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Plate A, Burma Highways, is a general map of the
Union upon which have been shown the national,
district and farm-to-market road systems, suitably
distinguished. Certain of the more important re-
locations of the numbered routes are also designated.

(d) Other roads. There are a number of special-
purpose roads to which consideration has been given
and for which rough cost estimates were made in con-
nection with the over-all program. Such roads as
those into the timber-reserve areas, which are included
with the project costs for the continuation and ex-
pansion of the timber-extraction industry; those into
developed or exploratory mineral areas; those furnish-
ing access to present or proposed irrigation, hydro-
electric or industrial projects are classed under this
general category. The total length is estimated roughly
to be 1,400 miles since neither the scope nor magni-
tude of these special roads can be known until the
development program begins to unfold. Of these
roads, the ones to mineral properties are of special
importance, and are treated separately below.

Access Roads to Mineral Properties

(1) As indicated in the Preliminary Report, the
mineral resources of Burma, and especially the metal-
lic mineral deposits, will prove to be of great impor-
tance in the development of the nation’s economy. The
export of these metals, both in bar form and as con-
centrates, will be of direct and substantial benefit to
the nation’s foreign-exchange balance. Likewise, the
exchange balance will be further increased with the
rehabilitation of the oil industry and the resumption
of production of petroleum products. The re-establish-
ment and further development of these two com-
ponents of the resources of Burma will also be of
benefit to the domestic economy, in that the industries
will again become large employers of labor.

Previous to the recent war, a number of the mincral
properties and deposits of the country were not
developed, or were only partially developed, because
of the inconvenience and cost of bringing the product
of the mining operation to its place of use, or of export.
Likewise, lack of road access to extensive areas which
are known to be mineralized has prevented, or ham-
pered to a large degree, the carrying out of a systematic
and adequate program of prospecting by which the
extent and economic significance of the various
deposits could be established.

Since the end of the war there has been only a par-
tial resumption of mining activity at the deposits which
had previously been operated. While the lack of
activity is due in part to insurgent activity, domestic
insecurity and other similar uncertainties, the lack of
road reconstruction and maintenance has been a
major factor. Without adequate haul facilities, it is

not possible to bring out the products of the mining
operations. The resumption of the full-scale mining
operations of the prewar period, and the further
development of the known mineral deposits will
require the rehabilitation and improvement of the
principal haul and access roads throughout the entire
mining areas, the adequate maintenance.of these
roads, and the construction of new access roads to
potential mining areas.

While this highway construction and maintenance
must be coordinatcd with the mining exploration and
development programs, it must also be properly timed
with respect to the general program of highway con-
struction, which will be a continuing process during
the next eight to ten years. It will be necessary that the
corollary portions of the three programs be so carried
out as to result in the maximum over-all benefit to
the nation as a whole.

Outlined below are certain of the highway access
projects required to serve the metallic mining pro-
gram, and which should be integrated with the pro-
gram of general highway rehabilitation and improve-
ments. Only brief and identifying descriptions are
given, since the details of the mining and processing
features are to be found elsewhere in the Report.

(2) Antimony

(a) Mong Sang Mine. 26 miles north of Kunhing
(Route IV), at 21 41°, 98° 25’. Currently in produc-
tion at 150 tons per month, transport by mule and ox
cart to Wan Hpaka, across the Nam Pang River,
thence over a very rough dry-season road by truck to
Taunggyi or to railhead at Shwenyaung. The total
transport cost from mine to Rangoon is K425 per
ton.

(b) Nan Hok Mine. 35 miles north of Kunhing and
west of the Nam Pang River, at 21 47‘, 98° 17'.
Current production 100 tons per month, similar trans-
port difficulties to those for Mong Sang Mine. For
these two properties, improved access will require the
construction of ten miles of new road, a structure over
the Nam Pang River, the improvement of 18 miles of
the north-south secondary road, the improvement of
portions of Route IV, and its utilization as a truck
road for the mining operation.

(¢) Lebyin Mine. One mile south of Lebyin and 85
miles west of Kalaw at 20 39, 96 26’, 30 120 men
working, 8 50 active pits. Haulage is one to three
miles, by road, to railroad. This property has been
found of little promise, but if further devclopment
should be found desirable, only a small road improve-
ment project will be required to improve the access
to the mine.

(d) Ping Chit Mine. 20 miles north of Loikaw, at
19° 56, 97 09'. Site shows mining promise for
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development. If developed, it will be necessary to con-
struct an access road (three miles), to constructastream
crossing and to improve a secondary road (six miles)
west from To-Saikha (seven miles north of Loikaw
on Route V).

(3) Tin and Tungsten

In addition to the tin and tungsten deposits in
Tavoy, in other parts of the Tenasserim, and thc
Mawchi Mines, deposits of these two minerals occur
in a number of other places in Burma. As for these
other deposits, it will be necessary to further prospect
and study these, to estimatc thc reserves, and to con-
struct access roads into such of the sites as offer
opportunity for economic development. Included in
these deposits are the following:

(a) A group of four workings, north and slightly east
of Thazi. The principal of these is the Nyaunggyat
Mine at 21° 06°, 96° 13’. For the group, it will be
necessary to construct seven to eight miles of new
access road to Htandaw; and thence to improve the
existing secondary road westward (including a bridge
over Saman Chaung) approximately seven miles to
Thedaw on the Railway, and 2 miles farther to Route
I. The latter is also being improved to Meiktila as
part of the general road program.

(b) Palamon Mine, 20 miles east of Kalaw and to
the west of Isle Lake, at 20° 37’, 96° 52’. To develop
this property will require the construction of seven
miles of access road, including a stream crossing,
northward to the Railway and to Route IV, and the
improvement of Route IV.

(¢) A group of seven workings at Byinge (20° 01°,
96° 29') and in this area (19° 36°, 96° 26"); at Hman
Pyutaung (19° 37’, 96 26'); at Kwedugyi (19 507,
96° 25"); at Padatygyaung (19° 407, 96° 36'); at Kyat
Pyin (19° 46’, 96° 33'); and near Nyenmatauk, at
19° 48', 96° 27'. Generally these deposits are located
16 to 30 miles to the northeast and southeast of
Pyinmana. Road work will be necessary to improve
the access to such of these mines as are further de-
veloped under the tin-tungsten program. The Byinge
Mine will require the improvement of approximately
17 miles of the secondary road extending eastward
from Route I near Shwemyeo, and the construction of
a short section of new access road to the property, not
more than 1} milcs in length. The Kwedugyi Mine if
developed will require a one-mile access road, and the
improvement of ten miles of the secondary road
eastward from Yezin, on Route 1. The other five pro-
perties are in general adjacent to and not excessively
distant from the new Pyinmana-Loikaw road con-
struction. Direct access is all that will be required in
each case. The total length of this access construction
is estimated to be 20 miles for the five properties.

(4) Zinc

In addition to the zinc operations at the Bawdwin
Mines west of Lashio in the northern Shan States, the
concentrates of which are processed at Namtu, a very
large deposit of zinc carbonate has recently been dis-
covercd at the Lough Keng Mine, near Mong Pawn
in the southern Shan States. The mine is located to the
west of the Nam Pawn River, 18 miles south of Mong
Pawn (29 miles east of Taunggyi on Route IV), at
20° 34’,97° 25’. The rough reconnaissance and survey
indicate an ore body of not less than one million tons.
At present the mine is being operated at a rate of 200
tons per month. The ore is transported by mule from
mine to road at a cost of K150 per ton, and the truck-
ing to railhead and shipment to Rangoon totals K75
per ton. To develop this property to reasonable pro-
duction will require the construction of an access from
the mine northward to Mong Pawn and the improve-
ment of Route IV westward through Taunggyi to
the railhead at Shwenyaung.

(5) Manganese

During their occupation of Burma, thc Japanese
opened up a manganese deposit, but the mined ore
was not refined or shipped, and some 3,000 tons is
now stored at railhead at Shwenyaung. The material
is of good grade, and is a very profitable exportable
metal at the present time. The deposit is located at
20 447,97°15’, about six miles southeast of Ho-Pong
village which is 9] miles east of Taunggyi on Route
IV. The development of the property will require the
construction of an access road westward from the
mine to Route V, and the improvement of the latter
northward to Ho-Pong and that of Route IV west-
ward to the railhead at Shwenyaung.

(6) Lead

Aside from the Bawdwin Mine, a very old and rich
lead-silver lode appears to be an important metal re-
source of the Mansan-Taunggyi-Kalaw areas. The
present mining activity is greater in the Mansan area,
about two miles south of the village of Bawdwin
(Mansan) and 16 miles northwest of Taunggyi. The
largest properties are those of U Sit Han (producing
200 300tons of ore per month)and the R.M. Aldworth
Mine, just to the south (with an output of more than
300 tons per month). Other properties in the immediate
vicinity average a total production of 600 tons per
month. No explosives are used. The transport costs
by truck from the mine to Rangoon total about K90
per ton.

The properties are centered at approximately
20° 557, 96° 50°. There are other lead mines in the area
such as the Bawzaing Mine, three miles southeast of
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the village of Mansan, which has a very sub-
stantial ore reserve; the Loi Kwang Mine, six miles
south of Taunggyi; the Panzaw Mine, 21 06', 96° 33";
and at Kyaukmaung, 21° 13’, 96° 30’. For the U Sit
Han and Aldworth properties and the Bawzaing Mine,
it will be necessary to construct access road eastward
from the deposits including a structure over Nanlet
Chaung, and to improve the secondary road south-
ward to the railhead at Shwenyaung. To serve the Loi
Kwang property, it will be necessary to improve the
secondary road north from the mine to Taunggyi, and
Route 1V westward to Shwenyaung. For the Panzaw
and Kyaukmaung Mines, short access roads are
needed, plus improvement of the secondary road
southward into Aungban and Kalaw.

(7) The foregoing list of highway improvements
required to furnish orimprove access to mines includes
only roads to major properties for the more important
metallic minerals. Further investigation of other
sources of these metals, and prospecting for other
minerals in the various parts of Burma, will become
necessary as the development program gets under
way (these include possible beryl deposits north of
Pyinmana; the chromites in the Arakan Yomas and
northwest of Mogaung; thc iron-ore deposits near
Tavoy, northwest of Mandalay, southwest of Lashio,
and possibly at Loilong, northeast of Bawlake; further
tin-tungsten deposits in various locations especially
in the Tenasserim). Some of the prospecting sited will
require access and development roads. This highway
construction, too, should be integrated with general
highway rehabilitation and development in order to
keep the entire program in balance.

While accurate estimates of the construction cost of
these latter development roads cannot be made at this
time, the over-all total will be of the same magnitude
as that estimated for the known mectallic mineral
deposits.

As part of the general survey for the economic
development of Burma the rehabilitation and further
development of the petroleum industry was investi-
gated. In the “Report on the Economics of the Petro-
leum Industry in the Union of Burma,” certain areas
have been recommended for more complete prospect-
ing and economic study. The likely areas are generally
in the Magwe-Chauk region and in the lower Delta.
The program is expected to extend over scveral years,
and the estimated cost of K45,00,000 includes the
necessary construction of access roads.

C. EXISTING HIGHWAY SYSTEM
1. HISTORICAL
The road system of Burma extends far back into
history. In 206 BC, parts of it, in primitive form, served
the early Chins and Chinese who were then working

the amber mines near Mogaung, west of Myitkyina.
The gem mines at Mogok werc served by a 60-mile
road from what is now Tabeikkyin, on the [rrawaddy.
The jade deposits in the Kachin Hills are known to
have been operated as early as 100 BC, and the trade
routes from there into China, where the stones were
cut, were regularized around 1750-1800.

The lead-silver mines at Bawdwin were worked by
the Chinese from approximately 1400 until 1868, when
they were abandoned as a result of the Mohammedan
uprisings in Yunnan. In 1900 European interests again
reopened the workings, and the private carrier rail
line into Namtu was then built. Earlier the minerals
and orcs had been brought out by mule and cart over
several routes into China, the principal one being via
Hsenwi and on eastward, along the valleys of the
Nam-Nam and Nam-Ting Rivers.

The tin-tungsten mines at Mawchi in the Kayah
State have also been operated for a long period. In
old times, the ores were taken out by mules over trails,
leading to the Salween at Kampayu, and thence by
country boat to Kyauknyat, thence by mule transport
overland to Papun, and from there by country boat
to Moulmein. With the completion of the Rangoon-
Moulmein rail line, the trip from mine to port took
about nine days. In 1934 a new road was constructed,
and the material traveled via Loikaw and Taunggyi
to the railhead at Shwenyaung. The trip over this
route took about three days. In 1937 a private road
was opened between Mawchi and Toungoo, to serve
the mine. The new route makcs Mawchi about 280
miles, by road, from Rangoon and the driving time by
car is about 14 hours. Here again, the ultimate route
was a highway replacing the earlier mule-team-river
route from the mine to the port.

To a large degree, the development of the roads in
northern and eastern Burma has followed the same
pattern. Early trails led to waterways, these were
joined together through the years, and finally the
routes became of such length that they joined major
towns and villages. Still later, as the motor vehicle
came to Burma, the primary and more traveled routes
were surfaccd.

