8.1.4 Investigation for Soil Condition

After reviewing the detailed s0il investigations for
Sathorn Bridge, New Memorial Bridge, Pathumthani and New
Nonthaburi Bridges, it was recognized that there arée no
substantial differences amonq the configurations and _

 physfcal characteristics of the soil strata’ along the:
Chao Phraya River 1nvolv1ng the above four brldgés The
RAMA VI Brldge, also, is located in the areéa, Therefore
the sawme soil condltions can be assumed foxr the Néw' RAMA
VI Bridge as for the existing four bridges._

The soil proflle shotn’ 1n Fig. 8. 1 which‘hae heen
borrowed from the preVious survey results, Hill be used
for cutline design in Phase 1,

8-2 ODESIGN OF ROAD AND INTERSECTION

~Design of roads and 1ntersections haVe been carried dut
using the 1/1600 scale drawangs obtained. in Chapter 7.

Right of way on the Bangkok 31de has been determined by
the number of lanes for the 1ntersect10n nelghborhood Right
of way in the Intersection for Wongsawang Road has been com-
posed basically of 2 lane plus_Busbay for one direction._
Widening of Wongsawang Road'Can‘oﬁiy be'carriéd oat'on the
south side bécause the north side commercial - and resldentlal
facilities have beéen densely developed The elevation is’
set as that of existing roadaay. Thé busbay has ‘beén so
designed as to serve for prxesent and future uses and addi-
tional busbays are installed for the buses g01ng to céntral
Bangkok and also Thonburi. '

As the distance between ramp ways and 1ntersect10n 1s
too short, the queue 1engths could beCOme ‘a longer.’ TO
solve this problem, the number of lanes has been 1ncreased
on the rampway section.

On the . Thonburi 31de, de51qn of roads and 1ntersect10ns

have been carried out accordlng to the alternatives studled
in Chapter 7.
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Smooth alignment for the Middle R1ng Road and simple
configurations for interséctions are the two basic design

princzpies.

A busbay is to be installed at a new lOCation for‘,
Alternative’ II A and II B because use of the existing busbay
is difficult,

For Alternative 111, the busbay can be left as almost
the same location. The traffic volume will not vary, because
the existing road way can be used as it as. All ot these
designs are shown in Pig, 8-2 to Fig.-B =5, The whole route
of the road 1nc1ud1ng 1ntersect10n is given 1n 1/1600 scale
drawing attached in Pig. 7 10 to 7-12.
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8-3 MAIN BRIDGES

The horizontal and vertical alignment of the main bridge
is given as a part of the optimum route alignment studies in
Chapter 7. 1In thig chapter, possible alternatives in terms
of bridge structure will he investigated in accordance with -
" the optimum route aliqnmenﬁi

A prestressed concrete desiqn has been adopted for the
proposed bridgée, in view of prQV1ously built or plannegd -
bridges across Chao Phraya River since they have been so

designed as to use more domestic materials and less imported
ones.

8.3.1  Span Arrangement

The width of Chao Phraya River at the site js
approximatély 280 meters. The total length of the main
bridge including the width of Pile caps of substructure at
both banks has heen determined as 290 meters.

The horizontal alignment of the proposed bridgé has no
chaice but be askew to the centerline of the river for any
conceivable allgnment and also is not parallel with the
alignment of the existing RAMA VI Bridge.

Furthermore as both the existing and proposed bridges
are located on a curved section of the river, so a naviga-
tional tail of barges dragged by a tugboat would not co-
incide with centerline of the river.

~ Hence a minimum horizontal clearance of 70 meters,
instead of 60 meters spec1f1ed by navigational requirements,
should be considered as appropriate in the studies of span-
arrangement of the proposed bridge.

With the above désign conditions of 290 meters as the
total length and 70 meters for navigational clearance, the
following three alternatives in terms of span arragement
have.been conceived for the design of the prestressed
concrete bridge.
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Alt. I: 5-span arrangement
290 m = 44+61+80+61+44

Alt. 2: 4-span arrangement
290 m = 60485485460

Alt. 3: 3-span arrangemént -
290 m = 854120485

The three alternatlves of proposed span arrangement compared
with that of the ex;stlng bridge are shown in Plg. 8.6,

As scen in Fig. 8.6, the navigational passage of Alt. 2
bridge and that of the ekisting bridge do not follow thé same
course. Barges dragged by tug bdat navigating almost paralle}
with the Thalweg would be forced to ¢hange their direction
during the short distance of about 150 meters between the
two bridges.

As convoys of barges with more than 150 meters in length
are frequently observed in the Chao Phraya Rivex, this
deviation in the navigational course would be highly incon-
venient and can be considered to be a fatal defect for the
design of a brldqe. On this reason, the plan of Alt. 2 can
be eliminated from our study.

As for the Alt. 1, it can be said that no fatal defect
can be found in this case, as ‘only a slight disturbance in

navigation could be expected durlng substructure construc-
tion.

A slight elongation of 5 meters inrthe central span
will enable the necessary width for navigation to be
maintained during construction, although it results in an

unfavorable structural arYangement.

_ In order to compare construction costs for Alt. 1 and
Alt. 3, the following design conditions have been assumed.
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1)

2)

3)

In both c¢ases, the width of actual bridge surface

is expanded by about 9 meters from the bridge'center
towards Bangkok side in order to provide rampways.
In this estimation of cost, however, it is assumed

that no change would take place in the constant bridge
width of 29,25 rneters.

Superstructure is assumed to be a prestressed concrete
box girder constructed by an in-situ-concrete
cantilevering method.

As for the foundations, in-situ-concrete bored pile by
reverse circulation drilling would be adopted. Piles

. of length 45.0 meters and diameter 1.5 meters would be

used with an allowable bearing capacity of 600 ton.

A result of the comparison of construction costs for
both thé alternatives has been obtained after estimat-
ing the quantities of major materials in an outline
design.

Alt, 1 Alt. 3

{in million haht)

Superstructure 119 136
Sub structure 86 g1
Total cost 205 217
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The cost for alternative 3 exceeds that of Alternative

l_by'12 million baht, which cquals ahout 6% of total cost
of the latter.

_HOwever,'in'spite-of its highex cost, alternative 3
with its_three spans would be a more preferable alternative
for the following xecasons: '

1} As the distance between both the new and the old bridges
is very close and small, Alternative 3 is far better
a solution aesthetically, having an almost identical
span arrangemént,

'2) Having a wider central span in Alternative 3, naviga-
tion can be more safely maintained during construction.

" Being constructed in a curved section of the river,
~ this is an important and substantial merit.

3} The difference of 12 million baht in construction cost
can bé regarded as negligible in terms of total cost.

8.3.2 Structural Type

SUPERSTRUCTURE

_ In the case of prestressed concrete bridges with a span
t length of up to 150 - 160 meters, it is generally admitted
that boxg1rder brldqe type by cantilevering method 1is
superior due to lower cost and easier construction.

In thls prOJect a bridge type having a shallower
glrder depth can be ¥Yegarded as a nore effective design,
because with thinner girders, it is possible to build a
‘shorter rampway or to lessen the vertical gradient of the
ramps, thus achieving lower costs and improved vertical
alignment for the rampways.

Only two other structural types except the Box girder
typé, have been studied as alternatives of bridge type.

One is a cable-stayed concrete girder bridge, which is
generally suitable for bridges with span lengths of more
than 150 - 160 méeters. Another is the concrete sail bridge
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which, with its somewhat peculiar shape, also fits for the
span length of the proposed bridge.

SUBSTRUCTURE

As a reliable bearing stratum for the sﬁbstruéture‘can
only be located at the depth of 40 weters below MSL, the

foundation structure also must be sunk down to approximately
45 meters below MSL,

anxlng of open caissons through hard clay stratum is
considered to be very difficult work, and the pneumatic
caisson method also cannot be used for deeper stratum such
as in this case.

- Only in-situ-concrete piles by reverse circulation
drilling method can be utilized for the foundation struc-
ture. '

This method has been practiced in many cases in

Thailand and equipment and skilled labor can be mobilized
abundantly.

SPAN ARRANGEMENT

With regard to the optimum span arrangement for Alter-
native 3 described in 8.3.1, somewhat different span lengths
have to be adopted for each of the two structural types.

Both the span arrangements, however, are qulte satls—

factory, in regqgard to the de31gn cond1t10ns stated in the
previous sectlon.

A more detailed cost estimate has been prepared for
each of the three bridge types, taking the changes in width
of bridge into considerations in the out-line design.

General views and cross sections of each type are shown

in Fig. 8.7 to Fig. 8.9. Cross sections for the cable-

stayed type are the samé as the sail type bridge except for
the concrete sail,

Comparlsons_are given in Table 8;1.
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‘As described in the comparison tabhle, Box girder type
bridge can be applied for cach alternative of alignment while
Concrete sail and Cable-stayed type can he adopted only for
alignment Alternative 3 which has almost straight alignment,

Costs for the Box-girder type and the Concrete sail type
are almost simjlar and it is difficult to select the optimum
type from the main bridge cost only.

Theréfore, the sélection of bridge type has to be nade
after the viewing costs of viaducts and approach roads, and
also those of land acquisition and compensation for each case
of alignment and bridge type combination.

8-4 VIADUCT

8.4.1 Highway Viaduct

On the Bangkok side of the bridge, a viaduct has been

proposed to cross the Pibul Songkhram - Wongsawang Inter—
section,

As the flyover viaduct goes through a busy commercial
area, emphasis must be placed during designing the appearance
of the viaduct structure so as not to give an unpleasant
view to pedestrians or inhabitants, especially in looking-up
at the viaduct structures.
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TABLE 8-1

ALTERNATIVES OF BRIDGE TYDPE

F——— e

Alt.)l: Box Girder Bridge

Alt.2: Concrete Sail Bridge

Alt.3: Cable-stayed Concrete

Girder Bridge

Charactertics of Structure

Possible for any horizontal and
vertical alignrment

High elevation of road surface due
t0o large girder depth

- Impossible for bridge with
$mall horizontal curve radius

- Low elevation of roadway due to
small girder depth

- Impossible for horizontally
curve bridge

- Low elevation of roadway due
to small girder depth

Construction method

- Constructed by conventional
cantilevering erection

- Considerable merit of stage
construction because the ont-
bound and inbound lanes aré built
with seperated main girders

- Constructed by conventional
cantileverirg exection

- Little rexit of stage construction
because wnole lanes are carried by
single main gqirder

- High technology required for
construction although main
girder constructed by
conventional cantilevering
rethod

- Ditto as left

bétween existing trussed
girder bridge and new deck box
girder bridge

Qguantities of Materials - Concrete Tck= 400kg/cm2 = 9260“3 = ga4o™ = 1610
' R : 13 3

- Concrete Tck= 240 ™ = 3830" = 3414" = 32407
‘"~ prestressing bar = e9st - ent = s529%
- Prestressing wire = o = o - 128%
- Reinforcing bar - 1310 - 1240% = 1085%
- ¢ 1.5" Bored pile = 32407 - 3060™ = 2835%

_y . S . HB :

Construction Cost Superstructure 157 Superstructure 160" Superstructure 190
Substructure 27 Substructure 92 Substructure - 85
Total ' 254 Total 252 Total 275

Approach - Long approaéh due to high elevation| - Short of approach or smaller grade| - Ditto as left

of roadway on the pain bridge possible due to lower elevation of
carriage-way on the rain bridge
: Appearancée ~ poor aeasthetical conformity - Hareonious Appearance of both - Ditto as left

through type bridges

- Oppressive feeling to driver
travelling on innerrost lane by
concrete sail wall

- §lender and light appearance







Since it is necessary to provide waiting zones for
rightnturning vehicles under the viaduct, and also to

maintain sufficient sight dlstance, (a traffic signal will

'be installed at the Intersection) $lender piers at long
spacings are more preferable as desxgn.

Under these condltions,'a mushroom type prestressed

congrete structure, as shown in Fig. 8,10, can be considered

as the most appropriate viaduct design.

a one-
leg mushroom type pier and longer span will not be necessary.

Also if rampways dlverging from the énd of the main bridge
vere desaned SO as to join on to the surface streets under
the viaduct,; the right of way can bhe reduced substantially,

For the section adjacent to the flyover section,

As a solution, a reinforced concrete voided also has
 beéeén adopted, wWith cross sections shown in Pig. 8.10, having
a span length of 16 - 18 meters., A cantilever slab configu-
-ration at both ends of the ¢ross section is similar to that
of the flyover sectiOn and also has the same glrder depths,
resulting in an aesthetlcally harmonious appearance. Having
“a span- length of 3.25 meters for the cantilever slab, one
lahe of rampway can be installed under the slab.

The viaduct portion of the rampways and also of the
Thonburi side approach will have same cross section as the
Bangkok side approach, in order to achieve more repetitious
forms and falsework and subsequently more economy.

‘Cross sections for each section are shown in Fig. 8.10.

For the section wifh vertical clearance of less than
2.5m, abutment structure and transition structure will be
édopted.' These are of the same design used for all new
bridges recéently designed in Bangkok.

In Fig. 8.11 various structural types in design of
viaduct including those of main bridge are described.

For the foundation of the viaduct, precast concrete
‘piles 20m long have been adopted, as for all viaducks built
in Bangkok.
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8.4.2 Railway=Viaduct

All route alternatives cross the railway, necessitat-

ing construction of a railway_viaduct, which brings forth
the:following engineering problens,

1) "The difference in elevatxon between the railway and the

roadway is very small and, to attain necessary vertical

. clearance for the roadway, the viaduct has to be a

through—type-raxlway br1dge which is more expensive
‘than deck type bridge,

2) 1t is impossible to halt either railway or highway
‘traffic for the sake of construction.

'Therefore a hlghly compllcated construction procedure
has to be adopted in the construction of the viaduct.

a) Select the time of a day when train traffic is
nost sparse.

b} H?éhaped steel piles are driven through the embank-
ment into a bearing stratum, without touching any
rails, sleepers or ballast bed.

The bilés'ére to be used for trench timbering during
construction and in a later stage to be utilized as

the foundation of the viaduct. .

c) :After dr1V1hg all the piles, stringers and cross

beams (whlch directly support the sleepers) are
connected to the H-shaped piles,

d) At this stage work can proceed within the site
area surroundéed by the H-shaped piles, without
| hindering railway traffic, by éxcavating'the
. émbankmeént and inserting sheathing plates béetween
the_édjacent R-piles, thus building the substruc-
ture 6f the viaduct.

8-25



e) Girders are manufactured alongside the raflway
track at the finally proposed élevation, then a
sliding bed is prepared beforehand, spanning the
manufacturing bed and construéted abutmeént or

piers.

Fiually the girder will be transferred to

the specified p051tion for complete erection.

In any of the route alternatives, piers of the railway

viaduct can be built on median strlp of roadway.

viaduct can be arranged as:

Route ALT. XX A
Route ALT. II B
_ Route ALT. IXX

Spans of
17.5 + 17,5 = 35.0 m
15,0 + 15.0 + 15.0 = 45.0 m
25-0 + 25*0 =

50.0 m

In Fig. 8.12 is shown ¢ross sé€ction of through ‘type.:
prestressed concrete railway bridge having spans of 25 meters,

4.75

1.30
!
1
P \_?_ i'
I
o! . : )
I 5.95

FIG. 8-12 SECTION OF P.C. GIRDER FOR RAILWAY VIADUCT

8-26



8-5  TENTATIVE COST ESTIMATE

“The - cOnstruction and maintenance costs are onc of the
basic inputs for Chapter 9 Economxc Evaluation, and some of
the figires mentioned in this section have previously been
utilized in section 8.3, Main Bridge.

The;¢o$ﬁs mentioned in this section are hased on August 1981
prices without allowances for future inflation as this format
is required for the Economic Evaluation of Chapter 9,

8.5.1 Unit Costs

- Unit costs for each construction item has been establi-
shéd using basic cost elements such as labour, materials,
‘equipment, overhead, profit etc,

Ih-cémputing the unit costs it has been assumed that
all construction work wxll be contracted to general contrac-
tors by international tender.- Estimates for each of the
various alternatives of route and Main Bridge Type available
have been produced and the pr0port10n of local and foreign
expenditure contained w1th1n the total cost of each item
have been differentiated.

-The local currency component includes the costs of:

- Domestic materials and supplies of which the
- country is a net exporter,

~ Wages of local personnel,

- Overhead and profit of local firms,

- Local taxes.

The foreign currency component includes the cost of:

b

imported equipment, materials and supplies

ImpOrtéd_materials of which the country is a net

importer,

!

Wages of expatriate personnel.

Overhead and profit of foreign firms.
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In determining the unit costs of each work item, the
labour cost, equipment cost, material cost ete. for the item
have been accumulated to obtain the direct unit cost. To
this direct cost a percentage has beeén added to cover in=-
direct costs such as overheads, profits, general 31te ex-
penses, business tax, interest cte. Various percentage
between 18 and 25% are added depending upon the ftem. Finally
the resulting total unit costs have been COmpared agatnst
recent actual figures for conmstiuction work in Thailand.

In this section thé cost of any Thali tax or dﬁty‘bn
imported equipment and materials is included. However
the Economic Evaluation requires these taxes and duties to
be disregarded.

1) Basic Costs of Materiale

Exten31ve 1nqu1r1es w1th regard to’' the basic cost of
materials have been executed. The unit costs of the
major construct1on matérials are sh0dn in Table 8.2,
The 1mported materlals are based on the CIF Bangkok
price whereas’ those of local materials are based on the
market prices in Bangkok.

2) Ba51c Costs of Labour

The unit 1abour costs are based on the actual costs
prevailing in Bangkok. Table 8. 3 shows theé costs by
major labour classifications.

3)  Unit Cost by Work Items

‘ This direct unit costs have been determined from the
basic costs outlined above and a percentage’ to ‘cover
indirect costs added. The unit costs thus obtained

have then been compared with similar items in recent

tender bids and adjustments have been made wherever
necessary.

In comparing unit costs data from the New Memorial
Bridge project, which:has been just contracted, and
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Pathumthani and Nonthaburi Bridge projects, which the
cost of estimation was performed last year, have been
used,

The construction items have been subdivided into rocad
construction, bridyges, culverts and miscéellancous and
are shown in Tables 8.4 to 8.6 respectively,

To estimate separately for each item the breakdown of
costs and taxes is a difficult task and it is not likely
that the results would be of a very high accuracy as
eVery_factOr cannot be accounted for each item. There-
fore a detailed breakdown has been carried out and the
.aVerage for selected repregenting items has been

- calculated. The average figures obtained have been
‘applied to other similar items. The errors involved
in this procedure are likely to be minimal and this method
is considered superior to carrying out an approximate

" breakdown on every item.

- Pable 8.2 Unit Cost of Major Materials (Baht)

: ’ ) F C *1 B L.C. *2
Major Material Unit Coépénent Component Total
NET TAX
‘Fuel (Diesel 0il) Lit, 7.24 - 1.48 8.72
‘Reinforcing Bar : 5180 580 | 8.640
- {(Deformed} ton 2880 ’
Prestressing ton 18170 - 11,380 j19,550
Tendon
Fine Aggregate > - 141 150
‘Coarse Aggregate > - 74 80
Cement ton 129 1130 1,393
-60/70 Bitumen ton 1760 - 5,160

ROTE : F.C. ‘.40 Foreign Cuxrency
L.C. +..¢. Local Cuxyxency
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Table 8.3 Labour Costs '(Baht/hout)

Item

"F.C, -
Component

L.C. Component

- NET

TAX

TOtal

1

2)

Foreign Labour

Senior Supervisor
Supervisoy

Local Labour

Class I Supervisory

Staff
General Foreman,

- Poremen, Heavy
Equipment Operator,

Survey Party Chief -

Class II High Skilled

Equipment Operator,
Laboratory Supervisor,

Mechanic

Class III skilled (A)

' Carpénter, Steelworker

Mason LabOur; Welderx

Class IV Skilled (B)

Truck Driver, -
Pick up, Jeep Driver

Class V Unskilled

Common Labouy

269.1
- 193.2

26.1

20.9

15.7

13.1

75.9
36.8

1.4

345.0
230.0

27.5
22.0

16.5

. 13.8

8.3

The éstimated labour rates include social benefit,

8-30
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~Table 8.4 Road Construction - Unit Costs

{Baht)
' Description Unit | Poreign iocal Total ]
_ - . RET TAX | Unit Cost
Clearing and Removal of 2 ,
Existing Structure m 3.91 5.91 1.18 13.060
Excavation and Erbankment 4,95 1.96 1.09 11.00
Erbankment Pill of Sand/Clay
Selected Material Improved ' 3.1..
Subgarde m 117.60 93.60 | 34.80 146,00
Laterite Subbase m.3 108.20 26.60 | 31.20 226.00
Crushed Rock Base m> |203.00 |161.00 | 60.00 424.00
Bituminous Prime Cost mz 6.80 5.40 2,60 14.20
Asph'aitié Concrete Surface 2 . .
<0 Em thick n 52.10 | 41.20 | 15.20 108.50
pouble Surface Treatment no | 30.30 | 24.30 | s.90 63.30
Table 8.5 Bridges - Unit Costs  {Baht)
Item Lnit | Foreign Local Total
i NET 7aX  |unit Cost
Concrete no 167 | 1,286 217 1,670
Slide Brg. S00 t each }127,300 122,300 37,400 | 287,000
sliding Hinge each | 208,100 | 72,100 179,800 | 460,000
Expansion Jnt. n 31,300 | 25,6001 17,100 | 65,400
Steel:pérm 0’ - 703 | 1,056 261 2,020
aéEOrmeq Bar t 4,820 | 9,200| 2,120 16,300
Prestressing stands..12-T12.7]" t 37,200 | 25,900] 9,400 | 72,500
.5, wire ... 7 (stay cable)| t 210,000 { 51,000 39,000 | 300,000
P.S. bar ....8 32 t 46,100 | 32,100 11,700 | 89,900
8 1.5m C.1. Bored Pile n 13,500 | 6,500} 3,000 | 23,000
19 0.60n P.C. Pilé n 230 680 110 1,020
©0.35a Sq. P.C. Pile n 130 450 90 670
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Table 8.6 Miscellaneous ~ Unit Costs  (Baht)
_ o FE—
Desciription FPoreign Local — : Totai
NET TAX Unit Cost
- — ———
Steel Guard Rail 550 176 100 820 B/m
Street Lighting (180W, ‘ S o ‘ o
12 m single bracket 9,010 2,540 1,450 13,000 B/each|
pole) ' :
Traffic Signal 308,000 {97,000 [55,000 {460,000 H/set |
Pavement Marking 130 40 20 190 B/m2
The percentage breakddwns used are shown below:
Item Foreign | Local Tax Total
Earthwork 45 45 10 100
Pavement 48 38 14 100
Bridges 43 44 13 100
Culverts 43 44 13 100
Miscellaneous 67 21 12 100

Land Acquisition and Compensation

In the influenced area of this project, there exist many

factories, office buildings, stores, a power generatlng plant

of EGAT and residences.

