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The maximum height limit for vehicles including trucks, buses and
coaches is 3.75 m. Double-decked buses are not much used in China.

(c) The overall length for commercial vehicles minus trailers
shall not exceed 10 m. including the body and loads. For combinations of
vehicles, the maximum overall length is limited to 18 m. including the bedy
and loads. For single-decked buses and coaches, it is limited fo 9 m.

2. The maximum limitations as laid down by these regulations are to
insure safety of traffic, but they tend to limit the use of heavier trucks
on the highways.

3. International unification of these regulations is necessary from the
point of view of automobile trade as a whole. China will undouctedly
favour the idea of unification provided it is based on fair, practical and
economical principles for all countries concerned.

Conclusion

In the first place, unification of regulations in regard to the weight,
width and length of vehicles will be beneficial to the administrative
authorities in so far as it helps to clarify traffic problems which are fast
growing in China. Secondly, it offers as a good guide to automobile
dealers who will likely have a fair knowledge as to what to improve in
order to suit our needs. Lastly, in view of the points mentioned, the
unification of regulations in one loecality will, in the long run, hasten
and promote international unification which, if realized, would ehange
many phases of the modern motor world.
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VI 1. WHAT ARE THE REGULATIONS AT PRESENT IN FORCE
REGARDING:

(2) the weight permitted in respect of vehicles (laden or unladen) ;
(b) the width and height of vehicles and their loads;
(c) the length of vehicles and their loads.

2. CRITICAL ANALYSIS OF THE ADVANTAGES AND DIS-
ADVANTAGES ACCRUING FROM THESE REGULA-
TIONS.

3. IS IT DESIRABLE TO AIM AT INTERNATIONAL UNIFICA-
TION FOR THESE REGULATIONS?

IF S0, WHAT SHOULD BE THE BASES FOR SUCH
UNIFICATION?

The motor vehicles in China are mostly concentrated in large cities
and on the highways that serve to connect these cities. Before the Inter-
Provincial Traffic Commission was organized in the fall of 1932, no two
cities or provinces had common regulations to control motor vehieles.
Each locality formulated its own regulations and carried them out indepen-
dently. Since the Commission ¢ame into being, the existing regulations
were carefully studied and revised in an effort to standardize and unify
them. As the organization is growing, the regulations will in near future
be applied in all parts of China when more roads are constructed and more
automobiles are introduced to serve the public. The unified regulations
for buses and coaches have already been in force, but those for other
kinds of motor vehicles have yet to be promulgated. The following articles
are, in parf, extracted with regard to the weight, width and length of the
vehicles:

(a) The maximum laden weight permitted is 12,000 kg. for good
surfaced roads inside the towns as specified by municipal regulations and
7,500 kg. for highways. The unladen weight for the Iatter is about 3,000
kg. No restrication is made on unladen weight of chassis, but no vehicle
shall be loaded in excess of the factory rating.

(b) The maximum overall width for vehicles other than buses
and coaches is 2.50 m. and for single-decked buses and coaches is 2.40 m.
The track of the front and the rear wheels shall be as near the same
as possible and shall not be less than T0% of the maximum overall width.
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(5) Adoption of restrictive measures against dilapidated ears;
(6) Provision of ambulance and other first aid equipments.

Under the present conditions in China, native carts are still in
use in the open country. On account of the clumsiness of their construe-
tion and slowness in their motion, their presence on the roads imposes
not only heavy expenses for the maintenance of roads but also a great
hinderance to the fast moving motor traffic. To remove such objections,
the building of separate stone paths for the exclusive use of native carts
along with the modern motor roads has been recommended.

(c) At Level Crossings

In order to promote safety of traffic at level crossings the following
devices are recommended :

(1) Installation of danger signs;
(2) Installation of railway gates attended by gatekeepers;
(8) Direction of traffic by traffic polices.

Other expensive means of grade separation such as the construetion
of overhead bridges or the under-paths, will be undertaken whenever they
are justified by the inereased volume of traffic. When the erossings are
located at places far away from built-up areas, the installation of automatic
signal system seems to be necessary. A proposed system of automatie
signal light has been contemplated by the Commission and will be recom-
mended for use at points of railway crossings if it proves to be successful.

Conclusion

(1) Traffic regulations should be unified and vigorously enforced.

(2) Education on safety should be given to the drivers, the traffic police
and the public.

(3) Highways should be equipped with safety means such as road signs,
guard rails, traffic police, ete.