In southern Burma, the rice and farm area, the
development has been related more to shipping. In
old times Pegu was the major shipping port for a large
area thereabouts. As the building of the delta forced
the river mouth farther and farther to sea, the in-
fluence of Pegu diminished, and this was accompanied
by an increase in the importance of shipping on the
Irrawaddy River, especially at Prome and Henzada.
The latter was at one time also an occan port, but it
too has been left inland by the building of the delta. In
the period since the middle of the 18th century Ran-
goon, which was at that time a fishing village called
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Dagon, became the pre-eminent port of the nation.
The water transport routes, and later those by land
and rail, branched out to join these commercial and
shipping centers. In the delta, however, this develop-
ment was always arrested, and even prevented, by the
extreme cost of constructing through land routes over
the numerous streams and in poor foundation
material.

The lower network, then, developed (o connect
Rangoon to the ports along the Tenasserim; to Pegu
and Prome, the latter later extending via Magwe into
Mandalay. Route I, north from Pegu, gave convenient
through routes from Rangoon to the eastern portion
of Burma via Toungoo and Meiktila, and on into
Thailand and Indo-China. Tributary roads developed
west of the Irrawaddy also, especially in the Henzada
area and around Pakokku.

In 1894 a Public Works Department was established
and the responsibility for the construction and main-
tenance of the main highways was entrusted to that
body. After the recent war, the Department became
known as the Building and Roads Department, and
is now in the Ministry of Public Works and Rehabili-
tation.

During the war, for military purposes, several im-
portant links were added to the highways of Burma.
The Japanese opened up, although on a very crude
and makeshift basis, several routes into Thailand. The
portion of Route VI north and west of Myitkyina was
constructed and surfaced as the Ledo Road by the
United States Army, to be a supply line into the area
from India eastward over existing roads into Yunnan.
Also, the British reconstructed in 194445, for military
supply purposes, the westerly portion of Route VII,
from Kalewa to Tamu, at the Assam border. The por-
tion of Route IV between Kengtung and the Thai
border, a distance of 90 miles, was graded and graveled
by the Siamese between 1942 45, while they occupied
this portion of Burma.

The railroad to Ye was destroyed during the war,
and the semi-permanent secondary road which existed
between Thanbyuzat and Ye at that time has since
been metaled with local material. The bridges along
the route, constructed by the Japanese, were crude
and inadequate and are being replaced by permanent
crossings.

At the close of formal hostilities in 1945, the high-
ways as a whole were in very poor condition because
of the incessant pounding by all adversaries during
the conflict. Insurgency, too, took its toll in destruc-
tion, especially during 1949-50. Neither the recon-
struction nor the very necessary maintenance has
taken place since that time. These are the basic prob-
lems which must be faced during the program which
lies immediately ahead.

2. PRESENT MILEAGES

The national system of highways in Burma consists
of eight numbered routes, having a total length of
3,231 miles. They are designated and have lengths and
distances between larger communities as follows:

Route I Rangoon-Mandalay (east)

Rangoon Miles

53
Pegu

11
Payagyi (Jct. VIII)

113

Toungoo (Jct. V)

69
Pyinmana

91
Meiktila (Jet. IV)

51
Ye-Wun (Jet. IT)

42

Mandalay (Jct. IIT) —— 430 miles total, I

Route II  Rangoon—Mandalay (west)
Miles

Rangoon
Route I (21
Taukkyan
57
Tharrawaddy
64
Paungde
34
Prome
44
Allanmyo
55
Taungdwingyi
50
Magwe
66
Kyaukpadaung
57
Myingyan
58
Ye-Wun (Jct. T) —— 485 miles total, II
Route 111 Miles
Mandalay (Jet. I)
41
Maymyo
84
Hsipaw
44
Lashio
32
Hsenwi
1
Muse

Route VI (7
Yunnan Border —— 282 miles total, 111



Route IV

Route VI

Route VII

Miles
Meiktila (Jet. I)
14
Thazi
59
Kalaw
44
Taunggyi
12
Ho-Pong (Jct. V)
46
Loilem
86
Kunghing (Nam-Pang River)
29
Takaw (Salween River)
113
Keng-Tung
100

Indo-China Border
(Haung-Luk) —

Route V Miles
Toungoo (Jet. I)
124
Bawlake
48
Loikaw
84

Ho-Pong (Jct. IV)

Miles
Yunnan Border
17
Muse (Jet. III)
91
Bhamo
107
Myitkyina
52
Mogaung
230

Assam Border
(Pangsau Pass)

Miles
Mandalay (Jct. I)
14
Sagaing
56
Shwebo
28
Ye-U
103
Kalewa
97

Assam Border (Tamu)
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503 miles total, IV

—— 256 miles total, V

—— 497 miles total, VI

—— 298 miles total, VII

Route VIII Miles
Pegu
Route | (10)
Payagyi
10:5
Waw
16
Sittang
0-5
River Crossing
15
Mokpalin
32-5
Bilin
63
Martaban (Salween River)
3
Moulmein
98
Ye
100
Tavoy
155
Mergui —— 480 miles total, VIII

SUMMARY, NATIONAL SYSTEM

Route 1 430 miles
11 485
111 282
v 503
A% 256
VI 497
VIl 298
VIII 480

Total Length 3,231 miles

3. IMPORTANCE OF ROUTES I AND II

a. To Population

Based on 1941 population figures, there are 16 dis-
tricts in Burma each of which has a population in
excess of 500,000. Of these, three are in the Irrawaddy
delta, and it is therefore impossible to consider them
as being directly served by through primary highways.
Of the remaining 13 districts, four are tributary to
Route I and six are tributary to Route II.

Route I of the primary system, extending from Ran-
goon to Mandalay via Pegu and Toungoo, is 430 miles
in length and serves (either directly or secondarily) a
population of 4,300,000. Of this number, 1,150,000 are
classed as urban, i.e., live in communities of greater
than 1,000. This highway artery thus serves almost
one fourth of the whole nation, and almost 40, of
the entire urban population. Also, it connects a total
of six district capitals (Pegu, Toungoo, Yamethin,
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Meiktila, Kyaukse and Mandalay) to the nation’s
capital, Rangoon.

Similarly, Route II of the primary system is 485
miles in length, and extends from Rangoon to Man-
dalay, by way of Prome and Magwe. The route serves
a total population of 6,300,000 people, of whom al-
most 1,300,000 are urban residents. A third of the
entire nation is thus tributary to Route I, as is almost
459, of the urban population. The highway directly
connects seven of the district capitals (Insein, Tharra-
waddy, Prome, Thayetmyo, Magwe, Myingyan and
Mandalay) and three others are indirectly linked by
means of the routc.

b. To the Agricultural Economy

Likewise, Routes I and Il are located to pass through
the fincst and most productive cultivated areas of
Burma. The total land area of Burma is 170-4 million
acres. Of this, 75-9 million acres are unsuited to agri-
culture (the land not being cultivated or less than 19/
cultivated), leaving a total area available for agricul-
ture of 94-5 million acres. Based on 1952 figures
(Saunders, Economic Classification of Land in Burma)
a total of 17-2 million acres is sown to crops. On this
basis, 18-:29, of the total land in Burma which is suit-
able for cultivation is now being sown. There are 14
districts in which this usage factor (ratio of sown land
to cultivable land) is greater than 509;. Of these, four
are in the delta area of the Irrawaddy, where a primary
highway system is not feasible, and the Sagaing Dis-
trict is tributary to Route VII.

The next nine districts, in decreasing order of use,
are as follows:

Usage Factor

District (per cent) Tributary to
Insein 48-3 Route 11
Myingyan 45-1 Route II
Henzada 40-5 Route IT
Pegu 39-8 Route I
Tharrawaddy 367 Route II
Bassein 36-1 None, delta
Meiktila 330 Route I
Magwe 269 Route I1
Kyaukse 263 Route I

The two main primary highways, Routes I and II,
serve all but one of these districts, and are thus of
major transport influence upon the agricultural life
of the Union and therefore upon its economy.

Of the 94-5 million acres of cultivable land in Burma,
21 million acres, or 229 of the total, lie in districts
either on or tributary to Route II. Likewise, the artery
serves 5-2 million acres of sown land, 309 of the
nation’s total. Route I is also of major importance,
since it serves 13 million acres of cultivable land (al-

most 149, of the total), and gives access to 3 million
acres of sown land, or 179, of the nation’s total.

4, CONDITION
a. General

As a whole, the system of national roads in Burma
is in an unsatisfactory state at present. The system
suffered very severe deterioration during and after
World War Il. Many segments of each of the main
routes were battered by air attack by enemy and ally
alike, as thc fortunes of war shifted, and almost the
entire system was subjected to incessant pounding as
heavy military vehicles passed over it again and again
during the hostilities. The prewar routes were gener-
ally designed and built for light traffic of moderate
densities, and the use of overloaded, high-speed trucks,
weapons carriers, command cars, artillery carriages,
and even tanks, took a toll from which only a very
extensive repair and rehabilitation program carried
out in all parts of Burma can bring recovery.

Since 1951, the year in which the civil strife sub-
sided to a large degree, except in certain small dis-
connected areas, it has been possible to begin the long
task of rehabilitation. However, extensive work could
not be done without incorporating the necessary
betterments. This was not done, except in a limited
way. The result is that as yet (1953), no really sub-
stantial progress has been made toward reconstruc-
tion.

Limited budgets for the construction and mainten-
ance of the highway network of Burma appear to have
been the rule, rather than the exception, during the
last years. This lack of funds has hampered, if not
nearly prevented, any important and extensive re-
locations, and the budgetary allowance made for
maintenance is completely inadequate for the task at
hand.

The use of hand methods for road construction and
repair, or the very meager use of modern road machin-
ery and equipment, has also hindered the carrying out
of any rehabilitation program, in that the total output
of the labor force with hand methods is so small as
to make the costs of the work undertaken very high,
and this still further restricts the whole program. The
costs of work done in this period, too, were driven
upward by the very high cost of road materials of
various kinds.

A large proportion of the secondary system is at
present only suitable for travel in the dry season. As
recommended later in this Report, the basic objective
in the rehabilitation of the District road system is to
raise the quality of the system to the ‘“all weather”
condition.

As to the farm-to-market roads, the tertiary system
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is now in a very low state of development. Almost all
roads are unusable in the monsoon season and the
stream crossings are generally only fords. The road-
ways are very narrow, and in most instances are only
cart tracks. A very important part of the entire re-
habilitation program is the improvement of these
roads and tracks to furnish the rural residents of the
country the opportunity to reach an all-weather road
and thus to be able to go to, and to trade in, other
communities than their own.

The urban portions of the national and district
systems also suffered the same sort of destruction
from the war and the civil unrest as did the rural
roads. Since the war the number of vehicles in use has
increased markedly. The high proportion of trucks
registered and using the highways and the size and
weight of these vehicles are such in some cases as to
tend to destroy the pavement, especially in those cases
where local drainage is poor and the subgrade is thus
softened.

The general lack of maintenance seems also to have
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plagued the city and town streets, with the result that
some of the most deteriorated portions of the through
roules are within cities, and also upon parallel streets
which share the traffic. Later in this section will be
found a description of thc conditions existing at one
of the major intersections in Rangoon, as an indica-
tion of the type and degree of deterioration, disrepair
and hindrances to traffic flow that can occur and
develop unless maintenance is adequate and enforce-
ment of traffic and police regulations is continuous,

b. Roadway Condition

During the analysis of the road system to establish
the basis for the rehabilitation program, field trips and
studies were made of the pavement widths and sur-
faces of the highways, and of the present condition of
the shoulders and other fcatures. The conditions ob-
served are tabulated for each of the numbered Union
routes, and certain secondary routes, with supple-
mental comments. The field trips were made in 1952
and early 1953.

ROAD CONDITIONS

Pavement
Route Width
(fr.)
I Minimum 10:5
generally 12

Meiktila Mandalay

Sturface and Condition

Much raveling in lower section.

Upper section, rough, some ravel-

Shoulders

Narrow, generally depressed from
roadway, difference being 34
inches in most cases. Most shoul-
ders rough, need blade work and
other maintenance.

Shoulders narrow, 3-6 inches
below pavement edge.

Surface fair, edges repaired.

Condition poor, much mainten-

section generally  12-14 ing.
with 5 mi. 16 18
11 First 32 mi. 14-18 Raveled edges.
Next 10 mi. 12-14
Next 15 mi. 8-10 Considerable raveling.
Next 17 mi. 8
Next 11 mi. 9
Next 57 mi. 10
Next 35 mi. 9-10
with 1 mi. 16

177 mi. to Prome

1II Mandalay-Maymyo

ance needed in some sections.

First 3 mi. 12
Next 14 mi. 14-16
12 14

Next 25 mi.

42 mi. to Maymyo

Bituminous treated, bad raveling.
Bituminous treated, bad raveling.
Bituminous treated, bad raveling.