Prices of land acquiSLtlon and compensation have been
investigated with assxstance from PHD, local government and
" the Metropolitan Electricity Author;ty (MEA).

As accurate data have not been collected at the stage
of preparing the réport, approximate data obtained through
investigation have to be used as a substitute in this report.

As the compensation amount for relocating the eléctric
cables across the river will be a considerable sum, another
extra alternative has been investigated, in which the
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~horizontal alignment of the main bridge is so moved slightly
southward so that the relocation of the cables will not be

necesgary. In this case compensation for the factories and

buildings will be incrcased, and the sum of land acquisition

cost and compensations amount will be more expensive than as

in alt. IIX. ‘Therefore the extra alternative has been
deleted as an unfavorable plan.

The summary of these estimates are shown below and unit
prices of major items are given in Table 8.7.

Land Acquisition and Compensation

(in million baht)

Land Acquisition Coméensatioﬁq
ALT. II A 38 | 187.4
ALT. II B , 53 203.90
ALT. 111 51 143.6
ALT. extra 45 174.0
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Table 8,7 Land Acquisition Cost and Compensation

UNIT

COST FOR LAND ACQUISITION

Remarks

Location Unit | Unit Cost
Thonburi side| ¥/s.m 1}000-. Right of way
Bangkok side | B/s.m 1,500 Right of way

COMPENSATION FOR HIGHTENSION ELECTRIC
BRICK ~ BUILDINGS AND HOUSES

CABLES, FACTORIES,

Description Unit Unit Cost

Removing of - : (GQVKV) 1. circuit. ir
cables across B/L..5 35,000,000{ *12 Rv’? -c;rcu1 r An-
the river ¢luding new c¢able
Construction , - (gg ﬁz); 1 cireuit, in-
of New cables | H/k.m. 2,000,000 . 07 :
on land cluding poles and

ather
. ‘ 5,000,000 Plyﬁood'or iron work

F onant B )

actories B/each | 15,000,000 | or match factory

Brick Build- B8 .4 2,500 - including compensation
ings sEe 2,800 for business

Houses B/S .M 1.540 including compensation

e - for removal
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8!5.3
been
unit

1)

2}

Construction Cost

Construction Costs for the feasibility study use has
estimated on the basis of calculated quantities and
prices obtained in outline design.

Cost of Roadway

For each route alternative, rehabilitation or improve-
ment of existing roads is involved. It is, therefore,
imperative to eliminate nuisance for the present traffic

during construction of roads and viaducts.

In wldening of road way, which is necessary for all
parts of the exlstlng roads, the widened seéction has to
be first completed and then after transfering of traffic
to- the newly built lane, the existing roadway can be
reconstructed. These staged construction processes
necessitate a higher than usual cost and has been
reflected in this cost estimate.

Iin AlEernative i1, as the réilway has to be reconstructed
at the same location as the existing railway viaduct,

an extraordinary high cost has resulted in order to
maintain réilway and highway traffic during the works.
The‘additional cost has been included in the cost of
railway viaduct cost.

Main Bridge and viaduct

In case of the Main bridge and viaducts, the construction
cost of the structures has been calculated based on unit

rates and gquantities obtained in outline desing.

As described above in 1), construction of the réilway
viaduct results in additional cost due to stage const-

‘ruckion.,
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3) Overall Cost

The initial construction cost estimates cannot account
for every single item required for the construction,
and a contingency sum of 10% has been added to cover
unbilled items and necessary revision of outline
design. |
Administrative costs of the PWD and the consultants
supervision fées have been assumed to amount the 7%

of the total contract sum.

The tétal costs calculated for each alternative route
and for the main bridge are summarlzed 1n Table 8.8
and breakdown of forelgn and local portions of costs
in Table 8.9.

8-6 TENTATIVE MAINTENANCE COST ESTIMATE

Maintenance has been defined as "thé preserving and keep-
ing of each type of roadway, roadside, structure, and facility
as nearly as possible in its original cohditioﬁ as constructead
or as subsequently improved, and the Operétion of road facili-
ties and services to provide satiSfactory and safe'ttanSpdrta—
tion". The maintenance costs comprise the costs of yearly
raintenance of road and structures and the costs for resurfac-
ing the entire road periodically, ' '

The approach roads are to be of bitumindus surfacing with
double seal surface treatment. Routine nmaintenenance will

therefore comprise mainly cleaning and repairing costs.,

Cleaning costs include such items as cleaning the road
surface, cleaning drains and culverts, cleanlng traffic signs
and other road fa011it1es and the cutting and Watering of
grass and shrubs. Routine repair costs comprise minor repairs
to the road surface and maklng good any minor damage to road
furniture etc, Annual repainting of )unct1on markings has
also been included under this general heading,
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Table 8.8 Summary of Overall Cost

Million Baht

Alternatives of route | ALL.II-A |ALL.TI-B Alt. 11T
Altarnatives of Main- : | o
bridge Alt. 1 Alt. 1 Alt. 1 Alt. 2 Alt. 3
Contract Sum 494.4 498.5 493.8 492.2 515.2
Main Bridge (254.0) {254.0) (254.0) {252.0) (275.0)
Highway Viaduct . (156.4} {156.4) (156.4) (150.8) {15G.8)
Railway Viaduct ¢ 9.00 1 { 9.1) { 10.4) ( 10.4) { 16.4)
Road Work { 75.3) { 79.0) { 79.0) ( 79.0) ( 79.0)
Land Acquisition 38.0 3.0 51.0 51.0 51.0
Compensation 187.4 203.0 143.6 143.6 143.6
physical Contingency 72.0 75.5 69.4 68.7 71.0
Admiﬁistrétive_tost
[including Consultants 34.0 34.9 35.0 4.5 36.1
Fee
Total Projéct Armount 826.7 864.9 798.8 720.0 8169

Table 8.9 Breakdown of Foreign and Local Currency

Portions of Costs

Million Baht

Alternative

. | Foreign Local Currency Total

Route Bridge } Currency Net Tax
| Alt.1T-A | Alt. 1 | 318.9 116.9 | 90.9 | 826.7
ALt II-B | Alt. 1 325.7 444.9 94,3 864.9
| Alt, 1 310.2 399.1 89.5 798.8
AlL.ITX Alt, 2 306.0 395.5 88.5 790.0
‘Alt. 3 318.2 407.2 91.5 816.9
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The bri&ges are to be of concrete construction and should
be relatively maintenance free. Routine maintenance is there-
fore confined to the costs of electricity for lighting, clean-
ing and minor repairs,

Cleaning of lighting structures, guard and hand rails,
expansion joints, drainage facilities and metal bearing will
be necessary.

Routine minor repairs to light fittings, guard rails and
the running suvrface may also be required,

Periodic maintenance to the road surface has been assumed
to comprise of a bituminous overlay every 7 years with repaint-
ing of the hand rails, guard rails aﬁd otherx road.furniture at
the same time. |

In the case of the main bridges a major overhaul and
cleaning of the bearings and expansion joints has been assumed
at a 7 year interval,. ’

The cost of the above operations is summarised below, and
a contingency of 10% are also included under "6thers".

Yearly Maintenance Cost - Million Baht

Item _ Cost
Electricity 11,00
Cleaning 0.06
Repair Cost 0.05
Others 1.11
Total 12,22
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Periodic Maintenance Cost - Million Baht

CItem Cost
Overlay 3.91
Painting 3.00 |-
Repair Cost 0.82
Other 0.77
Total = . 8.50

8--7 CONSTRUCTION SCHEDULE

A conventional cast-in-sutu method will be used in the
construction of the proposed main bridge partly because of
the asymmetrical cross section of the Bangkok side span.

The method has been practiced in many cases of bridge
construction in Thailand and has been regarded as most reli-
able and economical on account of availability of material
and equipment.

A time schedule fox construction of this project is

- given in Fig.78.13. This scheduleé has been planned so as to

achieve maximum"repetition of use of expensive equipment and

machinery such as.the crawler crane, reverse circulation

drilling rigs, travelling scaffolding for cantilevering pro-
Cesé and false works and foims in order to reduce construc-

~tion cost.

Assuming that a notice to proceed could be issued after
six mbnths from the start of land acquisition, the wheole con-
struction including ioadways and bridges would be completed
in 30 months (21/2 years) after a notice to proceed.
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CHAPTER 9  TENTATIVE ECONOMIC EVALUATION

9-1 DEFINITION OF BENEFIT

Completion of a new traffic Project brings forth various
impacts to its affected area. The effect can be defined as
the difference with and without scénario. It is, however,
almost impossible to investigate full effects in advance .
According to nature of the project, it is universally
admitted to estimate benefit of the project by calculating
automobile relevant effects. Since the present project is not
construction of a new bridge but improvement of the existing
bridge in nature, from the time of identification it has heen
approachéd from the point of view in effect that the capacity
of volume and traffic treatment abxlity of the présent bridge
would: become insufficient in near future,

7 The present study, therefore, has to follow these view
points and as the investigation progressed, it is strongly
recognized that this project rlays an important keyrole in
solving congestion of urban traffic around the wide area involv-
ing Bangkok, Thonburi and Nonthaburi.

From this reason, future benefit should have been measured
by simulating all possible link-node conditions in both cases
of with and without project on overall traffic network in the
wide area over the three changwats.

For the present study, this method has been considered im-
possible because of unavailability of necessary data, therefore,
benefit has been estimated using a conventional method quantify-
ing available data as much as possible.

As regard with the effects for which quantification are
difficult,ithey are to be described only gualitatively after
calculation of economic evaluation.

The following items are to be exempted from benefit estima-
tion on this study.



a)

b)

c)

Effect of elimination or'mitigatIOn of congestion for
other bridges and road nétworks due to the limited
traffic study. _ SO
Economic loss, due to 12-ton load 1imit of the present
RAMA VI Bridge. -

Effect of economic development stimulated by closer
linkage of three changwats of Bangkok Thonburi angd
Nonthaburi,

Accordingly, dxrect benefits will be the total of the

folloulng items.

1)

2)

. 3)

4)

Praffic, prOper.to RAMA Vi Bridge _
a) Reduction {or increase} 1in vehicle dperéting costs,
 Gue to shorter (ox longer) travel distance.
b) Reduced {or increaseéd) v.o.c., Gue to differeénce
of running speéd in the Project Area. _
€) Deécrease in time-loss due to mitigation of traffic
congestion with and without project.

Diverted'Tréffic (with brojéct passing RAMA VI Bridge

and without project ﬁassing'other.bridqes)

d} Difference subtracting v.o.c. via without project
‘route from v.o.c. via with project route.

e} Reduced travel time compared by using project route
without using project route.

Induced Traffic. .
Induced traffic is calculated in traffie forecast
against the total of 1). As for the theory ‘of transport

economics, the benefits of induced traffic-is halved as
of normal traffic.

Reduced -Maintenance Cost
Benefit is calculated as: the difference of naintenance
costs of present and new bridges.



5)

SaVings from the 1oss to use detour L
It is cstimated that Middle Ring Road will have more
than 50,000 traffic at the date of opening. Supposing

construction of New RAMA VI Bridge is rejected, present
' RAMA VI Bridge would be the bottileneck of traffic.

Thén quite a substantial amount of traffic is supposed

T o be detoured.

The difference of ‘distance and necessary time by given
possible speeds between utlitizing New RAMA VI Bridge

_ and those of detour are con31dered as the benefit of

this pro;ect



9-2 ESTIMATE OF ECONOMIC BENEFIT

9-2-1 Vehicle Operating Costs

Vehicle Operating Cost components enumerated in this analy-
sis are calculated on the basis of bench mark speed of vehicles.
The bench mark speed is considered as the noxmal or average
speed of vehicles, provided the traffic volume has not reached
at a level of congestion and subsequent slowing down of traffic.

The speed of $0 kilometers per hour is adopted as the bench
mark speed. In computing cost per kilometer §n the below
stated items, the case of running at bench mark speed has been
assumed. In the calculation of actual benefits, this bench
mark speed is revised accordlng to a supposed running speed.

It can generally be said that vehicle operating cost bécones
rinimum at adopted bench mark speed. Nevertheieés,'in calcula-
tion of Depreciation and Interest Cost, actual running speed
are taken into accounts.

a) Vehicle Operating Cost cofiponents, _
Among the vehicle operating costs, the following items

are taken into accounts to form the total vehicie operating
Cost.

i} Running COsts:.

- Fuel consumption

- Engine o0il consumption

~ Tyre wear .

~ Maintenance cost on spare parts

- Maintenance labour cost

~ Vehicle depreciation

- €rew costs (commercial vehicles only)
ii) Standing Costs:

- Interests cost of vehicle

=~ Overhead cost
The calculation of the above items is based on mid

1981 price and economic bases excluding taxes and
duties imposed.
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b)

c)

Financial and Interest costs have been exempted, since

‘in this study only economic analysis i{s conducted.

Representative Vehicle

After observing of traffic on the streets of G.B.A. and
intervicwing with automobile dealers the following vehicles
have been sclected to represent the group of vehicles.

Passenger car ....,

Light Truck .......

Heavy Truck .......

Light BuS L A A )

l’ea_vy B\.IS=-...An...

Fuel and Engine 0il

-The fuel and engine

Toyota Corona, Datsun 1500
with about a 1000 cc. engine,
approx. 80 Hp.

Toyota Hilux, Nissan 1300
with a load capacity of 1.0 ton

Isuzu two 80 Hy
with an engine of 6,100 cc. 130 Hp.

YIsuzu Faster

Isuzu BD 61}
with the an engine of 6,400 cc. 140 Hp.

‘011 consumption of each representative

vehicle at the bench mark speed are as follows.

Table 9-1 Fuel and Engine 0il Consumption

vensere 1ype | U0} Sgrsiemtion | o cortuept on
P;assenqer Car ad 1.0
Light Truck 130 1.3
Heavy Truck 220 2.2
Light Bus 130 1.3
Heavy Bus 170 : 2.2

Note: Estimated,

based on "Outer Bangkok Ring Road

Study"®, "Road User Costs in Thailand, 1974"
and several Japanese studieés.



The prices of fuel an& engine oil in Bangkok are studied
as follows:

Table 9-2 Fuel and Engine 051 Price

Baht / Litre, Mid 1981 price

Cost Items Retail Price Tax & buty' Economic Cost
Gasoline: Regular 11.40 2,02 9;38.
Super 11.90 2.02 9.88

Diesel 7.39 0.32 7.07
Engine 0il 30.00 1.56 28.44

Note: .... Following "Outer Ring Road Study", 1978.

Passenger cars in Bangkok consume 20% of regular and
808 of super gasollne, therefore, an average economic
cost of the gasonline is to be 9.78 Baht/litey.

Table 2-3 Economic Cost of Fuel &
Oil per Km by Vehicle Types

Baht/Km, Mid 1981 price
T Passenger ‘Light Heavy Light Heavy
TEMS .
Cax Truck Truck Bus Bus
Fuel 0.88 092 | 1.56 | o0.92 1.20
0il - 0.03 0.04 0.06 0.04 0.06

d} Tyre Wear

The tyre wear cost is calculated as shown in Table 9-4,

e) Maintenance cost for spare parts and labour
By making ¥reference to the report of “Quantification of
Road User savings"™ by Jan de Wellle, following costs
calculations are adopted as shown in Table 9- 5. The
average mainténance labour cost per hour, including salary,
tools, overheads etc, is assumed to be 30 Baht/hour.



Table 9-4 Tyre Wear

Baht, Mid 1981 price

R r Tyre life Ho.of Retail Téx & Economic | Bconomic
Vehlclé Type time Tyre Frice Duty Cost/ Cost /ko
(21000 km} ftyre tyre vehicle
Passenger Car 30 4 599 76 523 0.07
Light Truck 40 1,100 140 9460 0.10
Heavy Truck - 50 10 3,034 385 2,649 0.53
Light bus 40 4 1,100 140 960 6.10
Heavy bus 50 [ 4,304 547 3,757 G.45
Note: business tax 7.7%

and estimated 5.0% import duty
of materials.

Table 9-5 Maintenance Cost
Baht, Mid 1981 price
:zﬁizsz? Parts Labour Parks Total
vVehicle Type CONSurp— Costs Costs Costs
labour ti /1000Ks /100CKn | /Km
/10600 Kn on o ¥ .
Passenger Car “1.34 0.13 40,20 99.24 0.14
Light Truck 1.59 0.14 47.70 80.24 0.13
Heavy Truck 3.45 0.08 103.50 100.47 0.20
Light Bus 1.59 0.14 47.70 72.29 0.12
Heavy Bus 3.45 0.08 103.50 183.55 ¢.29

:Notezl as for economic cost of vehicle per 1,000 km.

f} Crew Cost
Crew cost is calculated only for cormercial vehicle and
is listed as follows.




Table 9-6 Crew hours and Cost Rate
Baht, Mid 1981 price

Crew Humbeér

ey

‘ Annual  Annual faverage Bourly ?aqe Crew
Vehicle Type Driver |Pssls- ~ |working |uileagelcrew wours|, . lassie~  |cost/kn
* tant & |hour per|1,000xm}/1,000 Kn tant &~ :
conductor|crew : : _jconductoy
Light Truck | 1 0 2,000 25 25 15[ - | o.38
Beavy Treck | 3 1 2,000 | 70 28.57 17 | 1 0.80
Light Bus ] ] 2,000 40 25 15 | 10 0.63
Heavy Bus 1 X 2,000 70 28.57 20 n - 0.89
Source: Bangkok Mass Transit Authority & Outer Bangkok, Ring
Road Reporxt.
g) Pepreciation Cost

The depreciation cost is eéstimated, based on an aQerage
year-round speed of the représentative vehicle.

By the travel speed survey in the study area,'the average
year round speeds were assumed to be 45 km/h for passenger
car, 40 ka/h for light truck and light bus and 35 km/h for
heavy truck and bus,

Depreciation costs of vehicle is éalcu}ated as shown below

9-7.

Table 9-7 Depreciation Costs of Vehicle

Baht, Mid 1981 Price

Average *1YAverage|Average .l,ife ti_m‘ Econonic |Peprectation
= year-round | Hileage|Servicelmnileage [Cost of [cost at the
Vehicl b
enhlele 'Eype speed, K/H | 22 _ Life #311,000 ¥y {the . average speed
1,000%a vehicle*4 ) -
Passenger carx] 45 i8 8 . 144 110,700 0.77
Light Truck 40 25 7 175 100,300 10.57
Eeavy Truck 35 70 6 420 527,480 1.26
Light Bus 40 40 6 240 123,919 0.52
Eeavy Bus 35 70 6 420 . | 983,636 2,29
tote: *1 : By the survey of road traffic in Study Area )
27 Adjusted from the data of "Road User Costs in Thailand, 1974"
by Ministxy of Communications '
*3 : HISSION ESTIMATES :
8

By Interviews with the dealers



h} ihferéht Cost

The interest cost is calculated only for the opportunity

cost of fund’ to purchase a vehicle, since the v.o
calculated based on economic term,

S A.M,. .,

Arong 14%,

C. is

not on financial term.
The 1nterest rate to purchase a vehicle is used to be 143

7% is considered as financial items of fund,

consequently 7% is assumed as the opportunity cost of fund.

The interest cost is calculated as follows.

‘ . . . *]1 X9
Market pricé of a vehicle x 0.14 x 0.5 x 0.5

Jannual
average
mileage

whereas, market price of representative vehicles are:

Passengexy car
Liéht truck
Heavy truck
'Light bus
Heavy bus

246,000
118,000
620,565
145,787
1,333,689

Baht

B
b1
i

NOTE: *1... Average residual value of a vehicle as a total of
the nation

*2 .. Ratio of opportunity cost of fund to total
financial cost

Table 9-8

Interest Cost (Opportunity Cost of Fund)

Baht, Mid 1981 price
Passenger car Light truck Heavy truck Eight bus Heavy bus
0.48 0.17 0.3% 0.13 0.57

1) Overhead Cost
The overhead cost is considered, consisting of other cost
components such as rent for a building, labour cost of
administration personnel, etc.
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This means that overhead cost differs due to the size and
type of management. Therefore, the OVerhead cost is assumﬁ
to be 7% of running cost for passenger car, light Eruck ang
light bus, while 10% for heavy truck and heavy bus.

These ratios seem smaller than usual, since only for econo-

mic 1tems, without financial items.

Table 9-% Overhead Cost
Baht, Mid 1981 price

Passenger Car

 Light truck

Heavy truck

Light bus’

G.17

0.16

.47

0,17

_Heayy buél

0¢SB ’

J} Total vehicle Operating Costs

(e}

By adding all the items of a) through'i), vehicle

operating cost has been calculated as Table 9-10.

Table 9-10 Total Vehicle Operating Costs

Baht, Mid 1981 price

Passenger Car

Light truck

Heavy truck

Light bus

Heavf'bus

2.54

2.47

5.19

2.63

6.33

k) Conversion Rate of V.0.C. by 50 km/h Bench Mark. _
The v.o.c. calculated in the previous ¢lause ‘of j) is the
‘v.o.c. at bench mark 3peed. In order to estimate v.o.c.

at various speeds, thé following method is used.

The'foilowing report has been used as the basis of

calculation.

Econonic Costs by speeds ét-August 1976.

"StandardizatiOn'of Vehicle Operating Costs for'Thailand“,

by vallentine, Laurie and Davids. R.,O0.P.

In the above report vehicle Operatlng costs have been

‘estimated by various: kilometer/hour. basis. ‘The v.o.c.

obtained in this study have been converted inté the v.o.c.
at the speed of 48 km/hr stated in the above repOrt and using
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relative proportion of v.o.c. at different speeds in the
report,

v.0.c,5 for this study have heen computed by each
knn/hr.

As road condition, Grade 1 has been adopted which assumes

well maintained surfaced roads in the study area.

It is generally recognized that differences in road condi-
tion affect only negligibly to v.o.c.s in the study area.

