applying rating and welghting method. The. second approach is economie
eﬁélﬁéti&ﬁ;kﬁGﬁn‘é&’Cbsfhﬂéﬁéfitﬁﬁhalysis; .- This approach regards a
transpoxrt plan as a public investment program and try to measure its
cost and benefit to the society in monetary terms. The value of plan is
calculated by comparing the cost and benefit. The third type is
‘financial analysis’, This analysls is used to evaluaté feasibility of
projects which will bring revenue to depreciate the capital expenditure
and’ té make profit, - Teomr o T e

In ‘a long term-comprehenSivé'landeSe ahd.transport_pléﬂnlng-prOcess,
the first method 1s most 'widely used. ' The econtomic " evaluation 'is
carried out when there is strong concern over ' the  effectiveness of
public expenditure, financial analysis is important im project appraisat
~but less relevant. in the ‘preparation of * general, plans. “For- this, the’
remaining -séctions are devoted to elaborate only the first and second
methods.'%1f Lo o - S o

8.2 Comprehensive Evaluétion

8.2.1 'Evaluatién Criteria

Evaluation criteria should be :drawn from the general objectives of
comprehensive planning. A sample list of. eriteria and measurement
methods is shown in Table B-1, which ¢overs three broad areas of network
performance, and envirvonmental lmpacts. L

Some of the abqie mentioned criﬁeria can be measured by ‘using network
simulation results.

Average vehicuiar trip length

Average vehicular trip length may be calculated by

f“

where, d 53=;évét3ge'ﬁehiéular trip length
1i 'ﬁ‘lehgch;ofillﬁk _
Tij' = éssigned_t;affic volume on 1ink {j

'Average' trip duration

SimilarlyjbQVthge¥t§1b1duratiqn can be calculated by replacing 1, fn
(1) by ti5, whére, t 3'is-thh-avéragé“traﬁel time on linb'ij,'whigh is
deqegminea by using the average traffic speed of that link,

[1] “Interésted readers should be referred to, ‘for éxample, Adler, Hans
 ;-”AJf(LQ&?);'qunomichﬁpfisal of Transport Projects - A Manual with

Case §tuﬂi§§;iﬂ§1tihdigl:’thns prklnE‘UniVersity'PrGSS'for World

Bank, =~ ‘



Table 8-1 Examplé Evaluation Griteria'for:Comprehensivef- e
- Transport Plans '

r‘.{'.‘ .

Eﬁéluéﬁiqn'Cr;fefiaf - ﬁpasuréér(ﬁka@pleAunit)

Network PerfgfmanCe:

Transport Cost Total Vehicle-Kms (000/day)
‘ : : ~ Total Vehicle-Hrs (000/day)
tAverage Trip Length (km/trip)
Average Trip Duration (hrs/trip)
Vehicle Operating Cost (Baht/year)
'Time Cost (Baht/year) :

Trénsp&fﬁ=cépaéity :_Road1Capacitj:(ﬁéh{ciéékﬁsfﬂr). B
. Bus Capacity (passenger-kms/hr)

Traffic Flow Averége_Vqlume/Capacity'Rafio
L4 a0 Total Length of Road with v/c .
Ratio 0.9 or More (km) .

fEnefgy.Cbnéﬁmbfion . - Total Fuel Cénsumption (litres/

Environmental TImpacts: .

Alr Pollutant Emission ‘Carbon Monoxides  (C0) (tons/day)
Rydrocarbons (HG) (tons/day)
Oxides of-Nitrogen'(NOX)(tonS/day)
‘Number of Residents Seriously . - -
Affected by Noise e :

Traffic‘Adcidgnts ) - Number of Deaths  (persons/year)
Number of Casualties (persons/year)
Social Imgaété:
Community bisruption Number of Buildings of-People
o Displaced (persons)

i'§_.i .
Level of services

Planned transport network should provide reasonable level of service,
If a quantitative approach is  incorporated in the planning process,
level of service indices _are c¢alculated by comparing the assiguned
traffic volume and the expected capacity of each link. An example of
such levels are shown in Table 8-2.



LR PSS

Table 8-2 V/C Ratdo and Lovel of Servide’ | + . BRI

Level of Service . Example V/C Ratio Categories -
A ‘Léss than 0.5 ’ e R AT
B 0.5 ~ 0.75
¢ 0.:75.4 0, 35
D 0,85~ 0,9
E ol more than and equal to 0, 9

Average travel speed fot each link should be- examined to secure minimum
travel speed én highway network.  Travel speed has close correlation
with the level of servlce 1ndice mentiOned above. i Co

Fuel consumptlon rate

Claffey (1971) conduCted a COmprehensive study on the’ factors affecting
automobile fuel consumption., - Two of the most relevant factors in this
application are identified to be the average cruising speed of the -
vehicle and the gradient of the voad. The effects of these factors to
the fuel consumption rates are summarized in Table 8-3. :

Table 8- 3 AutOmobile Fuel Consumption as AffeCtéd
by Speed and Gradient

- {litres/km)
Average vehicle Fuel consumption rates én gradient of
cruising speed  --..-......LLliiilollll e Rt kTR R T
- level + SX - 5%
16.1 km/h . 169 .236 094
32.2 118 221 049
48.3 .103 .205 .031
64.4 L1080 .205 S 028
80.5 122 o 0 219 042
96,6 .136 240 064
112.7 .158 . - .261 : .G85

]

. {1) Based on- Glaffey, P.J, (1971), Running Costs of Motor Vehicles as

" Affected by Road Design and - ‘Traffic, National Cooperative Highway
Reséarch - PrOgram Report No., 111, Washington, D.G., : Highway
‘_.Research Board P17, Table 6.
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This relatiOn ‘may -be - storved within-the- computer in’ & stabular: fo¥m ‘and
liviear: interpolatiéns piay be made to determine theﬂconsumpthn rates
between -the  listed 'speeds. '  Onéé: the: fusl- cohsumption rate:: ey
determined for ‘41l " the- links, the total fuel consumption (in Ilére
becomes, TN ; . LI B . ! . :
SEE FIRT -3 d q U e e e e L 2y e
ijez 1j ij ij T O TR

Aif pollutant em:ssion R 9.53. e T

For light duty gasoline viRlCI the emission factors in the Sydney.
Area Transportation Study were used in this application The
emission : factors (in: grams per: vehicle kilométre) as a : function of
vehicle cruising Speed are obtained by the following equatlons bt

u. Carbon Honoxldes ' (CO) 1010 3v£j 0 85 grams “ :
| R “lolesn o
Hydrocarhons _ (HC) = 52, 9Vij (3)
 Oxides of Nitrogen -(NOX) - 2.1 e "

where,; vy -'is . the average vehicle cruising spéed (km/h) on transport
link; ij€z~ The: afir. pollutants on each link are obtained: by : multiplying
the factors by the :vehicle kilometres of :that:link, and the results are
aggregated in order to obtain area wide pollutant emission

Vehicular trafflc acczdents

_The accident vates are aSSumed to vary among different and types.
Table 8-4 shows an example from the Sydney Area Transportation Study
(19?4 Vol. 2) e : e T R )

| . s
Table 8 4 Trafflc Accident Rates Based on Sydney Aréa S ;;*
Transportation Study (1974) s
(per million v.km)

: Accident Type
Category Road type e e e e R _

. Pexsons . Persons; :Property ...
3 1ed '_\injured ov‘damage only .
1. . 6-lane freeway - - 0,014 ;. 0;45§‘a1.-‘0{951 IEEE
2. 4-lane freeway. .. .0.004 . - 0,454 . .0,851.
.3 ... 6:lane exp;esswayr; 0.034 . . -1.609 ' 4.896
4  4-lane expréssway  0.034 1.60% 4,896
5. .. 4-lane arterial . . 0.042 o 1,758 - 3.764
6

2-lane arterial = . .0.042° : 1.758 - . . 3.764 . .

8. 2 2 Selection Method

b

Selection of alternative plan is essentially & decision making problem
1nvolv1ng value judgment In a comprehensiVe evaluation process

f1] Sydney Area Transportation Study (1974), New South Wales, Ministry
of Transport, Vol, 2, P v-3
[2] ibid Vol, 2, Table 5 5, P V-11
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‘value’ of . a plan is-expressed by evaluation eritevia. These : ¢riteria
are: often difficult 'to measure in s$ingle’ unit, . therefore) ' special
treatment  is required to make’ overall - judgment under the existence of
maltiple eriteria. The kéy probdlem addtéSsedjherE-is'the:tréatment;of
mutually exclusive criteria and their trade-offs, or weighting.  ::Most
widely used approach is simple rating and welghting approach. Rating
and weighting values are determined based on the empirical assessment of
relatirf fmportance of each values and cri;eria._ Goals " Achievement
Matrix!!] is an approach to this rating and weighting method. A variety
of other approaches are available which treat the: problem 'of  valué
trade‘Off§ more rigorously they are,  for example, Condofg?ﬂce
Analysis 11,.Planning Balance Sheet and:Utility Theory Approachl®!,

Practic¢al approaches SUigﬁd.fbr‘QValﬁatiQn of'compréhensiveétrahqurt
plans are also available!”!, They have a common ground in using scaling
and weighting method. These approaches may be called ’‘linear-additive
value-function’ method that recopnizes the subjective feature of value
systems and internal trade-offs or changing nature of marginail
utitities. : , -

The process of applying this apprOACh s as follows:-

1. Choose a Set of Evaluation Criteria: - $et. of criteria are
selected to cover all the important ~aspects of ‘plan
fmplications. Double counting of similar eriterion should be
aveided. B - S I SR

2. Construct'Plan Impact Table: For every alternatives, célculaté
impact wvalues of all the criteria. - The impact are measured
elther by subjective scaling or quantitative asseSsmént,’

3. Assess Value Functions to Evaluation CGriteria: For each
criterion, set the worst impact as 0 and the best impact as 1
and draw a line to define the internal trade-off relation from
the worst to the best. Differént types of value function are
shown in Figure 8-2.