Grade up shoulders.
Shoulders 2 21 inches low.
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ROAD CONDITIONS—(continued)

Pavement
Route Width Surface and Condition Shoulders
(f1.)
111 Maymyo—Lashio
First 3 mi. 12 Bituminous treated, rough, bad 1-3 inches low.
raveling.
Next 10 mi. 12-14  Edges fair, not too much raveling.
Next 25 mi. Badly raveled.
Next 11 mi. 10-12  Badly raveled. Narrow, especially at switchbacks.
Next 18 mi. 10-12 8 mi. good condition, 10 mi. Shoulders satisfactory.
under construction.
Next 15 mi. 11 Bituminous treated, very bumpy Poor.
and rough.
Next 14 mi. 10 Wavy, rough. Narrow, rough
Next 21 mi. 12 Regrade bad portions.
Next 18 mi. 10 Wavy and bumpy.
135 mi. to Lashio
111 Lashio-Hsenwi
First 8 mi. 10 Bituminous surface, fair shape but
needs some cold patching.
Next 24 mi. 10 Fair condition, had heavy traffic Some shoulders too low.
during war, no foundation fail-
ures.
32 mi. to Hsenwi
Secondary Route to 111
Lashio to Laihka
First 7 mi. on Route III
Next 18 mi. 12 Two 3-ft. tracks, has high mainten- Shoulders below pavement.
ance cost, in rough condition.
Next 20 mi. 10-12  Traffic-bound macadam, roughand Need patrol grader work.

needs blading and shaping. Some
foundation failures.

Next 122 mi. 10-11  Alltraffic-bound macadam. Rough, Shaping and raising of shoulders
many potholes, much mainten- needed. Patrol grading, on a
ance needed. Some raveling, and regular basis, is best mainten-
much raveling in about 20 miles ance.
of length.

167 mi. to Laihka

Secondary Route to 111
Laihka to Lashio via Mongnaung

First 27 mi. 10 Traffic-bound macadam, crown Build up shoulders, which are very
needs reshaping, rough to very low.
rough in some spots.

Next 49 mi. 10 2 mi. with Telford base, all traffic- Raise and reshape shoulders most
bound surface, rough to very of length.

rough, much blade work needed.

76 mi. to Kehsi
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ROAD CONDITIONS—(continued)

Pavement
Route Width Surface and Condition Shoulders
(f1)
1V Taunggyi-Thazi

First 15 mi. 16 Bituminous surfaced, raveled

edges, needs major maintenance.
Next 29 mi. 12 Raveled edges, potholes. Rough.
Next 60 mi. 11 Badly in need of maintenance and

repair, and more bituminous
material is needed.

104 mi. to Thazi

IV Taunggyi-Loilem

53 mi. Average 12 Bituminous surfaced, raveled, Raise shoulders to proper grade.
large potholes, needs surface
repair.

Secondary Route to 1V
Loilem to Laihka

33 mi. 11 Half bituminous surface, half Shoulders are low for entire length,
macadam, rough and badly in need to be built up.
need of repair and treatment.

V Hopong toward Namhkok

9 mi. 10 Macadam, short sections of bitu- Regrade shoulders.
minous treated, needs treat-
ment and much repair.

VII Mandalay—Shwebo

First 3 mi. 16 Bituminous surfaced, some Shoulders low, need raising and:

raveling. shaping.

Next 9 mi. 12 Bituminous-treated gravel, ravel- Raise low shoulders.

ing.

Next 19 mi. 10 Macadam and bituminous. 1 mile cobbled shoulders, poor
condition. Other shoulders satis-
factory.

Next 9 mi. 12 Bituminous treated, 6 inches

gravel surface, foundation
failures.

Next 9 mi. 12 Gravel surface, poor condition and

numerous foundation failures.

Next 1 mi. 12 Macadam, very rough.

Next 5 mi. 12 Gravel surface, well maintained.

Next 15 mi. Surface in good condition. Shoulders need reshaping and

some regrading.

70 mi. to Shwebo
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(1) Other Data on Road Condition

{a) Route I. While the pavement is much reduced
by ravcling there is believed to be sufficient [oundation
material to have an 18-ft. width on the mileage to
Pegu. No evidence of foundation failure.

(b) Route IHl. Mile 32 42 (measurcd from Rangoon)
has embankment, the maximum possible surface
width is 16 ft. Trees up to threc feet in diameter are on
several long embankments, and their roots are break-
ing the pavement surface.

(¢) Route III. The alignment and grades upon two
segments of the route are very severe, and ncarly im-
possible for truck traffic, and the route should be re-
located between Mile 162 and Mile 31 (measured
from Mandalay) and from Mile 80 to Mile 92 (which
includes many switchbacks where the pavement is
dangerously and inconveniently narrow).

The 24 miles of Route III south of Hsenwi were
built in 1939, consist of 4] in. soling stone, 41 in. of
macadam, and bituminous-treated surlace. First mile
south of Hsenwi subject to floods and should be
raised at least three feet, resurfaced.

(2) General Comments

During the field inspection trips, numerous ex-
amples of the inadcquacies of the maintenance pro-
gram and of the costliness of hand labor methods
were observed. During the inspection of the secondary
highways of the Laihka Mongnaung area, 167 miles
of road were covered. In this distance, the total road
gangs consisted of 33 coolies, working entirely by
hand methods and without tools.

On Route III east of Maymyo, water was being
applicd to macadam construction by driving the water
tank over the roadway surface, dipping water out of
the tank and applying it to the roadway in buckets.
Instcad, two picces of pipe, a valve and one hour’s
welding would have mechanized the whole opera-
tion.

As illustrative examples of the present condition
upon the national system of highways, and to an even
greater extent upon the district and other secondary
roads, see Plate 1. These illustrations demonstrate
graphically the worsening of the condition of the
pavement when the shoulders are not properly main-
tained, and when surface water is not disposed of. In
the three illustrations, which are rcpresentative of the
conditions encountered on Route I, the shoulders
have been neglected and permitted to recede from the
pavement edges, and are now four to six inches below
the latter. This is the basic cause of the raveling, and
must be repaired as a first order of business in the
rehabilitation program. Note also in the notes with
the pictures, that the nct width of pavement is materi-

ally reduced by the raveling. This forces still more
vehicles to leave the pavement, and this act produces
still more raveling and narrowing.

The entire story of the present condition and state
of repair of the highway system of Burma can be seen
in outline from the comments offered above as to
roadway condition and width, foundation condition,
and general lack of adequate and safe shoulders. The
latter condition especially is almost completely a
maintenance problem.

The general concept of adequate and proper main-
tenance must be raised. If it is not, there is no point
in rehabilitating the highways, for they will fall into
disrepair as fast as they are reconstructed. As
recommended later in the Report, the general use
of machine methods for both heavy construction and
maintenance is mandatory if this problem is to be
solved within the money and labor limitations of the
Union.

c. Location, Alignment, Existing Geometrics

The field trips indicated the need for an intensive
study of the geometrics, alignment, and general loca-
tion concept of all parts of the system, especially the
Union network. This study was made, and the results
and corrective measures to be taken are included in
the recommendations of the Report.

Basically, the faults in alignment, geometrics and
general design were found to be:

(1) That many of the curves and sharp bends on
the routes were too abrupt for either the present
vehicle speeds or the increased speeds to be expected
with the rchabilitation and improvement of the
system.

(2) That the grades, in some cases, were too steep
for truck and bus operation at reasonable speeds.

(3) That there are a number of instances, especially
on Routes I and II, where long embankments have
thcir grade lines low enough to be subject to flooding.
These should be raised.

(4) That there are a great many railroad-highway
grade crossings which could easily be eliminated. For
example, between Pegu and Meiktila, Route I crosses
and recrosses the Burma Railways line a total of 21
times, or an average of one crossing per 13-5 miles.
Such crossings are a source of constant expense for
maintenance, and of danger under busy rail or motor
traffic. Present traffic is not such as to make these
highway relocations vitally necessary now, but the
long-range program should include the design and
scheduling of these projects in an orderly and planned
manner. The earlier the land acquisition, the less
expensive will be its cost.

(5) That the routings of the highways through local
communities are, in some cases, needlessly tortuous.



_A. Opposite B.A.F Base
near Mingaladon.

Shoulder 6-6%“ below
adjacent pavement.
Net pavement width 10'-7"

NOTE - Standing 12" ruler,
foundation course.

B. At Mile 13
Shoulder 4" below pavement

NOTE™- Water filled chuckholes,
vehicle tracks off of
pavement, old foundation
course.

C. At Mile 16, opposite Hlegu
Rubber Estate.
Shoulder 6" below pavement.
Net pavement width (I -1

NOTE:- Ruler, standing water.

PLATET

CONDITION OF PAVEMENT
PROME ROAD (Route II)
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In most instances the condition can be corrected, and
the cost of the betterment will not be great.

(6) That in some portions of the routes, there
appear to be an excessive number of small drainage
structures. The more important ones must be main-
tained in effective service, and it would be preferable
to enforce this concept, rather than dissipate the
maintenance funds and efforts on the whole group.
Recommendations for the correction of these faults,
and others which are not so numerous, are included
in Section Q.

d. Drainage

Drainage, the process of removing surface and sub-
surface water from the roadway, or preventing such
waters from reaching it, is of supreme importance in
the maintenance of a highway. All soils become soft
when wet, and they are then unsuitable as a road sur-
face or subgrade. Further, excess water standing on
the surface of a highway and the adjacent shoulders
interferes with the safe and proper flow of traffic. It
should be promptly removed or prevented from
gathering.

In the rural portions of the highway system of
Burma, drainage is effected generally by means of
open ditches. These must be maintained to permit
free flow of drainage water at all times. Neglect of this,
the most important feature of road maintenance,
results in the failure of the foundation, and of the
surface course as well.

There are indications of the lack of adequate drain-
age maintenance on many miles of the highway net-
work. This neglect is due to several causes, but the
prime factor is the widespread reliance upon the
formula that a proper job can be done with “one
coolie per mile” of highway. This degree of mainten-
ance is completely inadequate, even for the least
traveled and least important roads in Burma. Instead,
as is discussed in Section I, and subsequently recom-
mended in the Report, an adequate program of main-
tenance with modern highway machinery, such as
is used in many countries, should be instituted at
once.,

Mechanized maintenance operations have been
adopted, on a limited basis, in several of the States in
Burma. In the Shan States, for example, the use of
modern procedures and techniques began as an eco-
nomy measure. However, the existing equipment is
World War material now seven to eight years of age,
and the shop repair costs are steadily increasing. Also,
the securing of repair parts is very difficult at present
because of exchange difficulties.

To indicate the degree to which poor maintenance
exists, and is causing foundation and surface failure
in all parts of the system, the following abstracts from

R.B.—24

the detailed reports on highway condition will estab-
lish the common pattern:

Route I
Mandalay to Meiktila—clean out ditches, re-establish
ditch lines.
Meiktila to Yamethin—foundation failures in numer-
ous places, due to poor drainage.

Route ITT

Mandalay to Maymyo—reditching needed for 25 miles
west of Maymyo.

Maymyo to Lashio—foundation failure due to faulty
and inadequate drainage (Miles 1338, 49-56, 61-65,
82-96). The side slopes in cuts should be flattened,
to avoid local slides which fill up the ditches.

Lashio to Hsenwi—ditches should be cleaned out, and
in some cases enlarged to permit adequate flow.

Route IV
Taunggyi to Kalaw—a major maintenance operation is
called for, and the ditches must be cleaned out and re-
sloped.
Taunggyi to Loilem—ditches must be opened up, and
the pipe cross drains are blocked in many places.
General reditching is necessary over the whole route.

Route V
Southward from Ho-Pong toward Loikaw—Mainten-
ance of both the shoulders and ditches is badly
needed.

Route VII
Sagaing to Shwebo—Ditches need cleaning out, and re-
sloping back slopes. Ditches on several portions
should be enlarged, to furnish adequate drainage.
Numerous foundation failures because of inadequate
drains, poor underdrainage. Replace the ford at Mile
26 (from Sagaing), to avoid delay at time of flood.

As to secondary roads, the comments and observa-
tions in the field notes on the routes between Lashio
and Laikha are much the same, as indicated below:

Lashio to Laikha, via Hsipaw—ditches are filled and
not in service; ditches, shoulders and back slopes
need attention; foundation failures due to poor drain-
age, ditches need cleaning, resloping and sloping;
ditches are filled and not functioning; ditches are
partly filled and need cleaning out.

Lashio to Laikha, via Mongnaung—ditches are partly
filled, inadequate, nced to be cleaned out and re-
sloped: Miles 19-23, 23-27 (cut side banks back),
29-46 and 65-67, where a major operation is needed
on the ditches.

These indications of the existing drainage con-
ditions parallel those which have been permitted to
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develop for the roadway surfaces and shoulders. Lack
of adequate maintenance is the prime cause of the
deterioration. If the rehabilitation of the highway
system 1s to be effective, it must be preceded and
accompanied by adequate maintenance, and this
should be carried out by modern road machincry and
equipment.

e. Structures

In general, the structures on the union highway
system were found to be in fair condition, although a
great many are in need of maintenance, and a few
need reconstruction or replacement. Howevcr, nearly
all of them have a very serious drawback, in that they
were generally designed for very light loads as com-
pared to the heavy trucks now using them.