Table 9-11 vVehicle Operating Costs by Speed

. Bant, Mid 1981 price
¥n/ho

TYpes - 10 16 24 32 40 a3 56 64 72 80
of vehiélg :

Passenger car| 2,73 2.64 2.59 2.56 2.53 2.54 2.57 2.61 2.66 2.73

Light truck’ | 4.94  3.83 3,32 2.8 2.63 2.47 2.38  2.30 2.33  2.37

Beavy truck |11.36  9.11  7.12 6.13  5.54 5.19 4.95 4.14 5.93  5.02

Light bus 5.15 4.28 3,49 3,04 2.7%3 2.63 2.55 2.47  2.51 2.57
Heavy bus 14.55 11.55 8,92 7.62 6.82 6.33 S5.97 5.89 580 S.82
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. §=2-2 Time Value of Travel

In the calculation of time value, the categoxies of private

vehiclé passengers and public¢ transportation passengexs have
been further: devided into 3 stages,

TﬁiS'iS'tb'identify a theory 6f transport economy that

time value relies both on income and purpose of trip.

a)

'#1r$t'3té§e;

As the first stage, method used here is basically a Gross
Domestlc Income per capita approach. A reduction in
traVel t fme durlng working hours would enable employers

to utilize the manpower released for additional productive

- purposes.

Divisions made in categories do not suggest an existence

"of dual income sturucture among users of buses and those
of private cars and taxi, but only implies the fact that

traffic users have a choice of selecting higher travel

time value or lower travel time value depending on their

circumstances and that analysis can be made on the assump-

tion that the two different time values do exist in society

as ‘a whole.

The following method of calculation has been adopted.

1) Time valué‘of private vehicle'passengers.

=-Ratio of non Ratio of Anuwal average
~agriculture in non agricultural / working hour
G.D.P. Population
whereés: Ratio of non-agriculture in G.D.P 71.5%
Ratio of non-agricultural population 37.5%
G.D.P [/ capita 630 US dollax
(at exchange rate of baht 22.8/dollar)
Anual average working hour 1920 hours.
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b}

Hence,
Time value of private vehicle passengers

15
- 630 x 22.893ht $:15 /1520 = 14,23 Paht

Note: This time value représents time Value hased on
non-agricultural per capita G.D.P,
Agrlcultural sector is exempted, 31nce it has not
been fully in market based economy in natfonal
eConomy . '
ii) Time value of public transport passengers

-

= G.D.P_pér’capifa / Anual average working hours
Hence,

Time value Of-public'transport paSSEngérs

= 630 x 22.8%3Mt 1929 - 7 4gbaht

Second stage

It is well known that Basic time value calculated in the
previous first stage will vary depending on its élassifl-
cation of working hour and non- working hour as well as on
its trip purposes, namely, bu51ness or non~business.

Since reliable data to amend the abee'deviation is un~
available in Thailand, as a second best method, the follow-
ing 31mple method has been used.

‘Namely

the basic value is multiplied by factor of 1.5
and that of non working hour by‘factor of 0.75
in order to calculate the value for working hour

and business trips which can- be applied as working hour
are assumed as 50% for private vehicle passengers and,
hence, also 50% for non business trip.

On the other hand, in public transport passenger category
horklng hour relevant business trips are assumed as 40%
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c)

and that of non-business trip as 60%,

Based on these assumption, revision factors against the
basic valie are: '

'For private vehicle passendgers 1.125
For public transport passengers 1.05
Therefore, revised time values are:

For private vehicle passengers 16.01 Baht
For public transport passendgers 7.85 Baht

Third Stage _
At this stage, travel time value per vehicle for passenger
car and bus (heavy and light) will be calculated on the

basis of aVerage number of passengers obtained from traffic
survey. ' ]

Average number of passengers for passenger cars 1s set as

1.75 persons excluding the driver of taxi. For buses,

number of passengérs is 38.4 persons for heavy buses and
8.2 persons for light bus.

Therefore time values are calculated as:

Private car

and Taxi 16.01 baht x 1.75 = 28.02 baht/veh/hr.
Heavy Bus 7.85 baht x 38.4 = 301.44 baht/veh/hr.
Light & _
" Medium 7.85 baht x 8.2 = 64.37 baht/veh/nhr.
Bus

In this study, as a basis of calculating benefits, value
of travel time saving is referred to the above per
vehicle/hour value.

- As regards with future time value, an increase of time

value could be expected due to partial increase of income.
Nevertheless, in this study, a traditional methed has
been adOptéd ignoring uncertain factors. The purpose
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of this study is the econor‘nic'-feasibility,:'thérefore
only mid 1981 price is used for.est'imating' cost and
benefit even for future,
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9-2-3 Q/V condition

Travel time surveys have heen conducted for the section
including the present RAMA VI bridge and its approaches, in
order to obtain data regardlng with the relation between traffic

volume and speed and also with maximum traffic capacity per
hour on the preseat bridge.

The survey result and its analysis have been described in
section 4-5-2,

According to the data, normal traffic flow has been observed
for traffic volume of up to 900 veh/hr. and its speed is
.33 km/hr. For traffic of between 900 - 1,100 veh/hr, conges-
‘tion takes place resulting in reduction of speed. Above
1,100 veh/hr, éomplete traffic jam occurs with its speed of
as low as 17 km/hr. Traffic condition does not change above
thié traffic Volume, 80 it can be considered that maximum
tréffié volune is attained at 1,200 veh/hr.

- The relation of trafflc volume and its speed can be described
as below:

YELCOITY

00 3007 w0 Ao " 950 " vdo " 1,300 1500 1700 1300
| . QUANTITY OF TRAFFIC
FIG. 9-2 ASSUMED O/V CURVE
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Traveling time'for the

0 -~ 900 veh/hr. 60

900 ~ 1,100 veh/hr. 60

Hence, time difference’

conditions is

sec min

ghin -2

13

Accordingly, time loss
can be estimated as 3 min.

1.5 Km distance aret.

*

. 1.53 _ 2min 47890
1.53 _ .min ,,.secC’

between normal and congested

sec min

- 475€C = N p65eC

pek vehicle ddfing condestion
26 sec,, and at intermediate point

between normal and congested states as 1 min. 46 sec.

Traffic voluime counted

during the time;éxceeéing'goo

veh/hr has been regarded as time loss afflicted traffic.

Nevertheless for each‘time
900 veh/hr line, time loss

that the o-v curve éxceeds:the
is caleulated as half for the

traffic of 200 vehicles among exceeding 900 veh/h¥ traffic.

The relation can be expressed below,

TRAFFY,

- )\

N/

Fig. 9-3

THeE

TRAFFIC CONGESTION
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Thus calculated traffic volume (by classified vehicle)

~is multiplied by time loss and again rultiplied by time value
calculated in 9-2-2 to estimate total amounts.

“fhe value ohtained ahove is regarded as the total time

l6ss due to'tOtal congestion and calculated as bénefit for
the new bridge.

W
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9-2-4 Benefit based on diverted traffic

. .

Benefits of diverted traffic calculated in traffic fore-
cast which uses the new RAMA VI Bridge with project case and
other bridges without project case will be estimated in the
following items,

a) For each zone-pairs difference of distances between
the centers of each traffic generating zones and
attracting zones in each case of diverted and non-
diverted, will be multiplled by V.0.C. at the speed
of 24 Km/hr.

b} For each zone~pa1rs ‘difference of time distanCes
between the centers of each- generat:ng zones and
attracting zones in each case of diverted and non-
diverted, will be multiplied by time valué of travel.

Remarks: i)} Time distance is calculated by travel time
combination of average speeds and distances
by links.
ii} Benefits by time distance is for passenger
cars only. Buses are not . taken into accounts

for diversion and trucxs are ‘fgnored, since

“having calculatéd crew cost in v.o.c..

1ii) In the section of main'bridge and its approaches
40 Km/hr is assumed instead of the design
speed of 60480 Kafhr .

Effects of reduced congestion on other bridqés‘due to
diversjion has not be analyzed in this study, because on each
of existing bridge, the degree of congestion is S0 seévere that
the congested conditions will not be altered in spite of

diversion, and also survey of congestion conditlon is not
specified in field survey of the present study‘
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9-2-5 Maintenance cost savings

The present study project is not a new bridge construction
but rather a bridge improvement.

Maintenance situation has been described in 3-7 which is
being far below from maintaining a required service level,
For users of the present bridge, there must be great loss in
their safety and trafficabilities.

In this analysis, benefits are to be calculated on a
basis of cost of ideal maintenance.

Maintenance benefits are defined as to be the difference
of maintenance cost with and without project.

As the project contains both bridge and road section.
Benéfit calculation has been carried out as follows.

1) - As regards with road section, in the case with project
‘the length can be reduced. The economy of maintenance
can be thus attained.

2) As for bridge section, since the bridge has been
deteriorated, substantial amount of cost is anually’
‘necessary to maintain a safe and satisfactory service
level. On the other hand, the new bridge could be
relétively raintenance free due to its concrete
structure. Routine maintenance is, therefore, con-
fined to be'only'the costs of electricity for lighting,
' ¢leaning and minor repair. Hence the cost is supposed
cheaper than those for the old bridge, and the differ-
ence can be regarded as benefits.

All of thése items has been totaled and estimrated as
benefits.
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9-2-6 Aggregation of benefit

*

Benefit table is formulated through the benefit caléula-
tion with the traffic table {Appendix 9-1), based on the future
traffic study in Chapter 5,and the definition of the benefit
calculation.

The differences of traffic table to the future traffic
study table are as follows:

a) Future traffic is calculated un€il 2013 with the same
growth rate as of 1990 - 2000, '

b} Traffic of cach year is projected, based on- the
studied traffic of settled year with the fix rate.

1) Benefit from the dafferences of the. project distance
Wlth and without: scenario.

T X (2-54 2.63 6.33 2.43 5.19)"'x 365 x 0.36
traffic, proper to RAMA VI Bridge

1984 - 2013
i : 1 for passenger car

wnereas, T
t

13

2 for light & medium bus, 3 fox heavy bus
4 for light & medium truck, 5 for heavy truck
second paragraph : v.0.c. at 40 kn/hr -
365 number of days in a year

0.36: distance differential with and without project
Tti H 30 X 5 matrix.

2) Benefit fron the difference of v.0.C, at diffexent
running speeds with and without project.

Teix (0,11 1.5 4,33 1.2 3.57)°' % 365 x 1.8

where second paragraph : difference between

922



 v.0.c.s at 40 kn/hr and 16 ka/hr
1.8 : present project distance, km

3) Benefit from the solution of congestion

Teg® (28,02 64.37 301.44)" x 365 x 3243 4

60
whereas, sécOnd'paragraph : tire value vector
 for passenger car. I & M Bus H. Bus
3.43 average loss time of congeétion in minute in 100
'k -t congestion index, calculated as
_ 1 1 1
k.= T % 2~ X 0.85 x 16 ¥ 1500

4) Benefit from the difference of the project distances

-with and without project for induced traffic.

T .x(2.54 2.63 6.33 2.47 5.19)* x365x0.36 x 0.5
ti

where, T'ti ¢ induced traffic
0.5 : 50% of traffic, proper to RAMA VI Bridge
benefit,

5) Benefit from the difference of v.o.c.s at different
_running speeds with and without project for induced
traffic. )

T'¢ix(0.11 1.5 4.73 1.2 3.57)' x365 x 1.8 x0.5

6} Benefit from the solution of congestion for induced
traffic

3.43
60

Tpi% (28.02 64.37 301.44)' x 365 x x 0.5 X k
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7 Benefit from the longer distance of the traffic
necessary to run detour, - '

X(2,64 4,28 11.58 3.85 9.11)'%x365 ¥ 0.25 x 1.9

where , second paragraph : v.o.c. at 16 km/hr, .
| ' supposed traffic speed to run
detour - :
0.25 : ratio of middle ring road traffic among total
. traffic |
1.9 : longer distance than to run ﬁAHAAvI'Bfidge.

8) Benefit from the time loss to rYun detour

. %(28.02 63.37 301.44)" x 365 x 213 4 0.2%

Tes 60

where 9%3 : time loss in minutes in 100.
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Table 9-12

Benefit Table

Thousand BANT, Mid 1981 price

Traffic, profex tol _ [f
SEUUR FE - Rema VI-Brldge Diverted Traffic | INOUCED Traffte
Project ‘f“?‘"}""f vio.e. | mime | vioe. T Tiee v.o.c.| Tiee LU Reatvass
'_ Year | = Year Savings |Savings | Savings Savings Savings ‘savsr,gs
1 1984 | 71600 | 21600 | T 21200 | 31700 | 2200 3200 15100 | 107550
s 1935 12200 21300 26500 | 33800 2200 00 | 165200 | 105000
6 1936 | 72500 | 21600 ]| 33c0| 4es00 2200 3200 127700 | 100800 |
L7 1987 . | 72800 | 21900 1590 | s1100 | 2200 3200- | 186300 24470
8 1938 73100 22200 Bs | s7900 2200 3200 197200 87200
o9 ) aese | 13400 22500 | © 44360 | ecdon 2200 3200 | 212000 5690
A0 .19 | 1900 | 22800} . 32300 | 48300 2200 3200 183200 €5100
n | | 1s000 23100 34500 _ 51700 2209 1200 | 123700 €500
12 1992 74300 23400 33600 | 59300 2200 3260 202060 58100
13 19731 74506 | 23700 23490 | 65200 7200 3200 212300 54300
14 '1994:__ | 74500 24500 47679 | . 71390 2200 | 3200 223200 5}200
15 1995 | 19200 | 24300 | soo00 | 7es00 200 | 3200 | 232200 | 4150
16 2935 75500 | - 24600 54400 | 81700 | 2200 3200 241600 24100
17 1997 25600 | 24900 $8200 | &1200 2290 Jzooﬂ 251500 | 41600
18 1958 76100 23200 | 62000 | 93109 2200 w0 | 261800 33100
19 '71'99-97 26400 25500 €6100 | 93200 2200 3200 FYrizes) 35420
20 2000 76700 25800 70400 | 105690 2200 3200 283330 33000
n ‘20m 76500 25940 75000 | 112600 2200 3200 295709 0700 |
22 2002 76900 | 26000 79300 | 1187 2260 3200 309100 7555
- 23 2003 77000 26160 85000 | 127600 2200 3200 321100 26590
24 2004 7100 26200 90400 | 135400 2200 | 3200 333700 24700
25 2005 77200 26300 96000 { 144100 2200 1200 342070 23000
26 2006 77300 26400 | 101900 { 152900 2200 3200 36330 i |
27 2001 - 77400 26500 | 102200 | 162200 2200 | 3290 379700 15350
28 2003 71500 | 26600} 1p4eco | 171900 2200 3200 195050 1EE00
“29 2003 77600 | 26100 | 121400 | 102200 200 | 3w | snxe | 1730
30, 2010 . | 71200 2¢800 | 126200 | 189200 2200 320 225300 15970
n. o1 ¥7300 26900 | 136100 | 204300 2200 3200 450300 15000
32 2012 - 71900 22000 | 144003 { 215950 2200 3200 420200 14200
33 I3 | 78060 27106 | 132200 | 2253300 2209 3200 131000 13100
Total é,zss.m 742,300] 2,186,900] 3,280,500] €6,0090 | 26,000 | 8,£52,8200[1, 120,900

3-25



9-3 ESTIMATE OF ECONOMIC COST

9-3-1 Exemption of ‘transfer portion _
It is necessary to exempt the’ transfer payment portion
from financial cost to estimate economic cost Of the project,

Necessary iteis to be considered as follows:

a) Tax and Duty _
Financial cost is estimated, based on the market
price, mid 198} price.

| Therefore, tax and duty porLion of each items, Which

constitute total financial cost are to be eXempted
as to their tax rates.

Table 9-13 Rates of local tax

k'
Clearing and Grubbing : 9.1
Earth Excavation ' 9.9
Embankment . 9.6
Eﬁbankment,_Selected material 10.8
Soil Aggregate Subbase s 10.8
Crushed Stone Base | 6.7
Soil Agdgregate Shoulder 10.8
Prime Coat and SBST 5.8
Asphalt Concrete 5.5
Pipe Culvert ' 8.7
Box Culvert '10.0
' Super Structure of main Bridge | '13.0
Prestressed Concrete Viaduct 13.0
Prestressed concrete Railway 17.0

Source: Custom duty table, Department of Business Econonic
and the interviews with CGovernment Officer thereof.
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Import_duty 1s‘ign6red as thé any of items can be
produced domestically, hovwever such comnoditics as
petroleum products ang enexgy are produced from im-

ported rYaw nmaterials,
 Other tranéfers
'Other itcms constitute the total financial cost
except direct construction cost and tax (incl. duty)
are land acquisition, compensation for factories, gas
stand, electric cable, housing, small -scale business,
physical contingency and consultant fee, while agri-
cultural land and plants are negligible,
 Land acquisition is considered as transfer payment in
‘this report, Although there is a theory to include

land acquisition cost in economic cost, since the
'dxfference of land opportunity cost before and after
the prOJect is the economic loss if the dlfference
* b&ing negative, but here the new project is always
considéred as the positive difference, that is the
reason why the projects are implementéd. Therefore,
‘land acquisition cost is not included in econonic
¢ost of this study.

. Land acquisition M2
850 baht for Thonburi side

1275 baht for Bangkok side
Compensation for housing, gas tower including trans-

. mission and cable and production facilities of

' factories are only’ to be considered as the economic
cost after adjusted by tax and duty portion to the
total economic cost.
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Table 9-14 Compensation cost

Mid 1981 price

.Housing 0.4 mllion baht foxr one house
.Gas stand 10 Mlllion baht

.Production facilities 51 Million baht in’ total

of factory

.Business 6.8 Million baht in total
-ReconstrucLion of Electric - 55 Million baht |

tower and cable

¢) Shadow price
- The possibility that shadow price should be used to
“adjust the value of inputs to reflect their real
cost was considered,; but was not found appropriate
in present circumstances. -

_ There is minimum wage law in Thailand which provides
a minimum wage of 54 Baht/day for'unékilled labor.
Although it is poss:ble to hire around and below the
wage in up- country side, greater Bangkok Area where
rates are slightly higher than commonly paid. Thereiore,
unskllled labor is not shadow prlced. There is a free
narket in skilled labor.

There are controls on foreign exchange transactions.
Permission is normally obtainable for all reasonable
purposes and no black market exists in'foréign ex-
change, so shadow pricing for the foreign ekchange
comporent of the cost is not used. Ratio of foreign
currency portion and domestic carrency portion is
about equal.
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'9~3-2 Inflationary Construction Cost buring the Implementation
Period ‘

As the economic¢ cost henefit analysis is the comparison

between econonic cost and economic bencfit, based on the initial

-year, it should not be considered the inflationary price rising,

‘both in cost estimate and benefit estimate. Nevertheless, it is

the customary method to include the price- rising Quring the im-

: plementation priod only. 7% per a.n. is adopted in this report.

This rateé is considered appropriate rate judging from the analy-
sis of Thailand G. D.P, deflator (See Appendix 2-1).

94~3-3 Economic Cost Table

Tentatlve Financial Cost is estimated as 799 million baht
at mid 1981 price. {See Table 9-15)
Econom;c ‘Cost is estimated, based on this tentative financial
cost, after adjusted according to the table of tax rates,
listed in Table 9-13,
However, phys:cal contingency is estimated by the average of
‘adjusting rates of construction,
" compénsation for production facilities including.
housing eétc. is considered economic cost by 100%,
adninistrative feé for economic cost is estimated
as 50% of financial cost,

Total‘eéondmicréost'is‘converted to the adjusted economic cost
by 7% per a.n. pfice escalation based on initial year.
Aécording to the tentative implermentation schedule as dis-
cussed in 9-3-2.
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Table 9-15" F.C., E.C., Adjusted E.C.

Million baht, Mid 1981 price

1981 1982 Adjus- aaq Adjus-
- 81 _ _ | ‘tea 1983 Ncea
F.C.*)] B.C.22 | F.C. E.C. E.C. |F.C, B.C, E.C.
Const- Ipoad| 7.91 | 7.31 36.04}F 32.31 | 34.57 | 38.27} 34.29 | 38.23
ruction . ) o . _ ) _ )
Cost | Bridge | 40.63 | 36.18 | 178.32[159.78 | 170.96 089.23 [169.58 |189.08
Administra- 11, 13 | 37 53 11.12] 10.57 ] a1.30 §11.12] 10.57 {'11.73
tion Pee o : : : ; . e ‘ ‘ d :
Physical 17.19 | 15.40 16.19] 14,50 | 15.51 | 16.18] 14.50 | 16.08
Contlngen_c_y : ‘ . s I T
1and 51.57 2.00 0.00|] 0.00| o0.00]| o0.00] o0.00]| o.00
Acquisition - S , - RN P
Compensation [172.90 172,90 | 0.00| 0.00| 0.00| o0.00| 0.00 | 0.00
Total 302.33 [243.32 | 241.67 [217.16 | 232.34 P54.80 [228,94 |255.12

NOTE: *1 F.C....... Financial cost
*2 E.C.....,; Economic cost

Maintenance cost of new RAMA VI Bridge bécomes far higher
than that of pfeéent RAHA VI bridge, siﬁCe price escala-
‘tion of the electricity cost inf)uenCes the total cost.
Thereforxée, the benefit through maintenance can not be
calculated. ”

 Table 9-16 Maintenance Cost of Néw RAMA VI Bridge

Million baht, mid 1981 price

Yearly _ S - L 12,22
Electricity (11.10) |
‘Others ' { 1.12)
Periodical {each 7 years) _ 8.50
overlay ' ' { 4.30)
Painting { 3.30)
Exp. Joint ( 0.90)
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Residual value after the project life of 30 years, is

adopted as 15% for road on adjusteqd economic cost and

32% for bridge on adjusted economic cost. 32% for bridge

is calculated as the residual value at 30 years after

openinq to traffic use, considering 15% at 50 years,

Total 140.10 Hillion haht is considered to be minus
component of cost items. (See Table 9-17)

9-3-4 _Internal Rate of Return

Discounting the economic cost stream and economic benefit

stream over a 30 years project life period. I.R.R. is calculated

at 20.3%, which indicates the project is feasible as the 20.3%

is higher than the nation's -assuied opportunity cost of fund,
12%,

§ 12498 : -
20% + 12498 + 37657 X {21 - 20)2 = 20,32

{See Table 9-18)
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Pable 9-17 Economic Cost Table

Million Baht, M1d 1981 Price

Project : Calendarx ]
Year Year Real Value Discounted by 12% Value
1 1981 243.32 243,32
2 1982 ?32.34_ 207,45
3 1983 255,12 203.38
4 1984 12,22 8.70
5 1985 12.22 - 7.77
6 1986 12,22 6.93
2 1987 12.22 6.19
8 1988 12.22 5.53
9 1989 - 112,22 4,94
10 1990 20.72 7.47
1 1991 12,22 3,83
12 1992 12,22 3,52
13 1993 12.22 3.14
14 . 1994 12,22 2.80
15 1995 12.22 2,50
16 1995 12,22 2.23
17 1997 20.72 3.37
18 1998 12,22 1.78
19 1999 12.22 1.59
20 2000 12.22 1,42
21 2001 12.22 1.27
22 2002 12,22 1.13
23 2003 12.22 1.01
24 2004 20.72 1.53
25 2005 12,22 0.81
26 2006 12.22 0.72 -
27 2007 12,22 0.64
28 2008 12,22 0.57
29 2609 12,22 0.51 -
30 2010 12.22 0.46
31 2011 20.72 0.69
32 2012 12,22 0.36
33 2013 12.22  A140.10* 0.33  A3.73%
TOTAL 991.28 734.15 .