(1) Hill, M. (1973), Plamiing for Hultiple Objectives: An Approach to
the Evaluation of Transport Plans, Philadelphia: Regional Science
Research Institute. ' R

(2] Nijkamp, P. (1975), ‘A multicriteria dnalysisi for project
evaluation:feCOnomiciecélogical'évaluatiqn7of911'land‘réclamétidn
project’, Pdpers of the Regional Science Association, 35, pp. 87-
111, o e s

{3] Lichfield, R., P. Kettle, and M. :Whitbread (1975), Evaluatioh in

~ the Planning Ptocéss;'ﬁxfordﬁ Pergamon Press, .. ‘ .
(4] Keeney, R.L., and H, Raliffa (1976), Decisions with Multiple
.- Objectives: Preferences and Value Tradeoffs, New York: John Hiley &

- Sons, o
[5] For Example : Thomson, J. Michael (1983) Toward Better : Urban

~Transport Planning in De¢veloping Gountries, World Bank Staf

" Working ‘Paper, No. 600, Washington b.C.: " The World Bank, - :




4. Assign Heights

Bvaluation ecriteria usuaily possess  hierarchical structure.
Figure 8-3 shows an example of 10-eriteria case and their

relation importance within sub-sets defined by the hiearchical
" structure, .

1.0

10
Perceived Perceived
rclative relative
value © value
o — 0 .
: {o) “Input {b) Input
values - _ - values
1.0 1ol
Perceived . - Perceived
relative - relative
value value
0 : N — _"'. T -. . . 0 B | .".
(C} ~ Input . e S {d) Input
. values . values
1O 1O
Perceived Percejved
relative relative
value . value
O/ : ;F : S B oL -
S (e) 'Input ) ' {‘) Input'
: values -

. values .

' Figqté'Bté,“ijE of Véiué'Funétion' 
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(1} 2) (3 4 15) (&) (1 (8) (8) (10}

EXAMPLE : The relative weight of 7-th ecriterion is,
w3 = 3 x.3x .5 = (045

Figure 8-3 The Usé of Hierarchy to Determiné the Relative
Importance Weights between Evaluation Criteria

5. Galeulate tﬁg Value of Each Alternative! Finally, the value of
each alternative is calculated by:

Uy =2 W) Vp (X5p)
T

. where, U; ¢ Value of i-th alternative
Wp ! Relative weight for k-th criteria
VR( ): Value function to convert impact
index to perceived relative value
(graphical cenversion)
Xig ¢ Impact index of k-th eriterion for
i-th alternative

8.3 Economic Evaluation

8.3.1 Purgése ofIEcdnomic-Eﬁaluation

concerns the'effectiﬁeness'bf transport plan seen as public expenditure
programme. . It calculates both costs - and a beneflt of programme in
monetary unit,  Though, there have been long argued criticisms against
the use of this technique to public invéstment decisions, the use of
this analysis has become¢ a part of standard procedure in the area of
transport projec¢t appraisal. : :

Economie evaluation, or:ébmmqnly.khown as.cdstfbeﬁefit:aﬁélysis,

_Implemenfation'df ahfraquprp;ﬁlan:gsuaily 1nyolv§sra substantial amount
of public expenditure. ~Highway construction, for example, requires the
acquisition of land, construction costs and compensation For those who



are to be displaced. These:capital.expenditure. is 'spent. over time and
. 'social benefit’ is also acerued over time. This. invelves. the
introduction of discount rate, which will be _explain in detail in later
sections. For these reasons, it requires precise definitien of projects
to be evaluated in terms of the extent of transport network:development
and-implementation programme as well as operation and maintenance policy .-
over entire project life, S i o -

8 3.2 Galcuiation of Cost and Benefit o

.

. The cust of. project is the cost for providing ttansport infrastructure
cand the -benéfit is usually calculated in the- saving made in vehic¢le
operating cost “and value of time, by comparing the ’do nothing and
fplanned’ situations. : ; :

Sstimation of the Capltal Cost

_Develbpment of- transport system involvas capital to: be invested
Acquisition of land for right of way and- -construction of road, are the
: major investment-cost'for‘most of the muniéipalities ‘ :

- The financial cost is then adjusted by considefing tax, subsidies and
. opportunity cost of labour etc. to obtain closer . figures to true costs

to the society The cost described in this manner 1is called *soclal
cost’ . - e 2

i-VehicIe Operating Costs

Vehicle operating costs are uSuslly ‘caleulated by considering the
following items: : o - S o L

- fuel
- o= 01
- tyres ~
- maintenance (parts)
- maintenance (labour)
- overhead
- capital costs (depreciation and interest)

The JICA feasibility sttdy on New Krungthep Bridge Construction and
Thonburi Read Extensionll estimated . the vehicle operating cost by eight
repeat vehicle types for average speed of 5 Km/h to 90 Km/h at 5 Km/h
interval. Table 8-5 shows the figure used in this study. :

The assumptions made to the calculation are summarized below:
1. Prices are fixed at Spring 1286 levels,

2. Capital costs were depreciated by equal-interval method. Basic
interest rate was set at 12%, but the rate for motorcycles and
passenger cars was set at 6% p.a. and for pickups 8% because a

. large portion of these vehicles are not business related. The
basic assumptions made for each vehicle type are shown in
Table 8-6. ' '

(1) JIcA (1986), Progress Report (11), Japan International Cooperation
Agency.
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Average - Yehicle Type: - ]

Speed - cimsemasa , -----.‘.-..,-._-.;a....-.'_.....‘.-..-.7.-....;’.--.T..-.'.‘ua-“.-.a.-_;fé--_.-;;--&
Cycle  Car Pick-Up 8us Bus Truck Truck
5 840 3495 2453 2518 45611 10505 5645 7363
10 791 3095 2167 2552 3778 8374 4608 5968
15 686 2721 1910 1938 3226 7076 4045 5221
20 617 2471 1762 §753: - 2885 6327 3704 4774
25 558 2282 1456 1621 2654 5834 35142 4521
30 522 2142 1585 1525 2479 5482 3350 4310
35 $13 2040 15414 1473 2375 5261 3259 4138
40 495 1955 1505 1433 2288 5090 3185 4092
45 482 1892 L 1%-1] 1404 2242 4988 3166 4071
50 475 1849 1475 1390 - 2210 L9068 3139 4035
55 470 1811 1669 1374 2210 4905 3135 4030
60 455 1844 1468 1364 2210 4910 3141 4085
65 468 1824 1474 1364 2248 4919 3175 4136
70 4468 1827 1474 1362 2305 5050 3211 4215
75 472 1840 1487 1372 2369 5145 3283 4398
80 480 1859 1505 1392 2427 5294 3405 4398
85 : 486 1880 . .. 1525 1418 : 4398

90 496 1910 1553 1451 2477 5291 3405 4398

3. The effect of slow speed on congested roads is considered
significant in the caleulation of annual operating costs. The
assumed annual distances by journey speeds are showa In Table 8-
9. _ . ‘

4. Fuel and oil consumption rates based on experiments undetrtaken
in Japan were used. The producer costs of fuel and oil were set
at spring 1986 prices. B -

{L}] 1ibig, Appendix 7.1
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Table 8-6 Assumptions Made for Each Vehicle Type in VoG Calculation

“ -

T

: ¥otorcyele

Car

i -Plck-Up Medium

Heavy = Médiunm

- Heavy

cost [tem Taxi
Bus Bus Truck Truck
Ham'laéture_r Suzuki  Corolta Corolla  MWissan . lsuzu Kino . FE 172 1L 476
Engine C.C. 106 1300 1300 1600 3300 5000 6500 4500
Narket price {000 Baht) - S 3.0 2590 1 158.0  290.0 1055.0 ' 445.0  610.0
gcondale cost (000 Baht) AT 155.7  144.9 - 198.80 245.0 9246 - 370.9  $20.4
Excludir‘g tyres (000 Saht) 165 1525 U7 156 2340 9084 3669 490.4
Use depreciation X © B0 65 100° - 160 106 100 . 100 100
Use Life (000 kms) . 80 160 200 - . 225 350 480 400 560
Use depretiation/000 kms 165 519 709 452 &9 1893 892 931
genchmark speed (k/hy 130 30 300 - 30 25 - 20 30 26
Annuat use at bénchmark (000 kms) 10 12 100 25 4] & - - 56 51
Age depreciationy00 ks at 4% 33 - - - - - -
benthmark (8aht) . - S : - . .
Areual econtinic nterest (gaht) 516 4577 8690 4810 14470 55630 22130 30408
:nteresuooo km st benchnark - 52 3% 87 92 193 &9 402 596
(saht) . . . : : ’
8 13.3 2 &7 6 7.3 2.8

