,814 23,561 17,103 44,017
25 2015 12,289 20,456 135,875 116,162 4,445 20,493 16,73& 40,949
26 2016 12,289 14,886 123,586 101,276 4,076 17,424 16,365 32,310
27 2017 12,289 14,886 111,297 86,390 3,708 15,191 15,997 30,077
28 2018 12,289 14,888 99,008 71,504 3,339 12,958 15,628 27,844
29 2019 12,289 14,886 86,719 56,618 2,970 10,726 15,259 25,612
30 2020 12,289 14,886 74,430 - 41,732 2,602 8,493 14,891 23,379
31 2021 7,443 8,346 66,987 33,385 2,233 6,260 9,676 14,606
39 2022 7,443 8,346 59,544 25,039 2,010 5,008 9,453 13,354
33 2023 7,443 8,346 52,101 16,693 1,786 3,756 9,229 12,102
34 2024 7,443 8,346 44,658 8,346 1,563 2,504 9,006 10,850
a5 2025 7,443 8,346 37,215 1,340 1,252 8,783 9,598
36 2026 7,443 29,772 1,116 0 8,559 0
37 2027 7,443 22,329 893 0 8,336 0
38 2028 7,443 14,886 670 0 8,113 0
39 2029 7,443 7,443 447 0 1,890 0
40 2030 7,443 223 0 7,666 0
12): Re i
{1): Investment by loan, (A) %132: E ???Ti?ing) plus interest
{2): Investment by loan, (B) (14): Toll revenues
(3): Accumulated loan 'SA) (15): Maintenance & Operation costs
(4)}: Accumulated loan ,(B) (16): Surplus per vyear (14)-{(15)-{(13)
(5): Repayment, (A) {17): Accumulated surplus
(6): Repayment, (B) ) (18): Short loan to cover (—) surplus
(7}: Loan (A) not pa}d back {(19): Interest on short loan, 15.0% p.a.
(8): Loan (B} not paid back (20): Repayment of short loan
{(9): Interest on loan (A), 3.0% p.a. with its interest charge
{10): Interest on loan (B), 15.0% p.a. (21): Accumulated net surplus
{11): Repayment (A} plus interest

—149—
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Appendix 11.2

FINANCIAL REPAYMENT SCHERULF
(Case 1:Programme-1,Gontid)

(Million Baht)

FINANCIAL REPAYMENT SCHEDULE (CASE 1)

(13) (14) (15) (16) (17) | (18) (19) 4 (20) (21)
Year (11)Y+(12) | REVENUE M & O SURPLUS| ACCUMSPL| SHORTLOAN jINTRST*18RPY&R%18) ACMNETSPL Year
1991 1991
1862 i,802 T07 172 -=1,367 -1,367 1,367 ' 0 1992
1893 3,900 1,068 361 —~3,193 ~-4,560 3,193 205 1,572 —-2,938 1993
1694 5,997 1,612 569 —4,953 —-9,514 4,953 479 3,672 —-8,232 1994
1995 8,199 2,435 796 —6,561 ~16,074 6,561 743 5,696 ~-15,210 1995
1396 14,633 3,676 1,045 12,002 ~28,076 12,002 984 7,545 —-23,619 1996
1997 16,586 7,211 1,371 ~10,745 -38,822 10,745 1,800 13,803 41,879 1997
1998 18,666 10,160 1,726 -~10,233 -49,055 10,233 1,612 12,357 ~51,179 1998
1999 20,882 13,109 2,114 —-9,887 —-58,942 9,887 1,535 11,768 ~60,822 1999
2000 23,240 16,058 2,536 ~9,718 —-68,659 9,718 1,483 11,370 -70,312 2000 .
2001 36,162 19,0017 2,995 -—-20,150 —~88,809 20,150 1,458 11,175 -79.,834 2001
2002 37,581 27,622 3,533 -13,492 -102,301 13,492 3,023 23,173 ~111,982 2002
2003 39,151 33,208 4,117 10,059 112,361 10,059 2,024 15,516 —117,817 2003
2004 40,879 38,7394 4,750 -6,835 -119,195 6,835 1,509 11,568 —-123,929 2004
2005 42,713 44,380 5,436 ~3,830 —123,025 3,830 1,025 7,860 —127,055 2005
2006 51,382 49,966 6,180 -7,596 130,621 7,596 574 4,404 —127,429 2006
2007 52,653 64,395 6,984 4,758 —125,863 1,139 8,735 134,598 2007
2008 54,117 70,870 7,853 8,900 -116,963 —-116,963 2008
2009 55,784 77,345 8,791 12,770 -104,192 -104,192 2009
2010 57,663 83,820 9,804 16,354 —-87,838 —-87,838 2010
2011 71,431 90,296 10,896 7,969 —-79,86% —~-79,869 2011
2012 67,994 111,705 11,440 32,271 -47,599 —-47,599 2012
2013 64,557 119,222 12,012 42,653 —4,946 —4,946 2013
2014 61,120 127,245 12,613 53,5612 48,567 48,567 2014
2015 57,683 135,808 13,244 64,882 113,448 113,448 2015
2016 48,676 144,947 13,906 82,366 195,814 T 195,814 2016
2017 46,074 179,328 14,601 118,652 314,466 314,466 2017
2018 43,472 191,395 15,331 132,592 447,068 447,058 2018
2019 40,871 204,275 16,098 147,306 594, 364 594,364 2019
2020 38,269 218,021 16,903 162,850 157,214 757,214 2020
2021 24,282 232,693 17,748 190,663 Q47,8717 947,877 2021
2022 22,807 218,859 18,63% 237,417 1,185,294 1,185,294 20272
2023 21,332 288,241 19,567 247,343 1,432,631 1,432,637 2023
2024 19,886 297,940 20,545 257,538 1,690,175 1,690,175 2024
2025 18,381 307,965 21,572 268,011 1,958,187 1,958,187 2025
2026 8,559 318,327 22,651 287,116 2,245,303 2,245,303 2026
2027 8,336 381,428 23,784 349,308 2,594,611 2,594,611 2027
2028 8,113 394,262 24,973 361,176 2,955,787 2,955,781 2028
2029 7,890 407,527 26,221 373,416 3,329,203 3,329,203 2029
2030 7,666 421,239 27,532 386,041 3,715,244 3,715,244 2030