(4) Besides other principles, safety of traffic should be also taken into
consideration in designing roads.

(5) Motor vehicles should be constructed in conformity with safety
requirements. Dilapidated or unsafe cars should be prohibited on
the roads.

(6) Emergency measures such as first aid provisions shounld be given
equal attention.

(7) Greater attentiveness on the part of pedestrians and motorists should
be emphasized.
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(a) In Towns

In promoting the safety of traffic in towns, we should z2im at
separating as much as possible the traffic between pedesirians and vehicles
and between vehicles themselves. By so doing, the chance of contact is
reduced, and so is the chance of accident. In order o solve this problem,
first of all, it is necessary to widen the narrow streets. Secondly, side-
walk space should be amply provided. Most of the city government
authorities in China have taken definite steps toward laying out city
plans and providing regulations governing setback in building construc-
Hons. At the same time, the necessary widening of streets has been
carried out to a great extent in large cifies.

Tor streets where widening has not yet been done, the following
emergency measures have been adopled:

(1) To restrict the use of such streets for one-way trafiic;

(2) To apply restriction on certain vehicles at eertain hours for
periodically congested sfreets.

As possibility of accidents is great at intersections, the following
means have been provided:

(1) Trafiic police to direct trafiie;

(2) Standard traffic signs;

(8) Isles of safety and marking of safety zomes;

(4) Construction of squares or traffic eircles.

The most difficult problem seems to be the control of pedestrians
from crossing streets at places other than intersectioms. As vehicles
generally slow down when approaching intersections, careless crossing in
the middle of a block is something that fast moving vehieles are not pre-
pared for and that involves possibilities of accidents.

The speed limit is set very low in China, owing to the existence of
narrow streets in most Chinese cities. Consequently, the occurrence of
accidents has been gquite few. The efficiency of automobiles running at
high speed has, however, been greatly curtailed.

(b) 1In the Open Country

In the open couniry, where traffic is light and high speed of vehicles
is attainable, the following steps have been taken to insure the safety of
traffic:

(1) Reduction of grade at crossings fo a minimum;

(2) Improvement of poor alignment along the existing highways;

(8) Construction of guard rails at dangerous sections;

(4) Installation of standard road signs;
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(a) Trafiic Facilities

Traffic facilities of one nature or another have been provided on
many roads. To mention but a few of them, they are the installation of
standard road signs and traffic signals, the employment of traffic police and
police patrols on motor cycles and the construction of guard rails at
dangerous places. Other measures such as the grade separation, the
elimination of sharp curves, the widening of marrow bridges, etc., will
be carried out as soon as the volume of traffic warrants such actions.

(b) Restrictive Measures

Restrictive measures against dilapidated motor vehicles to move on
the roads have been adopted. At the same time strict inspection of motor
vehicles has been conducted by trafiic authorities at specified intervals.
The Commission is also looking forward to the drafting of regulations
governing the compulsory automobile reliability insurance, and make
standard design of motor buses.

(¢) First Aid Provisions

Emergency measures after accidents have been carried out in
accordance with the practice in the western countries. The provision of
ambulance in cooperation with hospitals, the supply of first aid boxes in
motor buses and the distribution of pamphlets under the tifle of “what to
do after accidents” are some of the steps taken by the Inmter-Provineial
Traffic Commission.

(d) Educational Work

Concerning the educational work, efforts have been exerted along
three directions. Firstly, the public is educated by the distribution of
safety charts, the publication of guide bocks, and the conduct of safety
campaigns through newspaper, radio, public lectures, movies or lantern
slides. Secondly, for the education of the drivers, the establishment of
training schools and the publication of drivers’ guides have been under
preparation. Thirdly, to educate the traffic police, instructions and
lessons on f{raffic and regulations have been given. Indeed, there are
numerous educational measures which can be applied and tried in order
to remove the causes of accidents on the part of road users.

As regards the specific questions in relation to the particular means
adopted to promote the safety of traffic in towns, in the open country and
at level crossings, they will be discussed in the following paragraphs.
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sion of the Three Provinces of Kiangsu, Chekiang and Anhwei and the Two
Municipalities of Nanking and Greater Shanghai was organized in the fall
of 1982. One expert from each of the Provinces and Municipalities con-
cerned is to be delegated to the bi-monthly conference of the Commission.
As these delegates are more or less in direct charge of traffic control in
their respective provinces and municipalities, the decisions made at the
conference usually carry so much weight that important measures can be
easily and promptly put into execution.