NOTE: AMINUS, * RESIDUAL VALUE
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Table 9-18 Analytical Table for I.R.R,-

= Thousénd Baht, #Mid 1681 price

PRO- | CALEN- Cos BENEFIT
JECT DAR REAL PISCOUNTED DISCOUNTED REAL {DISCOUNTED|DISCOUNTED
YEAR YEAR | BY 20% BY 21% BY 20% BY 21%
1 1981 | 243320 | 243320 243320 0 0 0
2 1982 | 232340 | 1931616 192016 0 0 0
'3 1983 ] 255120 | 177166 174250 0 0 0
4 1984 | 12220 7071 6897 151100 87442 85292
5 1985 12220 5893 5700 165200 79668 77067
6 1986 12220 4910 4N 177766 71413 68511
7 1987 12220 4092 3893 186300 62391 59360
8 1988 12220 3410 3217 197200 55034 55928
9 12989 12220 2841 2659 212000 49304 46137
10 1990 | 20720 4015 3726 183200 35505 32950
1 1991 | 12220 31973 1816 188700 30476 28049
12 1992 12220 1644 1501 202600 27186 24814
13 1993 | 12220 1370 1240 212300 21810 21553
14 1994 | 12220 1142 1025 223200 20861 18727
15 1995 12220 951 847 232200 18085 16101
16 1996 12220 793 700 241600 15681 11845
17 - 1997 | 20720 1120 9381 251500 13603 11911
18 1898 12220 550 478 261800 11800 10247
19 1999 12220 458 395 272600 10239 8818
20° - 2000 12220 382 326 283900 8886 7590
21 2001 | . 12220 318 - 270 295700 7713 6533
22 2002 ‘12220 265 223 308100 6697 5625
- 23 3 2003 | 12220 222 184 321100 5816 4845
24 2004 20720 312 258 334700 5052 4174
25 2005 12220 153 125 349000 4390 3597
26 2006 12220 128 104 363900 3814 3099
27 2007 12220 106 86 379700 3316 2673
28 2003 12220 88 71 3195000 2882 2304
29 2009 12220 74 53 413300 2507 1987
30 2010 12220 61 48 425300 2150 1690
31 2011 20720 87 68 450300 1826 1478
32 2012 12220 42 33 470200 1650 1276
33 2013 | 12220 35 27 491000 1436 1101
: -1401004 - -409* ~-314*
TOTAL 991280 | 658216 650952 8640800 670714 623295
Note: * Residual Cost
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8-4 TENTATIVE ECONOMIC EVALUATION

9—4—1' Net Present Value

To evaluate the project, N.P.V. is assessed with the
differential between estimated economic¢ ¢ost stream and
estimated economic henéfit stream, each converted to Intitial
year by 12%, which is assumed opportunity cost tw Thailand.

Thousand‘BAﬁT,'mid'lgal price

Present value of benefit | 1,380,900
Present value of cost - 734,150
N.P.V. = 646,750

{See Table.9¥l2, 9-17)

N.P.V. is positive by wide difference, therefore the
project is to be considered feasible.. . N

Opportunity cost of fund in Thailand is not systemétioal-
ly approached. But it is supposed that the opportunlty cost
is as high as 12% since the stage of economy is on the upwards

trend. Here, 12% is adopted as the generally admitted rate
and also used in the reports of I B.R.D.

9-4-2 Sensitivity Test

To assess the project feasible or not in‘operational
concept, two cases of sensit1v1ty test are implemented

‘One is the case of . higner cost due to the estimate
variance of compensation, and . other is the oase of loaer
benefit, due to assumptlon date of Outer Ring Road construc-
tion. '

a) The case of higher cost :
There exists the possibility that the alignment of the
project would shift a little to the North from the most

probable site, in which case the comoensatlon cost would
differ, due to the existance of factory.
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*

:'However;‘the calCulation of T.R.R., using the higher

' estimate cost, shows that the I.R.R. is 18, 2%,
which perceptage remains higher than the assumed
opportunity cost of fund in Thailand, 12%.

S ‘ | (See Appendix 9-2)
b} The case of lower henefit
Traffic for this study is estimated, hased on the
assumption of opening date of Outer Ring Road, being 1990,
although thexré exists the possibility of opening the road

“much ealier, during 1986 - 1989, Construction of OQuter
~Ring Road would change the traffic flow and substantial

amounts of traffic, now estimated to use the RAMA VI

Bridge would divert to other routes. Here, calculation

of I.R. R., using the benefit strxeam, based on tne traffic
estimate, reflecting opening of Outer Ring Road during
1986-1989, shows 19.5%, which is also higher than the
assumed 6pportunity cost of fund in Thailand, 12%.

' | | {(See Appendix 9-3)

9-4-4 Unquantified Benefit

In this report, benefit is estirmated through the guanti-
fication 6f clearly definitive items only. Therefore, it is
consideréd that the benefit calculated is the lowest and
reliable among other possible calculations.

The construct1on of RAMA VI Bridge provides many other
"beneflts, which are not easy to quantify without artificial
sophlstlcated methods.

" These are as follows:

a) It should have been necessary to calculate thée benefit .
for not only the project bridge, but also other bridges
influenced by this project through the mitigation of
traffic congestion. Although, the mitigation of traffic
congestion on other bridges is neglected, thére must be
substantial amounts of benefit generated.
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b}

c)

d)

e)

f)

Preséent RAMA VI Btidge,‘due to the cOmplicated aiignment

‘and road conditions, has the hlgher tendency ‘to have

traffi¢c accident.

Construction of New Rama VI Brldge provides safer traffic
flow. '

Therefore, it is supposed that substantial amounts of
benefit through the decrease of trafflc ac01dent.

12 ton weight limit is irposed wpon the present RAMA VI
Bridge. Therefore, it should he a great impact on the
rationalization of commodity flow by the abolishment of
weight restriction. ' _

In this report, benefit is calculated 6hiy through the
automobils (more ‘than 4 wheels car), but 45% of reglstered
vehicle is the Motor Cycle in Thailand.

There must be substantial amount of bEnefit for motor -
cycles also. '

By using the present RAMA VI Bridge fdtiﬁehiéle Eraffic,
it prohibites any improvement for Thailand National Rail-
way. '

National Railway w111 have free ch01ce w1thout consider—
ing the hlghway use of RAMA VI Brldge.

After the startlng to use the Middle Rlng Road and New
RAMA VI Bridge, the RAMA VI Bridge becomes thé corner
stone of traffic for. Thonbur1 side.

The opportunlty cost of land near RAMA VI Bridge wxll
increase and 1ndustr1es wourld bhe attracted whlch galn'
higher value,

936
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APPENDIX 2--3

INTERNATIONAL BALANCE OF PAYMENT
MILLION BAHT
TYEAR . - ) :

—_— 19718 1976 Ty} 1918 1579 1980

TRADE BALANCE -20,160.2]  -anebeg]|  szs.sse.e]  -2e.si0.0]  canicsin T ~31,581.9
EXFORT (F.0.G} 44, 34¢.5 £0,36),2 10,4628 82,250.81 - 1c6,881.2| 132,055
poorr (.00 | sasasa) cnasal C csseacs] caegsssal fasyers | cisenne
WO MESTTARY . - ~56.8 ~£54.7 <§10.8

NET SERVICES T $,160,8 1,632.3 2.405.2 14,2131 319 5,616
RECEIETS te,550.6]  a5533.3] w2028 cevaesie| 33,2600
PAVIENTS <10,350.8] -32,350.8| az:366.5] aneqe]| -z -6

KET GOOCS & SERVECES =14,660.¢ ~g:442.4]  -2)093.6]  -2q,260.9) -tn,m5.2 ) 52,4045

USREQUITED TPANSFERS 1,632.2 IR - 831.3 .816.0 1,224.0 4,275.7

- BRIVAIE LM 160, 8 2135 2280 §EL.5 1,527.9
| GIVERNMENT 1.6 383.1 358.6 €41.0 1€2.% 2,745.8
BALANCE ON G0O05S,- - d - - N
services & exsegurted - 120368 29,909 -20 3511 - e8] -a2550.2)  -as,629.8
FRANSFERS ’ B .

CAPYTAYL, MAEMENT 1 154.1 9,363.6 13,5£6.9 e,858.3] 3,765 50,040.5
DIFECT ENVESTMENT 1,T44.8 1.61 ¢.1 2,163.¢8 3,010.8 !.cc_lir 3,815.8
TeNGjeaaTALIE L5l asemal s 605981 - 20,6939 33,086.2
JIRER TRIVATE 2,600.3 2,178.5 S.228.4 1,656.2 3.541.2 €,516.3
LOCAL GOVERNMENT e .
EPOECT IX ~13.1 - -5.3 < -
CENTRAL CWERSMENY  —120.6 2,317 83,7 6osasl asinof . 6xau6

NET ERZONS SORISSIONS 1,155.6 -365.5 26,98 .q,711.4 £35.8 3,214.4

OVERALL BaraNcE -2858.0 -t2.8)  -msts| cwwso|  anszmel o sap

NOTE [ --——--~ QUTFLOW - SOURCE ! BANK OF THAILAND
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APPENDIX '3 -- |
NUMBER OF REGISTERED VEHICLE 6 TYPE IN THE COUNTRY 19751984

THOUSAND
: GROWTI)
TYPE OF | \ _RATE
VENTOLE 1975 | 1976 | 1977 1978 |1979 | 1930 { 1981 (1976~
PASSEBGER 294.08-298.4] 371.3]362.4(387.3 |411.38 437.0 | 5
CAR_S (28.2)[(26.1)|(23.8))23.9) (23.1)(39.1)](21.7)
o | 479.5 511.5| 645.7] 714.1[793.3 |852.6 bsi.g 13.4
HOTORCYCLES | (46.50[44. 73 |t46. 5 ks1.2) | (47. 3| ca6.89](47. 5)
oMoTOR 1 6.4 s.] 8.6] s.6] 9.0| 9.4 9.8 8.9
TRECYCLES - 110.6) [0.m) | c0.61 | 10.6) [10.5) |c0.5) | 0.5
22.7119.6 | 27.4| 28.1] 28.4] 29.9 | 31.4" -
BUSES o . .
. .2 ante.anleola.nla.s .e
- 1 238.1) 285.2] 345.5|368.4 [417.2 lsss.5 b19.3 151
VANS & TRUCKY (53, 13[(24.9) k24.9) | 1265 124. 912571} 26..09
@3 anfe.2te.s) iz liz.e) liz.n
| |1061.20145.011389.71519. ¥1678.01820.2p003.1 12.1
TOTAL (1001] (100){ (100) | (100) [(100) |(100) [(200)

NOTE : 1979-1981 ESTIMATED |
SOURCE : REPORT OF 1979 ; OEPARTMENT OF HIGHWAY , MINISTRY OF COMMUNICATION
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TRAFFIC FISCAL YEAR'; 1973 ~ 1975

APPENDIX 3.--2 |
LENGTH OF NATIONAL AND PROVINCIAL HIGHWAYS OPEN TO

K
RATIONAL HIGHRAYS ‘ N
FLSCAL : . . . FREOVISCIAL GPRAND
TYFE OF SURFACH BLIGHWAYS T TOIAL
YEAR PRIMARY SECONDARY TOTAL
Concrete 1z, 070.5 9.2 59.2 £.1 92.3
Asphale s.680.8] 5,300.4 10,981.2 2,552.1°° 13,533.3
1973 Creshed rock . . . "
5.Sofl Agg. R 933.6 1,081.5 £.033.% 5,016.6
i Fota1® steds.r ) 6,243.2 12,092.9 | é.589.7 18,672.7
Contrete . - 99.% 21 . los.9 8.6 1nr.2
hsphalt 5.890.2.| - 5,750.7 11,640.9 ‘30167 14,657.¢
“3971% Crushed rock - B ) .
§ Soil Agg. 12.8 §74.2  746.8 " 1,9835.7 ~6;132:5
Yotal 6,062,3 6,434.0 12,436, % '7,0;1.& 19,507.3
Cencrete BRI N B TR 133.5 5.6 ‘nrz
Aspralt s,9ut4.2 ] s5,790.2 1, 2¢6.2 3,382.2 1,657.6
1975 ] crusted soox ' - ‘
5 Sofl A33. 72.6 745.8 8.4 4,013.3 1,7132.5
Total €,681.5 6,576.6 . - }2,658,1 ¢ 7,439.1 19,501.3
‘ Concrete 9¢.27 38.8 .S s.0 s’
2sphale 5,828.2 | &,00E.8 11,835.0 6,267.6 15,126.6
197¢ Crusted roci ' ' cn-
e Sait oo 72,6 613 51,5 4,601:1 .5,353.0
Total 5,935.5 | 6.724.9 12,7204 | 8,876.7 21,€80.1;
Concrete 84,2 " 38.9 131.6 7.9 BYIRY
Asptalt . s, 8368 | 61858 12,000.2 | 4,802.1 16,$36.3
13727 §érusked rock 12.6 " E49.2 22,3 5,007 5,746.0
b Soil rock . - _
Total c6,601.7 | e.85¢.4 12,856.1 9,%401.7 22,181.3
Cotcrete 81.7 19.9 114.¢ 6.1 12007
Asphale 6,0t4.3 €,519.5 12,563.8 6,103.¢ 18,881,272
1978 JCrusted rocx ' IR B '
5 Soil reox _ 2.5 175.0 541.5 5.516.8 £,093.9
fotat 6.210.5 | 72,0140 13,2259 11,7559 25,068.8
Cercrete 1119 i1.s 3524 20.4 173.8
Asphalt €,346.2 7,012.% 13,359.2 8,103.9 21,%i%.)
19718 forusted rick - -
{5 So11 roex 63.5 118.9 207.4 S.5¢8.6 5.356:0
Total §,526.6 | 2,193.3 13,6779 27.437.9

13,223.0

SOURCE : STATISTICE SECTION, PLANNING DIVISION ,

DEPARTMENT OF RIGHWAYS
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APPENDIX 3 - 4
BUDGET COMPARISON OF THE GOVERNMENT TO THE DEPARTMENT OF HIGHWAY IN

19691979
o MILLION - BAHY
FISCAL YEAR | GOVERNMENT BUDGEY HIGHWAY BUDGET : Pg‘;gég,rigg
1969 : 23,960.0 . 2,611.9 10.9
1970 27,299.0 - 2,933.5 10.7
1971 ' 28,645.,0 S 3,052, | 10,7
1972 _ 29,000.0 2,596.5 | 9.0
1973 32,030.0 2,845.5 . 8.9
1974 39,027.6 3,069.9 1.9
1975 '~ 50,500,0 3,145.0 T4
1976 62,650.0 4,633.0 1.4
1917 . 68,790.0 4,444.4 645
1978 81,000,0 5,322.6 6.6
1979 92,000,0 _6,177.4_ 6.7

SOURCE :  FINANCE OIVISION, DEPARTMENT OF HIGHWAY

AP ~ 34



49501 %ﬁ_ Sim £ohs v bokL BEO% | G401 L) e rh ke :1_ LGOI TIRITAR R sy 161E] 5109 | og9l T TYAGY ONVHY
[ 91 sl [ Wl el [ o 9 WL | 008 00 i [ 9 | oyt J34 il 1 wiel
i1 61 i 5E w6 0f S | 00'9-00'$ 611 e 8l on of | © 52 g N 00'3=00""
9 51 11 & A A " g ! 80' 500" 1. 4 LT 9 ] 9 9t 1 L] 8 00'G=00"y
i $f % AT [3 ¢ o R TR 7 L] [ % 51 9 L 11 Q0 4004
[+ 9 5t ] [ ' L1 ] 0 [TH TR 1) 4 4 [] [} of 9 4 T 00°'C~00"2
4] 1 1 4 0 44 94 ] H 00 L=00" ) 4l 1] ot l 3 o 7 " 1 00 =001
6oL LD 5 ot @ [ ot 0 00" 120002 R SU fL L 1| e [T "l [} 00 1=00"1T
gl 3 3 H [REY: % L4 7] 00'mie00fl 461 gt 3 1 v | W 5 4 z 00T HT=00"CT
e b s w2 Ly G B 01 0 | op'le-op'ee ' 5 1 A T 9% T [ 00" L0024
L1743 S| lTL| se2L e[ ER0t ]GOS | 96wt 1S WAL LER0L 51 |00 | el e [0L0L | 880% 19l L] WAL
b ' [ LT 9 49 Lol i 9 00 TI=00" 1L iut it o L] L] Gn L in .9 R9°TI-99° 1L}
hy 9 9% Y) L]ty ol 5% 6 | Ob'idman‘oC st ooy 09 W ows ¥4l I ] 00" 12=00" 0L
e [t L] [N HET) it ol oL | 00'02s00'CY KRG 29 [T By 9% [} 000200 61
. . { [RAIEC T ! {1 eo'cirouys
W, sy o] W Y o4n uil 41 m 01 L0001 99 L[ ool | s6) S | 9t Cse | w01 PN TR
ICERERT K S
"o ot Y 0L il ne 7] 601 " ~ 0N L1000 | oA ] 1 1) b Ly 1% L] Vol mﬂ DL Lm0 L1
j ! 00°L1=0L " 0y IS AT
oL ¢] s it TR TR 1z 0L 91=00'91 [T VW [13 [T R S 11 0legle00t91
) iR| <R el g ] £ (S [T D IR 599 "Wl o i) 59 1 W als % [ 00 01=00"%1
95% L3 133 [ 2 " (1} 1S 61 | DO'SI=00'wl| Hen 5% 174 1% FA TN INA B 1 §l. ' 00" 51=00"n|
B35 9] wil U L3 L ¥ 1] 1t S0 nl=00' 1 99 09 156t 9 oo S4T | 90t 0 00 41=00"C1
065 K V3 T ¥ - wl 14 60 6L=002¢ %9 w 73 4] 9 wr | 9 00°Ci-00°21 |
109 69 | 154 [ "l &9 e | 851 00 T=00" e sl St | 59 L} ogY 208 56 - ¢ 002470011
5g5 SRR 9 TR EET] (L o VTR T Y] D 59 | oy (773 8, ¢ 00" Ti=00 0t
"y Su | wdt [74 94 M e LW [ W 006 (Y PR i) w9l [CT Y BE) 0001005
158 AL EEEDHECON T 0062084 e Rl o] o 9 | tn | ooz oo 3 00 ¢-08"y
, g ol =t 4] L0 onn T ; Coam (.. OM'ge0R'a] Y e W [T} IR 094 [ ' 00 p=00"g
41 I IR o | &6 It e 404 Lot BT gentd .89 v s 0 1. B | TR T - 00 gL
av ] 1 v o T TR 1) Wl R - L0l . . 965 vl ok 19 g loz | oin | 20 ¢ 0 L=00¢
STELL L CReep S0u S | IS R | Se | 0ne00) el 9 g | A S1 ] o5 g0 | ee | ¢ 00" in00°9
o L ST e R o1%401g] ‘ , Py eeipawenper ) #12401q
uy ea320nag) ?.......353:?3...., (WO vey | sey | a3 g ¥AGK uwasuopag| (AAERH .Ea_ih.ci-xv Qs axer ) e a2k upen ufOM
..wnwﬂw SARaL 7.5..._. .:___ AR Iimpagleodow| Lunpey o 1, . r”w““.“ LT 53._. any o 010}y U TR
(AvQS¥MHL) tg& 2 AWM . 7 QNpogNl {XOXONVE O1 [U(ENORL WOUd) GNAOBLNO