~-150—

: Accumulated loan

Investment by loan, (A)
Investment by loan, (B)
Accunulated loan , (A}
_ . (B)
Repayment, (A)
Repayaent, (B)

Lean {A) not paid back
Loan (B} not paid back

: Interest on loan (A}, 3.0% p.a.
Interest on loan (B}, 15.0% p.a.

Repayment (&) plus interest
Repayment (B) plus interest

= (11)}+{12)

Toll revenues

Maintenance & Operation costs
Surplus per year (14)}-{15}-(13)
Accumulated surplus

Short loan to cover (-) surplus
Interest on short loan, 15.0% p.a.
Repayment of short locan

with its interest charge
Accumulated net surplus
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Appendix 11.3 FINANCIAL REPAYMENT SCHEDULE (CASE 1)

FINANCIAL REPAYMENT SCHEDULE

{Case 1:Programmée-32) .
(Million Baht)

(1) (2) NEV Oy 1TTTTUE) ) "“'“'”“‘(""‘i*)‘”““‘["“‘“‘(“8") L RE) (106} (i (17} ‘l
INVT (A} INVT (B){ ACCUM(A)} ACCUM{B) | REPAY{A) REPAY (B NOREPY(A)NOREPY(B)INTRST(A)INTRST(B)RPY&IT(A)RPY&IT(B)

ST PUINNNN FUP SISV RISy Seeeacs TR T RELERERTRC L BRSNS AN S L v S L @ T i i SRy = e et

PR

gy

O~ O -

7,460 11,190 7,460 11,190 0 0 7,460 11,190

7,833 11,749 15,293 22,939 0 0 15,293 22,939 671 1,678 671 1,618
8,224 12,337 23,517 35,276 0 0 23,517 35,216 1,376 3,441 1,376 3,441
8,636 12,954 32,153 48,229 e} 0 32,183 48,229 2,117 5,291 2,117 5,291
9,068 13,601 41,220 61,831 0 0 41,220 61,831 2,894 7,234 2,894 7,234
10,081 15,121 51,301 76,952 2,748 4,122 48,553 12,830 3,710 9,275% 6,458 13,397
10,585 15,8717 61,886 92,829 2,748 4,122 56,390 84,585 4,370 10,924 7,118 15,047
11,114 16,671 73,000 109,500 2,748 4,122 64,756 97,134 5,075 12,648 7,823 16,810
11,610 17,505 84,670 127,005 2,748 4,122 73,678 110,517 5,828 14,570 8,576 18,692
12,253 18,380 96,923 145,385 2,748 4,122 83,183 124,715 6,631 16,5178 9,379 20,700
11,835 17,753 108,758 163,137 6,462 9,692 88,557 132,835 7,486 18,7186 13,948 28,409
12,421 18,640 121,185 181,778 6,462 9,692 94,522 141,783 7,970 19,925 14,432 29,618
13,048 19,572 134,233 201,350 6,462 9,692 101,108 151,663 8,507 21,261 14,569 30,960
13,701 20,551 147,934 221,801 6,462 9,692 108,347 162,521 9,100 22,749 15,561 32,442
14,386 21,878 162,319 243,478 6,462 9,692 116,271 174,407 9,751 24,318 16,213 34,070