Considering the promotion of traffic safety as one of its important
daties, the Commission has initiated many activities along this line. Many
regulations and rules bave been drafted and passed by the Commission
such as road traffic regulations, rules governing the registration and
taxation of motor vehicles, rules governing the unification of road signs
and rules governing the issuing of drivers’ licenses. As to the measures
for the promotion of safety of traffic, they will be dealt with elsewhere in
this report.

(2) Road Signs

Road signs of different designs have been used on the roads in
different provinces. Naturally it would cause great inconvenience to the
motorists to travel on the inter-provinecial highways. With a view to
facilitating the inter-provincial traffic, unification of road signs was con-
sidered as an important step toward the promotion of the safety of fraffic.
Therefore, in the first conference of the Inter-Provincial Traffic Commis-
sion 2 resolution was adopted to use the international road signs with a
slight modification to suit the local condition. Since then the provinces
have all been following these standard designs for their road signs. For
the convenience of motorists, the Commission has also unified the designs
of milestone, of directional signs, and of numbering plates of roads,
bridges and culverts which are to be established on the inter-provincial
roads.

(3) Means Adopted to Promote the Safety of Traffic in Towns, in the
Open Country and ai Level Crossings

Many unified means and measures to promote the safety of traffic
have been adopted by the Three Provinces and the Two Municipalities.
They may be described under the following headings:

(a) Traffic facilities

(b) Restrictive measures
(c) First aid provisions
(d) Educational work
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IV. MEANS ADOPTED TO PROMOTE THE SAFETY OF
TRAFFIC:

(a) in towns;
(b) in the open country;
(e) at level crossings.

LEGISLATION; REGULATIONS; ROAD SIGNS.

Foreword

The necessity of the promotion of the safety of road traffic in China
has been emphasized by the increase of highway mileage together with
the incfease of motor vehicles during the last few years. Since the open-
ing of traffic of the interprovineial highways in the year 1932, it is all the
more important to provide safety means on highways in order to minimize
the possibility of accidents. Reeently joint activities in this direction have
been witnessed in the Three Central Provinces of Kiangsu, Chekiang and
Anhwei in coorperation with the Two Municipalities of Nanking, the new
capital of China, and Greater Shanghai, the largest commercial city in
the Far East. In fact, some sort of safety means for road fraffic has
been more or less provided in different provinces since they started to build
their highways. But the coordinative action between provinees and
munieipalities toward the promotion of the safety iraffic is certainly a
new advancement in China. The unified means for such purposes by the
Three Provinces and Two Municipalities, we venture to hope, would extend
to other provinces and eventually the whole of China. It is thus deemed
proper to describe in this report some of the activities undertaken by the
respective provinces and municipalities.

(1) Legislation and Regulations Governing the Safety of Traffic

Rules and regulations governing motor trafiic have long been in
force in different provinces and municipalities. As they were made by
different Jegislative bodies, lack of uniformity is the natural consequence.
‘When the inter-provineial highways in the provinces of Kiangsu, Chekiang
and Anhwei were open to traffic in the year 1932, great inconvenience was
felt by both the travelling public and the governing bodies. In order to
facilitate inter-provincial motor {raffic and to unify such rules 2nd regula~
tions, a joint commission by the name of Inter-Provineial Traffic Commis-
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additional patrol should follow each rain, to restore the binder to the
surface and act as a protection to the road metal.

(b) Repairing. Repairing by either the dry method or the
penetration method should be made wherever the road surface shows a
sign of deterioration. The old aggregates, which are usually rounded,
should be replaced with new aggregates which are angular and hard.
The repairing usually does not have to go deeper than 3-5 em. Careful
connection should be made with the old portion.

(c) Drainage. It is important that good drainage is provided for
the clay bound macadam. Grass in the ditch should be cleared away and
blind drains in the shoulders should be well maintained. The crown of
the surface is usually made 1 in 20.

Cost

The cost of the clay bound macadam varies from $0.36 per square
meter to $2.90 per square meter in Chinese currency in accordance with
the design and the local costs of labor and material. The respective costs
of each type in different localities are given in the last table.

The cost of maintenance varies from $150 to $300 2 year for each
kilometer.

Conclusion

(1) The clay bound macadam is a low cost type of pavement suitable for
modern traffic. It does not corrugate as the gravel road, nor does it
deteriorate as the water bound macadam.