There are some important gaps, especially in the
primary system, some of which seriously impede the
major traffic flow movements, and lessen the utility of
the cntirc nctwork. Some of these are of many years’
standing, and result from topographic features and
watercourses. These are discussed in the next sub-
section of the Report. Others have resulted from the
destruction of war, and the succeeding period of civil
unrest. Still other structures have been damaged, or
have failed, as a rcsult of ovcrloading. This over-
loading first occurred during the war years, but the
shortage of vehicles and lack of adequate truck trans-
port that have cxisted since the cessation of hostilities
have continued and even accelerated the overloading of
heavy vehicles. Other structures, especially those en-
tirely of concrete, have suffered deterioration from
lack of maintenance and need repair and strengthen-
ing. These effects and conditions, as observed and
recorded during the inspection trips, are tabulated
below.

One noticeable fact with regard to the existing
structures is that they include a very high proportion
of Bailey bridges. These were placed in service during
the war, and in some cases have been used, from
surplus military stocks, as replacements for struc-
tures destroyed during insurgent activity. While the
load limits of the original design were very well
established, conditions and needs have caused these
structures to be installed in sites where the span was
too great for the loads using the highway. As a result,
overloading has occurred and the stability and safety
of the structurc havc been seriously impaired. In
general, the sagging of the floor and excessive truss
deflections are the best indications of overload and
distress.

For highway loadings the Bailey bridge design,
as adapted to civilian use, has the following safe
load limitations, for the several spans and arrange-
ments:

Single truss, single story

Span 40 60 80 100
Safe Load,*
tons 32 26 18 10
Double truss, single story

Span 60 80 100 120
Safe Load,*
tons 67 51 31 18

Double truss, double story
Span
Safe Load,*
tons 75 50 31 19

* Safe load can be placed anywhere on the deck; the vehicle
speed should not exceed 25 miles per hour; there should be no
sudden stopping or accelerating; and the vehicles should be spaced
at least 100 feet apart.

100 120 140 160

On this basis, it does not appear that the bridges
that have suffered distress from overload did so from
a single heavy vehicle, unless this happened during the
hostilities, where there were occasional military
vehicles which could have been at fault. The distress
was probably caused by the passage of vehicles travel-
ing rapidly, or too close together.

The most obvious shortcoming of the Bailey bridge
in civilian use is that the effective roadway, between
inner faces of curbs, is only 12 ft. 6 in. This width is
not sufficient for the passage of two vehicles, so that
delay results to the one which must wait for the pas-
sage of the oncoming vehicle. In other countries where
Bailey bridges have been erected on primary highways,
the usage is generally only temporary to meet an
emergency condition. It is suggested that the Bailey
structures in use on the primary highways, especially
those on Routes I and 11, be dismantled and re-erected
upon the district and less important roads, where the
traffic demands are less severe. As noted below, first
priority should be given to those structures on which
the overloading has been severe enough to produce
distress.

Current practice in countries where the density of
vehicle traffic is constantly increasing, resulting in
ever widening roadways as a remedial measure, is to-
ward the general use of deck structures, rather than
pony trusses and short span through-trusses. With the
use of eithcr of the latter two, the roadway width 18
fixed and cannot ever be increased. The deck struc-
ture, which in general has its most economical use for
beam spans up to about 90 ft. in length, and more for
trusses, can have its framing and slab details so ar-
ranged as to permit removal of either or both curbs,
and the convenient widening of the roadway. The
deck structure is also generally safer, as there 18
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greater visibility and no possibility of structural
damage to the main load-carrying members.

Itis also recommended that all present timber decks
be replaced with concrete slabs. The maintenance
costs of the former are very high, and the structures
require almost constant attention, tightening, and re-
placement of defective planks, railing and similar
features.

The list of structures found to be in unsatisfactory
or unsafe condition is given below, as an abstract of
the notes made during the inspection trips. In general,
the grouping is by routes, extending from Rangoon or
from the origin of the route. See Plate A for the general
locations. The route mileages, between important
points, are as shown earlier in this section. Based on
the condition surveys, proposals as to repair, re-
construction and replacement are included in the
detailed recommendations of the Report. The major
structures are treated separately.

Route I (Rangoon-Mandalay, east).
Mile 26—Ngamoyeik River, two pony trusses in bad
repair.
Mile 36—Double Bailey bridge, which should be re-
placed to permit two-way traffic.
North of Pyawbwe—Two small unbridged chaungs,
some flooding and delay at certain times of year.
Mile 329 (8 mi. south of Meiktila)—Three 100-ft.
pony trusses over Chaungga River are out, need
replacement.

Mile 331—Single Bailey bridge, in only fair condition.

The Bailey bridges on the Meiktila-Mandalay sec-
tion are in fair, or nearly fair, condition.

Mile 379-5—100-ft. Bailey span, floor sags from over-
loading.

Route II (Rangoon—Mandalay, west). Floors on a
number of bridges have had to be replaced as a result
of destruction by insurgents, and the structures are in
fairly good repair. The longer structures consist of
pony trusses or Bailey bridges, and a number of the
latter have been overloaded, as indicated by deflection
in both the floor and trusses.

Mile 262, 9 mi. north of Nyaungbintha—small un-
bridged chaung, some delay when flooded.

Mile 310-5, 14-5 mi. south of Magwe—Yin Chaung,
east of Thayetlebin, with ford or ferry crossing.
Bridge should be constructed (700-ft. span), unless
route is relocated.

Mile 339, 14 mi. north of Magwe—Khodaung
Chaung, often in flood after heavy rainfall, should
be bridged if Route II is not to be relocated.

A general relocation of Route II between Taung-
dwingyi and Kyaukpadaung to bypass both Magwe
and Yenangyaung is recommended. See Section Q,
and Plate 13.

On the Kyaukpadaung-Meiktila Road, there are
nine unbridged chaungs, which may be flooded a
number of times each rainy season, causing delay to
traffic. The crossing at Mile 14, known as the “Water
Hole Chaung” should be improved, especially as to
alignment.

On the Taungtha-Meiktila Road, the Thinbon
Chaung is crossed at Mile 33, and several hours’ delay
for traffic often results from a heavy rain.

The last remaining timber bridge on Route II be-
tween Taungtha and Myingyan, should be replaced.

A relocation of Route Il from Taungtha to Man-
dalay, to by-pass Myingyan and take advantage of
the abandoned railway grade from Natogyi to Ava is
proposed in Section Q. For the location, see Plate 14.

Route [l (Mandalay-Lashio~Yunnan).

Mile 15—The Bailey bridge shows considerable
sagging, from overloading, but its condition other-
wise is good.

Other structures between Mandalay and Maymyo
are in good condition.

Mile 16-2 to Mile 31—A general relocation to avoid
the hairpin turns, switchbacks and steep grades
which now confront the traffic using the present
road, is recommended in Section Q, below. The
proposed location is shown on Plate 15.

Mile 52—The reinforced-concrete bridge (four 50-ft.
spans) at this location shows considerable cracking
and spalling of the rails and along the curbs, and
the superstructure should be reinforced and re-
paired.

Mile 80 to Mile 92—A general relocation is proposed
for this portion of Route I11, to avoid the great num-
ber of switchbacks and severe grades (up to 159%,)
existing on the present location. Improvement of
these conditions is needed to permit the use of the
road by developing heavy common carrier or pri-
vate trucking. See Section Q for recommendations.

Mile 84—100-ft. deck truss and two 30-ft. concrete
approach slabs, in good condition at present.

Mile 150--120-ft. and 40-ft. Bailey spans, with one
concrete flanking span, only in fair condition.

Mile 180, 4-5 miles north of Lashio—125-ft. Bailey
bridge, with excessive sag in floor, but otherwise in
fair shape.

Mile 206, 1 mile south of Hsenwi—125-ft. Bailey
span, with two 30-ft. approaches, noticeable sag
but floor in fair shape.

Mile 3-5, east of Hsenwi on Kunlong Road—-50-ft.
Bailey span, with considerable sag but floor other-
wise in good condition.

Lashio-Laikha Road (via Mong Yai). Mileages are
measured from Lashio, including seven miles along
Route III.
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Milc 24—50-ft. and 150-ft. Bailey spans, the latter
with excessive permanent deflection. Timber floor
of both spans loose and in bad shape. Approach
roadway section too low—needs 14 mile regrading
to eliminate flooding.

Miles 30, 49, 51, 57—Pony truss spans, in good or fair
condition. At Mile 54, 40-ft. Bailey span in good
condition,

Mile 61-:3—30-ft. I-beam span, plank floor loose and
in bad shape.

Mile 77-5 (Boundary, NSS)—100-{t. pony truss with
sag due to overload, but flooring is in good condi-
tion.

Mile 98-5—80-ft. pony truss in fair condition.

Mile 112—350-ft. I-beam span, with loose wooden
floor in poor condition.

Miles 119-5 and 128-5—I-beam span and triple-span
concrete-slab bridge, in fair and good condition,
respectively.

Mile 137 I-beam bridge, three spans of 30 ft. badly
in need of repair.

Miles 140 and 161—Three 25-ft. and two 30-ft. con-
crete-slab spans, with very badly spalled concrete;
rails are partially gone and general condition is bad.

Laikha-Lashio Road (District road, via Mong-
naung and Man Sam).

Mile 2-5—30-ft. I-beam span, with plank floor and
railings in bad condition.

Mile 3 Trestle bent wooden structure, with two
40-ft. and five 30-ft. spans. Built by Japanese dur-
ing war, has a load capacity of less than four tons.

Miles 15 and 55—I-beam bridges in good condition.

Route 1V (Meiktila Taunggyi Loilem-Takaw).

Mile 3—I-beam bridge, 30-ft. span, and
Mile 115—60-ft. Bailey bridge, both in fair condition.

From Thazi (Mile 14) to Kalaw (Mile 74)—no
bridges in excess of 100-ft. span; all structures are
cither Bailey or pony trusses.

Route V (Toungoo-Ho Pong).
Mile 24, at Paletwa—Bailey bridge over Thaukyequat
Chaung.
Mile 108, 16 miles south of Bawlake at the crossing
of the Htu Chaung, there is a flying ferry, and one
half hour is taken up in the operation.

Route VI (Assam-Yunnan, via Myitkyina and
Bhamo). There are many fords on the route, and a
number of these cause so much delay during the flood
season that they should be studied for possible re-
placement.

Ledo Myitkyina section is motorable only during
dry weather.

Mile 88 (from Bhamo), at Kazu—Crossing of Nam
Chaung by flying ferry.

Mile 95, Ferry over Irrawaddy, at Waingmaw—
Kacchaw, and route goes on into Myitkyina, Mile
107. This ferry will, with developing traffic, become
a bottleneck on the route and should be planned
for replacement by a structure.

Route VII (Mandalay-Tamu, via Shwebo and
Kalewa).

Mile 40—Concrete-paved ford, which cannot be
crossed during flood, should be replaced.

Mile 14-Mile 56.—Between Sagaing and Shwebo,
there are only minor structures, either Bailey bridges
(3) or plate girder spans (3) and all are in good state
of repair.

Mile 95-—At Ye-U on the Kin U-Ye U road, the Mu
River is crossed by a temporary bamboo bridge
during dry season, and a ferry during wet season.
With increasing traffic along this route this condi-
tion will have to be eliminated by the construction
of a permanent structure.

Mile 115-Mile 148, between Kaduma and Pyingaing
—Numerous unbridged chaungs result in delay to
traffic during rains.

Mile 148—Pyingaing to Pyinsama—four unbridged
chaungs, with very tortuous and steep approaches
over pierced-metal matting.

Pyinsama to Shwegyin—Chaungs now all bridged
and structures are in good condition.

Mile 192—Shwegyin to Kalewa. Six-mile toll ferry
and approaches, the west of which is steep and in
poor condition. Fees are:

3-ton trucks K37.50
3-ton trucks K25.00
Cars and jeeps K12.50

Shwebo Kyaukmyaung Road.
Mile 14 and Mile 16—very narrow and dangerous
bridges.
Kyaukmyaung to Thabeitkyin—Ferry crossing of
Irrawaddy River.

Route VIII (Rangoon—Mergui, via Payagyi). On the
basis of the anticipated rate of growth of vehicular
traffic in Burma, and especially the Tenasserim, it does
not appear that the water gaps along this route will
need to be bridged for some time to come. The loca-
tion and size of the streams entering the Andaman
Sea from the peninsula, roughly normal to the general
direction of Route VIII, are such as would make the
cost of a through primary facility very expensive. In-
stead, this highway should be developed at present on
a local service basis, to bring the smaller towns and
villages within the convenient range of Moulmein,
Tavoy and Mergui. Then, as traffic developed, the
water gaps could be closed, the ferries eliminated one
by one, and the continuous highway would grow in
length and usefulness as the developing needs required.
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The planning, on a long-range basis, should be for
the maximum social benefit for the entire community,
as balanced against the several major incremental
costs.

The first stage in the process has begun, in that a
decision was finally taken, late in 1952, to proceed
with the design of the new Sittang River bridge as a
combined railway-highway bridge. The delay of
nearly six years in reaching the decision was un-
fortunate as the whole transport system will suffer
until the gap is closed.