Lt'fe st bomhmark (years)

Table 8-7 Assumed Annual Distances by Journey Speed (000 kms)

Average Moter- Car -~ . Taxi - Pick-Up Hedium Reavy Trucks
Speed cyele . C Bus Bus
(ksh)

5 5.0 6.0 241 10.0 7.4 3.7 16.5
10 6.0 7.2 43,9 14.1 33.6 42,2 28.4
15 7.0 8.4 81,0 i7.5 8.9 T 61,8 3r.8
20 8.0 9.6 5.6 20.0 63.0 80.0 43.1 .
25 9.0 10.8 - -88.6 - 22,5 $.0 97.3 50.9
30 16.0 12.0 100.0 5.0 83.8 113.9 55.0
35 H.o 13.2 168.6 25.5 108 129.6 - 60.0
40 120 14.4 17.5 28.0 tite 144.6 63.3
45 13.0 15.6 126.1 29.5 123.0 158.6 86.0
50 15.0 16.8 132.0 31.0 123.6 172.2 88.6
55 15.0 18.0 1318.3 32.5 123.6 i72.2 74.0
0 16,0 18.0 143.9 34.0 123,86 172.2 73.1
65 15.0 18.0 149.2 35.5 i23.46 172.2 75,0
70 16.0 18.0 154.1 3r.0 123.6 t72.2 76.4
s 16.0 18.0 158.4 33.5 123.6 172.2 7.0
& - 16.0 18.G 162.4 40.0 123.6 172.2 79.2
85 16.0 18.0 162.4 0.0 - - -
20 16.0 18,0 162.4 40.0 - - -




Value of Time . =~ ... <

The factors considered in the calculation of value of time ﬁéuaiiy
include the income level of:drivers and passengers, el

The _JIGA Study mentioned before also calculates value of time for
business trips and all other purposes separately. The assunption and
the results are sunrarized below. - R : e

1. Value of time beiné lost whileé travelling, has been estimated

for trips of business purposes and trips of all other ‘purposes -
* separately. -For the former, average wage of crew and passengers
differentiated by vehicle type, were used but for the latter the
same value was used for all vehicle types. The former could be
considered reflecting the economi¢ productivity of different
types of person, but the value of non-productive time of a high
wage - earner should not be considered any more valuable than. a
low wage earner. : B o

Wages of drivers and assistants were estimated from. the results
of labor force survey carried out in 1984 by NSO and are -shown
in Table 8-8. . Percentages of business trips were assumed -for
each‘vehfcle type based on the JICA. Second Stage . Expressway
Study.[1 ‘Business trips by cars were assumed to be performed
with professional drivers, and business trips by . pickups ‘with
50% professional drivers. The equity value of time was assumed
to be 25% of average wage (Baht 5.25 per hour). Estimates and
assumptions used ave summarized in Table 8-6.

Table 8-8 Wages of Vehicle Drivers

Vehicle Type Monthly Hours/ Cqst/ : -
Wage Cost Bt. Month Vehicle Hour Bt.
Motorcycles 3000 . 240 12.5
Gars 3000 : 185 16.2
Taxis 6350 ‘ 280 . 22.7
Pick-Ups 4000 . 250 16.0
Buses - 7500 - : 200 - . 372.5
Trucks 6000 220 27.3
Nete : -Hours include non-driving time : T (3]~

{1} ibid, Appendix 7.2
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Table 8-9 Timeralue'for'BusinesskTrips

Vehicle Vehicle ' 8usiness. Business Tine Vatue
Type Occupancy . Trip X - Pass. Wage Per Veh, Hour
: ' (Baht/Hr) (Baht/Hr)
Hotéreyele 1.2 L _ 15 12,5 7.6
Cars 2.0 driver + business pass, - 15 48.0 18.4
Taxis driver + .1 passengers 15 48.0 35.5
Pickups driver + 1.5 passengers see note 48.0 34.4
Buses " crew + 37.7 passengers & 48.0 259.3
Trucks crew 100 21.0 : S

Calculation of Total Benefit of a Project

The calculation of total benefit for a :p"rojl?ect can’ be calculated as
follows: :

. 1. Calculaté the vehicle Km spent on existing network, Denote this
- by Lj for vehicle type j.
2. Calculate the vehicle Xm spent on planned (improved) network
L'j. '

3. Calculate the vehicle-hours spent on existing network Tj.

h. for planned network
T'j

5. The benefit is calculated by

where, Ij VOC type j
tj volume of time type j

Discount Rate

Investment cost and benefit arise over time (Table 8-10), and the future
cost and benefit are discounted to Net Present Value (NPV).
)
Discount rate should reflect the opportunity cost of investment capital.
The inteérest rate of financial market {s most widely used as discount
rate. Different projects have different NPV's and the ratio of NPV to
~capital cost 1s often used to evaluate the priority of implementation.

Alternative approach to measure the present worth of the project is to
calculate ’Internal Rate of Return (IRR)’ which is defined as the
discount rate that makes the NPV = 0. It is regarded that the higher
the IRR the better the investment. '



Table 8-10 The Notion of Cost and Benefit and Project . Life

" Cost and Year (Ptoject Life) - S ‘
Benefi_t : ' Ml b d et e e mE e b e e e A s e . ... '------------'--’-.--"-—-' ------------
T 1 2 i R 5
- Cost- c1 SG2 L, B S Cn
Benefit Bl . B2 ,..... B2 (i....  Bmo -
- : | . B'i—-Qi:_ . ‘ .- . | :
Present Value Zi; -("m)—'{ o | . . ' -
Internal: Rate of Pattern '
: Bi- Cj '
v,o:op HISL
i {1+ 7o) _
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PART 9

NOTE ON PLAN REVISION

9.1 Introduction

Under the current Town Planning Act (1975), a General Plan is valid only
for 5 years after its proclamation of enforcement. This allows certain
changes to be made to the previous plan so that revised plan can adapt
to the changing trend of urban development,

The revision of the plan has to consider the following two wmajor
aspects,

_-i) .Changé:of boundaries
2) Change of planning fracework

Change of Boundaries

Planning boundaries could change in the revision of the General Plan.
In the past experiences, new planning area of Muang Chiang Mai has been
more than doubled compared to the planning area of the old plan. For
the case of Muang Rayong, however, the new boundary was nearly the same.
Plan revision process surely becomes different between the above two
cases.

Change of Planning Framework

Urban development trend could change and the modification may be
necessary to the future scenario depicted in the demographic forecasts
and the transport demand forecasts. Accordingly, the new Ceneral Plan
may have to be modified to correspond to the changing scenario.

This Part discusses the implication of plan revision and technical
procedures with which the transport systems plan in General Plan may be
modified. : :

9.2 Implication of Plan Revision

When a General Plan is enforced the local government has the right to
permit or reject building applications so as to secure public-right-of-
way specified in the plan. If a modification is made to transport
network various confusing cases may arise. The confusing cases are, for
example: ‘

- Once permitted building sites becomes within the public-right-
of -way in the new plan; and

- Once rejected applications becomes acceptable under the new
plan, :

This unfalrness cannot be avoided in certain cases, but it is better to
avoid them as much as possible by adopting the strategies such as:



1) Increase the accuracy of pIanhing' in the first General Plan
therefore to ninimize the modification requived in the

suc¢cessive plan,

2) Change of transport proposal should pay careful consideration to
the injustice to the land owners affected by the change The

change includes:
- Cancelling of road improvements or constructions, and '

- Newly prOposed improvements and construct1ons within
the o0ld planning area. :

9.3 'Technical Aspects of Plan Revisicn

The technical process of plan revision differs slightly depending on the
state of boundary changes. The following two cases may be considered

1) Minor change or no change of planning boundary; and

2) Hajor change of planning boundary
The process of plan revision for each case will be explained below: -
Case for Minor Change or No Ghange in Plannjng Boundary |
The work process of this case is shown in the Fig. 9-1,

Data collection stage of this case mainly c¢oncerns the updating of the
previous data set. The following guldeline may be applied

Ugdate iﬁe Dats Set '
Date Set In  fd==f fros Previous ‘ ceﬁ::::n;iaﬂ
the Plannling Survey

Area

I

New Data
Set

i

.Check the
Development Trend lu
and Futurs Scenario

Major Kinor
_Plen Revision Adjustnent
" Requlired? it Requlired

Modificalions te
the General Plan

. Revised . v |l
Genersl Flan - ||

- Fig. 9-1 . “Process of plan revision _
' (Minor or no Change in Planning Boundary)
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. Transport system data - Survéy only for changéd part
' - Conduct more detailed. survey
~ than the previous survey

. Traffic gata - Re-survey most of the data items
o to accumulate time -series data
. 0-D surveys - Re-survey 1f it is possible,

otherwise use new traffic courts
‘to update O-D matrix.