_ (1)1 =t XIGN3ddY
39Q1HE 1A YAYY NO LNAOD Jlddvil

AP -~ 4-1



T et v e TG 1 oub 565 T ey | Wen ] 3TR0L | TEZEC [Twien ows) ™ gogts 1 vgoi] win. | stei | véen| sek [ gr | ciw obidt] digk| iwivs s
R R T L0 [ 64t | mIThy 4% M PrE) {wios 07T | 86 me CIEE e [ 4 ,.,3;.. DR T 1#10y
88T o & o] 08 8 oo [ f T3 00 9=00"5 . [£1 ¢ [ [ T | G F =] ou [ 6. ‘nﬁ 007 900
) ey $ AT 9] | : 00°5=00" . 134 KBTI TN L6 [H ng_ 005wl n
w6 L O I e e B A N T I N PoosmeyR 9 ETb ) o] ] R 00me00'E
L9 [ o | 0 2 ? - T 9. L 4dt 0 [ BV [ strfen0"z | R 5 o L - _ - 0] W z _ 80002
s et | ot fo o o LG ]ao s 0] BU T o0tie00t oget L G| 0l EEEREE TR B | T ] tptzenont
9r | .60 L - mop oW B LT 00t =00 TS —,2 Cla ] H AR
LA P R o Tof.T (st ldm| 85 | 00TH3-00"12 . RN 9 3 AR
05 | 9% [ 9 | 6t I R S T I - R L A R B BT m nb | 6L M,oo.n.oo_nﬂ_
TEORL | Sen | AL (AGLL | 90GL 1 -Gy | duw | 9890 GuSE | 0OST | w0l oot f 6L Rt | se6 | opets| olw | or | togf] TeS6| 6SKE; qeves
{ndt - w6 » (A9 4 g9 | sLT |08 ) 491 .| 00 .3.5_ AT I AR TN A T ol s Sﬁlﬂn M [yu 00" 23-00"12 |
<504 V]l » 86 | 61 | #2809t | w5 | LZT..| 90Muz=00'0Z 59L 09 L] 1w | e @]z .42_ off | 961 . 09'12+00°02 |
L_gz LR ¢ tg | O [aa Dotd b zee | 64T 03'0%e0076\ | RSN TR NN R BN_ T TR T
Pooooes R t ] wmow g ChL Wl | 5L ] s0ieel g Couw ooa |ose oo Lot Dirn ] s o6 ﬂ 1L | op'6e0trpi
1 es | <] & z $e | o | 9 feri | ol | gl ofrpieco'yi R R I E AR T
L - | &) 56 85 | AT [y [ EA ] 08 ST [ a0gia00 il Ay el EEL AR
SnG = ¢ {0l N N I E T T I IR ,:]_ NI T 3._|_ SO0 | 0L Ll-00"44
19 S ] %t | 28 | % | O | < | 88 | 06 | 9 | 00'4i=0i 9t A R AR L A R
Y I T N I T 46 \» 9 Tu: T 18T 6] ae ou=00"91 T T I T Y e Q.Nﬂ.,,,!g iy Tt ey e M
Logots ] ot g | em 00 in H T.a 529 - 397 | 00'91w00" 51 AT TS z TR o Gt o= [T Zeh | Ml | g0 S
[ e oz | e {em 2 ) ar LT 1§02 | Lhw | i6h | Tnie0p'yl e IR TR RN R I T
T we .| s | 2 88 89 | 6t £ ojour oo | sdh | uetniece'ie 298 W e Loy b ss o om EREIRIER e mle00 L1
oot | 8§ [ o Joofs | sp oAb [ g | get P ookz 901 | 00(iu0e"T) [ - 68 [ 26 &9 [ 9 09 | 6t R TR GO TR R
4 OB TERECLS g 1 8 IR REI R TN _ T Eg 6t | L6 N LGz G [ddL ] gotzi-0ett
oL | me 1 AR |94 gl [ of Cobse e ] s | ovtiietntel ) | o6 091 | 08 | Lol TR N 1 00" 11=00" 01
S504 9 | owl ) sm LRI ARG R e ] oL | 1o w | 9 = it | S0% | Zht | 00'01-00'6
085 vl oo e | e ] om | 6 oouf gz ] sm ] oo'G-of'y [ Cloog ] o= | owr | ex L oz st o6om o061 | 00'6e0l'g
99 - | m 5 | o § Lo | gor | il o€ g=00"8 Wy o1 " . 5 | @ | - 1wl fn o0 §e00'8 |
coogee Lol o fat 1ogw ] ow}o6 Jior | oot | oo R oo |t o« | W g0 | 9z | U [ 1|0k | %079-00 4 |
| &.._I_l L " of _ ] 5T 5 o0 | iz 56 af Le00" L Lo ﬁ N % £ 0" 9% oL} oemp | 12 ol 400"
e el ol Lo |z op | opl | 6o | 00leesy v |- | ez oo L oes | et - 1t Do |6 00°2-0"y
o |zt e i m | or | @ | @ | 9] 59| o | 069009 I I B T T A T N R R
e “.r_iuz Wiy RG I ﬁ:o_...n R e | W% ..rz..:.,_ WD | aTIAY ’ a/W | AAVIH T WAIGIW] JHYIT | AAVHE :_ieuz_. TR wa | NFY
e [ fea Y v u.s.:i_.xeo: nes Sl e e e i P “TS% wnaw
(AvES3nl) w6 02 AP ANNORLNG { ACHONYE OL I¥NENOML WON4 ) ONNOBN:

OCINE NOHLONNEM NO UINNCD Jid4vVdl (2)1=% XION3dV

AP - 4-2



[T 98y jzesr [Tk | Sov | el Juowe [ sitox| (n9e | iwer | Cloif | (6 | sofi | gove | wiGr| 19 | 565 | woos[ siowl ]| 4kGy Le10L

9 i 0 ¥ h I oL | Lk ¥ %4 oo.".h.oo.:., 1001 114 7 T4 09 ¢ g | Syt 95% | onTL | Q0 Lie0h'iT
- »o 84 8l 6T [ To | ROV |Gl o} 00”iE-00"0 9204 ol ¢l %% ol a1 Qi Gne | WS | 298 | 00'iEe00'0T
- 85 791 124 [ on W | i \in OD'0Zr 1 hL | yoil - o8 ] 501 Gl -}4 L:H 173 G52 ] 0002eu3 Gl
ﬂ - 2L | 561 114 oL _ g2 LS ) 250 ] e0r | a0 m..l, 6oL - on o g 6l ¢ ool ol [ 926t o0tGi=0C 5.
| = | & | =6 | o @ | of | ot | g | e5¢ ﬁ..:.&.ﬂ oG - 6% | op nl ST ot | e | €en | SiL | e5'Que00s)
= fosbopast L6 ioRn ] Th | W eIl |9ty 00 §1-08 L1 | 500 - - u | 9 Lo [ ewn | oot | 25t | sergrestdy
- NI T 48 - ¢ ] ol |t [ [ete [ iy b oote Tottdimcoti
e | ot | TR | (6 | W | {v 161E [ mzi | A% | 00°Zi-0f 01 901 <6 | | 6| av | Lv |k ] EL | Ged e Tre0t 9
_. - KR ol ] o T EEC | Esor o Ind | octnie00'9e 377 - D vl 91 AR T T BT i T TR oo
B BT | S5t | 68 | ST | 49T | Onit | G2 | 60910051 6941 Loloe8 |56 | oZu | ZA B [0l [ G001 | 63 | go'pLepotsy
h. ol Y14 54 o gl | o€ (6901 | L0% | soti-00'nt SFEAN [T T A O A ] 41 (T4 W6 | 21n | 00'Uieq0 e
i L) Tit T ni | W | 0651 BT | oot yis00'd) SoBt 1 5] 501 . [ T YT G | Qo'nis00NL
[ 9k I Wl 43 Ten 1 0907 [£41 | 66 €1+00"21 200 _ I3 oyt I 2L N 05 A 5iL | M€ | go'Cis00t2s
B 51 L) ek ) dm ] 8%w  AwEl | 096 | 00'Tie00'tL {sht 9 1) 501 - ot L eCC-] 616 | Zow. | oo gie0tt it
8 #6 st 95 | T&w | 096 15 | 001000l | Ak o M goL - 0 | sof | 96 | Lim | 00'ii=00'OM
DR TERELD TR Tho [ 4e | O ] 00% | 60%01=00'0 [3113 = | o 14 - Lo | A [ onate | Ll 00°6 . 006
- 9 | 5 |- | 6 S5 [ selL |- omd | O 00°6+00"0 T 90 oA 66 LU . 49 1992 | 2lLi | Lam 00°6=0(
- ) oo | 09 L o foogt nod | 6L 00 9=00"0 L9461 - o | oom (4] H B | OBt | SO51 | .5 oa.?S.w.
« | sl oh | 09 9 | ¥ IR 00 'g=0{"¢ 9661 - - 0 | - ol ]! b | 0LT | aL5L | e 00g=08"L
. - § of | o =] $¢ g | €09 19 4L Le00" L gnot - 0T | Lt 114 o1 m He me e
_ T bor el | o8 t D we Teet [oafe | ez 00 La00S |- gECL 1 - 1 ot sl owu 1 60 o5t 5L | ST | porlestts
6 ) 2] &2 | % 43 7 9 901 | 96k | BY- | 0('9-00' "9 = [ & Tog [ X9 | or | Z& | 8Lt | i6h | 66 |  o0%'9e00'9 |
Cap L ANYIR | WIOIW) AHOIT] AAVIN | WICIWE LMOIT NYD | 270A2 _ . S/ [ ANVIM | WRIOIN| W1 atvae | W] LWOIY 1w - 3134 A
7 T M mdano || Rt AN I R B T B
. o . QNNOBLNO . {MOMONVE QL RINENOHL WONd ) GNNCEN!

(AVGNOW) 1861 9 A3nr
F0AE OV Nid Vid NO INNOD  OiddVyl (£) 1=t XIONIddV

AP ~ 4-3



300188 TVISOW3IW NO UINNCD JlJdVl

{ . loBL ﬁ ogi ..53 no9h | peeC | eRhL [ TUC [4659 | Twiil il 6Swel | - qeyon lgazt | ser b o699u] eGsC-l-B1€ Tl LLuTeCCL | 69051 | 065 A920),
Totgm Lo Las | 1er | 2w | oSS 4 i gle |Gt (nl | 0OTTT=00"AZ TN - | ool | o in v [66C | aph - | 659 | 00°Z2-0074Z
BOLL [ &, WS L51 [ wst | 59 EANETT IR ] L9521 . | 00" 12e00"02 6inl 3 o tnk | v L9 £ leen ) gy iy . | GOtitedti0D
AR 5 o . (13 6t | L DL LTS OB o B9LL | 00°02=00"6L Al g 0z 651 it 141 LIRS TA] 119 SUH | 00 0«00 61
IR NG v Lotz [sin | e2g | ongi-ot g | feer L o 6 L6 e | 9 [e6 fsan |-0fL | 00761-00'%
84 -2 1 w0 % | o 9 |4tz | otw Lety | 08'GIm00t gt | _pols 1 e 05 oL | 5 % ¥ [GRY | ofn. PV % TR
11 4 gL 88 E14} 15 oL | e9 L oLl | obrRl=atLl G 1 L1 € LI1! we 4 € | ese 4L | 00'gu=0L"L1
e -l ST L/ T 1 v R | 609 96y | oL L1004t [1:4 1 9 64 B2l 5t (AT RIS $3L | 0CtLi=00"d4
N R EIRETE IR TET 783 » B |55 (S0 | f0 | -5 jta | Siv | 220 ] 00°L1-0L'9i
it % 05 L YR R R I 75 .6 oz rozs T ol 910091 141 - 111 o GR of. 4 unoﬂ a Go8 . 05 91m00° 91 |
50T n -9t 111 1141 951 § iy |08y GISL | 00 91=30"6) fnzl kA S6L 52 Hoo "l 4] :3 106 2961 | 00°91=06"Si
Lo6L- |6 gy | UE | 6L oAt g | 4% [ owlt 1005100 {311 i R AR o9 v [959 ] gsp [ -Gamd | 00'SIee0tm
1 L561 L1 74 ol | 61 F4:) o 6Sn 1099 06T1 | ob'ni=fd'LL BN 4 0T [l %01 at1 9055 | ol LU L TR - 4
mbL t 690 - {898 | SBL | o6 "l Son. 1959 | 9521 | 90 Cie0C Yy i1 #t 14} e g . got 81919 | 9811 | OB*Le0d Tt |
6991 kL ™o Wl | pdy | on o losk (=88 0551 { 90*Ti=00" 14 144 1 LTS 1A ol 9 845 §-068 oty | Q0 ZL=0d' 1y
[mwﬁ 14 141 208 a6t £51 [ LHINEA OOTL | 0010001 1111 Tl vol LY R T - gL Ings 4 LM |00 iLe00 0
I 9481 Y ot 5LL (6T | ISt i gl [ Lds 11418 H0°01=00°6 LI L] 6 {112 451 3] 9z 4wt L9 9502 S.o_.oo_:
b 114 # & &9 [1-TI 7/ (RS { I AL 11 00G=08 "0 1otl { - ot L4 . s 106T .| 0L Logt A6 =09
0L . b " i otL | 0 -« [£51 [dow ot 00" g=00"¢ St 1 ol 9 L, oet o lonL | L1g 05tz | -00'ge00'y
Lrsd 4 ] L L1 24 LIS TR B 1.3 olt 0 Attt L AT . L] o L1 TR I {4 1 1m 1 06¢ 1318 00 ge0t s
rh 5 9 sy LB = 5% J%6T i1 68 4=00"¢ plil y 1 %9 ofL: | it Lok e fazL | - 0L Le00"!
TS 8 [3 85 FTED = IR9L egR atl 0044059 9611 i L 1] el 59 B lwet | koL {6o1 00°L=00"9 |
Ty TENER © 1 |9 - 401 128 i 951 9=00"0 T 2 6 i |ee £ rojzol [ G | fos 0019e00'9 |
S/ [ AAYIH ) WATQIN| AHILT! AAYIM | w0 t__o_.._ WD | 2134) O/ | ARYINC [ WNIOIW[ IMDIY [ AAVIM | WA IO .__xoi wWo | 1A i
Laae Dy ™ _ RTINS BT wnou e AT o _ B FICTYRR Y ST oM
QANACALND {HOMONYE QL IMNABNOQHL WONZ ) ONNOSN!
(AVANOW) (861 9 ANe

(p)1=1 XION3ddV

AP - 4-4



Ligie | Seou | G1de | COLC | GiE wis | Q1% | 4Ziz) ous6 | (6L 119,
266 gon | =1 zt i 1S a5t | owmz | €92 | 00t2e-004Z
7101 LY i | 2 9 gl oS | S48 1 00712e00"02
giol | 2 1 | Gev | @ | € | 4% |Gt [ Som | fan | 00'0%e00 6t
009 5 45 %] 5% 1 o |4 0 | T | 00 Gie0ltqs
2ol 9 9% o5z | it 14 | | oo | 062 | aftg1-00"8)
1) PR 6 | v 8 L0 | 0% | %Em | 86t | 60'g1-00 L1
[T 8 of ozl | 92 g [T gt [ 69z 1o iien0tiL
otd o af gL | 2w 9 O LdL | 8 | 1dz [ eetdi=nlt
LiY] 9 ot W 44 L 1 i6 113 " LR TEET
onnl ot 92 L | % 9 (] €6 gLy | 54w 00 =061
Lént 89 <17 0t 5 9 L] .1 00 | LI 005 t=00"n1
L4C0 ] wl | 0l oL 1ot | wew | zgC ) GO'mie0QUt’
Gkl e | e at A 1 gt e 58 19t 00 CLe00'T1
Cimi W ) me e ] 9 L7 oL gen | Giw 00 Z1-00 11
i ¥t4 062 1114 41 g o 414 141 o5 00" L1=00" 01
5 (9%t [eTn | e | o9m TV 8 |52 | A4S | gu9 | Q0'Cle006
19 ot 9l FATIN A 4 5 GU st | Tl ) gty 00°6=0¢ H
s08 91 1! o | ot ¢ o 9T | WUn | 979 A =009
396 i 3 691 1 gt Iyl 05 6t | 49 | nes 90 'g=04"¢
LG8 LT} 1 M 134 H v |8 105 ) 2t O im0,
iy [4 " 14 L9 1 ML g3 | 8l 00 4=00'9
{13 [ [T NN 6 gL (95 1. L%l ] 99 0L 9-00"9
3/ | ARYIR | WREQDW LMDLET [ AAVER | WAIGIWT LN . . . WVD L TIAD
adaoes ST Y TRVLL 3 LvA v vOLOW . ,_3...

066t 1 BLTL | nlOv | 9%ot | 99 | GBS (144 H nt| i | oploL 1118
st gL T} goL 1 ¥ IS 955 | 00°3Z00" ¢
5L 901 L i . ML GOl | 007 12e00 8¢
! 06 {0 0% 5T - ot |y 9WH | 000200 GL
1] 59 2 6 PR TR A 1 0ok | op'GL=0T 0L
LY LTS g 114 ' 66 | T SO0 | pgtie00tm
o 901 of 1] | LI TR T 141 9 | c0rRIenL L
11 96 14 g 1 69 L1 S el di=00t
< 1] 9 3 T Tt BRI NAET
W st Ll :H H w69 | opk 998 | OR91+00'9)
Ton 262 0% 1 13 o081 | oz MY 00910001
861 4] (11 4 2l W | Gn I8 1 on'S100% 1
oxe | ode sno | 0L oS | ek L33 S R TR R
1 TT Ol 0T | 95 | gl o 1891 [ noy | SLC | o0 Lie00 Tt
oL | 9T o W ¢ B | £3C tTE | o0 TL=00" 14
W MT o o (£ 2N AL O ¥4 80 | 00 Li=00 0!
258 (64t [ 09 | st | Tt | €90 lsey | {m | 00701-00C
fa 66 - v £ Ll s¢ 99 o7 00'6=00'9
St 69 L2 : 5Ci | 06t 95T 08'g-00'9
3 % L . {8 o6t tr 00'9=05'L
{1 g 174 M 6§ ol Lo% 2.?8...“.
oot | g5 oo fer e Jes yise |z 00 L=0C"9
13 9. 13 ot [] 1| L6 (DS 08'9=00'9
WALGIW[ LRI AAYIM | WO LT LWV 3994 .
Laame T ™y R I R Nhow
. ANBOBLNG

{AVONOW) 1861 9 Anne

30008 GIHIONAEM NO INNCO Olddvail

(NCUONYE 0L INBNOML WO ) GNNOBNI

| (€) = XION3ddv

AP - 4-5



APPENDIX. 4~—2(1) |
RESULT OF ROAD SIDE WTERVIEW O~D SURVEY
STATION RAMA Vi BRIOGE DATE WY 2 1991 (VHRSOAY)
HOTRELE

. I . SR L :
paddpoponganoanannnanaRannnm 222325 IGH DI OIT GBI oL oo
NG ks g 1R FAEERDRNANE s 1
t AN ENA A AR RO NN CINBROLR RGN -} _3333) 34
3 ] 2 LI I £ : : — 3113} B i ~F-1. 1 R A

1 f1m i B - izl 3 1
4 rheeja]l polr) isif g3 43 L3 I SNEsvIiaN iyt
s SNEET b ial Tdn sl 15 . D 1ML | 33] 1 W]
y salaEapdela] Iaalidal Tiahlitiln AT 13 sy
7 1 NN CEEENTOHD 3 FIRNENE NN
P NEANEED N O B al- e : ]
. X E s 1. 1] - i.L
o Sl kel s A0} a7] W[ 1 =
T ~CTE ¥ ¥ 7] oy m“v
2z 13 3y IEI (A i 1 RE 3 2
i3 \ - F—| | *r;_-.ﬁ.;_,.-:._
Iy ] JagvyjrEt e ¥ ) [ i)
Ut ~ T B
4% ] | 31 3+ 11| : N . . bl BELY
15 ST EIED Er SN N El NS
1) - <1 Wy v B 11 ]
[T1s” ] . '<\ : | N B [} ]
3 n - h] | 1 13|
_2y | \f’ _1- A | 5%
24 =) 3 2]
_‘22 _l‘- | 7 - i N it
23 i v N
22 ~ il L] 1l
23 | ~ : _+.,._'_'
2% K — |
‘_2_7._.-1 | _ n
EL) 3 ” u
[ | i HE 1 -
2 Y B )
— 5 - =
|32 x ' 3 ¥
5% . - - =
P T
B ] 3
%5 O Ry
Y ~ b
e N
33 113
43 \ %
LS \ bid
HE o
Feray F 5518
ez [ |2 ia] e]ls]s]sfols[e)u=)adetisfelada ez :'nz_;’zegg:‘en'—wu 1l hfu Bl lales
) i n:!pjﬂ_tssu £ I [ 4‘“; " J%EJ__ﬁ’ T J’r_”'
2 ARSIt lsdygiafesy R=fesinis] IsisfsinlsoF HEOEENEED REYS B Rk
> | > sivl Esls s ) s B
[ S._sc shgsahshods v salnls - 5 . x J1 K3 2
Y Soanlalaeytia i Ry 1] W E) 1T EEH B s
[ B lEdshd tdsdal s mhinlahila JEDRDORE ARAEDED
t s ladadngd Ldabds s s L]l §al Is{ Tsl o) |78 IsIs{abs] Bl [vs
'Y stsi]is I syelabs T s 3 Bl 1s 3 (5}
- L -H g1 pp _Is i [y I
© s| & AlOASTDEAGEOED a Anl e
n “ 5 [ 3T 1L [ ls &y ]
12 |_ P25 Is M 230 f3la ps ;] LA NN $ s [
1] 1% ] 1w
1 NN AR REES DD BOAWANOEOERECEA GBS
2 2 | b t Iy sy (T3]
5 5 3 NEEERNENENENENMEOEED
17 . [sisfssiskrd Is ] Fal sl v NOERENE
in < =B : | -1-13] 2
B A B £ 5 n na Y
23 - AN ¥ [ie B3 (1]
2 ‘ _p ] A L1 TV Bt 5
| 22| \{‘ A3 10108 AL e
_23_ | s 5 1L 14 L3
-3 —3 =3 -5 - -
|z ¥ | ks 1z F‘; Y]
EL) i - — 1 -
L2 ] Y DHENE Ty
0 - 1 — 15
:: ) _ 1] 8 B3 ] ss"_l?
T - . 1T 1T I 331 111 1=
e NG =
o . a A1 50
3 '\Kk““‘ 4131
T <J- : —]
35 U 3
[ 35 | < 1t 1 i1
| NI s
- LR
ey - . i L)
B R
Bhe — .
———t R S S )

AP - 4-6



APPENDIX. 4--2 (2}

RESULT OF ROAD ‘SIDE INTERVIEW O~ SURVEY
STATION RAMA VI BRIDGE oaTe i 2 1981 {THURSOA?)
' TRUCK

FED HHE R M O 2 o o 8 B0 e 5 B m B e m e mon e o m oo
L glejalsp Bl e M VI T ETr NELUNEN HEEEIZAD
2 :pssa_zlﬁ_ut:y_vlux\_l__i_:_L5155 ._i_f_f,:t;_i;‘,—!_—!"__a %]
3 i B B \Qzjul ji _'_E_I_ e 2 82
s 1 | IR ERENINN el e L LT T KIS TR R i
3 NG R s Tl fel | I3 L R T L3 1 3 L0 00 X O 3 G
. ‘Kugg__sglu szaru NEGHDE RLINDONEND BRADEN
™ AN umi%}_}igal__a_:s 52 ol s Iee g b 15
> EOCNEa Y ORI T BB e
] \_\.ﬁ . W . = —] ﬁﬁ: _ _._p
[ o ] (] 4t i fes | 17 | | p2 fasa
n . LY I X UM N 7L
12 e T AN DS EE FR N EE O N EX 00
E NEENNERREED S NMNN -
T S B el eiakdes J OO EL BN
1 Al | B3 I EL I B
L1 3 BELRIOES i3 1t [
1] S~ | | t]a]d x|
18 NENEEN HENN R -
1 N CI T R [ 3 »
73 izl |k A3 11T = EREL 2 W
[T B i _F 2 [ x| | | st i E5
BT NP 7] EEROND HROREANE
23 | 4 el il ) 1 E
FT) T\:_ac DEXENE L1 Y
23 o
7% AT T
2r ) | { | 2
NEEF T T Ve =
D) N A I -
53 7 3 A
W ~e i3 )
%] R £ 08 O 1 I £ ¢
33 (t "
3% _ | h o at
3% < 2 ]
35 N T
ar iz = T
3x i [ T
3?2 AN P
- 3
< B
e s
LTeE
IR Ronne .I|9|lo’n Lefal sl el lalslaia bk heor ot s2avsenshelaiag st e
— i Py i
! L — -
2 AEy L2 i 1.1 RE)
5 |3
s -
N -1 2T M 37
+ | - - A1 N
Y "{ ] |3 LY .
+ < T S
- -4 . 5
- = :
2 . 15 | | i
3 =3 54
; o )
t 7 M »
T - —-1-1- ; .
:: N % O3 =3 {n 5 il T 3 |S f a2
13 INAE . | -
U Tt o
(1] 411 L — =
" . = -
" \\ - 0
::: . ye - (=3
. —1- 308
£ N - -
| &> _ - =
24 — 2
2% =z
e ]
Y] [
tL) -
» T‘{‘ 3
N ~U -
] "
£y : \ =
[3) % L
| 3 | q1- -,
s <
ET N
Fe \\_ )
FTY N -
33 )
:‘: 3
+ = Lih3
Rty

AP - 4-7



APPENDIX.4--2{3) S |
RESULT OF ROAD SIDE INTERVIEW 00 SURVEY
STATION KRUNG THON BRIDGE OATE g 30 i9al ﬁ'uséom)
MOTORCYCLE

- —— e -y L — . I~ =

5 Dz 22 sl o P safe]ule ol cfis]slr [af i deofur fualeslzaesleaTantealeolaots: vefsalabisetsrivy hoteotoifros
1 N e ]sin 2 ) EA B Y Coccd R 3 A £ L)l 0 LI L Y R L1t 4___.‘!3_’1%:&
2 {doidelo] {olob: |7 B lalitalnlnabaln] 17 Tal 1 1 ] 4 KoY
'y [3:21 53] 2 i B . N ‘-__________,ﬁtj;%‘_
'y 15[ uly Ied b} lebunls ] 3 L) B 9. 90 B AN 1] "‘ﬁ:‘

B & B : - . L - : : i ey
A sl 7] i [apdnle i | 2] o b y.n
? 53 by Jatdeln dansalas hr fiyes f? ui_ ¢ B 1} Hd W 131
P . i by [] : 1. L) E L 1-1-1. !-:)i_
n’o M 3l s apl I ? ] 559 |
™ 3B ¥ [ X E11 5] HNEENEN [5

¥ ] - L))

[ 52 ] , .
13 NHEEN 1 R
1% 22 | : P .