Early steps should be taken to study the relative
need for the completion of the highway bridge at
Waw, to complete the upper end of the route, as com-
pared to the construction of a “down country” stream
crossing to improve the local highway utilization
below Moulmein. In the solution of this problem, as
in all of the other similar choices, one of the factors
to be considered is the relative degree of service
offered, in over-all transport, by the Railways.

These larger water gaps in the route are listed in
detail in the following subsection. Other comments
as to condition of structures, as revealed during the
field inspections, follow. Mileages are measured from
Payagyi, the start of Route VIII.

Mile 11, Waw—Bailey bridge over Pegu-Sittang
Canal, in only fair condition, and the approach
grades and alignment are not good. At present
vehicles proceeding west of Waw during the rainy
season must be shipped from Pegu to Sittang.

The Railways operate a ferry across the Sittang River,
and there is also a PWD ferry at this location.

Mile 168-Mile 225, Thanbyuzayat to Ye—Follow-
ing the destruction of the permanent structures
early in the war, temporary and very weak bridges
were crudely constructed by Japanese labor. The
present program of replacement by permanent
structures should be completed.

f. Urban Conditions

The detailed inspections of the conditions of high-
ways through cities and towns to establish the short-
comings which should be recognized in formulating
the recommended rehabilitation program, were en-
couraging in that they revealed no basic faults other
than actual damage which had not been repaired.
They were discouraging, however, in that in almost
all cases adequate maintenance was lacking on the
local street and road systems. Also, as noted earlier,
many of the faults which impeded traffic were those
which would not have existed with complete enforce-
ment of regulatory legislation by the police and other
city authorities.

As an example, Plate B shows the traffic and
physical conditions at one of the busiest intersections

in Rangoon. The summary is a literal copy of the
comments made by the observer, in July 1953, with
explanatory diagram. The faults found and the im-
pediments to traffic are those which occur repeatedly
on the streets of almost all of the cities and towns.

The basic objectives of the local improvement pro-
gram, recommended in the Report, are to correct such
conditions as thosc shown; to repair and repave all
rough and deteriorated pavements; to properly grade
and pave the entrances on the main streets from less
important side streets; to eliminate all sidewalk stalls
and other unnecessary infringements on the traveled
roadway; to prevent the use of street areas for open
garages, timber merchants and other workshop ac-
tivities. Generally, except in a few streets and at
several intersections, the pavement condition appears
to be good, except immediately adjacent to curbs.
Often, with the flat grades that generally exist along
the city streets, water stands in these “edge” areas.
Drainage, too, needs to be improved, and specific
suggestions and recommendations are made later in
the Report.

Many, if not all, of the impediments and obstacles
to the flow of traffic in busy urban areas can be
eliminated by a formal determination of the policies
to be followed in street access and parking matters,
continuing local police enforcement of these policies,
and an alert and high degree of maintenance of all
features, especially drainage.

g. Needs

To summarize the findings as to condition of the
present highway system of Burma, and to draw short
conclusions as to the indicated needs, the following
points are made.

(1) The system of national and district highways in
Burma is at present not in satisfactory condition,
measured by modern standards. The causes are the
destruction during war, the further deterioration
during the insurgency years, the lack of funds and of
adequate planning for the rehabilitation programs.
More detrimental to the physical condition of the
roads is

(2) The continued use of hand methods for both
highway construction and maintenance in almost all
parts of the Union. Very little modern road-building
machinery is in use, and that is of such age that the
maintenance of the units has become both expensive
and troublesome.

(3) The lack, for example, of the use of patrol
graders or other similar maintenance equipment has
brought about the gradual lowering of the shoulders
and the deterioration of their surfaces, and the result
has been to cause the raveling of the edges of the
existing blacktop pavements, thc reduction in net
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SUMMARY OF TRAFFIC AND PHYSICAL CONDITIONS
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20ft. x 50 ft. chuckhole, ‘6-8 inches deep, water filled.

Sewer manhole under head and flowing 30 - 40 gallons per minute.
Garbage containers on steel stands, taking up 40 % of street width.
Accumulation of decaying vegetable matter, 3-4 inches deep.
Stalls infringe 6-9 ft. on roadway widths.

18-24 inch street cut, 12 inches deep, not backfilled.

One quarter of space between rails Is gone, the chuckholes being 6-8
inches deep. 10 % of whole street area here is bumpy, and with ruts.

One third of the northwest quarter of intersection is rough, broken
pavement.

The sidewalks are poor, or there are none.
There was some water standing in all gutters, where there were any.

TRAFFIC CONDITIONS:~

k.

I.
m.
n.
0.

{2 trishaws seem to park here, partly impede south bound traffic.
Terminal for 6 buses,which also congests the free roadway.
Terminal for 4 buses.

East bound buses parked here, on wrong side of street.

Sidewalk booths interfere with traffic and slow down bus loading at
several locations.
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width or destruction of pavements, and the wastage
of the public funds which went into the making and
keeping of the system.

(4) The drainage system of the highways is badly in
need of maintenance. The pavement foundations must
be kept properly drained to avoid deterioration and
destruction of pavement surfaces.

(5) A very general modernization of the alignment
of the entire system is required. There are many sharp
curves and abrupt bends which should be eased, or
eliminated, in the interest of the comfort and safety of
the traveling public.

(6) Relocations are also needed in a number of
segments of the system, largely to reduce the ruling
grades so that heavy trucks will be able to travel
safely and conveniently on all parts of the national
and district systems.

(7) The routing of the national highways through
some cities and towns should be improved, as it is
often very tortuous and time-consuming. The un-
necessary mixing of local and through traffic within
the communities should be eliminated to the greatest
possible degree.

(8) Grade lines, in a number of instances, should be
raised to prevent the flooding which now occurs.

(9) Structures in general have been overloaded, are
facking in load-carrying capacity, or are of insufficient
roadway width, especially in the case of the Bailey
single-lane structures. A gradual and ordered replace-
ment of the existing structures is called for, and the
Baileys that are retired from the main roads should be
re-erected upon the minor roads.

(10) The Ava bridge should be again placed in
service for motor-vehicle traffic, and at an early date,
and the structure over the Pegu River at Pegu should
be replaced.

5. COST OF INSURGENCY

Insurgency and the acts of lawless elements have
been of great cost to Burma. Primarily, the effect
appears to be one of physical destruction of bridges
and roads. The secondary effect is the prevention of
well organized maintenance operations. Nowhere is
there clearer evidence that the lack of sustained main-
tenance is ruinous to a highway system than in Burma
at present.

The 1949-50 report of the Department, issued in
1953, indicates that the following road repairs were
made during the year to road surfaces and structures,
largely to repair the damage and destruction by in-
surgent forces and other lawless groups:

Route I. 55 bridges were burned or blown up. The nor-
mal program for seal coating was abandoned during
the year in order that staff could be used on the in-
stallation of the communications system for the

army. 15 major and minor bridges, located between
Mile 272 and Mile 381, had also suffered severe
damage, but were repaired and kept open.

Route II. The road north of Letpadan (Mile 90) was
liberated from the insurgents in May 1950. The sur-
face was found to be deteriorated, the anti-govern-
ment groups continued to harass the working of the
local quarries, the highway maintcnance continued
to be shockingly inadequate, and further damage re-
sulted.

34 bridges were repaired, but neither the extent of the
damage nor the cost of the reconstruction are indi-
cated.

Route I1I. One Bailey bridge (at Nadaunggya Chaung)
was erected, to replace a demolishcd permanent
bridge, and should itself be replaced as soon as pos-
sible. Two other Baileys were replaced with I-beam
spans.

Route VII. On the Ye U-Tamu Road there are 795
structures. Of these, 143 Baileys were maintained
properly, but many other structures could not be pro-
perly repaired.

Route VIII. At Mile 48, a deck structure was burned out
twice during the year and replaced. Another struc-
ture at Mile 33 was thrice damaged. Five timber
bridges were completely destroycd and were recon-
structed.

The damage was great too, on the secondary roads,
and this also imposed a burden and expense on the
Department. Repeatedly in the report, the tragedy of
this kind of destruction and its tcrriblc total cost to
the Union as a whole is conveyed by such entries as:

“Ye U-Monywa Road (23% miles). The area along
the road was occupied by insurgents and most of the
bridges were believed to have been destroyed and
between Ye U and Tabayin trenches had been cut
across the tarred portion of the road.”

“Monywa—-Ye U Border Road. This remained in the
hands of insurgents till late in April 1950 when the
first ten miles could be open to traffic.”

“Myinmu-Monywa Road. The insurgents had
destroyed almost all the bridges and traffic was on
diversions and improviscd bridges and causeways.”

Perhaps the best statement of the performance by
the Department, under these conditions, is that made
with regard to Route I:

“It was possible to kecp the road just trafficable at a
very low standard of maintenance.”

In the 1950-51 Report of the Department, Chapter
VII is titled “Destruction Caused by Insurgents.” It
begins as follows:

ROADS AFFECTED

“The destruction causcd by the insurrection to roads
was very extensive. Numerous major and minor bridges
suffered destruction and in several cases repeatedly. The
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road surface in many districts also deteriorated extensively
for want of maintenance due to the fact that some of the
roads were inaccessible.

“The main districts affected were Pegu, Toungoo,
Magwe, Mandalay, Meiktila, Insein, Prome, Thaton,
Ambherst, Tavoy, Mergui and Akyab.

“As far as it is possible to estimate, more than 150
bridges costing about Rs.11,00,000 were destroyed. The
cost of repairs to some of these amounted to Rs.3,81,840
as the rest of the destroyed bridges had not as yet been
reconstructed as the bridges had not been accessible, hav-
ing been in insurgent areas.”

Then follows a list of some 47 roads which were
affected in insurrection, and some of them were very
seriously damaged.

The destruction of bridges is very great, for the
repair or replacement of 150 structures is in itself a
major operation, one that the department would find
well nigh impossible to cope with in any one year.
Also, the cost of replacement is still another heavy
burden to be placed on the shoulders of the whole
population.

Civil strife, too, is not without human tragedy to
those who must perform public work. During 1950 51,
one coolie foreman was taken to a newly restored
bridge near Gwegyo and murdered as ‘“a threat
against future offenders.” And, inanattack on Mergui
in 1951 the deputy commissioner was killed in action.
During the year, also, a department transport driver
was killed by an insurgent land mine and three
laborers were killed in an attack on a department
truck.

6. GAPS IN SYSTEM

As indicated in preceding paragraphs of this section
of the Report, there are some important gaps in the
continuity of the highways of Burma. The gaps dis-
cussed in detail thus far have been almost entirely
those resulting from lack of structures along the main
routes of the system. In many cases, bridges are
simply war casualties which have not yet been re-
placed, or casualties of the later civil strife. In other
cases, the lack is simply that the current stage of
development of the system is such that the need for
the particular river crossing, or other improvement,
has not fully manifested itsclf.

In a few cases, such as those of the replacement of
the demolished spans of the Ava Bridge, and of the
relocation and reconstruction of the Sittang crossing,
the need for the facility is so great that its building is
long overdue. For these major projects, the general
facts and brief background relating to each are listed
below. Necessarily, the order in which these are under-
taken is a problem with many facets, not the least of
which is the availability of funds for the work. All of

the projects are important, and in the full develop-
ment of highway transport in Burma all these (and
many others, as yet unknown in either nature or
scope) will be undertaken. The order in which they
are set down is a reflection of their urgency and of
their importance to the orderly and adequate up-
building of the highways of the Union.

(a) At Ava, 12 miles south of Mandalay, Route VII
crosses the Irrawaddy River. The original structure
here, a combined railway-highway bridge, was a war
casualty, two 350-ft. spans having been demolished by
the British during the evacuation in April 1942. The
bridge is a very important link in the whole network
but has not yet been put back in service. Two crude
and wholly inadequate ferries are now operating be-
tween Amarapura and Sagaing, and a traffic delay of
up to 235 minutes can occur under the present opera-
tion. The ferry having the larger vessels, carrying
loads up to eight tons, is a toll facility and the fee for
passenger cars is K10. The closing of this gap is the
most vital step to be taken in the highway rehabilita-
tion program, and should be given very high priority.

(b) At Myitnge, 12 miles south of Mandalay on
Route I, a 14-mile diversion is now in effect to replace
the bridge over the Myitnge River. The diversion con-
sists of Bailey spans, the total length being 580 ft. The
original crossing was a combined railway-highway
structure, and was destroyed during the war. The re-
placcment bridge carries only the railway, and tenders
are now (July 1953) being invited for the substructure
and superstructure of the new highway bridge which
is to have a total length of 755 ft.

(c) At Pegu, Route I crosses the Pegu River at the
west edge of the city. Using parts of Bailey trusses,
and cables, a suspension span was constructed here by
the British IV Corps during the war. However, the
bridge is in such a bad state of repair at present that it
is in dangerous condition and needs replacement. It
hasa single-lane roadway, traffic being controlled from
police booths at the ends of the bridge. The towers
have no cross bracing nor struts, and are very badly
out of vertical. It is understood that the Department
expects to replace this structure with a two-span truss
bridge located slightly upstream from the present site.