Change of developrent trend and future scenario is examined by c6mparing

old data set and new data set. Traffic demand forecast should be made

by using new scenarto,  the adequacy of current Geheral Plan is checked

agalnst the newly projected demand. ' '

Necéssary modifications are made to produce a revised General Plan.
Case for Ma jor Change in Planning Boundary

The planning activities for Fig. 9-2 show the Plan revision process for
the case where major change in planning boundary exists, :

“The current plaﬁh[ﬁg'area_fOIIOWS almost the same procéss as the above
case except that the modifications, if any, should be considered in
relation to the additioenal planning area.

Complete set of new data should be collected for the additional planning
area, and the update of the old data is performed for the old planning
area. Two data sets are conbined to form a new database to the planning
area within the new boundary.

Preparation of the revised land use plan and transport plan Yequires the
modification within the current planning area and the preparation within
the additional areas.
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APPENDIX 1

 FUNCTIONS AND AGENGY RESPONSIBILITIES IN BMA

SECTOR

FUNCY TON

AGERCJIES RESPONSIBLE

LAND USE & TRANSPORT
POLLCIES

formulation
Evaluvation
Ceclsion
Control

NESDB,OECP,CPD,DLT{LTPCY,OCHRT ETA

CAB.HOI MOC MOF ,BDETA,CXRT,LTPC
88,NESDA LOCHRYT ,0FP,10

...............................................................................................

IRAHSPORI
INFRASTRUCTURE

Reads - planning
- design
- construction
- maintenante
Major Bridges - planning
« design

- construction
- maintenance

Railway - planning
oo - design
- éonstruction
- maintenance
Truck Terminal
Control

-.DICP.EIA,DOH,CPD,PHD,DPH,NESDB

DOH, ETA,DD, TED,GCHRT
004, CCSD, CHD,ETA
DOX, CHD,ETA

_DTCP,CPD,DPW,ETA,PUD, NESDB

0PN, ETA,PUD
DPY,ETA,PUD
OPW,ETA,PHD
DICP,{PD,SRT,ETA, NESOB
SRT,ETA

SRILETA

SRT,ETA

DL

BB,OFP, TD,NESDB

Rt e T

Planning
Operation
Regutation

DLT,BHIA,OCMRI,NESOB
BMTA,SRY .
CLT{LYCD), TPD .

PRIVATE VERICLE
TRAFFIC

Traffic Management
Parking

Vehicle Licensing
Regulations
Traffic Safety
Enforcement

ocaar TED,TPD pua ETA
PO, TPD, OCHRYT

PD,OLT

TPD,0LT,ETA

TPD,NSC

TPD

(Source: STTR Working Paper No. 1)
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AGENGIES WITH URBAN TRANSPORT -RELATED RESPONSIBILITIES IN BMA

ABBREVIATION AGENCY o - -- REPORTING TO
[:]:] Budget Bureau -OPH
Bto Building €ontrol Divusion BMA
BMA ' Bongkok Metfdpolitan Administration - SRR |+
BHTA : Bangkok Mass Transit Authority B HOC
CAB - . ‘Cabinet .. _ R .
¢esp : Constivction Control & Suparvision Division . BMA
CHD Construction & Maintenante Division BMA
cPD tity Planning Division T : BNA
oD : Design Division . EMA
POH ' Department of Highways : MOC
oLY Department of Land Transport o MOC
OFP : ' bepartment of Policy and Planning ' : BHA
OPY Departmént of Public Works MO
DICE ' Pepartment 6f Town and Country Planning Hot .
ETA . Expressway and Rapid Transit Authority '
of Thailand HGI
ETO Expiess Transportatlon Organlzatlon of Thailand MOC
HD Harbour Department HOC
MOt Hlnlstry of Communications CAS
HOF ' Ministry of Fidance ‘ CAB
MO} Ministry of fnterior CAB
HPB Hetropclitan Pol|ce Bureau L1}
MSIE Ministry of Science, Technolegy and Energy - CAB
NESDB Mational Economie and Social Development Board oPM
NSC National Safety Council OPH
OCMRY : Office of the COmmittee for the Management o
of Réad Traffic - Mol
OFp officeé of Fiscal Policy MOF
CNEB office of the National Envirormental Board HSTE
OFM office of the Prime Minister o CAB
opp Office of Policy and Planning A Mot
oPs 0ffice of Permanent Secretary (SMA} S BMA
[201] Police Department : Mol
C PHD Public Warks Department : ' EMA
. RWB Right of Way and Land Givision BMA
SRT State Railway of Thailand ) MOC
] Treasury Department NOF
1ED Traffi¢ Engincering Division 8HA
TPD : Iraffic Police Division Kol

{Source: STTR Horking Paper Ko. 1)
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~ APPENDIX 2

_.THEIR CHARAGTERISTIQ OF GENERAL PLANS

LIST OF CITIES AND
. {1}
1 H } H : H H K
1 1 : 4 : i : ! Pl
i 2 Province ? Base §  Area of 1 Arex of 1 Present $ Crowth |} Target } Tutvre ’
A 1 i Year | Huniciralisy | Cecersl Plan ! Populavion | Rata ! Year § Fopulatlon
H HE : . . ' : -
.8 : H H : ! T H 1 oo
:!‘gchipn; Ral HE £ 5] 1.1t ¢ 41.42 ¢ 52,140 | 1.5 1 (453 ! 12y,860
1 iehayao $oqany %! &0} St a8t @Gn b §8,580
3 iKae Hood Son 1)y ¢ [ w1 85,105 3 2,31 (48} 13,800
. % 3Ehlacg Mt LY. 11.5 § 129.88 ¢ 168,330 3 L e © 264,470
5 iiaaphan HE¢HI 14,92} (13 10,618 ¢ 18 b (e1) 3 54,400
& {taapang HEEH I 1.6 ¢ 45} 11,480 § . 0.63 2 (43) ¢ 110,600
P T Tak - HEHL 1.2 ! L3351 3,29 2,228 a8y 2 50,100
© 8 Mfas Sor, 1ax LV H 1y FEPET TR S I FRCRNE YT | I §1,800
3 Izsnphiaeng Fhet HEEI I H 135 35,309} 1.63 % (45) ! 88,700,
18 !¥adhon Sivan §og26) 8 H M MM 28 T (46 3 131,439
1t {Chossaesy, Fakhoo Savan 125y ¢ H EINIE 1,232 ! '1.5:_: S (802 & 29,520
©{TaXhM, Walbon Sawan I EL t 6 8 8,416 ] T30 (S0) 1 . 6,400
12 {Uthal Thani 4 (e ¢ H 11,566 ] 2,031 ¢ B AT ) (48} - 26,000
&3 ichal Fat IRt : EETRLE] ML LMY (49) 8 14,100
14 Ssing Burd t @) K 29.84 § 28,9012 ¢ .03 (48) . 44,1460
15 fkng Thong Stas: H 23,97 !} 26,083 ! 1.88 3 (48) ¢ . 38,150
16 jPha Fakhon $5 Ayuthaya REIOE IR 34 3,240 2,37 w45y ¢ 110,619
17 IPathua Thani Ty 2E) ¢ H [T 18,23 § 3.09 5 (44 ¢ £0,909
18 !Fachatipus Comaunity, Fath.s Thand HE£L) H 126,08 § 80,684 ! 380 44) ¢ 162,400
19 !Woathaburi 1 q25) S L245.18 IEE8 ) a8 (da) ¢ 153,400
24 iSuphan Burd 1 (21} ! ! 3.8 ¢ S36,835 ) LA i ¢4y 7 4000
- 21 j$adut Prakan tad H B G IRUE: 2 SR (TSI B Y T W+ 1)
.22 ISaaut Sekhon 1)} H 16,95 3 §1,351 } 1.85 5 (48) § 99,088
|23 iSaaut’Songhhrea 15y H 23,38 3 B0 2050 (43) 8 82,8490
24 ichachoengaso } {25y 2 H FHER 38,697 § .63 (10} 91,905
% lbang Fhla, Chachoepgsao $9) ¢ : $0.%4 § 16,593 § 1.64 ¢ (503 2 23,020
16 Chon durl ol Rt “e ] 1LY 150,246 5 1,93 ¢ (44) ¢ 220,85¢
27 lrattays, Chon burl LN H BLELT FaTL . 353y - (59) ! © 145,600
23 {Fiapat Xikhos, Chon Burd (283 1 : B 1 27,056 | 231 (an 12,900
.29 iLeas Chatung Cota., Chon Burl 1 : s 165 § 1 -1 s
30 {Rayoag ' o Rt E ! .7 18,269} 2913  (50) ! 105 480
.31 (Hacng, Kayong HE¢1 T H a4} 15,210 23y (50 30,900
¥ {Exn far, Rayong Ct(8) § H 29.2 ¢ 10,313 § 349 (45) ¢ 20,500
33 {Industizl Coca., Rayosg 1t : 223.7 ! 46,154 ¢ .81 (3¢ 117,800
3 jChanthaburl LI H 52,315 ¢ 61,278 ¢ 335 (48) ¢ 131,410
35 vear 1(2e) H 3.3 ) 26,099 ¢ 2.82F (43) ! . 15,800
3§ jPrachin Bucl 128} H H A 29,263 § 185§ (48) § . 42,400
37T {Arunyaprathet, Prachin-Buri 1 (29} ! H 3.6 ¢ 22,6777 135 [ (48 : 24,500
3% {Fakhon Fapok P s (10 26,068 ¢ 2.8 2 (41} 43,500
39 iSaratust INEITI H $39.27 § 54,218 ¢ .38 1 (40) 3 85,000
40 {Nakhon Tatchasizs $ (23 ! H 413 162,740 F 2.44 ) (39! 239,300
. #1 {Nori 'Sung, Fakhon Eatchasisa H R B H 24,85 § 10,232 ¢ 1,351 (58) ¢ 12,400
12 }Bus Yaf, Fykhon Retchasiea t 202 ' 37 15,432 3 2,55 ©  (s0) ! 268,140
" iPak Chong, Nakhon Ratebasima HEEEF ] H 38,65 ¢ 41,033 1 1,851 (se) ! €9, 160
. 43 Mhatyaphua sy g H 41,33 } 5,02 2,9 (48) ! 62,400
.44 fxhon Kaen I EET : 16} 91,018 § $.55 5 (41 ¢ 292,304
45 13aa Phai, Mhon Knea HEELI ] : 58 ¢ 42,365 1  3.3% % (50) ¢ 32,730
4§ 1Phon, Enoca Xaen ? ¢20) ¢ t 31,5 |} 29,545 } 1,74 3 (50} § 1,700
17 Chum Fhas, Khon Xeen P2 ! ! 35 ¢ 35,685 3 3650 (30) | 19,5¢0
48 {Uden thanl It 1 1%.3 ¢ 135,908 1 2,60 8 (4%} | 234,300
49 (¥ong Dl HE LN { 11.902 § 10,991 ¢ 2,488 (48) (310
50 {$akon Nakhon LI ] H 115.43 § 49,508 ¢ L8 (18} 11,200
51 {Xakhon Prarce 1 (28} ) t 2t 0H0 L 1.9 ) 41,450
52 ixaha Saralhas Py { 42 3 £1,946 ¢ 3591 (any 46,000
53 fnol £y 1 (26) ¢ 1 27.8 § 55,587 & .54 1 qu8) ¢ 91,140
54 JBurl Ras ¢y H 26,43 § LML 2.3 43y ! $3,463
$5 lSurln E i) ! i H 43,500 | 2.45 4 (47) ! 4,500
[] 1 1 [l
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(2)