— : b R . 1,
s N )
16 B 1 1.4 1 RLd
ar [} L d 1A 1 _ ? (18
s FHHAEEEEE 4
13 ™~ =
o < =
1 g
L 7 ¥ )
¥4 L2 ]
23 |
FY] $ i3]
25 o . -
75 i £ 1 8]

27 N -u
[
3 : - ]
3 ot -11-1-
= - HEN
32 I 3 1
33 -
24 (i)
3% . - -
3 _
3r N | :
26 <Llil- n
2 : cg
<3
L u—y
etk - [ ]
Hl .

= oy = L - - HE .

Exbizlsfl=Islz]e[aln]a 1 Y R L S T T ) T T ) T LTI TL T I PR L WL o ey e e e
[ upipochegewad $53f ] Esa 5¢ "eEp " L2 i P L |
2 i E3303 18 S I O 35 I TR Y TR = wleg s 2s m ™ I AR ET
3 [2s] 234> ¥ 424 54 . _ 2 : H
a ‘QL 33 s 1cks IR i 212 33 ¥ r,ir;N
s e Ll ALl I EE-ZHY" Fz Fe 1 L in
[ g eduk| K x4 Isf 5443 SR i [
: -2 nm!ﬁer_x nupsyeyipcd s kifalnkif HNHRSAD vl 1l st v R e
] Qrsgasdes) grla] iy X a2 - 13 13 o
5 . . 3 . . | | 12
» . i:. 32 * 4= prka -y
1] ° 8 k3 » . DI ] A I 11 b5
12 2N 3 (5] & Y] EE 7] 5 23 iiny

.13 : 12
ITE t Fapay Is2ks ik s - 131
13 : z [F | ‘|» [T | v | i3 7
T 3 . uf Ty |
1] v Eskskwfdar B uf s
s i [GH Tle
[0) N S E v vy
22 2] ‘ [ | 7]
LLJ 1] Ia n
iz ® s
= =i i T i =
I %
71 A
% =
L1 BERBEN
L ] [7]

S L N
> X " o
oI 1 (] T3
3 KK : 1=
3 N ] T
3% - =
3% . 37 -
37 ST s

|31 N e

3 o
:3 N .'i_i‘

el ——— e . e

AP - 4-8 T



APPENDIX. 42 (4) .

RESULT OF ROAD SIDE INTERVIEW 0-D SURVEY
STATION KRUNG THON BRIDGE pare

TRUCK

JULY 30 1982 [ TUESDAY )

15 {

—- - . )
3 171 L o]y 1 fea skl vl bzl .|
: 3 . " b g S CH L T Y e PP R V) O Y P oy s g o e o
t 2| phslsatd s ADENN —”ﬁ;i;"'_“'",:;'.'
ipad phedoatu ] Faly 1N NEREN ul Ts Rieon
3 T T nfs ﬁ‘-f HHV R ] 1+ E §2
. 1) 1 Feolp BN 1T ;‘ in
.__z__ = . ol P LT t
. & [ ) _b_;. z2q vijur]a] _;|
o % LoF £ ZIRENnONMEEE 3]
. s 2] 1 s ] e
$ . i i e o = N E LY
" N NEDNEEN s e N —
h i ‘.h__ﬁ_u_'jli . L A1 2] e
L 0 3] (3]s ] 3 3 {ThEn
NEN fifs S PHA R
T AN 1113411110 13 1 dud s
- —F_ 4 L3
t < : % I I A
33 RN Yy NEENiEEEEE FA 03 LA
] - ih 4112 111_ | 18] frjdfina
is | mREEEuEEEEEERENTE
i Y‘éi 1" NRUEERNENEE N B
» [ i T e
> _._7_.‘____.#('___;____; EJi] '-2 x4
24 ~ k__:__.__r; ;1_‘;,;7511 -
| . . 11 5}
._t”?_. HEREARNERRREODCIEDS f?}‘
24 12 1 ..y r_|
75 N H+ R
it EREEN [V
o t— 1 | ] L) 12
i _ NG-- o2
[ B !
- B N [ { nf
N 0
= 4
= _Elrh:n
» ] -
3| \i , o
=5 _r 11
e NI 3
3 R TY N P42 BT
33 iﬁ_}ET 151
2 22 g |
o - |3
v =
TITay z 2.
g azlstafstefs a]sle[nlzls [a5s s ki B Ednka sk et u el narhs hibralon
1 ’”I_ wasfaln o |7 i si | T
L : ri_ix_n&')__v‘ z Ti25210) B latalsls z 2l28 ¥ %3 |
3 T N 2 T —1“ . |- L]
4 10 ? 2 T _ n
Y N ] 2 NN ]
. ¥ K] ) AN E ] AENE N EEN
T NOECOERADOTED F) 2 1385
[ ] ] ri_l_§» - n
» . b s ? LS
2 # z ajz]x | 1 n
0 y - 13
1t N : 2} %)
13 \__ _1_ R 11 -
[t R e ]
o3| . ‘ )
T 44112
T L] L] 35
i _
= ~J N I EN
35 : - - 3
Y} 2 72} bl )
TS z -
» i
24 -} -1
73 -
76 -
0 '
F7] =
B - -
2 101 ROED
- 11 =
» Ll
V) 3
H - 2
TN =
M N >
T N z
'y \‘k“:*‘
et
- o o S
- - [

AP - 4-9



L)
©

PIBUL SONGIKHRAM Rd.

N

INTERSECTION A

KRUNG THEP — NONTHABURI Rd.

WONGSAWANG Rd.

| NTERSECTION €
LEGEND |

2.4 ---- TRAFFIC Qéwugé SCALE VEHKLES
L {©N0L . MOTOREYCLE) _ -0 __10,000 20000 30,000
{0.6) ~---~ VOLUMES OF MOTORCKLE -

APPENDIX 4-3{1} PRESENT TRAFFIC FLOW BY DIRECTION OF INTERSECTION
THOUSAND VEHICLES/Z 6 v {6-22 )

INTERSECTION NO A-—C

OATE  WLY 7 (Tua)} 168

AP - 4-10



WONGSAWANG Rd.

a
(0.3}

[ T3]
3
o
m.
=
5
(v
LEGEND
RS- X S 'nwnc VOLWMES . s_cm_e VEHICLES
C XL, Mormmel 0_ 15,000 20,000 3,000
{06} ——- - VOLUMES OF MOTORCYCLE

APPENDIX 4—3(2) PRESENT TRAFFIC FLOW BY omecnon OF INTERSECTION
THOUSAND VEHICLES /16 hr. (6-22)
|NTER${:CT!0N NO_. 8 AP - 4-11
DATE  JULY 1 (Tue.) 108



(1.8)

10.3

TO BANG KRUI '3 G c
(R3215) = Y >
2.4 ey NG

{0.6)

!_EGEHD

CHARAN SANITVONG. Re.

24 ---- TRASTIC VOUMES . ' L SCALE pnies
(EXCL. MOTOROYOLE) o 9.K000 20000 3000
(06) =-~= VOLUMES OF MOTCRCYOLE

APPENDIX 4--3(3) PRESENT TRAFFIC FLOW BY DIRECTION OF INTERSECTION
THOUSAND VE}ﬂCLES/EGbr (6-22)
INTERSECT(ON NO. D

DATE ~ JULY 7 (Tue) 1981  Ap - 4-12



TC KRUNG THON QR!DGE

A\

LEGEND |
24 - TRMRC YOLUES SCALE VEHICLES
_ {EX0L . MOTORCYOLE) 0__10,000 20,000 30000
{06) ~--~ \OUMES OF MOTCROYCLE

APPENDIX 4-3(4) PRESENT TRAFFIC FLOW BY DIRECTION OF INTERSECTION
THOUSAND VEHICLES/ 16 br. { 6-22)
INTERSEGTION NO. E

DATE  JULY 7 {Tve) 1081 AP - 413






! L ,
L g . . C , i L o
~ . _ 1 Hrm—— 4 H : . : . . _ _ - _n
% ! " 7 \ | ’ — | , . I . “ ' | A ! ' ' Il Il‘mll.m
! A ' e LT s e 4 : e f—t ' ; pr¥ e
.I*Iﬁfrll.lllwl,_il.v"i.iull. — ] —— j— ] ' t i ( Pl
oy e ! : . T . . “_
| 1 ] + ] | N , | b i v A . : ) | N s ™3 .%o_
IR 4 T : T : _ ! , — : T R
! | i | ' . : L m 1 i : ' | 1 X | X w
| omeout I i i ! £ i t . | ' ' i ' ' ' N ' AVl
ﬂ.’oac ] 1 i 1 ' . 138 ' . ' i ' 1 . ® !
Tald ; : 1 ] : ' LA LT | ' : ! ! | L
o R Wt et s i , ‘ ' : LI
Soda T . 7 RIS | o, - . o’
TRt T TR prms et ! ra)
Loews | ¢ 1 b e e e ey Lut . , . : ' ’ ..n_
R ] ) ' i \ ! ) ¢ ¢ et e W w | : &
pewe [ & b T (aa P A [ ; . ; P
A : } } | i ' 1 b Tl y 9w ] j ; ' \ W@ |
IS o 1 ' i v . L) LIPS . LS (1T ! i : ' 1 ' . ' lm
Fowe [+ 1 ) P 1 t A woidow o . I I ' ) ] ) e
| owien R O N N T R L N ‘ : ' : ‘ ' o .
[ daadn | P ) ] , ! AL L L L FU, PL g ibTood ! ; | : L
Vodsa] 0 1« [ v Vo S A e PLT BE en P T % LW g CWet aeDk | OEW ‘ ! | ] o Y
._ll...f.a:_ 4 B - 1 . \ R N N R R T N L T R e B 1 ' i ' . i . |_._|.m
eieP | | j . P 1 OF U W L P YL M Y %t LUt . ogd vl e 00TEI e MVl . . i ] . ] . ' - n
24 ] N b ] ! i e I L B N N N N R LR S O ] ! : ] | ] i : . ' ; @l
| owsne TN ] i LM e, e W W e ) LS TE0 (08¢ | P1H. 1 006 ) 0§ 04E | Ghik j i v \ P ot ‘ ' t.“m :
i bbb cdv e oy Me|w (v | 17010 T (w6 wwe (ong [ ¢un i ote (£06 | 0% 1 dtron R I A N R %
N | vl ! | | *OOY (% o wRLIWE (2T | \ i ] 4 JW 06 AT [ LTI L TOMT | AN WLt | Sew) 1 y 1 1 I ] 1 ' | i | | ]
e I I T Fof twe e foa e P | | | TNt b 9P [k J4C % | we jweT yes cSMTL [t {1 1 _{ 1 | [
e N S 1a0U T4y s warler [ (& 1T [ ¥ (Wd |OA [ECT [OLE | FTYIONT (THE | WW DL § 90k oSt | eheM 1 & (| | 1 1 ' | |
ey ,. _ i T : 7 W TR0 08 b NTTEAE TR € L U6 (v | ¥ WU VEC | *e% | PRUD OFAT440H | TPV WIC (R 96 | WA ONGd] | | ] | T i ! ! "o
PRy IR P v A O N N L N N T N R A N A R T T [ ! Lo ] o
-oetet } T TWE MU AT, W OT (e [T LT i TP 1 F [ep 0k RT | PAR L WHT [WOK [ POT VA4 | % I4Y | WEDKE vt RewSl v | | 1 { | [
uled i | | ! i ! y cWT WL IRT U PTIM (WL P P 8 0L | OV I TTE MME [ YTE.) R L WD I GT g LT WL (W8 WY APeRL | { | i ' ] | L)
Kb, [ [ | PEU {NT [S1 oWl dwr Lot LU IR [ dwt jaee el [ een | s0w i 040 646 | #ST T AN [ dwt ten | W WG Wee HOOT WM AYLL ¢ i | | | 'l
- apvon ) ] t { | ]! ey e )Ty 84 d ¢ Yooyt T 6 ee lortawr el P W TeC [ eCTIeT (PG DL 1eTT 100 - 06l 180L 164861 bl | i LI
o [ T F% e e v br 1 AL i P [ 04 ki (% gk | 8% (W 199 WD it 14y I (PP DT % 1PY 00k thO% 08 Ol | o | 6
Qi ) ! ; v ! ] ; s9r e T v o ongtad lww vt 1A et ol | we [wim ke ownw | 0908 4AG Tonh 1 MA¥ 00 WYL OG | @ud D 1POF L SAT IFCC L WROTINPT | BT T ATOM | i v |
| T O A T R D Pl it Dew ' owoU o0 (4 T¢ | ST AL LYP | OCY |66 J6uT | CTOT] 000 VAN LSMIT| 4S8 T0Y | ZAE 8L | WY .00 - [ECH 1468 ML L IIUIBIL | PLTIOUI AT - [t f
ontor | R | LUK e WP L Pt PRr cask (96 0 Om 00T [ 904 | Ot [ 900 (0000 [ 27ty [ wave OTH WANY | WA KOTE | WEL LK | EPGIDIGT FITEC | ETETINLAN 1L PTOT T 9TR | SY0040NVTIPRCH L
T T . LR WD 6L WA (0L (T 1% LY W [P FT UKL (PEY [ OWF | L% [ CW FOP.| 4TC (et | OB (. |t —ﬂ%ﬁ:&i‘jﬂﬁwﬁ.ﬁhﬂﬂj
TAGL TVACLE te  Qwt et Kl L0 90 SO e ITUQLD BT RO | O [ wE ) wE ) LE L MEL GBI R ) R R OF | e | W AL MG | oM C B M6 8- 8w
Hz S NG TTNMRLXS ] INCT TYNHZAND . . :

SCADUOLON

378Vl

NOLYNLLSSG — NISWO  (1)1-$ XION3daVY

AP ~ 5-1



g

13 1 b ¢ v % B '
| ‘ i . : - . ! ! ! i . . . "
—— ) i —- AV A - S r H —
TV . " S I ' . oo R
A S — -
e ] e et e e e ) T ; ; e SE
' t 1 K __G!_—_ ' L s [ ' . ' 1 ' i K . \ | Ty ) . e . - v 0 - V
i v P . .. e boom b e 1 ddeenddngmels s dladebdeh | S S—  — R Y
[ ESTRT _t" o . ] l P : [N | - ' : t ! Y 1 W .
N T LI R D S o Pt " .
TR et Wt 8 0t L 4T ' : R I R , ot L ; o«
SU 0k LK RGTT 1 GOT a6 L 9o EERL I Coo . : - ) -,
HowRLL: ) [ T : ' | ' ! ) ' ! . 3 i 1 ‘ - . R : ] Wik
e | L R * wvall . ! : ' | : ' -
i | T U OF L, Aehtt B . . v \ ' | B - . o + . ! =
) ' b B ) y o wird ' ) I. R i ' . L
3 s le vwg rog2 (T WS T we OF e Wk . ) : \ ; . : + . )
= 1 { ¢ L& VLt AT AT B TIRT YT 3T QLT . ] : \ t ! i : .« .
r ™ T TR o T T VY o e s ' %
| vt : T WL 6 0T 4Ty L o B : e =
) [ . R N A N i . w
[ Y R EE G ok O T T D e b . i . ) [
M 4] IR o L ¥ W 08 3 w0t | ' | L . - . ‘ ' L]
% ) o Y o 1. T N ™ A T P ™ R Y P - e
Wivley | Vol ALETe W e Gt WY LA TOT K RGP s 0h % ¥ R UL T YT ) ! e \ ! : - ' LR
el | bR 0N JEET TARY LT 1 0T 1K it IR O T T j . e j : . SN
SNAFT L ek IYLC (mer fwad | Xod- | 19 9ph iokow Dot LG CWRE LOWPIRL kKT 08 WG RE Wk TEYT L GO0 HPALT dpY) o . ! ' ' ! o8 b
et SN LGP BTER )€ T | P dld ys L ONE IRt dE A 00TEITE. L BTT DL 1OL JOE TTTD LML L AL JGUST NERD 1iGPLN ' L \ : 8 ...:.,
W | TAUE ) 284 1NT IR LGH- 1 ud INTT A2 CROU At we 0 uy KL Rt i€ 1ee ub S (8We RPE IARTE L6008 - ) , ! [ \ ' ' LI
Ut T oR | rund { ROL 1691 3 CF [ieL 408 R A R A L L L e L T T T ; \ i ! i . \ . \ . o
BhbePl " ) P LGt AT o | {WOT 9 TRTE LGN GST CTRREMB AT 6 1% % TG [§ [ 6GT 19Tl MAST (09T 85 Gk heha ] . ] ) | i i : ] \ . - g
e IR R L A A T N S L IR LT +OTE el BUT -ROCTIR,  LE D 9 W 01 0T L OFT IS40 BGR  IPGITASC D cinpr wbdttl - | ! [ L L i L __.._
vt | Ve 4G e ey ot 14 1§ 0T R R O I A R O T CU T IR oo b ) B ) ) ' | -
T DAL teg Bt e iw | | ? CRE TWY Gd wet 0 4T 6 L 1o iol LOF 4% 06T ICOY %W - BCT WA dwd 1 LEToT ! | ! - ! ! ' ' ' . LB
LIV | ML [EPT IR JRGRIOE 19 3. PP L 9L PP T LPOUMTE (T 0F . AT 168 3 1416 46V 1LVOC NUP ul COPT MWL 1ATW tOWL veTed 0 1 Lo 0 [, &
Q0MPOT -, we [ 426 1OLR | 64D (40 | 0T 1600 1066 . | DAY ITHE UM CAONEIPD (19 ik, 1LT 1 Tvy Tul, TOV1 19004 IGVIN NAXG -(PYT 4P 'oét (164 IGGWURASHEl o ] L "
OIS § IR TRV TEAT ek, wiltlee 168 10 1k TG 194 16 NEh LOTAT PRl TRt TG 1e% e 04TT AWE Litdt: ; gt
e | bah £ 88 Rt 08 IO v Lt W TRE U P WP 4E L 1% Wl Tl ICAEE 118d 4B 1134 RAL PN avE tud L S0L L Te hee Gle. Flee ' i ! . | '
ALV | 1 RETICOE (PR ML 4T ¥ P G VALY Py a0y TR lgd or ot 10T Wl il _¢£ Twg [vue mer 420 P9 &aF AT OO L1a) AL T a«-.ﬂ[.ﬂl!a_.. odew | . ! | ' ' '
| AATT LaoP ) toR 106 1 ME T 0T (MY MY TAPLIAEL ST O0TITE  IKET DA LON 1OF 4@ (ALY | 4upt oult kel (ON0A KOG RLWT 4N 00 LANET I WLT ICARTL MENT E6LT BT ALY (v0LE- ! 1 1 ! ;
_ el | IR Y L L 1708 1% I41 206 'OT ULt (e rp 1% il _3 R AU T T PTh [tV 004 | %A (4l8 et 8A¢ AP B IYRET GTHE | ' i i
R T T T T R T T (6 0% b L8 [ Th LAWY IRGC AT 1€ WK K9T PL W 10w 1od <LT1 WPt eoe ke Oee loletwia itke bt
2et0w0 R R AT T M GTR Y TREt vk ot yWPT MG IGET 4K 106 ke | Wk [LEA | APATIUCAE WGhT SOV ROTY RIGL (NOTY AL (A4 | el TR, Nawt Ut aar M6 Tl O N PR . :
Saltof VoaRlgak [avv bgew leee f e 1TRE ee VUNT vt tweg - weedlve  shwt WG LwW bed Gt [ugC | CLetiukpd KEUS {untl LGAd SO 14wt WLTT JUNE § LeT | TAOT Muvd K{wE VP INOL ZGOY YR tuer -{ hliE 1408 !
Ll | SONT RTOR LI L GWETIATAL ] paR | UETY G2 YA AT YL GMEVIPIE C04p oW b 08 1664 T 04U |4L6T i Lhwdt PALYTACLAEI CoUYACaVOIIAL LTI Lans 1AL 14008 | LW 1 GADY IRTTEON, 19e0d 264G ITOTAINERS ITHA ( 24TLTNLO Paod
O | R TR A R R R L) U 1oh te PR ot 103 AL ST IET  LAE 1ETT 1 Guh INe AT OPAT G0 | FRETILAL vy 4T It TeAr ALw FRL (Ve GiA WP DAY Gws | ved | LR
TAGL TWLOL] e | Ot BT KL D T WL TG R A W OX AL ME! 4E U YE ) GB ' wA | WAL 3| ) D8 S Wl 4l WG ) WK @ W e e W e e 88 !
\ ANGT TONBALXA { MR TNIAAN] '

a0

86!