(d) At Takaw, Route IV crosses the Salween River,
the service being afforded by a toll ferry the fee for
which is K5 for a private car and K10 for a truck. It
has been proposed that a bridge be constructed at this
crossing, and on September 15, 1952 the consultant
transmitted to the Secretary of National Planning and
Religious Affairs his preliminary views on the design,
type of structure, etc. Later, conferences were held
with the Principal Works Officer, Shan States, and on
December 10, 1952, recommendations for the crossing
and estimates of cost were submitted to him. As a
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preliminary recommendation, three 240-ft. through-
cantilever spans were called for, with concrete deck
slab of 18 ft. clear roadway, and the total estimate of
cost was K26-2 lakhs.

(¢) On Thingangyun Road, the old location of Route
I, the highway bridge over Pazundaung Creek was a
victim of the hostilities and is not now in service.
Several spans were demolished, and a considerable
area and population north of the crossing no longer has
access to Rangoon, except by a total travel of 80 miles.

The long-range program calls for the eventual re-
placement of the structure, which will have a total
length of approximately 580 ft. The cost of the new
structure will be approximately K21 lakhs. As a
temporary expedient to again open the crossing to
traffic, it is suggested that it would be possible to
adapt the adjacent railroad bridge to also take the
highway traffic.

The highway could be carried on embankment

approaches to the railroad bridge, and then over the °

deck girder and through truss spans on a temporary
heavy plank roadway between the inner rails of the
two tracks. This would give a 7-ft. 6-in. roadway, less
than the customary one-lane width. However, it would
be adequate, on a controlled one-lane operation, and
until highway and rail traffic picks up markedly and
the major structure is replaced. It is estimated that
the temporary relocation on the railroad bridge, with
embankment approaches and pavement would cost
about K2.3 lakhs.

(f) As indicated in the previous subsection, the cost
of bridging the water gaps along Route VIII will pre-
vent its being developed for some time as a continuous
primary route into the lower Tenasserim. These gaps,
served by ferry, are listed below, extending southward
from the one over the Sittang River and with the
mileages being measured from Payagyi, where Route
VIII diverges from Route L.

Mile Crossing Eslfé;n;t;d ];e:;;;’
37 | Sittang River, near Mokpalin* 2,500 ft. | See below
127 | Salween River, Moulmein 3 miles See below
225 | Ye Chaung 650 ft. KS
352 | Mindat Chaung 500 ft. K3
372 | Pe Chaungt 300 ft. K3
387 | Palauk Chaung 300 ft. K3
409 | Palaw Chaung 800 ft. K3
443 | Tamok River 1,050 ft. K3
458 | Kyaukpyu River 4,500 ft. K5

* Now under design as a combined railway and highway bridge,
and tenders will then be asked, with completion expected by 1958.

+ Ferry during rainy season only. Low-level bridge used in dry
season. The approaches at a number of these ferry crossings have
poor alignment and grades and are difficult to negotiate, especially
at low tides and after heavy rains. Delays too often occur in making
the Palaw, Tamok and Kyaukpyu crossings.

The ferry tolls at the Sittang and Salween crossings
are as follows:

Sittang River Rwy. Ferry PWD Ferry

Cars and Jeeps K20 K20
Station Wagons and 3-ton
Trucks K35 K30
3-ton Trucks K55 K45
Salween River, Moulmein Ferry
Jeeps K15
Cars and Station Wagons K20
2-ton Trucks K20
3-ton Trucks K30

It will be noted from the location of the ferry crossings
on Route VIII as above and as shown on Plate A, that
the southerly seven crossings occur between Mile 352,
which is 30 miles south of Tavoy, and Mergui, in a
total distance of 115 miles. Except for the interrup-
tions to through traffic in this rather short distance,
and the cost of the three-mile structure needed at
Moulmein, the rest of the route could be made
reasonably continuous.

The most urgent of the crossings to be built is that
at the Sittang River, and the very large structure at
Moulmein should be undertaken ahead of the smaller
ones to the south, as soon as funds become available.
It is believed that the Sittang bridge should be built
earlier than the bridge proposed over the Salween at
Takaw.

(g) Starting at Hsenwi, on Route III, there is a
graveled district highway extending eastward into
Yunnan. Traveling generally down the valley of the
Nam Nam River, it crosses the Salween River at
Kunlong. It is proposed to construct a bridge at this
location, and recommendations and a cost estimate
were transmitted to the Principal Works Officer, Shan
States, on December 10, 1952. It is proposed to use
three 220-ft. through-cantilever spans with concrete
deck slab having an 18-ft. clear roadway. The cost
estimate was K23-6 lakhs for the total work.

(h) Network deficiencies.In addition to these physical
and structural gaps in the present highway system,
there are certain potential inadequacies in the high-
way network as a whole which in the long run will
become evident. The river system of Burma is such
that motor transport, and to a limited extent rail
transport as well, has become an adjunct of water-
borne shipping. Ships and river craft, of course, pre-
ceded both the railroad and the motor vehicle, but the
development, especially in the last 25 years, of the
latter two forms of competitive transport has been so
phenomenal that a re-examination of the whole
problem seems in order.

A striking thing about the highway system of Burma
is that it hardly ever crosses a major waterway, except
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by ferry. There are over 5,000 miles of navigable water
in the delta area; the Irrawaddy is navigable for 800
miles of its length in Burma; the Chindwin for another
400; and the Sittang and Salween are open to naviga-
tion for 350 and 50 miles of their respective lengths.
But the only bridge crossing of any of these water-
ways, at present, is the combined rail and highway
structure at Ava, south of Mandalay. This structure is
not in service, nor has it been since its partial demo-
lition in 1942. Except as thc major connections are
made by ferries, the over-all system therefore consists
of a number of discontinuous pieces.

As time goes on, and traffic develops, the need will
arise for more adequate connection between all parts
of the Union, and it is believed that the expanding
highway network will have to include at least two
more crossings of the Irrawaddy. The bridges to be
built upon the present system have been indicated. In
addition, the population and traffic growth will neces-
sitate that crossings by bridge be provided over the
Irrawaddy at Henzada, and between Magwe and
Minbu.

Ultimately, it is possible that thc Irrawaddy will
also need to be bridged in the Myingyan region, and
possibly at Prome; that the improvement of a primary
highway between Bhamo and Katha may require an-
other crossing of the Irrawaddy; and that the develop-
ment of the Kalewa area may necessitate the replace-
ment of the ferry over the Chindwin with a structure.
Consideration should also be given to the possible
future links between parts of the road network which
are not adequately connected at present.

Based on traflic considerations, the arrangement of
the existing network, the needs of the agricultural and
urban population, the topography, and other physical
features, it is suggested that on a long-range basis, the
following extensions of the present primary system
should be brought into being:

(1) Improvement of district highway east from
Route II1, at Hsenwi, to the crossing of the Salween
at Kunlong, and on to Yunnan.

(2) A connection to Route VIII, at its upper end
near Payagyi, extending westward to Tharrawaddy,
on Route II, thence westward to and across the Irra-
waddy at Henzada to serve the secondary network
now existing west of the river.

(3) Complete the link between Maubin and the
secondary system extending southward from Henzada,

(4) A cross connection between Routes I and 11, in
the Loikaw-Pyinmana region. Ultimately, it is be-
lieved that this should extend westward to Taung-
dwingyi and on to the Irrawaddy, with the river being
crossed between Magwe and Minbu. The crossing
would be 218 river miles above Henzada, and from
Minbu to Mandalay is 203 river miles.

(5) Construct a connection between Routes I and
I, extending from Prome to Toungoo, and there con-
necting to the west end of Route V.

(6) Extend the district road south from Maymyo to
Lawksawk; then improve the existing road to Route
IV, at Kalaw, or near Taunggyi.

(7) Improve and complete the highway from Katha
to Bhamo as an east-west link between the district
highways in that area.

(8) Improve Route VII between Shwebo and Kale-
wa at the time that traffic has shown the need for the
bridging of the Chindwin, at Kalewa.

Judging from present trends, traffic and trade will
develop in such order and to such degree that the im-
provements will become necessary in the order listed.
Their construction, however, must also be integrated
with the bridge projects proposed earlier in this sub-
section. Other future needs will also manifest them-
selves as the traffic increases.

7. HIGHWAYS TO ADJACENT COUNTRIES

Because of the topography and other physical
features of this portion of southeast Asia, Burma is
morc or less isolated from her neighbors, except by
water and air. The freight and bus traffic that at pres-
ent moves across her borders is of small volume and
importance. However, as the economy of the nation
develops, and trade with close neighbors becomes
necessary and desirable, the traffic on the highway
routes to the borders of adjacent countries will in-
crease in importance,

At present only three national highways reach the
borders of Burma, as trade gateways. Route VI ex-
tends from Pangsau Pass, on the Indian border, to the
border of Yunnan, east of Muse. The east end of
Route IV is at Haung-Luk on the Indo-China bound-
ary. Route VII, northward from Mandalay, reaches
East Pakistan at Tamu.

Along the lower reaches of Route VIII, how-
ever, there are several district and secondary roads
which extend eastward to enter, or at least reach,
Thailand. These are all of minor importance at present
but should develop, as trade arteries, when traffic
grows and the roads themselves are improved. They
include:

(a) The Bilin Papun road, now 76 miles in length.
Another 30 miles to the east, of which 22 are mule
track, reaches Dagwin, where the Salween River may
be crossed into Thailand.

(b) The Thaton—Hlaingbwe road, 48 miles in length.
This includes a ferry crossing of the Salween at
Pa-an, and the route extends, as a mule track, to
Myawadi, on the Thai border.

(¢) The Mudon-Kawkareik road also extends to
the Thai border, with a total length of 124 miles.
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(d) The Tavoy-Myitta road becomes a cart track
and at Mile 66 the Thai border is reached.

The future planning for highway transport in
Burma should include the development of each of
these inter-country routes, to the appropriate degree,
as channels for trade with neighbors. The improve-
ment of Route VII, including a bridge over the Chind-
win at Kalewa, has previously been indicated as a
project in the future highway program.

D. TRAFFIC
1. MOTOR VEHICLE REGISTRATION
a. Procedure and Fees
At present, all privately owned cars in Burma are
registered and licensed upon an annual basis (private
cars and trucks) or a semi-annual basis (taxis, buses

and common-carrier trucks). The proper registration
is accompanied by the payment of a wheel tax, for the

several categories and sizes of vehicles. The current’

schedule of such registration fees and wheel taxes is
shown below, in Table XVI-2.

TABLE XVI-2
REGISTRATION FEES AND WHEEL TAX, 1953
Registration Fee Wheel Tax
Vehicle Initial | Renewal | Initial | Renewal
(kyats) | (kyats) | (kyats)| (kyats)
Private Vehicles
(annual renewal)
Private Car, Jeep 16 2 50 50
Private Truck, 1 ton or less 16 2 120 120
Private Truck, 1-2 tons 16 2 150 150
Private Truck, over 2 tons 32 16 180 180
Each additional ton - — 30 30
Hire Vehicles i
(semi-annual renewal)
Taxi 25 25 25 25
Truck, one ton or less 30 30 60 60
Truck, two tons 30 30 75 75
Truck, three tons 30 30 9 | 90
Bus, 14-16 passenger 30 30 50 50
Bus, 18-20 ' 30 30 60 60
Bus, 24 " 30 30 75 75
Motor Cycle 4 2 20 | 20

Registration fees are placed in the general revenue
account of the Government. Receipts from wheel
taxes are used for street maintenance in corporations,
and for district road maintenance in districts. In 1953,
for the first time, vehicles of the Road Transport
Board were registered and had fees paid thereon. As
compared to the fees and taxes in force in January
1952, listed in the KTA preliminary report, it will be
noted that there has been a sharp rise in the wheel
tax, especially on heavier vehicles.

Later in this Report, it is recommended that a new
motor vehicle code be enacted and placed in effect.
In the draft, submitted herein, certain changes in the
registration procedure and limitations are outlined.
The new limitations should be based upon the ac-
cumulated administrative experience of the registra-
tion staff, modified by current experience elsewhere.

The main purpose of registration is to establish con-
trol by the regulatory body over the operation and
use of the vehicles under its jurisdiction, largely in the
interest of public safety and convenience, and only
secondarily as a revenue measure.

The wheel tax, on the other hand, is the counterpart
of revenue measures in force in many other places,
and in many forms. Primarily it is the practical recog-
nition of the fact that larger vehicles require heavier
road and bridge structures for their support, and
that in some way and to some degree, the contribution
on the part of each vehicle should be in proportion to
the share of the total cost for which the vehicle is
responsible. In this connection, the matter of highway
revenues is more fully discussed in Section M, High-
way Financing, and other comparisons are drawn in
Section E.

b. Vehicle Registration

Data on motor vehicle registration was assembled
and studied in detail, to establish the nature and pro-
portion, by categories, of the vehicles using the high-
ways and streets of Burma. Table XVI-3A (see p. 380)
shows the number of privately owned vehicles, by
classifications, in each of the districts in Burma during
1952. As would be expected, the highest total registra-
tions occur in the more populous districts. There is
very wide disparity, however, in the case of Rangoon.
The capital, with only 3-59%, of the entire population,
has registered in it more than 459 of all of the vehicles
in Burma. Another difference of consequence is that
while in Rangoon five eighths of the vehicles are either
cars, jeeps or taxis, and that private and common-
carrier trucks account for another quarter of the total
registration, in the remaining districts only one third
of all vehicles are cars, jeeps or taxis, while almost
half of the total are trucks. Likewise, buses in the
outlying districts make up more than one sixth of the
registration, while in Rangoon the bus population is
less than one eighth of the total. This greater usage of
both buses for passenger transport and trucks, of both
the private and common-carrier categories, is indica-
tive of the essentially rural character of a larger part
of Burma.