H H focsl Strest H elutributor Street H Hajor Pead H Toteld H Total

H _ - T L - H e — i Length « m § Area v »
¥ ! Erovince ! Totsl - (ruul . 1)1; Tots} - "(lonl‘-‘ -)*: Totsl «'m (ibt.\ - -)‘g :

H ? Lensgth Aren - 1 Leagth ATen $ Length Ares H H

- N : : : f

H { 1 t 1 H .

1 ichinng Rai H H : H HEE P2 A LT L]
] "Phayan : H H . 1 o 1,672,000
3 itae Sorg Son H 225 (1,608) ¢ 185 (55,8900 ¢ 5,45 (12,3003 ¢ 8,805 ¢ 187,199
"¢ tehlang Mal H . ’ H S [ H : E
5 ttaaphun H 23,530 {415,220} 1 28,810 (653,760) 2 14,090 (467,950) } 65,810 & 1,338,960
% itaspang H H H H S
7 itk _ H : H : 14,583,800
B lMEe Sct, ik H t H H R W 11K
9 !Kasphaeng Phet H H H H HEE R ENTT]
i tKaihon Savan H H 1 H t
1t lChuesaeng, Fathon Savan H H H H H 64,802
Ciraxhli, Fakhoa Savan H H H H 1 :
11 lGthal Thank H H - 1 : H St onoee,000
33 jChatl Mat H 12,04 (323,590) ¢ P.T60 (54,0005 ! 3,650  (187,000) § 30,392 §14,550
14 150ng Burd s 8,260 (a14,400) 4,100 (32,0003 ¢ 17,100 (§33,500) 29,400 § | B09.500
1§ iang Thoig H 12,310 (F1,%20) ¢ 1,180 (42,0003 & 15,400 (381,100) 1 . 35,470 1 1,688,000
LE {Phra Fakhoa 3§ Ayuthaya : 26,790 (I98,640) ¢ 4,708 (494,0080) 17,4020 (A1LT003 1 . Ti, 4101 1,197, M0
17 tPathus Thaal = ) . H 15,530 435,550) ¢ 3,810 {18,022) } 19,368 (476,249) 1 LLITLE N $27,829
13 fPachatipus Cocaunity, Fathes thant H 2,500 {¢0,000) | 34,200 (624,009) 16,200 (59),803) ! sk.poa i 1,457,600
19 {Kenthaburs H $1,800 (1,038,000} § 15,750 (472,500) & 47,750 2,520,500} 3 13,060 § 4,128,500
2% Suphan Burl H 8,180 (174,000} } 10,400 §312,000) § 0,500 (304,800 ¢ 23,800 3 ' ato,000
T ISaxul Pinkun H T H i H H [

12 Sasub Sakhon H H H H 1 0,951,538
13 iseput Songlhras : 3,550 (332,4%0) ! 2,050 (43,3503 ¢ 5,118 {126,020) ¢ 35,150 | 681,800
15 (fang Ehla, Chachoergass H H 4 H RN 1A I8E ]
78 ichoa Burl i : H t 1 Eva,080
27 jrattaya, Chon Buci H H H H  4.650,000
28 !FPranal Withos, Chon Surd H H H ! b 6,668,180
23 {Leas Chabung foca., Chen Burd t : ] . B Po1,046,000
30 {Eayoos H 1,670 (102,720) 2 3.4 (des,150) 8 30,775 (3,603,250) & 130,928 1 4,834,034

T 31 lzeeag, Rayong ¥ 3,010 (495, 156]) [ 27,838 (556.604) ¢ §1,800 (433,000 4 To,6¢8 | 1,481,760
32 {pan ras, Nayong s 18,380 - (11%,040) 7,000 €3%,000) ! 1,450 (202,800 ! 2,810 1 412,500
M iChanthaburl H 6,950 {106,860) § 35,300 (106,080} 2,000 {395,70%) 52,030 § ,208,060
3% iTrat H . H . 1 o8 PR
35 {Frachia Buri H 16,870 (265,428} ¢ 33,350 (§95,000) ! 37,880 (1,283,409) § u,’:c}u': 2,183,520
31 jarunyapeethet, Prachin-2url H 15,150 t232,000) ¢ 13,340 {31%,008) } 2,370 (330,506) I a‘r.osa_: 334,560

3% {Makion Fayek 1 49 {10,860) § 11,158 (403,480) } 10,368 (359,304} § 30,450 ¢ 127,040
39 !Sarabuct . H H ’ H L8 ] ;
10 :Kalhoa Batchaniea H £,430  (33,880) § 1,080 (43,600 § 52,130 (2,105,800) | 18,418 2,301,040
£1 EMon Sung, Wakbon Fatthasles H 4,330 (61,710) !} 17,890 £352,440) ¢ 13,530 ¢1,038,450) | 40,010 3 0,452,540
42 1bus Yal, Fakton Ratchazlea H H H ! L 2,426,982

1Pk Chong, Xabthon Tatchasles H 13,178 (283,132) § 3,010 (16,200) } 2,309 L78,800) !} 4,888 1 - 422,931
43 Chalysphua H 17,200 (290,700) } 1,200 (24,0002 } 15,750 (501,950) 4,150 5 805,95%
4¢ 'Xhon Faen H . H . 1 : . 3
4% i2sn Phal, Whon Xsen H 24,458 (MDD, 000) ¢ 3,800 (42,600) ! 9,873 (385,860) | 35,728 ¢ 170,800
4§ !Thoa, Knch fxen H 1 H ! 4
1 !Chus Phae, Khon Kaen : H H H H
48 jvdon Thant . ) o
13 (Fcog Khal . ' 1150 (131,300) W20 (238,659) } 1,650 (en,000) ¢ 8 Tag,sin b 1,049,150
54 [Sakon Makhbon H 10,190 (243,769} § 1,310 ($9,100) ¢ 8,520 (43$3,300) ¢ 31,830 7 253,480
51 (Mekhoa Pranca H 4 H ! '
$2 l¥ata Surelhas 1 5,050 (131,5%0) ¢ 15,600 {312,000} 3 24,790 (L, 050,700) ¢ 49,470 § 3,333,199
$3 203 Xt H H 3 t ]

-54 j%ucl Rua H H £ 1 f
$§ isuria : ! : ! Io,a84,000
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{3)

I H H H H ! H :
H . i H H H 0 Tl ol
G, Frovince ! Base !  Aréa of P, CArea of 1 Prestal ) Crowth ! Target | Fulure