15,105 22,657 177,424 266,136 10,821 16,232 120,555 180,832 10,464 26,161 21,286 42,393
15,860 23,790 193,284 289,926 10,821 16,232 125,594 188,390 10,850 27,125 21,671 43,357
16,653 24,980 209,937 314,906 10,821 16,232 131,425 197,138 11,303 28,259 22,125 44,490
17,486 26,229 227,423 341,134 10,821 16,232 138,090 207,135 11,828 29,511 22,650 45,803
18,360 27,540 245,783 368,674 10,821 16,232 145,629 218,443 12,428 31,070 23,249 47,302
13,637 20,456 131,991 197,987 13,101 32,1766 26,744 53,223
13,637 20,456 118,354 177,530 11,8179 29,6948 25,517 50,154
13,637 20,456 104,716 157,074 10,652 26,630 24,289 47,086

13,637 20,456 91,079 136,618 9,424 23,561 23,062 44,017
13,637 20,456 77,441 116,162 8,197 20,493 21,835 40,949
9,924 14,886 67,517 101,218 6,970 17,424 16,894 32,310
9,924 14,886 57,593 86,390 6,077 15,191 16,001 30,077
9,924 14,886 47,669 71,504 5,183 12,958 15,107 27,844
9,924 14,886 37,745 56,618 4,290 10,726 14,214 25,612
9,924 14,886 27,821 41,1732 3,397 8,493 13,321 23,3179
5,564 8,346 22,257 33,385 2,504 6,260 8,068 14,606
5,564 8,346 16,693 25,039 2,003 5,008 7,567 13,354
5,564 8,346 11,128 16,693 1,502 3,756 7,067 12,102
5,564 8,348 5,564 8,346 1,002 2,504 6,566 10,850
5,564 8,346 501 1,252 6,065 9,598

0 ' 0 0 0

0 0 0 0

0 o 0 0

0 0 0 o

0 0 0 0

e et e # e g S P B e i A A o AR At 4 S R R g S R LA B s b

(12): Repayment (B) plus interest

{1): Investment by loan, (A) (13): = (11)+(12)

(2): Investment by loan, {B) {14): Toll revenues

(3): Accumulated loan , {(A) (15): Maintenance & Operation costs
(4): Accumulated loan ,{B) (16): Surplus per year {(14)-(15)~-(13)
(5): Repayment, (A) (17}: Accumulated surplus

(6): Repaynent, (B) {18): Short loan to cover (—) surplus
(7}: Loan (A) not paid back {19): Interest on short loan, 15.0% p.a.
(8): Loan (B) not paid back (20): Repayment of short loan

{9): Interest on loan (A), 9.0% p.a. with its interest charge
(10): Interest on loan (B}, 15.0% p.a. (21): Accumulated net surplus

(11) : Repayment (A) plus interest



Appendix 11.3 (2/2)

Appendix 1.3 FINANCIAL REPAYMENT SCHEDULE'(CASE 1) *

FINANCIAL REPAYMENT SGHEDULE
(Case 1: Programmewz Cont'd)

AP, s

(13)

{11y (12)

(14)

REVESGE o

'7115411'.
M & O

(i)

SURPLUS |

Zpum i,

(17) -

ACCUMSPL

REEIN

SHORTLOAN | INTRST#1

—tsap i s,

(19)_;4§

120}

PY&R?lE

(Mllllon Baht)

ETY I
ACMNETSPL |

Year|

2,350
4,817

7,408
10,128

19,854
22,164

24,633

.27f263..

30,079

42,357

-44,;049
45,928
48,003

80,283

63,679

65,028
66,615
68,452
70,552

. 79,967
75,671

- 71,3175

- 87,019

49,204 =

46,078

42,952

. 36,700

707

1,068
.13612.