The 1952 vehicle registration figures for Rangoon
indicate that there is one vehicle for each 71 people in
the city. The corresponding figure for the Mandalay
District is 1: 280, while those for Insein and Pegu Dis-
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TaBLE XVI -3A
MOTOR VEHICLE REGISTRATION, BURMA, 1952
Trucks Buses
District an‘{ieeg:rs Taxis Total
Private Hire -Private Hire
Hanthawaddy 36 13 114 21 4 203 391
Insein 298 — 234 99 23 238 892
Pegu 179 36 236 524 10 115 1,100
Tharrawaddy 129 — 76 356 6 91 658
Prome 92 1 37 285 — 37 452
Toungoo 83 2 75 141 11 61 373
Yamethin 49 4 4 158 — 12 227
Kyaukse 19 — 14 1 8 49 91
Thayetmyo 13 — 12 26 1 3 55
Minbu 18 — 3 35 — 7 63
Pakokku 14 4 1 53 — 6 78
Magwe > 41 — 72 60 1 9 183
Myingyan 36 — .24 223 — — 283
Meiktila 98 — 65 284 3 — 450
Mandalay 823 131 285 362 13 66 1,680
Sagaing 31 1 1 14 1 110 158
Lower Chindwin 30 — 11 96 — 2 139
Upper Chindwin 13 1 12 41 — — 67
Katha 3 —_ 4 4 —_ 7 18
Shwebo 38 — 6 123 2 58 227
Bhamo 48 13 19 16 — 38 139
Myitkyina 78 4 30 31 2 22 167
Thaton 32 — 15 9 29 82 167
Moulmein 231 — 82 57 54 172 596
Chin Hills 6 — 17 — — — 23
Tavoy 141 3 18 27 7 69 265
Mergui 180 — 20 48 8 85 341
Henzada 13 — 14 91 8 40 166
Maubin 7 24 22 15 1 14 83
Pyapon 1 — — — — — 1
Myaungmya 14 — 1 — 4 27 46
Bassein 33 7 23 7 3 15 88
Sandoway 2 — — 11 — 3 16
Kyaukpyu 11 2 4 2 4 5 28
Akyab 70 39 25 36 — 26 196
S.S.s. 283 3 43 284 — — 613
N.S.S. 264 5 46 319 1 53 688
Kayah 8 — 3 15 — — 26
Total, without Ran-
goon 3,468 293 1,668 3,874 204 1,725 "11,232 | 54:59%,
33-49, 49-29), 17-4%, -
Rangoon Town District 5,483 417 1,173 1,135 — 1,254 9,462 | 45-5%,
Total, Burma 8,951 710 2,841 5,009 204 2,979 20,694
43-29 3:49, 13-79, 24-39, 1-09, 14-49,
46-69, 389, 15-4%, 1009,
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TaABLE XVI - 3B
REGISTRATION OF MOTOR VEHICLES, BURMA, 1948-52
1948 1949 1950 1951 1952
Rangoon | Other | G0Vt-| Ran- | oher | Govr. | R | Other | RAn-| Otper | Ran- | Other Classificati
Town | Dists. | Ve~ | 800n | Dists. | Vehicles| 898 | Dists. | 8991 | Diges, | 8001 | Digss. assification
hicles | Town Town Town Town
Jeeps 2,743 318 | 2,865 | 2,852 | 320
3,450 _ } 5,154 | 3,049 {4,803 | 2,856 | 5,483 | 3,468 | Cars and Jeeps
Passenger Cars 2,912 454 3,033 | 1,027 | 454 417 293 | Taxis
Light Trucks 218 281 220 384 | 281 1,173 | 1,668 | Private Trucks
9,800 } 2,245 | 6,220 | 2,370 | 5,917 | 1,135 | 3,874 | Hire Trucks
Heavy Trucks 3,335 2,799 | 3,344 | 9,909 | 2,799
0 204 | Private Buses
Buses 1,789 - | 2,350 0| 1,789 3,295 0 1,351 | 1,902 | 1,811 | 2,083 | 1,254 | 1,725 | Hire Buses
Total, Major .
Vehicles 10,997 15,600 | 3,852 | 11,251 | 17,467 | 3,854 8,750 | 11,171 | 8,984 | 10,856 | 9,462 | 11,232
Grand Total 30,449 32,572 19,921* 19,840* 20,694
Motor Cycles 1,102 1,000 | 420| 1,165 737 | 424 628 639 | 468 550 | Not available

Sources: 1948, 1949, 1952: Office of Motor Vehicle Registration, Rangoon. 1950, 1951: KTA Preliminary Report, dated January 1952.
Notes. Light Truck: Less than 2 tons. Heavy Truck: 2 tons and over.
* Government vehicles not included.

tricts are 1: 495 and 1: 605 respectively. For the Union
as a whole, there is one vehicle per 800 persons.

Table XVI-3B indicates the motor vehicle registra-
tion in Burma for the period 1948-52, the earliest for
which adequate and reasonably accurate figures are
available. The registration and record system has
undergone several basic modifications during the four-
year period, the definitions and categories of vehicles
have been changed, and the protracted and severe
(especially during 1949) conditions of insurgency have
existed, and the direct comparison from year to year
is almost impossible.

While motor cycles were enumerated during 1948-
51, they have not been included in the totals of major
vehicles, since their number and nature are such as to
make them a negligible factor in vehicle and traffic
studies. Figures for government-owned vehicles, which
are registered in Rangoon but used in all parts of the
country, are not available for years after 1949. How-
ever, if their number is estimated for these years on
the basis of the 1948-49 figures, the total number of
major vehicles, for comparative purposes, might be:

1948 30,449

1949 32,572

1950 24,230 (government vehicles estimated)
1951 24,170 ’ » »
1952 25,050 ’ ’ »

There appears to be a very large discrepancy between
the 1948-49 totals, and those for the more recent
years. This could be because of the confusions, and
possibly over totals, during the period of extreme in-
surgency. However, it is certain that with the present
insurgent activity, even though it be much lower than
in previous years, there is an appreciable number of
vehicles not included in the 1951 or 1952 totals shown.
On this basis, and considering the relative importance
of the insurgency factor and the administrative diffi-
culties in carrying out registration procedure in pre-
dominantly rural areas, it is believed that the present
number of vehicles in Burma, registered and using the
highways, totals approximately 26,000 at the present
time.

One of the most significant aspects of the compara-
tive registration figures for different years, even for
the short period for which figures are reasonably
dependable and available, is the small growth of the
vehicle population of Burma. Most of the heavier
motor vehicles are either pre-World War II or are
converted surplus military vehicles on hand at the
end of hostilities.

As a measure of the low rate of import of motor
vehicles in the postwar years, the United States ex-
ported 2-3 9 of the passenger-car production in 1950.
Of these 120,000 exported vehicles, 13 came to Burma.
Similarly, 11-3%; of the US trucks produced that year
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were exported. None of these 125,000 vehicles were
imported into Burma. The United Kingdom exported
a total of 144,500 trucks in 1950, and 396,000
passenger cars.

At present, the condition is developing where the
number of vehicles being retired, because of age and
wear, exceeds the number being imported, and the
total number of units using the highways is decreas-
ing. With the growth in population at the rate now
experienced, it is especially important that the number
of trucks and passenger buses, already abnormally
low with relation to the population, be increased so
that it may furnish adequate transport for the in-
creasing population and the developing industry and

economy of the country. Specific proposals in this

matter are made elsewhere in the Report.

c. Comparisons

As a matter of interest, in measuring the present
status and intensity of motor vehicle transport in
Burma with respect to other countries and places, the
1952 figure of one motor vehicle per 800 persons in
Burma may be compared to the much lower ratios in
Table XVI4. Likéwise, the truck ratio of one such
vehicle to each 1,830 persons in Burma is compared
with others in Table XVI4.

While the number of persons per motor vehicle
varies widely between countries, Burma and Turkey
have comparatively low degrees of development of
motor vehicle transport.

In this connection, it seems pertinent to retrace the
early development of the motor car in the United
States as measured by this factor. While the auto-
mobile appeared as early as 1895 (four vehicles were
registered in the US in that year), 1900 really saw the

beginning of its development as a transit vehicle. That
year, there were 8,000 registered motor cars in the US,
or one for each 9,500 persons in the country. As the
number of cars very rapidly increased, this ratio de-
creased to one in 40 by 1915, to one in 11-5 in 1920,
and to one in 4-6 by 1930. During the next ten years,
in spite of the catastrophic effects of a widespread
economic depression, this number continued to de-
crease, and by 1940 stood at one vehicle per each 4-1
persons. With the tremendous production of cars
which occurred immediately preceding World War II,
and from its end until 1950, the registration represents
one vehicle for each 3-1 persons in the United States.

This was an average figure for the nation, and
individual states had even lower ratios. Of the states
listed in Table XVI-4, three had values of one vehicle
per 2-:3 persons, representing a use one third higher
than the national average. _

The relatively high proportion of trucks in Burma is
very noticeable in the table, the figure being nearly
twice that for Kansas and South Dakota, two pre-
dominantly agricultural states in the United States,
and for Ceylon. The percentage of trucks in Burma is
half again as great as that in Guatemala or Iraq.

The total 1952 bus registration, in Burma, of 3,183
vehicles constitutes 159 of the entire vehicle registra-
tion. In the United States, the 1950 bus registration
totaled 223,600 vehicles, just under 0-59 of the total
vehicle registration. Of these buses in the US, one half
were school buses. It is an almost universal practice,
there, to furnish free bus transportation to public-
school pupils in rural and small urban areas. In
Ceylon, buses total only 6-59/ of the total registration,
while in Turkey and Guatemala the proportion is
129, and in Iraq 18 %,.

TABLE XVI -4
MOTOR VEHICLE REGISTRATIONS AND RATIOS
Total Vehicle . Truck Trucks, as per cent of
Registration, 1950 Persons per Vehicle Registr(:t’j'zn, 1950 Persons per Truc-k mTC’ofal Vgh;cles

Burma (1952) 25,050 ' 800 10,930 1,830 43-5 -
Entire U.S. 49,161,700 31 8,604,000 18 17-5

Iowa 1,072,300 - 2-5 187,500 14 17-5

Kansas 853,500 23 202,700 10 23-8

Ohio 2,795,100 . 29 350,100 23 o125

California 4,620,000 2:3 652,000 16 14-2

South Dakota 290,100 2:3 73,100 9 250
Iraq 14,475 332 4,367 1,098 30
Ceylon 49,284 153 11,827 640 24
Guatemala 12,754 291 3,593 . 1,035 28
Turkey (1948) 26,985 728 11,300 1,465 42
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Since motor cars in appreciable numbers have only
been used in Burma for a limited number of years,
considering the life of the motor vehicle, no well-
defined trend as to the vehicle population is avail-
able. The relative cost of cars and the problems of
import for both vehicles and parts are both obstacles
to a very rapid growth in vehicle registration and use
in the foreseeable future. Such growth has occurred
in the United States through the past 40 years, as
shown on Plate 2 and as discussed above.

Passenger-car registration in the US had risen to
458,000 vehicles by 1910, and the figure climbed
rapidly through the years, with a leveling off during
the depression years (1929-35) and a minor setback
during World War 11, reaching a total of more than 40
million pleasure vehicles in use in 1950. Likewise the
number of trucks and buses in use in the United States
mounted rapidly during the entire period from a
modest 10,000 heavy vehicles in 1910 to a 1950 total
of 8,415,000 units.

The growth in the number of motor vehicles in use
in the United States has been amazingly great, es-
pecially in the period since the end of World War II.

As to passenger cars, the vehicle registration
doubled between 1918 and 1922, doubled again be-
tween 1922 and 1927, and still again between 1927 and
1933. During the depression, the number of vehicles
registered did not increase and the war years (1941-46)
saw a further setback in the trend. However, the total
number doubled again in the period 1933-50. The in-
crease for the last several years has been at the rate of
about 9% per year. On this basis, the 1950 total of
40,166,000 passenger-car registrations seems likely to
double again by the year 1958, unless there is a major
economic catastrophe or a major war.

The increase in registration and use of trucks and
buses has been even more spectacular. The 1950 truck
registration (8,272,000 vehicles) is half again as great
as that in 1946, and almost double that in 1938. Buses
have doubled in number between 1940 and 1950 (for
which latter year the registration was 143,200 privately
owned vehicles).

The table shown on Plate 2 brings out this trend,
one which would probably always occur to some
degree in a country which was developing agricultur-
ally and industrially. Consistently during the entire
40-year period, the proportion of trucks to total
vehicles registered has been increasing in the US, and
by 1950 more than one sixth of the vehicles were of
the heavier types.