1 § Year ! Munlelpallty :: Ceneral Plen | Popslution ! Rate | VTear |} Population
H 1 H et t . ' . :

s ’ 1 : : _ : 3 ! !
S8 5S1 Sk Kt It H §2.33 } 9,818 3 1.1v ) (49) ! 13,300
T51 (¥adlesin HEY: VI H is.02 23,948 2 2451 (¢9) ¢ 34,430
58" {Fasothon - tas i H 8.4 19,488 1 2440 (15 31,080
59 _'h.rln cruup. vhon lslchnlhlnl 1’ H [17% BH 118,761 3 2,611 (45 ¢ 137,660
1 1 : . : 4,395 1 . TR (45) ) $1,800
60 ‘:ghmun #angsahan, Ubon Kafchathanl fan H 8.2 ¢ 18,436 3 223 €19) 8 28,800
. 41 {Hutdahan o }otee H 33.3 % 76,330 5 2.85 % (45) @ 16,300
&1 floel . Lo 1)} ' RN 35,068 3 2627 (19 @ 51,800
83 lop Burd s g H F83.64 ) 15,800 & 252 (48) 120,400
. §¢ {Sukhothal fan g H 19,0858 ! ¢ 2,888 @y 8,500
- §5 dutteradit fan g H 45.45 ¢ £5,135 1 2.86 5 (41) ! 16,8060
" 6§ {Phree 1 (28) ¢ 5.54 ¢ n.er 35,0408 1.3 1 {43) 3 ‘19,880
€7 {Kan _ 1 t28) ¢ 3 0.1 3,053 1y (N 59,300
63 IPhichit’ tan H 35,1374 EIR LTS 8 L N (L 56,000
763 {Fhitaanutox 1@ H s4.7a | 5,029 5 . 2610 (41) ¢ 149,350
10 iEhetchatun _ 1 (28) H 35.28 3 782 3.6 5 (48) ¢ 58,300
%i (Makhen Pathoa  C a 124y} : 36,72 2 123,319 ¢ .83 8 (44) ¢ 217,600
12 iAcw Tal, Kakhoa Pathoa boqasyd ' 78.36 § 3,731 3081 (4%) ¢ &%,000
13 {Kfathuataen 129y ! H T3 53,700 4 5,21 % (49 ! 150,080
174 IXanchanaburl Nt H 35.3 3 35,310 ¢ .81 (45 78,400
15 Itharua-Phrathaen tii2ey 1 : ~17.8 ¢ 19,557 4 246 0 (49) 1 - 31,840
16 IKatchaturl ] t 2y ! "3 52,573 ¢ 2,100 (43} 3 132,100
: iPothates, Ratchaderd - $ ey ¢ H 12,569 % 18,350 ¢ 1.5 8 (503 ¢ 26,300
77 iehatchabuis L s t (263 3 H 21,18 1 43,549 0.8 ¢ (48} 31,100
26 SChacaw, Ebetchabuel - * IR LI H 183 19,109 2,15 (4%} 34,160
1% {Kon-Ktkn €ome., Frechuip Xhixl khnn $(28y ¢ £33 3,0} 2,050 (4 !} 40,820
8¢ Prachunp-Elri-than INEIIR) H 5654 ¢ 1,871 1 2.0 % (1%) ! 23,000
81 IChuaphon 18} 2.9} (TS ST 412 1L6: (48) 12,350
82 !Zanong HEEL 2,088 ) 18,87 §: 27,031 4 .48 (49) 2 59,530
83 .Surat Thanl f sy ¢ €92 ¢ 87,06 3 56,354 |} 3127 (44} 100,500
I H H H : H .67 ¢ ({33) } 12,438
84 !0 Sesuf, Surat Thant HE L1 TN 3s,02 ¢ 3M6.02 ¢ 27,078 ¢ 1438 {an): 17,480
&5 trhangnga 1 (28) BRI 16,25 ¢ 11,356 ¢ 1,95 & {48) ¢ 16,700
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10.

11.
12.

13,

14,

15,

16.

__Adv[sd;y.Committee.meeting (1).

~ Public hearing (I).

L B '.“?.';' R R Foarn s APPENDIX 3 e S L T

ey By

R N T T LA R T L U PRI SR ST, i ay
. TRANSPORT PLANNING TASKS IN THE PREPARATION OF GENERAL PLANI!]

Recbnnaisgance to definé general plan area. Coardinaﬁe-ﬁith the
officers of Comprehensive Planning Div., Mapping Div. and Research
& Analysis Div, : _

Advisory‘ﬂoard mééﬁihg:éékfng’fdfﬂéﬁggéétioﬁé;lobiﬁiﬁﬁg and
defining the planning area (which probably have to be declared as
the Royal decree of survey area). S
Surbéf éﬁd éblléctidh.of éngineéfing”déta[ - ‘

Conduct analysis on collected data and Stért_the preparation of the
Engineering - Report, and distribute Engineering Reports to6 the
concerned divisiong in DTGP o ‘ :

Aﬁalysis of field data., Obtain future land use plan from
Comprehensive Planning Div. - oo L _
Aftex rechving the future land use plan, preﬁare the first draft
transport plan and system design by coordinating with Comprehensive
Planning Div.

Pfopésé the‘piéh for cOnsidéfation énduaﬁpfoval in the Eﬁgineering

Division meeting.

Sénd éhe:dfaft traﬁéport ﬁian,“ﬁhiéh has:bééﬁ'abpfovea_b& Piv.’'s

Conference, to the Comprehensive Planning Div.

-Co@ﬁiepelfhe ﬁ%éhnical Repoft as an accompaniment to the - draft
" Lransport plan, .- - _ : : :

Submit the Technical Report and 40 sets of mab to CompréhensiVe

. Planning Biv. .

Dépaftmeﬁt méefing f;r'piaﬁ appr;val.
Revise the plan according to. the opinions from the meéting, if any,
in the draft plan and the document.

Submit;ché revisedﬁTechnicalfRépofc andithe-35 sets of fevised.plan
to Comprehensive Planning Div. Co ‘ e

Meeting for coordinating with other external ageucies such as DOH,
PWD, DLT ete..:. : S : ol

fif Baéed onYtHé m&tefiél.pfovidéd by-éhe'Eﬁginéeriné Div. of DTCPH
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17.

18,
19.
20.

2t.

22.

23,

24,

25,
26,
27.
28.

29.

30.

31

32.

33.

34,

Golor 12 sets of transport' system plan (Scale 1:10,000-1:20,000),
signed by Director-General and 10 sets to be_isent te Publie
Relation Div. for posting for not less than 15 days for Public
Hearing. '

Advisory Committee (IT). |

Public Hearing (II) to considet public views.

Make vevisions and'mbaifiCaticnc’if'nécessary

Send the Technical Report of plan concerned 1n 45 sets (revised) to
Comprehensive Planning Div.

Planning Boafd’s‘ConferénCé.
Revise the plan if necessary.
Color 14 sets of the transport system plan, signed by Director-

Géneral and 12 set have been sent to Publie Relation Div. for
posting for not less than 90 days for the inspeéection by affected

: parties

Collect and consider public’s complaint to use as decuménts for
arrangement of the Conference (1f any)

"Submit the complaint to Planning: Board (if any)

Revise and modify the plan according to the board’s decision (if
any)

Prepare statutory drawing to accompany the plan and making
Ministerial Regulation s plan : ,

Send Ministerial Regulation s plan attachment without road names
glvén; A, B, ete. and Title in Radex fn éone sheet and the blue-
print with road names given including Title in one sheet to
Comprehensive Planning Div‘

Send Ministerial Regulation’s plan attachment including the first
draft of accompanying plan’s desctiption to Legal Div. in one set
for approval, S

Coordinate with Legal Div. to réctify the accompanying plan

Send Ministerial chulation s plan attachment to Director of Div,
and Director-Censral to si{gn, arrange 'dociments te acdcompany plan
and Ministerlal Regulation’s map attachment to be sent to legal
Div in 30 scts.

Advisory Ccmmittee on Ministerial Regulation’s Conference.
Coordinate and revise description accompanying the plan by law and

send ‘the map ‘to Legal DPivision in 70 sets for Ministry of
Interior’s Confercnce.

- A3



35.

36.
37.:
. 38.

39!

40.

47,
43,

44,

.

Ministry of Interior’s Conference.

féénd%’IOOl sets of the plan attachment of Hinisterial"Regulation

Legal Div. for the Jurtdical Council’s approval.
The Jufidical Council‘s Cohferenée; - | |

Revise'the'dOcuments. and send 6 sets to Legal Div. to present to

the Jurfdical Council.

Send 70 ‘sets of Ministerial Regulation’s plan éttachment-that'have
been approved by the Juridical Council to Legal Div. for the
Juridical Council’s Conférence once again,

Prepare the ériginal Ministerial Regulation’s map attachment (color
separated) for the Office of Secretary to send to printing house, -

. Exanine’ the printing of Ministerial Regulation’s Map attachment by
- coordinating with printing house. SR .

Check the printing of Ministerial Regulation’s Map attachment
recelved in 10,000 sheets.

Prepare documents for local exhibition and seminar.