APVL NOLLYNILSIQ ~ NSO

(2) 1=

S XiON3ddV

AP ~ 5-2



AP -~ 5-3

| i , . g
i | | i ">
Ty vameey M TR A ITRETT AT ] T | ey | A | ST ¢ | T | 1) s — - —— v ahialal
' - r— - . \ v sah N \ [ o
” ...”n o . Ak e & mri ] G0 | Rt ot i | 1 w1 enams | o b o4 e sk | kit 1 ] LR ARG LSRR LY A ) et e | AL | TSI § el e SR oy fod vl [P —— Je— a!-.n.l.-m.
| 1 i i 1l
R RGN o 0 O 2oL
i W o | . : L)
w.-I ropermpn v CAME I.17 . - - e b dEmaEA ,I'v'll..l."_llt.'..I-'I,.ie-ll.!.l.lll!-.ll-l'll.- e | T | ST | - | s b o P e - vl L] T AR “ Lt
i RS ! o et et o
P PSS P g e I [ [ L e
! LR I | \ : . - ' w® A
* - — | m— W m———— A e k1| 48— T B | EE— e v | S | G b 1 W] e ) 1 - 1 - —
" w0 jed W T e "o
Jo— A ¢ sl , e v ey § o i g
L T 180T C PRT AP wih #EPRLL . e
| wlol ] ' \ . _ Rt
mu..!v [ (' (LN B Wl | . HET
H Jr— JRES—
| ey | N R T T T T M| L : X
U 17 vl i it b o e 1 et 81§ . G M .
= B (w1 1 ooy WAl i N
| | wi WL e el MY FUI el MY W
- ey e e [U— f— [P —————— A S
| e | Tt e . RS »1 L CT DY Y 4 I , -«
; —— s JRP—— .
LadP | 2w .3 0 @ e L etowt T w
‘ e . et
KWL ) : . 0 ¢ ) o
- e '
oot e . . . ¢ I v * N Iy o
Bt Y e Ca— TNl s o
e o S L O L S S LS (T Famt Y e LD w
' ! : [ ———
PO ) Lk 18 , . ) | LI N B yooee i . v walt 33
gy TP LdPL | e ) daaTO® I T¥h R 0 Wt efl jon v @ *F At cpp e ] . ]
H PO —
PRl L | e [T WL wal g A2 L . P Jer Bl RL e ¥ Form AT O mel Lwt! ' ' ]
| Haet | PPl (Owe o Pyl eGP P TP il Pl IFLE W1 Thed Tve w3 4 L FE Sy 8P 1Pt O TIOR0vE | | ! * P
- “ " .
T Lok 190 rugl ) SLWIE e o ML el LU e Plod M PE (O Ot AT R L Wt - Whh Toual ., 100k . LI
t o
wab® | el (e g v Fe PR PR Y T I I A 4 ¥t TR 1% BT L L L mn
[l I
T RSN LN L 1 oo P PRI R SN e sy e Wl 1 0€  [BL - 04D rONeT |y (200 (WL . &
ey T Y AR T T P TR T A R A A L N R N RN T L . ! ‘ i i .m
B TR o L e WL g0t i Y T i M T R T S O BT O O Y TR TR o W
”.rz. RGN R T N e O e e I R L R L oW 1M W W iR e | ¢ " o
I R N vt B T Yt M IR R L R L R Ton . aryy J i ' | 1 1 ] ' ' M
L aslet e T O R Ve R Gk ek <OV AL Y [ W v P | PE 10w AV 19D |Gt Tow (W1 808 619 (904 1 % | Sl ' ! ! | T
T S R N X e T I T e e R N I T IR R R S e T S T KT | i ! ' I : "o
s N T N L e ok WP vt i Wl 0¥ 106 rat et iyt law Dot [ves rem iet leed (e iwgt bPlY 06 il Dwd cdwas ! i [T ElE
[Pe | (sC qer 183 1 * ML % 0T R R R T I T N A R N O L I T Vel gt oget e el H LI
AR | e it e g P ) ke TNE. wl rul w00 mE » o b dy el e et ot lvot | vt for lw, W e w19 e IR G ' . | i . 1
TOWRER- . LW PP de. ) 2P S LW K v e e R Y T Tae. L20C QT CLWTS Jwet IO0% 1 ¥IT 106 100 | 08 1002 ‘02 ' 000 04 ! 4e 1wl | ' M v 1 | S
SRF L W g gy e 4 L I A L4 - A W (e od - vg (ot vt ier 8 T M el led WL 1A 1 Mett! + | LI
Dot 108 . B P Wi i W T e s e Y R e L W R T O T R L L L L, S A . % |
ekt [ LWL IS DEE ) .Ee d | 0T (9% AT g A TRty v S T P YT T P T I T N L UM 1064 1 di e ML v |
T 1 iR ek B LRI ) P LT Tou . QY IbL . A% 1k WL JOL L el [T [wd |43 0% 146w {P38 | WLOTIVRY 4L 1 9TT iEt¢ 106 [ W THT (ows 1'aic fedL -1 ool Py« 90T %W LR L
| 00ReOCs . INTTIZPRT MACT ¢ O MAWT 4% 4 Oty ALl et Thr VD PTOE-12CL OWE \PY. .36 |ew eet lwkd Jesod | EENCIvGor | w006 18008 IB6LE 1 WCE (akd eGE  WOT ! aeY [B04T EoueTi0NG L peT1i 00w o weT W 1 B4 QLY I LOMAT -
QLTAE | . idw IAT DIt Lee wit.g e o220 R T T L R I IR R S A L L L oS 1wt wee 186 (04 et 1w (W wet ten TV W o0 - &k -0A ) L4l - wor edel TN 4 !
iror_.iyo._._..'.ocﬁ,on.a;snu8:7..!..._i»ot.a.f.._._r,;r._nﬁon_-n_..n_.E,,!_Eet._..n:nn_..u_on_,-...‘-_‘_‘m:_-:e:r:n&_u___.Aﬁm-_-‘ﬁs,c_c.c.nnu.m.
) FNOT WNHRAXD - [ INGZ  IVNADLNI e

oML Iest 378V, NOLLYNLLSIA - NIOHMO  (€)1-§ XION3dav



T - N R T S R [ N S A r L wa
[ I S I R b i I oo o w

Lot ! R R [ J 1 [ I e

3 ¥ Vb g b P - E poo-d L L. 1ol I_M

3 B i [ ! i ! [ : i | | y b b | wot

T P C 4 | | f IR ! oy

T PR T T P S I ! | i [ R | ] L I ] | 3 “N
e d e .. ) ) TR R S | ! | | | [ oot R [ | [
SRR ) N RS I T l [ L RN 1 I O B S w |
R T N DR S P T N i T [ T S O Ty Y N O S R
[T S AR 1Tt Lo R (S [ ! L , : [ L A G ; &
[ T R T | PRIl b edeol w0 bt v R i j S T I T s . x|
I P T IR A N T P I T e R A D B
I I SR S S T T T P N S R A T e Y ‘ o |
T b AR AU ) Ly 1 P T N N o o
R ) ' I Y ! } | | 1 | ! T ) v ) ] ] . ' N .t .
N T L L SR R [ [ T e . : W
IS G T R [T N | , ! . } L ! 3K
L ) 1 g ) 9T 8 tat Tett] i R o | ! ] j ] [ . ] v v ] G |
ST L R [ ! R L " o
Fowd IR IR IR b oo | ] ! ] N ¢ ‘ o4t ' Tk
b 1 ' ! Wor o (BT - bAE 1 % TP 0T 1 LT vas Kwtr | ) 1 : 1 ' ] ' H ' @
Lo i : ! AMLT (M6 k| PU AL eE ) G Bt AT et oo : ) : ' ] ' j T .

Aot i i ¥ WYEY 106 Lhé @& Dt Th 16 LOZT YD CLLSOTRTRCY | | : ' | j | ! ] R iy

Te e Lee e \ Wide (%6 - ome | AT JOT 'NE UTE DAY WG OBOT AWK 1 LTRE | ] ! ] \ : ' : - m

' 1 | T MWL .IOL 1P e 1O 4T fud tF- KT 1O [PAVT I HOT END J | ; ! ' ' ! ] ] : LG
[ ] ;- Tuet S ItP e 110 IRt IS 6 Ked UToeL Ivted i avitite, 4en] ! . . ! ' | ! . &

| 1 } . R N ! (IR SO (04 VLYIY IRLN L Ke¥ ! | ! ﬁ i : - w0

v S TRkt T RAT HETL KOPT U0 4t P P8 08 et iws I 1eed WY it | ) ) . ! ' . . ke
| 1 i ' v I O N R T €. [ iF e 106 WAL 1evD 90T WAL W e (diMe! ' ' . : 1 : bl
) y \ i J ITEREE NI RERE | | I T A T L N LA L T ‘ ' ' ' i i ; 1 L
! ! ) ) [ . v rER Ak w1 T 1% U It HET TGl (6P Jw2G I0KE MW LAGh ONT (AP . AT Yiest ' \ ; ] ; t ! &,
e e ! f LI I O L S L e IS e AT AR TOuy ORI TATIA [TODE wBEE AL IuLY (K L THT 1 dbA A0k ' - ! : ’ "
! | " : . O T ) O O O O O R I I O O O o : . . ' . ' o |
v i V- 1 A L T (U LT TU P ok e - vk 0wl el IA0h ek AL TRt e I T gty prrer o) ] ! . ' t [
oo | ' ) ' ' 1T B RE BM P v [N DR (OTL KV AP e NGh A% MEE AT YT kY e et g TR et ! { ' ! 9
) L I ' | ¥ NT iad (td MREL JO¥ TWL 1 GL L AU TAb- f (% (UYE BEOT IUEL TAOT 1APA S Y |NPE (TR (€Y 06 5NOR WL 1§46 | adt TReRd i ; | | £
N * | 1 | I T et b et 1T 48 gk [h AT 006 HLOT [GFT 1T POT IN¢ (6% (eeT (4D JS6 OET IOPC LAk L OB WL Adiee | i ! i $ |

) Vo) ) \ \ iw AL 8 ML e T d TTAE 91T (Ot eft JTOC GE k(27 R (v (Ut 68 T 100 166 L PRE M G Ll ) ' %

o et | H | | | MY TL k6 (9T IEY - CIN AT - OF et KATC (1Lt WHaY (uea 1006 BCET (CTL Miw Wt L 0L uch Mot wiF | #6d (¥l Gd¥Y 1 Ted 1LY Ledel ; ! LI}
Gevint R BL i ATT WL 9T e L PE e Tite LAGT [ULOE IEwl |LtoR FUTE WADY 10%% Wik [wdT (4w \\%G VYIS 1544 0 L6 AOK W0 d0 (YO8 PTG WV % |
ey | R ' | N TR T T TN YU N ORI TT66 . NOTY | VRPTUTROL - 400G DYLP UG 10416 [19ad (02 1 A0% 1 P00 DPEY | Gale ¢ THOLIOWK (PE0L | WRGTILLL - AMOd I SPelDs g
T R N Rt~ sl LU e s DL g R L Y L 2 A7 Mt a7 Y4 ) e (1 e T e ittt e UL
_1..8_9445:-:*?%8.3"ﬁi".-_n_nn.l ._c.rp:.z,.n-.lwlr._g".;,..n.R.&_c:c:r_n_-u_.nwo:a__l_a._-__c__..__u__-::,9._..._.&‘»”a.o.-.n.u !

ANDZ  WNNALNG

ANCE YNMILXD

SIOASHOLON

%36l

378VL NOLLYNLLS=Q -~ NIOIYO (1)2 - S XIONIddY

AP - 5-4



AP - S$-5

I ' B t . b T..dru&
i - [ N . . : "
AT S T Y S PSP y — — -
YR i ' : w e
e i T T R e et Lt T T ! RN —- G S—— - | - P —— -
YT . | | ; ' X oo
BONSE MR A ) MM L AR | RIS LT MMIEE CHIEE d Lhel 4 R | MMM 1 RS » st— -y 4

TRt | ' — — PE— : e e i

- b —— @ AT | T | L ML 1 M Lo | gty | T— “ Aaad
NIRRT ' \ . . ) | . , , . . ' i iy v.
v | eemereee e w
Lm0 ) A . ' | . . ) i . . ., v " H

| [P R p—

V. Wl o 0¢ L2 fag &Y ol ' ' " ' , . , ' [~

¥ 1 ——r—ry i -y ] - ot v aa b o - -

_ R TR TR : e it kA ot e e e s =
{omawg o q : . S h
ePe 1 oat lid ok o MTaE O L it ’ ' o -

nirt RO . s Py Wil s rabdn. . ’ v 1 . 4 . . . &£ h

. [ p—
et | I . f TR C ' ! ' S LR
' Ve —

Wi wal, WU L} WF 28 R e a9 OGN v meol ) . | " . .
T B T W e e e e , _ - ; « ‘
Ponte | % w0 T T TR . . . ) \ al

haiion 1
K » ™ | f LR 1 Vi oAl Oy v i t ' o
I e — ; " 1 A S T S S S S S "
L ' B
O SR T D L3 L1 wLoow vy AE L \ - . \ . ' o
et ! I L L L L [T T S L A Y TN i 1 I . ' : ) -
| R ] IR : . SRl el e T B i LN | : R : e
LT LML PLOE L o ue (e (% R O T I R I A T I ] [ ' ' . ) ' \ =
] N N R Y T T R VR e S O T Y Y ) ] ] ' N &
w...r.-.Z:._ BTN TG LN = DRI IRE dad 90y iy owCELY dwl ndd e caF TE W6 00y TRLAT dwh O0AL ‘ ' . i - w e
TTaret] L aeh I CeF aF T (FCE L P el | avy B I I T T R O T L R I 1 N ] " m
- h

SeTvotl 1REE [ (VRS (NGT MEE WL WL Om Cuab WD WPT O IRERLLL TV K fYT ITA Pud vk, OBY 080T PHIS (LTAd E¥WALE ! ] | : ' \ w w.

Veuirl) L Pa AR s ccedd sovt R QLS per e R T Y T L N L O R L | [ . FTS
" T -
|l TR \ 1aet o cub WL ANP TR Mdwi DAL IR K- ¥ 0 1H (4 Thid IOGOT GATC ANT TOOT MIATIPRIE | ' ‘ " G

[ L RO I T T T " N TR T S R N T T O I N R L O N R R S T | 1 i . . __r
CORLEy L e WP d 4L % F et O N O O O O L N O R T R R R I ok ] i R . 1
1 owoe | VAL (M ST (Mt ] L4 STk M ORC W TTE e P fC Iy NT W 66k DOL COBR BIT  FT IPW {dd% 6T TN oo b ! \ ) ! L i
| e TR0 4G |TIT [NT8 182 1 . i COUAMT (AL WG PeEd [ 6T JUEL MU PTE . KGN [ETT - DT60 - men Beal [T UYL 1TeS URGE (0eR IpRtT | har 40wl [ ] R [
i_lo..}: AL Wl [ROET AL LATe vk 10RP 0L | o T R W SA8E4 | WTL 210 W V68 Jir CIRGT RAT (OMG LOIT-LASE TU0AS RETG ALY 19AMT | OWTS APE JAGH - 10%ke MLOLPI ' 1 1 . : ' "

"ok | Yow [ew o8 W Tee 8T nb iwy T COL (AT MOT LWAT U eet MY TP W tel (YT kP WRL . GEAT. DG KDA I PETTIVEL [ OW (Tie | £P4 IWOYT (AW KT - R i ! 1 \
n d o L'y \amad !
e I I S R S I TR R L R v Y I R R L R s I v |
' - Y Y T - -~ oyl
T TRCTIR L R E L e4e B O L S L o e T X ORI R Fr e a7/ T T
! . . H H

VAL POTh jeld (W2 1306 (9% 14T PLL TTE | - TN IeE R4T 14000 1 RTT PO S¥ - JGU -9 GO TIO6 /G408 IDWOL CEUE. WS BYRT THLT I0AOT | TATT (VONT [#dd 14047 G108 LPET XIS 1RI0N MOTEYI. | ! !

e N N N I L - ) A I TR R O R R O R e o T ! ! ! 1
A S L O O A R I O N O T L I S I L I R O N L L N ‘
oedent) VOUP I ITME 1AL LSS 1 aN Leet. ) vRE. CAPL (WAT ETE (00LE | A0 1wy WP B0 [GL | Tat 100F- ) BCCE AN GYLE IGOME LOTT TATTEISPOT [ TOPTINGE. ) BT Uee SENH (60T [ E46 TMOT w160 L8NG - rEtvy '

. ataeet 1P RS AP [ TOP L INTL (R0 MNuE ) MG 108 /N8 MOL  CEMY | (T vsd Uy [CP IFOT LQRZ TEWN [ CTLE A0 MTOG [KTHG LSO | vewd (LosE 1 OVEZ 1667 | IXE 'TOFT L0EC WWOGT | WAk [COVT WTEY miL (WG TR Nwiwa ot
|oATENl ) FYRTIWAL ATAT JaBetINLtE {410 1646 | Tadt (ATL vl AOTT 1ELOWE IV IL96 WRE LivT WHC LOAR TGI8 |ARNTTRGTPIOCONT OCMETORNOL: 6 YGOGE 02GL LOVAL Ll IEVTR THOLTITMAG | S4O2 I0GAP LPIVY 9PVt Ve MPLLICOVE
1 0%04 FoRT (Wi AT art de 1w e 08t | V8 el wb . WAL W WL BT TET 106 1tL- 2al Liws OWLT GPGT WL | 40% (SOCTIR0L mew 0N I (9. MY IMOOTIALY  L4AE IKTP ROPY .06 U BT HPGE ARkl (P00GE

.B_{_ﬂHh_..

.n;_d.rPr.ﬂFDrw.d. OFp AU WL A0 B WD W JTVACLL BT B AR T OR G B2 BB B e NE ) WY NR ) RE G 08Tt AT WL w8 ) n_m L I N

v NG TONMILX | - ANGZ  VNAMRLNI

¥vo>  $88 - TIGVL NOLLVNLLS3A - NSO (2)2-$ XIN3ddY



[ T
, too ) | : v
o ' PO — pr— s e 24 — i
P WL [ Y | . N Bl " "
a—— [ — o — o = -
NS Y + : ' ' . T )
——— ) — g W 1B WY TR ) whhe ) W) e e 4 T T ) e ) " } 11 WG § MM { « o e o I« b Rth o B -
LI L. — et . . . . RO S p— , . ]
Tt el oW TeL L o . : . . | - : ] S : . - ) K %
: TR ) o T - o " N . y - " " e
¢ Jp—— 18 o 1 1y -+ e e Mot -
m S . “rk.s. [ ol e N H . ' - K . T ' ' . . N . . - o K E..l A o .o A o
{ 7 SR e ISRt e a0 N ' = — oo W
totwest 0 b 4 . ! . Vi
ks | IOT A T er w o 'K £46¢ s K . Lo . X
xinm T T T A A U L LY WPl sy - L - : i : : . : - i3
S e L S R R o ) a4 v e ¢ s oo _ S
F £ 17 Y 21 . = PE— : —— mm— e ' W
G s | NS HIP EUEERY w1 S e | 4 AR e ol g |4k 8
OO TR YT - : ! ' . : L
N e T T : ' ' -
T s Sa's St m b 1 — -
) . e % 8 WL R A T e ] :
R ” G R I I L Y L ‘ . . '
aud W, 06 ¢ we 7wt ik 140 44 Ot XL 0T w1 w01 LP RN ' |
I A T ot T T I L L LT
T R % AP GAE Ok Ad WL v w4 dd we evMT . } R
P T " S M ST SN T (A YTl " ’ ——
R I A I R L N e T N O L ) ) \ “
UL e T IR I T O T S O R S , ; ..
N o
TPLL Wik BOL w9 @b 19t u%. . rhet O R O L P T L L L R Wee vee w. delet - : - - w Y
PRI S I g v - o e T T e G S R T e gt et L (O LI " r— o : " " e
" - -t . B el
1 Rl 8 U et LI GH aed eld abdd (e W 0 g T0 - 4 W MET AP e SorPL - . . e . . s v [
S T I L ) (98 AW ivLd AWRL TGEL AP 'l et Wt W ey Wil ek 1157 0yt PadAT) i . o ' . ' | , : - i
I’ SR Setranan | A p——
[ R T T TR A~ ke T T Y Y YR L T R T I I T e RIL NPF duwl s ) ) \ i \ i . - : : v e
| O A T I N T S S T A O R S T i G = e R S B , k)
— - . ! o
By MY BT 06 BT i & o oAb 90T AP 1G0T 4% WPl DF % b v b 4P edU e U PO ATT AT FT0 IPLAT IGARLPL WbARL ! . v - I
T T O Y T T TR o ™ A N ¥ o A Y Y g VA I T YO f (Pt H— , I u
> - i o} N el | VRS - —
b (00T he I AN ) "ot W I kr G _.of. SHY (W (9 16T WL rE G AT (vOd Ded I5CT (W 08 oa Y uE W e YO ' ' . . . -
6t jer - e b m » U Yy e T Y N T T T T T L S A I A A . ) ] » o
- .
B WAL Wm0 d W R T Nt I ™ T g Y T R T (T It R R v
e (Pl% 6B b AL ih 4 AR T T £ e A P e O L I T L T e P I R o O L | ] ] “
[ [te [ WA ok % ”n T W &k I £t % 4 Y AT 14 WL PN W6 Ph 6 K& T XF (€% ¥ ik 86 AV U APL ARE erMd ! ) + LI
DT~ S B SR S SRR o /] S e e (s "ottt e TR ¥/ 4 A £ P I T (Y S T et . Ly LI 0 S (R GRS I [
N N T B U OO LT N AN SN O IO M MO S WA A M LB O S RS T AL AL AL Y
£ Led  KGv 45 MWL GOF ISt KL el P GY teL ASE 196 K9 en let lap Ly [ott isve Dudl itOMU XONY o8 WO 6K iloe 1Ty lve %t TG W4 LAY hed 1ebe kT ;o.i.m.__w e, L
b it e w s s e P t 1
et (110 lawit Xeet Wiy miGt 9t ver  Gdl | UEC BLT L ATE WU TTEE MGE PP KP 1O [RLL 1R ket LRk 1oked dedl LTHC (RATC RS RIS TASY (la | W69 6100 des INEF BNLT _S.ﬁﬁ.n_....w.t.,.om.mlﬁ.wlhu...m..., L
=0 Twe EFU (BT Th WAEL 7 %¢ .t ! IR B T A T R ey i ey e v ey y T Ml e R (P R L WOy
w-..__rprﬁ:e.m Wy OB | AT W i R WO L GR L W [TWAGP RS | R D G0 OR | &3 ' OB | A3 P WA VAL RE L SB[ WA ) GO 6 | W1 2] 16 L g B o 8 8 vy, v ' % L |
, INOT_ TNEDLYI _ INOL WNNAAN |