Since the proportion of trucks to total vehicles in
Burma is already approaching one half, it seems ex-
tremely unlikely that the changing in this proportion
will occur as rapidly here as it has in the United States
in the last ten years. With the advancing industrializa-

tion of Burma, however, and with improving agri-
culture, and assuming that the recommended remedial
measures as to customs and finance have been taken,
the increase will occur, and the long-range highway
and traffic planning must recognize this fact.

Study of the increasing use of trucks as compared
to pleasure cars brings out another factor in the over-
all plan, one which has been recognized in the pro-
posed Motor Vehicle Code in Section N of this chap-
ter.

From the statistics on US highways it can be estab-
lished that heavy multiple vehicles (trucks and com-
binations) hauled 369, more ton-mileage of freight
in 1950 than in 1949 and over 100%; more than in
1941. This increase resulted largely from an increased
usage of commercial vehicles of all types, but par-
ticularly from the greater proportionate use of com-
binations. The average carried load for all trucks and
combinations in 1950 was 10 % above that in 1949 and
559 above the 1941 figure. Another important factor
in the increase in ton-mileage has been the increase in
the percentage of trucks and truck combinations that
are loaded, which, from 1949 to 1950, increased from
51-5 to 549 of all such vehicles.

The frequency of heavy gross loads has been in-
creasing, with the occurrence of loads of 30,000 pounds
or more per 1,000 vehicles being 26 % more in 1950
than in 1949, and almost 309 more than in 1945, the
previous year of highest frequency of such loads. The
increase in frequency of loads of 50,000 pounds and
over per 1,000 vehicles is even more striking, the 1950
figure being 61 9% above that in 1949 and 152 % above
1945.

There are indications that more attention is being
given to proper load distribution and observance of
axle-load restrictions, since there is a leveling off in
the frequency of heavy axle loads. The frequency of
axle loads of 20,000 pounds and over was lower in
1950 than in 1948.

The tendency toward heavier and heavier loads in
truck operations is thus shown, and adequate registra-
tion and enforcement must be carried out by all units
of Government in Burma if pavements and structures
are not to be damaged by the overloads, as has been
true in some of the states in the United States. Even
with the axle loads restricted to much lower values, as
in the recommended code, the tendency to overload
will still exist as a source of failure and needless
expense.

2. PRESENT TRAFFIC

a. Rural Traffic
Except immediately adjacent to the larger com-
munities in Burma, the rural traffic upon the highways
is not heavy. There are, as in traffic flow in much more
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developed areas and transport systems, certain pat-
terns and pcak traffic loads, but with only a moderate
total volume, these generally do not cause congestion
and undue delay at the present time. However, with
the proposed rehabilitation of the entire highway sys-
tem, it will be well to eliminatc as many of the points
of serious present congestion as is possible. Also the
improvements and new increments of the network
should be so planned as to permit growing traffic to
move expeditiously, conveniently and safely, and thus
to avoid the costly and inconvenient relocations and
corrective modifications, etc., which would otherwise
have to be made.

While the limitations of time, and to an even greater
extent those of insurgency, have prevented the making
of complete traffic counts and surveys, a beginning
has been made in this direction. With the techniques,
short cuts, and the processes of partial sampling that
havc becn developed in countries where vehicular
traffic has become a serious engineering and economic
problem, it is easily possible to conduct such surveys,
to analyze the results, and to establish the several as-
pects of the total flow. This data, properly analyzed
and wisely interpreted, will serve as the criteria for the
basic design for both present and future conditions of
that portion of the network that is under considera-
tion.

As an example of the proccdurc and also to estab-
lish the basic traffic data for Routes I and II in the
Rangoon area as an aid in the planning of local im-
provements, 12-hour traffic counts werc made on May
13, 1953, in the village of Taukkyan, for traffic in each
direction on the two routes. The 12-hour total counts,
by categorics of vehicles and by dircction, are shown
on Plate 3. In addition to the basic volumes shown the
following corollary facts appear:

The turning movements (southbound from Route 1
and east into Route II, and north from Route II into
Route I) are small, totaling only 11 to 12 9 of the total
movements. The intersection, which is 21 miles from
downtown Rangoon, is sufficiently rural that the pro-
portion of truck traffic resembles the “up country”
pattern of Table XVI 3A rather than that of Ran-
goon Town. Of the total 12-hour flow, 57 679, is
truck traffic. The proportion of buses was 15-179
of the total flow, approximately the same proportion
as exists in both the Rangoon and “‘up country”
registration.

This close to Rangoon, the proportion of ox carts
was abnormally low, as comparcd to more rural areas
not too much farther from the capital. The animal-
drawn vehicles constituted only 1% of the total flow.
Possibly too, with rice plowing in its early stages, this
fact had a bearing on this low proportion. It was
established from the count, and supplementary counts,

that except for Sundays, there is no especially notice-
able variation in traffic volume due to the day of the
week.

As a start on the making of fractional counts, it was
found that the most consistent flow occurred during
7-8 a.m. and 9-10 a.m. and that the flow during each
of these two one-hour periods was close to 109 of the
daily (i.e., 12-hour) flow. As would be expected from
the location with respect to Rangoon and smaller
communities in the area, and from normal working
hours, bus traffic was heaviest between 7 and 9 a.m.,
this pcriod accounting for more than a fourth of the
total daily bus count.

Although no exact conclusion was drawn, it appears
that the rain storms of short duration served only to
delay the anticipated bus and general flow by about
the same amount of time, and had no other significant
effect. The total 12-hour flow below the intersection
(i.e. toward Rangoon) was 899 vehicles, that on Routc
II to and from Prome totaled 541 vehicles, and that
on Route I toward Pegu totaled 484.

Insurgency, as it now prevails, prevents night travel,
but the travel day is more nearly 14 hours in length
than the 12 measured. On this basis, and projecting
the trends at the start and end of the day, it appears
that the combined flow, below Taukkyan, would total
about 970 vehicles, the Prome (II) and Pegu (I) full
day flows being 580 and 515 respectively. The tabula-
tions of the hourly flows for the 12-hour count on the
two routes is shown in Table XVI-5.

During the period of field investigation, traffic
counts and spot checks were made at various locations
on the rural highway network, and from this data,
approximate daily totals were developed. These totals,
the locations at which counts were made, and pertinent
data are shown in Table XVI-6 (see p. 388).

b. Urban Traffic

Of the cities in Burma, only the four or five largest
have traffic problems resembling those currently
troubling cities in the United States and Europe where
the vehicle population is proportionately greater.
There are local problems in the smaller communities,
but these are in part duc to local development and in
partdue to highway routing as affected by topography,
direction of other roads in the area, watercourses, etc.
In the larger cities, these factors plus those of vehicle
volume and inadequate control give rise to traffic
congestion and delay.

While at present the congestion and delay in most
cases are not severe nor protractcd enough to cause
economic loss to the motoring and general public, the
situations should be corrected in an orderly and
planned manner, to the end that developing traffic
may flow through the cities as smoothly as possible.
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TABLE XVI -5
HOURLY TRAFFIC FLOW, TAUKKYAN, MAY 13, 1953
Route I Traffic Route 1I Traffic
Jeeps Totals Jeeps | oy Totals
Trucks | Buses or Ox Trucks | Buses or Carts Per cent
Cars | Car's | o N | an ’ Cars S N | 4
AM. 67 54 42 78
S 15 2 2 0 19 11 3 2 0 16
N 30 3 1 1 35 20 2 4 0 26
7-8 52 49 91
S|- 11 10 2 0 23 11 7 2 1 21
N 22 2 5 0 29 19 6 3 0 28
8-9 58 51 9-5
S 20 8 1 0 29 17 6 4 0 27
N 20 5 3 1 29 13 3 7 1 24
9-10 . 46 55 10-2
S 12 5 3 0 20 16 5 4 2 27
N 12 5 5 4 26 16 3 8 1 28
10-11 40 46 85
S 16 5 5 0 26 11 6 1 1 19
N 5 5 3 1 14 12 5 10 0 27
11-12 48 43 70
) S 18 ki 6 0 27 11 3 7 3 24
N 12 3 3 3 21 9 3 7 0 19
P M, 12-1 26 32 59
S 13 2 1 0 16 14 3 4 0 21
N 7 2 1 0 10 6 3 2 0 11
1-2 48 55 10-2
S 27 3 1 0 31 19 2 10 0 31
N 12 3 2 0 17 13 2 9 0 24
2-3 22 38 70
S 12 0 . 2 0 14 10 1 8 0 19
N 2 2 4 0 8 11 3 5 0 19
34 39 41 76
S 17 1 7 0 25 18 1 5 0 24
N 9 3 2 0 14 9 3 5 0 17
4-5 22 57 10-4
S 10 2 2 0 14 19 7 9 0 35
N 6 2 0 0 8 5 9 8 0 22
5-6 29 32 59
S 5 1 4 0 10 8 7 4 0 19
N 11 5 3 0 19 8 1 4 0 13
Totals: S/N | 176/148 | 42/40 | 36/32 | 0/10 | 254/230 165/141 | 51/43 | 60/72 7/2 283/258
All 324 82 68 10 484 484 306 94 132 9 541 541 100
67% 17% | 149 2% 100% 57% 17% | 24% 2% 100%

Notes: Route I. 8-9 a.m. flow—129; of 12-hour total.
6-9 a.m. flow—349%; of 12-hour total.
Of 324 trucks, tally sheets indicate that eight were

“heavy” (greater than five tons).

General Notes: Recorders: U Kin Maung, Tin U Kyaing.

During day, three 20-minute rains occurred.
For turning movements, see Plate 3.

. In Rangoon, as a direct example, the traffic con-
gestion that develops every week-day afternoon be-
tween 4.30 and 6 p.m. along Commissioner Road and
especially at its intersection with Sule Pagoda Road is
severe enough to require immediate attention. The
traffic flow along Commissioner Road has a maximum

Notes: Route II. 9-10 a.m. flow—10-2%; of 12-hour total,
7-10 a.m. flow—28-8%; of 12-hour total.

Of 306 trucks, nine were “heavy”.

observed value of about 1,200 vehicles per hour at
this time of day while that along Signal Pagoda and
Sule Pagoda Roads simultaneously totals 1,130 and
1,220 vehicles per hour respectively. Montgomery
Street adds 950 vehicles per hour to the total. This
total congestion, with the present layout and grading
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TABLE XVI -6
OBSERVED TRAFFIC DENSITIES, 1952-53

Route ;’::"S‘Ize)‘f Location of Count Date of Count Remarks
I 750 South of Taukkyan and near Pegu June 27 95 9% trucks and buses
(2 counts)
I 290 Near Kyaukse October 16
II 380 15 mi. south of Tharrawaddy July 7 909, trucks and buses
II 200 10 mi. south of Prome July 8 0% . s
III 440 West of Maymyo October 17 —
I 170 Near Kyaukme October 18 —
I 125 South of Lashio October 18 —
Iv 190 West of Kalaw January 9* —

(On Route IV, between Thazi and Loilem, the count does not exceed 120 vehicles per day except close

to the larger towns.

On the secondary roads around Taunggyi (January 7, 1953) the traffic counts do not exceed 30 vehicles

per day.)
v 80 South of Hsenwi
Secondary Road,
IV to III
VII 450-500 East of Sagaing
ViI 275 North of Sagaing

November 16 —

October 14 —_
October 15 —

Notes: All traffic counts include bullock carts.
Dates of counts are 1952, except those starred (*) which are 1953.

of the traffic circle, necessitates the use of two, and
often three, policemen to direct and control the flow
of traffic. Concrete recommendations are made (Sec-
tion Q, paragraph 3), for the modernization of this
intersection to improve the traffic flow in the area.

Likewise, the traffic flows at a number of other
intersections in the area were studied, and recom-
mendations are also made for the improvement of a
number of these where the solution is simply a matter
of modernizing the intersection to conform to develop-
ing traffic and current good highway practice.

The traffic densities along some of the main arteries
and at the more important intersections were estab-
lished in June-July 1953, the values being tabulated
below:

At the Myenigon Circle, on Prome Road:
360 vehicles per hour on Prome Road, and 66 on
Bagaya Pongyi Road, with approximately 159
of the vehicles engaged in turning movements.
Along Prome Road:
480 vehicles per hour, midway between U Wisara
Road and Victoria Road. Of this total, 18 9] were
buses and 129 trucks.
350 per hour, just north of Myenigon. One third
were buses and 159 trucks.

At the U Wisara—Hanthawaddy Circle, on Prome
Road:
420 vehicles per hour through the intersection,
almost two thirds being along Prome Road.

These are just a small number of the intersections
in Rangoon at which traffic counts should be made
periodically to establish the trends in traffic flow and
to obtain fundamental data for the planning of im-
provements to the urban highway and street network
of the capital. The administrative arrangement for
the responsible group to undertake this and the
other planning functions is shown in Plate C and
specific recommendations are also made along this
direction.

Traffic congestions sometimes develop in an ac-
cumulative manner, in which gradually through the
years practices are permitted which cause encroach-
ment, little by little, upon the traveled way. Each
restrictive practice, in itself, does not reduce the
capacity of the roadway nor hamper the movements
in the intersection, but the whole effect impedes the
vehicular traffic and thus still further reduces the free
flow.

As an example, there is cited in Section C (see
Plate B), the existing condition of the Canal Street—