Hold a planning seminar at the blanning area or at the province of
the planning area. . ' : o
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APPENDIX 4

FUNCTIONS AND CAPABILITY OF TRAFICOH 241 cmsswrm'rmu REGORDER[”
The TrafiCOH 2641 is a microprocessor based traffic classifler with
extensive capability for traffic suiveillance. - It is. conpletely self
contained and includes all display and keyboard facilities for
configuring, program setup and adjustment, loop detector: tuning;
operation and monitoring, and for outputting to a printer or ‘computer at
the site or elsewhere. 1In addition, it has facilities for accepting a
plug-in data module that can be used to collect the data for 1later
processing at the central station . : : S

The recorder has built- in facilities for traffic counting and
classification by lane, speed, length, vehicle type, headway, and gap,
any three at a time. It has a very unique system for arranging this
data for storage and printout which is based on assigning the different
classification types to columns, -rows and séctions in- the printout.
Data memory capacity is 32K, expandable to 64K, which along with a 10
ampere hour battery provide extensive memory storage, both quantity-wise
and time-wise, o

The 241 recorder includes the following input capability:
2 air switches standard - 4 on special order

4 to 8 internal loop detectors, optional

1 to 8 external loop detectors, optional

8 piezo cable amplifiers, optional

The loop detectors are serviced by two separate connectors on the side
of the housing. When piezo sensors are used, one or two additional
conmectors are used, mounted above the others. The latter connectors
are also used for the external loop detector outputs. Two alr switch
tubes are permanently mounted next to the connectors. Space is
available for mounting two more immediately above. See drawings at the
back of this manual,

The 241 has one connector for serial outputs for driving an Oki or Epson
type printer or a computer. The same connector recelves serial inputs
and outputs for telemetry and other applications.

With all of the above capabilities, the 241 can perform the following:

- Count traffic in up to eight lanes with loops or piezos

- Monitor speed in up to four lanes with loops or piezos.

- Monitor vehicle type in up to four lanes with loops and piezos or
plezos alone

- Monitor headway and gap in up to eight lanes with loops or piezes

- Count traffic in twe to four directions with tubes, or monitor
speed In one to two lanes with tubes

- OQutput all collected data in operator controllable format to a
printer or other output device

- Monitor any three of speed, type, length, gap, headway, or lane
count simultaneously,

[1} Based on TrafficCOMP 241 Classification Recorder Operating Manual
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Major Specification of TrafiCOMP 241

Item

Features

Size & Weight

Functions

Power Source
Temperature

Maximum '
Gount Rate

Memory Storage
Recorder

Connectors .
(some optional)

Controls and
Displays

Output

' 6.5x9.5x10 inches {16.5x%24, lx25 4 cm) 15 1bs,

(6. Skg)including battéries and detectors

‘Volume counting and Speed 1ength vehicle

type, headway, or gap classification. Any
three classifications may be related an
recorded’ simultaneously Or arny two related
to lane or direction and recorded.

one 10 ampexe hour 6 volt battery
-40 F to 158 F (-40 G to 70 C)

20 counts per second, 150 vehiclés per-
minute, 9, 999 vehicles per count period

32K bytes standard, 64K optional

connector for printer or computer

connector for 4 and 8 loop detectors
connectors for up to 8 external detectors or
up to 8 plezo sensors

2 - air switch nipples for roadtubes (4 on
special ‘order)

t1-16 key keyboard
1-32 character alpha numeric LCD dlsplay

Baud rate user selectable 300 to 9600

{1}

{1] TrafiCOMP 241 Operating Manual
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APPENDIX 5 : . -

BRIEF EXPLANATION ON *MOTORS' TRANSPORTATION PLANNING SOFTWARE

'MOTORS’ is. an integrated sufte of “computer programs for. transport
planning. : It is ‘suitable for: 'a. wide - tange ‘of transport :modelling
applications. It has been. developed by Steer Davies. & Gleave as part of
their transport modelling capability ‘and has been used by them and other
consultancies and governments, on projects both in the UR and areund. the
world. - In Thailand, PADECO, - the authorized sole distributer/developer,

has developed a. vevsion of MOTORS with c¢onsiderable modifications to
suit - local: . conditions - and has- applied‘ to. _a . numnber  of _p;ojects in
Thailand. MOTORS includes a matrix eéstimation.module which can be used
to update trip matrices using traffic c¢ounts or publiec transport
passenger counts, . : Co =

FEATURES

‘o Comprehensive -= - .programs.cover all phases of highway
- and: i public . transport . analysis
including trip generation,
distribution, ‘wmodal . = split,
assignment, and network evaluation.

o Easy té Use . . - interactive .operation using .English
: SETE RN - language commands; no speclalised

. programming of¥ systems knowledge is

‘tequived] comprehensive, easy- to-read

documeutation. ‘ '

) Compatibie ' - . With, spreadsheets and other packages
PR T t. - eg Lotus 123 and dBase III. SUt

o _Large'ﬁtﬁdy . S |
Capabitities - up to 400 zones, 2000 nodes and 6000

lioks and 295 public transport
routes, . .

o Tried and : _

Tested _ - -~ the MOTORS package has been used
successfully on numerocus studies in
the UK, ERurope, North and South
America, India and the Far East.

o Hardware’
© . Requirements . - runs on IBM PC XT/AT and all
compatible microcomputers.
o Low Price - Baslec MOTORS 1is 1,500 (excluding
- VAT)
 SOFTWARE :

For convenience ‘the programs in the MOTORS package are grouped into
five categories' : R o : . : :
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Démand Models:. :

Cate301y Analysis 1

o i H

Category Analysis I :

Trip End Calculator P
et © oo attraetiosns

Gravity Model

: o K
iy -, Lt .
L

Furness/Fratar Model :

Trip Length Table : - ' .

Modél Split ' :

Highwav Models

2 L

-Network Building

Matrix Estimation

. [

e

Tree Building
'Tree Skim. ' :
Matrix Building

Assignment I

Assignment II

Assignment I1I :

Assignment 1V

(X}

Network Evaluation

Public Transport Models
Network Building

Public Transport
Matrix Estimatfon

ae

BT

: calculates trip rates from survey data

produces total zOnal trip productions and

attractions

merges flles of trip pfﬁdUctions and

distributes trips between pairs of Zoried

based on a gravity model

applies growth factors to a trip matrix

'produces a trip “1mpedan¢e" distribution

table

diversion curve wodal split for trip
matrices o T =

:':chECks ‘records -and builds a network from
liﬂk data

estimates the most likely trip matrlx from
network traffic ‘counts :

finds minimum cost trees through a network
Skims from the trees

loads trips wusing an all-or-nothing
assignment

loads trips using Burrell assignment

loads ttips u31ng an incremental capacity
restrained technique

loads trips using an equilibrium assignment
technique

produces statfistics summarizing a trip
assignment

builds a public transport network from line
and route data

estimates most likely public transport trip
matrix from passenger counts
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Path Building
Path Skim

Route Assignment

Link Assiénﬁeht

Matrix Programs
Matrix Building
Matrix Manipulation

Matrix Formatter

- Zone Compressor

Zone Splitter

Utility Programs

Read Headers

Print Hétwork Files

tran5port uetwork

finds minimum cost paths.throughhéﬁ public

NRIE RS \ ;
R T

skims an inter zonal “time“ matrix from the

-paths R v ) R

'loads trips to public transport paths

v : I

loads trips to public transport links

Areads trip survey records and builds a trlp
cmatyix - S Dt

adds together.seﬁeral matrices .

'prints stored matrices

compresses zonal trip nmatrices ' to district

level

expands a trip latrix from distlict levei to

_zone level :

displays header information frOm program

produced files

prints network files (1ncluﬂing loaded
nétwork) ' s c

v
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DEMAND MODELS

D10
Regression
Analysis

| Trip ,

. - .
' D20-D30

‘Category
"Analysis -

D35
f ._Tfiﬁ End - jl
Calculator El
: ]
R 3 l'h; a
D40 D60 D50 |
Gravity Pl Trip length [* Fratar
Model Distribution Model

Highway
Trip
i _Ha@rix

!

D70 .
‘Modal Split

Public

A
v

Trip
Matrix

‘Graphic
Representation

Transporb

Public
Transport|:
Cost
Matrix

I e ¥ " Desire Lines ’_ *

Fig. A5-1  Demand Models
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MATRIX MODELS

Matrix

| ‘1f; :

Add matrices
:Add through

trips
Public
Highway Y ;
s ; T Transport
Trip M60/70 Telp

Zone Conpféééor
and,Splitter‘

Trip
Record
ighuay
g:gffiz Historic
“Counts’ natrix
We Hi5
Matrix. Katrix
Builder_ Converter
2o H30*
Highuéy Matrix PT'ﬁatfix
Estiamator Estimator
Mi0

Matrix

:ﬁ.._.___._.n__.;_..' l_..._._........_...__.._...p' '

| M50 4

[ R Format e |

] Katrices |

| ; |

§ Y I
Grephic GrépSic
Representation TRIP NATRTX Représentation

'

< Desire'Lines’

: h f these prégrgns also use network dats as given fros the P modules

Fig. A5-2 Matrix Models
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PRIVATE TRANSPORT MODELS

P10

Link -

Link Input = Je—i , :
" p' : Records

Check network
records

l

- i - . “. ”:—}

co P20’ | P30
| Build PK-hp- ' Build 24-hr
" nétrork . . network

P50 _
Build Highway [® T

time matrix

PO

:Build Trees

Highway e L d o
Trip - ; : +‘ S S ‘
Matrix e ' : - I _
: P30 - | pso-p70-P75
: Automatic Incremental
Equilibriun Loading
Aasignment ’ Assignment
R
. P0-pS5 l
: Hetuo;k' ' |
. Printing |
Y20 Transportation .
: : . Graphic
Netrork Indices ; .
Printing e Represcentation

'

Link Yoluume
Speed, V/C

T — A

Link Yolume
Speed, V/C

Fig, A5-3  Private i‘ranspott Models
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PUBLIC TRANSPORT MODELS : R R LIRS A S I

rancs B S 1 ;
!