25435

ieTe
7,211
i0, 160
13,1097
-1s;ﬂsa~
195007
27,622
337208
38,794
44,3807
49,966
64,395
70,870
77,3457
83,820
90, 296
111,108
119,222
127,245
135;808"
144,947
179,328
19133950 -
204,215
2185021

172

861

+ 569
1,045
15371
'1;?25
2,114
2., 536
2,995

3,533
41T
AR50
5,436
€, 1BQw
6,984
© 7,853
8791
95804
10,896
11{440*

125012

12,613 .
13,2448
13906
1446017
15;331"
165 098:
164903

-1,815

o =45111°
6,364
~8,490

-17.,223
~16:,/324

~16,199
-16,273 .
-16,557
—-26,344
=19 960'
:—16_837J
~13,959
-11,340.
-19,893
—~7.,8617
—-3,598
102

3,465

=567
24,524
35,835
AT,553
59,181
81,838
118,649 .
133,112
148,352

164,419

-1,815 1,818

5,928

—12,290

: ;20%]8Q R
38,008

51,327 16

70,527
—86,800
~103,356
~1295.701 -
~149,660
~166497.
~180,456
-191, 796
~211,689.
-219,306
-222,903

;222?601

©-219,336
~-219,902

-195,308

—~1595 473"

~1115820
—~52,139
129,698
148,347
281, 459

429,811

594,230
786, 501

567

ZJQYZ:T“
Tod, 727
T, 319-
.9, 763;
‘18,807
w18, 113
718,629
ﬂ18r214'
19,040
'”30329Q
22,954
16,053

1T
965,

cﬁa;gsz_

2,994

Ci2,526
2,094

c.od,701
2,984 -

1010
. 540

- -85

A 228
b8
D2 4490 X

L 12,480 -
C2,441

© 2,483

25 087

13,041

- 22,876
8,799
4,137

652

SR ¢ N
20 =3,902 4
;?#}Ofﬁ&Zﬂ&f
-19,609 ..
3]&39&543ﬂ
2574810 0

73,100
289,156 o
=105,5214
122,396 -
—159; 997;93;
: : L2003
cal 2004
P 20080 T
2006 v
2007 o
2008 v
2009 s -
20100
2011
2012
2013

—234;565
228,065 .7
~226,939 ...
=-219,336 . -
—219,336
-=+195,960"
f159;473
~111,920

. —-52,139

© 297698
148347
2817459

. 429,811
. 5945230

786,501

LUx991 L
o199z o -
R 2 | I SRR
L1995 o
:iiiggsﬂﬁ;ﬂ‘.f
”“19971¢:
ﬂﬁ1998 ﬁ;f
1999 i
__ZOOOﬂfTV
ﬁ‘32001ﬂ.¥
;ZOOZaE-

2014
2015

2016
L2017

2018
2019

12020

2021

;;Repayment”f
L;Repayment._(ﬁ) A

: “Loan - (A).not: paid: back
1 Loan '(B):not paid back

fgInvéstment by loan (B)
.;yAccumulated loan

(A
_,(B)

Interest:on_loan {A)., 9.
: loan: (B), 15.

Toll revenues

: Maintenance & Operatlon

Surplus per year:(14)-(1
Accunulated surplus

‘Short loan to cover. (-)

Interest on short loan,
Repayment of short loan
with its interest. charge
Accumulated net surplus

0%. p.a..

, 0/ p.ai
{a) plus interest
:Repayment (B) plus interest
= (11)H(12) o

césts
5)“(13)

surplub_”'
15:0% p.a.

17,748 -
185635
19,567

- 20,545

" 2%;5872
22,6851
23,784
24,8173
26,221
27,532

1925271
239,302
249,506
259,979
270,729
295,676
357,644
369,289

232,693
278,859
288,241
297,940
307,965
318,327
381,428
394,262
407,521
421,239 -

22,674
20,922
19,169
17,416
15,663

2022
2023
2024
2025
2026
2027 .
2028
2029
2030

1;025,803 "
1,275,309
1,535,287
1,806,016
2,101,692
2,459,336
2,828,625
3,209,931
3,603,638

1,025,803
1,275,309
1,535,287
1,806,016
2,101,692
2,459,336
2,828,625
381,306 3,209,931
393,707 3,603,638

e e o e R e 8 T e O R g L A R s i

oo o0
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