MonuL  sesl IIEVL NOLLVNLLS3A — NIO (£) 2 —§ XION3ddY

AP ~ 5-6




| | . » i ' . . ' i ] r . L | \ : \ . ' \ \ \ X ! i 1 | | ' LY
N ' [ R R TR A T R T I ...hL_
I N I P P T e A Y I O R T S R D o i
b o o D A A A T O L A w5
- SRt S B A R SIS | T T e e e
e | ) s s || < v | e | e o | | ] (e i um———— , ! T , L X
’ | , i \ : i i i i ' : ; ] ' ' ' ' ' | ' 1 i 1 i i ; | t | ! i .__.Inlm
i T . S S O Ot R O A T N O i SO Y I
' I [ [ [ : R T T U N N A w |
% P J : AR ' L S S T T Ot A IR A Y -
e [ ; R I N A N T WM
ooae | i I : P Bdiad : P P [ | L | | T w |
owt | 1 T P T g .. b : | | i i | [ v i I ) L v, ! [ &
HE™ ) | ! | 1 ' K T 1t 1 ki . ! ! ' | . | i | ' ' ' ' J : ' 1 | ! ' ' i R
[ t T M i ) | L G T T T ) ; I : 1 L , Y | T | ] \ o0
o 1 b b i ! ' J N T Co ! . 1 R ] L ) ! . ] : N
poesed RV o ; L . L o W
_S.:_ 1 } i i | [ R T A P e % RT W 1 P - ! ! ' ! ! . ' ' ! o
Yot L 4 f b b 1 T NI ) N T, ! " .
I ' | ' 1 | i B O IO & M Rtel E | : . : | ' : [ i T3 -_
T ! m i — i M B 3 AR " S G [ T R T i N ) f " ; . . | | f T " . (i
[t | ) | ) | | | \ T ab TR i j : | £A04] | ' : i ! ' ! | | | ! | : ) i [TIE
Fdva | ] ! | I - I " LR T R LR L N R L R T ! X ' ' , ' R ; i ) i \ [
vt B | ! | ) ' t i TR0l T G0t ek hwed b I (T twd 1 e € et L LIC (v duwkel . . i : | \ \ | ) : ) T
a-_li.nw ] i ! . i \ \ . PTG ATE e T 04T e L AD Ut 1Tet ) end (eTEY Pulr wkTuaT ' | , ! ' ! v H ] ! ! 1 ‘ ! o ¥
HEC ) i ; | : | R . G I L R I A T T T "‘Qr _-n_..n 14T ety . ’ ' 1 L ' ' \ | - _M
” Pede R ] | ' ' ' ' I A T T L R R A ) | ' ' i ' ' ' " _Mn
bl | v 1 i i . : Yk NIl W wwan el K ITT T O T AE UV Ul PR BGET PAGAL . NOPTE [ rCaLYR ' ' | ﬁ , ' 1 : ' i &
TR + 1 J ! S | .y \ VRO et mwtu LAY el IR N4 RAOT I QP! LyQT B (TRl B : . ' 1 i 1 ' 1 ' i ; . ] _.m
EETT) ! } ' p [ ; | O T YRR ST Y < BT S ' 1 14 Ve | PEROETE LOPT ) ALOTITOY (wih  LiNL Cedlld . ! b H ! ' ! 1 | | elmk
pYe— ; y | b | ' ] | HE R L O LT ] L 0 (%L RAT L TID ) L0 TAEY TRPT WG ' G DLl . ! ! . ) ] ] i ! ! v |
f A T | T 1 ) R R TGN [ | 1 R N I IR R T , ) : ] 1 ] ! LI
m..xt! . \ ] . \ ; ; TIRT o OTh Gt wwal rAnl kd P 0 @ (N OE AT [WRECWAP LI | OSW TO0F IELE UMY (LT8G0 18N AdIPdL : . 1 ' o
N R j \ ) T, ; T WL Tt TPeE TAw 1Ge i F (€ W LWL L 6E 148% RATU Y06 T BANFIWALEILAEY LAPL D00 AP TR PEPL Dbt ] : ! ] 1 ’ ! "o
oo 1 ' i : " : I P o L T L e N I I L N O R I O R T I I L R O T ' ] ) ; . Kt
e e - v ¢t ' 5 e
BT ] | ' ) o A R A O L I L LR RO Thon @ o0 cuwt At Al Ot Wlide D0b mab 28T IRRL 1 ' - ] ! ] i L
m...?t : ' ) ' . X i R O R L A O A A R Y AR LR I O I G T R L U T AR L s 1 1 ' . LA
Totveet ! v . i " . ! L A L 1 T G T W e T ey P T L I T T I I AT WO o | i ' L i
.moﬁrﬂ.f X * : . I I C LA L O S LR at "..a ANAE PRL Ve -1 AN DVOT LRD TOL adl 1 €vE 08 Wit wwl R0 Gy b R 0Ted i 1 . ' L
RO ) 1 ORI R AL 38 oa % b 10 pew o aewt wed IV POTE L b Wl 94 P00 PL BA (T2 NOT ik WL [GETLNAT GG i 1 ! LN
ot A S ¢ ! ML e ate oy g7+ it 2t . ({1004 (T 74Xt (O L o7 72 e ot P Y i T 0 e YUy~ = ) £ ) (4 AP LYY B Pl
et [ 1 ) : ; S TR QUL WEL. dowd ¥ NEL [ L 08 [av (3FT | woh j PALL ALY [ | PE0ELLREY LR WERL GTOL | 91 [k MAY JRAT Rn (T6E S0e (LOEEWEE | #EC (40 Oweri . | €}
St I ' ' : . . . L TR T wan o OT Um0 | FRT MR |99 | A9 | SN (Y [ Sab AP FLITITOOW | VOrYl 1460 LADT ERIP R08L | VY 1U00 4eOd [PIVE OB iyl APTL [WNOL4MOT | LAl (ORRATRLOV |AKOIE | & |
[ D€a0 - ' H T 1 ' v I L T ) S T S A Y RO (A 1Y A T VY S M T R T T T v I R T € T A e L] oL (48 (Phi. Bl i infd LFell 1
._._.qrpr..d..rnrw.-c._..ch-n“-n_.n.,xunnk..n;i.,or.r._n_hn,_'."or._.ﬁafﬁ_}:Ehﬁ_l_ﬁ..ﬂ.ﬁ_a#ouﬁo.,t_;._,!,.c.,.j.n:._,_to._o.-_r.0_e.i.e. £ ;1]
b INCT TYNEILXD 1 D INOZ - VNMRLN |

STOARHOLONW Ce6l

37GVL NOLLYNLLSSA = NIOO (1)€ =S XIONIdaV

AP -~ 5-17



2
M1

.z.SrH.a.Stzloc_ WL W | L0 W B W Wk AR

W08 ) A2 BE [ 43 W Gl (4] B2 ] 3| QL1 O | M1 ! LU [w W B e MY

GNGZ TIVNMALX D i

INQZ IWNNALNI

{

H ) ' ) . J
m B h R I o1 i _ i ! . —
- PTI i i K _ : " ; ; ' ] ! ' ! ! * . w ﬂ
T &% jart | v ' 1 \ ! ; : ; 1 ) i : . i ] \ R ' ) Al..m
i .,..rv.“b—w” T N N | ) ' : | ' i ' i 1 ) l ' I.I.IIM_..
P T T o R T o L ; o Tk
-
tef AW e : D P R : Qo o ‘ A
Wl O e T G RN o , [ i . . %
oo v Doy el s NE S 4 S lel v | . 1 i ' i ‘ . ' w
MOt} - 4 g t . : ) ! : ] ' . . (™ _
Jeweor [ A oC e 6Lt D _ bike - | RS \ I
MWL} P TOT TWOT ks | LPT Ouh RRT L T AT ) I ; R ) ; ) Y : e
Sadel 1 Wt ' .o B oM we : ' 1 : ! § <
OLaF voul et L | BT R W o GRLT- TN - etLtAaCT Cheweeel. L - o ! ' ‘ ) ) w
) o Ve ) TE oo e Ul oo U AP NG - OtoR ¢ N : ! . @
QMNT | R s T, &t € hh o PE Gk oW WOk \ j . ' i : " !
ate P e v LT 4 40T 0 Of ) G v 1 ) ) \ &t
BT R A ¥ A R 7 \ : -
o KR L R T Lt N T3 * 0 el 00 WKE L PU LG 1wt oSdeE] ) 1 i ' ' \ ) oo @,
] %1 T3 TIRE | SR a0 %% rogL T ar e Mo Ph, PG PR | 41 RPT Lyl ve 0 AP | wesl | | ' . ' 1 B I
_n:c... ] R ' AR L G LT LN Lt oatowr - ' . f . , ' ] ) PRV
] B S I I RGN S0 QUL UL Lh- WL D A -0k 1 CRLTT 0 GE I NR Ol ety [ 1 ' | ] C
giﬂ&ﬂﬂﬁ!:? O TR I TR T NEh. CENI VO WL ) FRE i -ae o T00 &% 1 OT0 Wed I APL 1EWNG DROWT ) R v : z
_H.FSI 144% ) 5401 000T1 Wiy LEP kit ! OATLINILY CROR L NOT KG TAOLEL PHE I GLT U Wy €L . 29KT Cul T 6PN OPTH | VL v 1 ! i . ' Lad m
LOMedd] TP ) Xy tedn dvhr THE 199 P 10U DG vy SOU DUTTE TAL 1008 |- FI AN\ Yh | LT ISYE MAP6 | PROL T LSThL ! . ! ! ' ] 1 ! L] m
| Ll O G B T L L T T VAT, AOR LU IEMGETL 0TI RIT L TAY O WP D 40T BN 6D (WAWTILALL WLV 1AM T . ' ' : K . : . [ w
T AN TR PR W T i TC e 6 [ VAMTOR T AL RLRET NET WV [ NHTGe ;0% [ 4ET 90T 008 [eRCKINCTA . 0OVE 1YL gOTG | | o . ) i
WSl BN 4 g NP ™ R R A R R N N W R T T I " m
LI N R I N N A A S N R i O N O O N e R T G ] 1 : i \ ' W
LR R ST LY AT WO v (9 19 G AT el TET (YLD Jedh TETR IMAE 1 A0 | RLE) PR WY . oo | " |
N N R ' K3 PUUTOVOT Gr U L we von b [P 0T [N [T N [ Get IRLR TG (NYT 0 PLT [ RLe ] GeL 2T o GOR | 1 i | ! ] i ! ' ! N
osers R T T e | ABG | VEOU 440 [ GTEV] WeR | 4wl | Va1 wd | 9% T 008 | AUt (D0 | GHOL|PwOR [ APPLINCOT ¢ WOZU TOBW 1 WAL POIT) SO WG . 4 . 1 ' ! i H !
PORRRXT™ 790 T C00Y wiot] WAl (i | 000 1 (K + #d | WL | 0% UM WALTU] 0611 OV | UL] 60 1 ¥9 | SWT |80 (1Th | GTGEAYOY CRPLT[WOL 1 LEWO, FERR | YOOV VAW © 416 1 4448 MO | | 0 1 1 | : 0o
o0 Pl el ar ey e Ty T OOT| G whL) 10K GOV AW | W | G4 | OTT GNE [ OMT (904 | 960 TLOVC rEEETIRY C VTOLI WROY 046 ({0 1 4N IWT 0K NSRITT 1t 1 ! a |
Niee ber e (1T W e 4 r0 - W kL W) ke rSRat 2% o ke [ of | ST ¢ we [ aft ik [see [mEd imwl . wuk 1oB¥  wad loeg o 3G RRE 1 ORT PRI DM Twey el i \ , [ : .
Hish IR I, H Y | RN 9 D ABRT| PP (A8 IR | T | 4 | E6 [VAY (CLDT |GRGTINPE 1019 IKAP | TTC 1UPG | WP (94T ¢ ,%O% 1B YL Wk ¥ R B DO
Wit 1o5p | 200U 718 § 6hh, W 4 OF | W 4 2w LML) WM AN UGREG] LT 1900 4y [ Y | Grt] et [acer [oret [waCCITAPY rGCu2 |RYLT, BUDLLOLYT L GLLTI FIUS | FIC ) UGE GNE | RTOL 1BPE | WOPL (GLLOM | ' | _ i s.lu
Wied KRB P ) 99 G D) G2y vr (0L Ot | K2 [ 0% )T [okC [Ted (tuy JTE¥ JOLE 6tC [eE [ vBE IvAOELWC oy PR tedr Ll eRTIOROY EMDRL | (o L
TR Hjﬂd LA L e T9d T e A LA I L L L A wat. HoY LR ot et 4Gt _e: TRET LAY (U O a0 (Gdd N Tal N2ed Le4Y itdel ) ] j , ¢ |
TOReY i LU i A L - B2 S oS L 4 2 ) et oy gt gy Iy oy |9 WONT FTETH IT4Pe | wnulindn Nt (GLET Ludl (1L PG 1ML WITP LY W eePr I v
QRLShd] | peeT | VIL (%94 KRG ST 106 jred |Out ke pedh Sek i tRLe] GGt refS Ty [0 | ot HGAE Linw faed [Cowd Jhwm (LXK fEuln [ 096K (TG0 ) ond ledh | 96¢ (00U PITY TROPY DL [AOCT KRG 406 (GIH ' ADLS KU ) L)
P00 | VUG | TR OCT T | LT I 18T I ey T J.__..__.._.ua.«?nl. OO e e gﬂ%&ﬂ&.&ﬂknﬂ&ﬂﬂﬂﬁ.? TOTVE RECEt | TWF AP (GUeF [LIPRLI vavd [Tuel | LGU DULENEANE . | £ [
R R e e e ol e ot T o ot ' s gﬁﬁﬁiﬂﬂdﬁ%@isﬁ_BJ.aIEﬁ..".aﬂ:sialau..a3_§|_$q._.n.ﬂ...gs«.iﬁ?sﬁl_l._
RN

AP ~ 5-8

dVo

066l

378VL NOLLVYNLLSZEC — NI9i¥O (2)E€ -6 XION3ddV



oL 0661

Favi

'NOLLYNLLS3Q — NIORIO ('€) €~ § XION3ddY

1 t i ] ' | | H 1 H i J _Jt_»br
oo W P L . i I ‘ T Pyt -
1 o] } R ' X : v ) B i ! ' | ! . L | | \ v ' | . 1 1 ' | | i ll._.hl..m
Celthe . . ) S [ 1 I | I . ) i i ' oo : . i ] : N o
e ; ———
L S P . b et AT , : e ! - e e e e S
IELAR TR ] v ! ' ' — b ! 1 i 1 1 ' ' b | . . i ' | . | 0 ' i | | { “ ay
4 e S ] 1 s—— & =i
e e o ev 4 .| 0 , i R | o o R oy LY 4
ML B ST TR L | N M Y X , " — T T . _ - ' ) , 1 i ! w1
| T W | INT (R1C ke ihdw LU L } ] ; ; . ' 1 i ' I 1 ' \ T \ ; | | J 1 \ | \ ! [
LowsMt b 1 v b _ : . , R R . ) o
[ | BB ] ] T ' i ] i , | i | i ) v ] WL
jooi& (N IR N Y S LR L G T T Y [T 1024 ] ! ! . ' ' ; 1 1 | | ' t ! ] &0
BT o B S ' . . G I ' | i ' : ®
S S 1 58 (M M AN TaCTE T VT e . , T i ) ! N
ﬁ e ¥ uier sw ' g T it Ay 1 . . . . [
= e T SN G T e B e—— “
” ' S T RTTETTR T . ” ' \ )
— . S M U B A I ST S T peg
P ) O T v R T T , — e . e
R e R U AR S . A T
e ’ I T I P Y B S VR T M . , R - T
c- ey (uet e 1 o NS TR L e L N R 7 (Tt | =
(TR N R N G I G R T , @ o
LD (oI U 47 'S e T4 gt P L i M LI IV T WavE Wk . . ! ] :r
e T e e PR O P T T R e kY VI YT i LT _ : , i
(T4 r ) [ TV I LI T A S S ST R A U T T I O T S ..._I.m }
TOETND et e A e PP e N e I TR el ”
TR T e T R I N I O O I R N ] e
dte- TTd K Ah TR T T Y T R ™ R T TR S TYR T N T T MR TR a
TR e e et "t PR R Rt I YR [T Y T VY I P
T ST B} AT O I N A L R O ! T
SR | Y 1B GAT I8E E w99 Ter Tel BN 9Uh XEE %6 14 UT & 0T b 'edd AT Gk WL ¢PL LT YR (N00 Bed P4 whth ; , . Me
T [T oet [l Pl A EOL W T e TRRT PR GIT EWT W 6 ¥ b GU W kL kT ALl ey PO T T 1 Y O T YT T
o f— v a
T3 L e O T IR R I O A R A L 0T A e Ll wdy Lo »
513 I a7 e wa T at Tar at T ey T OOl 7S I T e T O, P
" . — phaarh 1 T By B o "oy e ey e S Sy 7 <Y N Vit ot e T L R A K a7 A -
e B g S P £ R U O e B S VT N Y T e YR e e T O T e T T ) SO4T weawt | : e
T T e T T e T AL T it e Nl WIT e LU wh €9 or U 41 %k Kb o 0L Bk v N oK W ey Tt T
] et i = i | 2
=R TR A ) o . RN I A I I I O R e TV I O O L L O AL P
By L AR R T R PR Y R O T Y St Y e TR O GO T TR TV T R LU A O A R LA I T g Tt 14 i B
TR [ A AP e (TRE TR 01 M TW RL be GOFLTON e ISV (FE (A€ ¥ adl cive Wiyl ‘i<t Tl it T R T O R S VST P M O VY T T At Ea
Tomeria v N o TebC MY LTE TRLY (0UE TN (Y. WY he 1% S09 TIONE EWEC (2007 RIS GOPC. GLH HTH L GTIE 716 96 U Ledd Phi LY. ANIT 00F 0y . 9eY Lt G Ladest ¢
o OREEE | - ke JTRL CREY iR T P A& vk et T I Y T R T A T T L D L A LA LL % 46 LBT A% Lh QOL LW AL ek o SLEEWY . PRUL e _
Al - _.,i‘ﬂ,ov...én.l._.._..nn_ﬁff.;..!._.zyﬂ....nf.qn .a.nn.wanﬂ&,_.su_ou_.cf-u,r.n“un,.nvo..._"a__tv\.__e__c..!_ﬁu__...___ LI L A A » A LR
_.!I C o INCT YeNallX ! i : ANOT YNNI



	CHAPTER 8 OUTLINE DESIGN OF BRIDGE AND ROADS
	8-2 DESIGN OF ROADS AND INTERSECTIONS
	8-3 MAIN BRIDGE
	8-4 VIADUCT
	8-5 TENTATIVE COST ESTIMATE
	8-6 TENTATIVE MAINTENANCE COST ESTIMATE
	8-7 CONSTRUCTION SCHEDULE

	CHAPTER 9 TENTATIVE ECONOMIC EVALUATION
	9-1 DEFINITION OF BENEFIT
	9-2 ESTIMATE OF ECONOMIC BENEFIT
	9-3 ESTIMATE OF ECONOMIC COST
	9-4 TENTATIVE ECONOMIC EVALUATION

	APPENDIX
	2-1(1) GROSS NATIONAL PRODUCT BY INDUSTRIAL ORIGIN AND NATIONAL INCOME AT CURRENT PRICES
	2-1(2) GROSS NATIONAL PRODUCT BY INDUSTRIAL ORIGIN AND ITS GROWTH RATES AT 1972 PRICES
	2-2 GOVERNMENT REVENUE
	2-3 INTERNATIONAL BALANCE OF PAYMENT
	2-4 VALUE OF EXPORT BY PRINCIPAL COMMODITIES
	3-1 NUMBER OF REGISTERED VEHICLE AND TYPE IN THE COUNTRY 1975-1981
	3-2 LENGTH OF NATIONAL AND PROVINCIAL HIGHWAYS OPEN TO TRAFFIC FISCAL YEAR 1973-1975
	3-3 SELECTED INDICATIONS FOR GROSS NATIONAL COMPARISON OF ROAD DENSITY
	3-4 BUDGET COMPARISON OF THE GOVERNMENT TO THE DEPARTMENT OF HIGHWAY IN 1969-1979
	4-1 TRAFFIC COUNT AT EACH BRIDGE ON CHAO PHRAYA RIVER
	4-2 RESULT OF ROAD SIDE INTERVIEW O-D SURVEY
	4-3 PRESENT TRAFFIC FLOW BY DIRECTION OF INTERSECTION
	5-1 ORIGIN DESTINATION TABLE 1981
	5-2 ORIGIN DESTINATION TABLE 1985
	5-3 ORIGIN DESTINATION TABLE 1990