Link Toput

Highway R Pédestriaﬁ.
Network | - Links -

s T - Special | |
‘ 1 1.{; co PT Links
' Route

' ' .' i . - & ‘ Paths
Build. publie N

transport:

aill

'Héa@ways

20 ] Ll ]
Build public ' N v
transport -
trees

Public o T30

Transport ‘ S
Cost — Build PT -

Matrix "t cost matrix é:::::::::> o o
\\\;_;,;;J j R public .~ [ - .
. : Lt , Tra;ms;pOrt e .
o Trip '

;. Matrix

. T40 A I &0 3

S

' Route " - Link
Assignment : ] Assignuent

Fig. A5-4 Public Tranﬁport Hodels
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* 'APPENDIX 6

Ppote e A

GENERAL CLASSIFIGATION OF ROAD TYPB In THAILAND

specnglxuzghuayg,

Pruvinoiél Righways

L R L T L T ST

e A el T

Concession Highways

.......................................................

DOH :
- These are the roads uith espeoually hlgh standards
" of destgn, particularly with respeét to access
to the carriage way and control of roadside
actavity and development. At present, there are
2 highways in this category :
i. HighWway no.-35 : Thonbufi < ¢ak Thoa .
2. nghuay no. 338 : Bangkok NOI" NakhonchaisFi

- Roads which are of primary importance to the
economic¢ devélopment adninistration and defence

of the K!ngdom are designated 4s National Highways.:

DOH .
. - Roads in this .category are of secondary
' importance for national development. but
essenttal to efficient provnncial administration,
llnking Amphoes thistricts? ‘and ‘6ther important
centers of areas to provineial capltals.

Changaat (prOVlncial
authority) Adm1n|strat1ve
Organlzations

- Ihese are minor roads of local stgntflcance only

Hunlcipality
- Al major read in areas governed by a munlcipa(
authority such as cnties. and towns. '

Hunicipatity :
- Roeads in small municipal.areas governed by
municipal authorities such as districts, and

gub distrlcts.

< A special category of road, little used, in which
T a deVelopper contracts With the Government to
provide a ‘road for publie use on which he has,
for a specified period, sole transportation
concession of agreed rates. At the expiration.
of the contract the facitity becomes public
property,
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APPENDIX 7

STANDARD CROSS SEGTIONS USED IN GENERAL PLAN
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7. ARTERIAL STREET {(WioTH OF RIGHT OF WAY 36.00M.}
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13. MAJOR ROADS (WIOTH OF RIGHT OF WAY 20.00 M.)
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19. ACCESS ROADS (WIDTH OF RIGHT Of WAY 12.00 M.}
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APPENDIX 8

DOH ROAD STANDARD CROSS-SEGTION

<
R.OM o R.OW
RIGHT OF wat
20.00 - 6000 -
| . _ROADBED '
. ’.OQE 12.00 . K :
OER ... CARRAGEWAY - LBER |
' ir3-2.3 350 - 1.00 L15=3
SOODING U . .
KRG [ 7 .. -k 3 e8-0e. o1 se ) SOD0ING
. - - - " B . ] . . '
3% ' —ﬂ—
& [ . - f——VmEmne
| LT : S ]
LT " .
SO AGGREGATE SHOVLCER € BR 330 % — L ASPHALTIC CONCRETE OR SURFACE TREATMENT 47 CM.
: . CRUSHED SICNE BASE 10- 23 CM., E8.R 720 %
L SO ASGREGATE SUBBASE 13-30CM. CBRS20% -+ 1

L SELECTED MATERWL 13- 43 N, CBR2E%
L . SUBGRACE '

REMARXS  THE ROADSED MAY BE QONSTRUCTED ALONG THE CENTER LINE OF THE RISHT 0F WAY OR ALONS THE EVTHER SIDE,
TTTTTT PROVIDING TWO MORE LANES CONSTRUCTION IN THE FUTURE.

TYPICAL PAVEMENT STRUCTU-RE FOR FEEDER ROADS OR PROVINCIAL ROADS { RURAL )
DIMENSION IN METRE

I
ROW U I R.O.W
| RIGHT OF WAY - |
?°i°f°‘| 40060

I ‘ ROADBES |
] E s.oois.-c-o I
:l
i !

[ 50(L ASSREGATE SURFACING 10-73 CW., CORZIS %
SELECTED MAFEAIAL 10-30 CW., LR 26 %
L sawd enven 10 eu

SUBGRADE

_TYPICAL PAVEMENT STRUGTURE FOR FEEOER ROADS OR PROVINGIAL ROADS WiTH SOIL AGGREGATE SURFACING
- DIMENSION IN METRE
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ROM

: : o R.OW

RIGHT OF WAY ) :

6000 = £5.00

aeu-sco
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SELECTED MATERIAL 13~ 43 CM. C.B.R > & % — J SELECTED MATERUL 13- 45O 6 BR 2 6%
SUBGRADE . : SUBSRADE

REMARKS - THE ROADBED MAY 6F CONSTRUCTED AI.bNG THE €ENTER LINE 05 'm: msu‘r OF wAr OR ALONG THE EITHER SIDE,
PROVIDING TRO WMOAE LANES CONSTRUCTION N THE FUTURE. © .- S

TYPICAL "PAVEMENT STRUGTURE 'FOR PRIMARY HIGHWAYS (RURAL )
DIMENSION IN METRE

R.OW
- 60-80

L WNER sncm.ocn O MEDIAN

; L {3 1 4 |] : LA 3 Ay v %
e

iy | "

R.O.W
‘ T . }
. [VARIES AS APPROPRATE : - e
b surkaer | f‘ SHOULDER SHOULOER N« SURFAGE . 4 7773 SHOULDER
1T 700 230 ]2.25 1 6.50 1223

R.OW Aow 1
; €080 : R R -
©ISHOULDER y o BURFALE . SHOULDER -] - SHOULDER o SURFACE VT SOULDER
. : 50 LTG0 ] 250 S 200 U oo ;]zoo]

Tk

TYPICAL CROSS —~ SECTIONS FOR PRIMARY HIGHWAYS [RURAL )
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TYPICAL PAVEMENT STRUCTURE FOR SECOHDARY HIGHWAYS (RURAL)
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APPENDIX ¢

SYSTEM CHARACTERTSTICS OF URBAN TRANSPORT MODES

Buses and trotley buses® s Rapid rail
----.-----------'-'------- -------- '[ra'[s LRT mambsitabemenmnen e mEaa
‘ . Private  Fara- . Mixed Bs-only Scorégated  {mixed (surface LUrokor-
thacacteristic cars trasit traffic = taws: b.aeys traffic) ‘exclushve) @urface  Elevated  ground
Vehicte capacity 405 4 0 o _ 100 200 00 300 30
. (oot pancy to to to - 10 to o to to to
ttody 120 o 20 3 W 35 375
Vehictes pef ' - L S 3 4 4 4
train n.a. n.a. ma.  ma. n.a, to to to to to
_ 2 6 10 10 19
Laneftrack capocity 500 100 10,00 15,00 6,00 20,00
{passengers to to e te . 000w to 50,000 0,000 70,00
per haur)® T & 000 15,000 20,00 12,00 3,00 :
Journey sgeod 15 12 10 515 o 15 » 3 3
with stops to  to to to to to to to to to
them por har)® S - 12 18 » 2 > 35 35 35
Copitat cost 5 2 50 0. 50 300
{us$, 000 to to to to to to 800 1,000 1,000 1,000
ger vehicle) 10 &5 106 100 130 21 1]
Cost of coplete ) _ _
Systom minE na. n.a. n.a. n.a. 2 .3 6 -2 45 85
wehicles (s$ o - to e to to to to
mitlion per kn) N 7 5 10 S 53 16
Total oot includirg 0.12 02 0 0.02 005 0.8 010 0.1 0.12 0.15
Interest (US$ per to to te - ‘to’ "o to te  to o ‘to
passerger km) 0.2% 0.1 0.05_ 0.05 0.08 0.10 0.13 ] 0.1_5 0.20 0.25
Cost récovery: 0.60 0.10 0.10 0.0 0.5 0.15 050 0.5 0.60 0.7
fare for 5 kn to to to to to to to to to to
ss) 1.20 0.50 0.5 0.5 0.40 0.50 .75 0.5 1.00 1.5

n.a. Not gppliceble.

Note: Cost and pocformrce figures assure high levels of utitization and patraege and efficient cperation.

a.  For trotley bises okt spproxizately 20 poroant to the bus osts,

b, Lareftrack capecity is the mainum anbor of passengers that ean be carried on 2 single Lan2 or track pest a point diring one
hor, :

€. Jourrey speed s the averoge overatl speod, with Leading ard unloading time at stops and statians taken fnto acommt; jousney
spood in mixid traffic nay be substantiatly tess in corgested cordititrs,

(Source: Yor bd Bark (1565), Urton Ira;_tisp:rt. A Woctd é—:rk Policy Study, The Intermaticnal Bark for Retorstruction and Dovelopment/1he
World Bark, Woshington: World ark.)
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