(2) The clay bound macadam can be maintained to give good serviee for
many years. Under heavy traffic bituminous surface treatment have
been applied with satisfactory results.
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earried on fo saturation. After the grouting of each eourse, it should be
rolled. After the grouting of the top course, finer ageregates are applied
to fill up the voids as rolling comes along. Stone chips are then spread
over the finished surface and the road is ready for traffic. Some specifica-
tion may require sprinking with water and rolling on the next day, before
the road is open fo traffic.

Materials

Rocks of limestone, sandstone, quartzite or trap rock are used for
broken stone. For the bottom course, 8-6 cm. aggregates, well graded,
should be used. In the case of the Experimental Road built by the National
Economic Council at Nanking where a 12 cm. bottom course was used
with no foundation aggregates as hig as 8 cm. were allowed. For the
top course, 2-4 cm. aggregates conforming to required gradings should
be used. Aggregates of 14-2 cm. size are used as filler and stone chips
should be screenings of 6 mm. or less.

In Hunan province, there is a wide distribution of sand and gravel,
which are used instead of broken stones. In such cases, higher percentage
of clay is required in the bottom course according to the veport of the
above province.

The clay used is generally yellow or red clay. The faet that it is
available in most part of China explains perhaps why the clay bound
macadam is widely adopted. There is no specification regarding the
qualify of clay except that it should be pure clay free from foreign
admixtures.

Maintenance

That clay bound macadam is better than water bound macadam les
in the fact that it is easier to maintain for a longer and betier service.
The clay, besides acting as a binder, furnishes a kind of embedment to
the aggregates and prevents the pavement from deteriorating rapidly.
The binding power of the clay and the interlocking between the aggregates
act together to stand the shearing force of the wheels of the high speed
vehicles. However, it cannot be expected that a road surface would
be stronger than its weakest ingredient. The loss of the superficial clay
binder due to wind, rain and wheel action would reduce the macadam to a
helpless condition in a few months and revelling would then start. It is
important therefore that the surface be constantly maintained since its
construction. The maintenance work is simple and usually consists of the
following:

(a) Surface treatment. The surface should be constantly main-
tained with the application of damp clay sand and stone chips, and
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Typo } Compacted Thickness in cm- «Cost per
1 Fundation Bottom ] Top | Surfmes | %™
7 ; g
! Hunan _— 70 5 2 36-8.47
Dry | \ [ ‘ Sll‘ __4‘
Aethod \ \ 20 cm. broken brick \ i
| Shanghai | 25 cm. broken stone 10 1 1 -
' i ;
[ Shangbai | 39 ci broken bricl s | 7 | 1 | g0
Penetration ! | T :
| Kiangsa | 15 em Telford 8 | 7 | 1 [ =
Method | : !
‘ o | ; T
! Nanking | —_— ; 12 7 11 $L18-143
| N 5 i

Note: (1) Broken bricks are also used for bottom course.

The dry method. With clay as a binder, the dry method of construction
is very simple. The subgrade and foundation course should be constructed
in the same way as that in the water bound macadam. The bottom course
is laid over the foundation (or over the subgrade if no foundation) in the
designed thickness. Clay of approved quality and prescribed amount is
then spread over the bottom course and harrowed with hand rakes until
a good mix is obtained. Where traffic is light, it is left over for many
days till there comes a wet weather when it will be rolled to compaction
with a 5-ton roller. If the work is done in a haste, it is sprinkled direetly
with water.

The finer aggregates used for the top course and the surface dress
are usually premixed with clay. The mixture is dampened with water
in the process. The top course is laid over the bottom course of mixing
and compacted in the same way. The surface dress is then applied and
compacted either by traffic or with a light roller of 314 tons.

In Shanghai, Telford or broken brick foundation is used. In Hunan
province, however, more than 2,000 kilometers that are still in good service
have been constructed without any foundation. The amount of clay used,
according to Hunan report, is 209 to 259 in the bottom and the top
courses, and 109 in the surface dress. The clay should be crushed to
3 mm. in size or less.

The penetration method. The clay bound macadam by the penetration
method resembles the bituminous penetration macadam in the process of
construction except that a grout of clay is used instead.

The grout is prepared out and of good clay alone. If should be as
dense as would not affect good penetration. Itis applied twice—once in the
bottom course and once in the top course, and each application should be
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the Tan-Shih surface may have to be repaved in a few years where the
foundation is poor, and yet there is always a good salvaging value of the
old pavement.

Conclusion

(1) The Tan-Shih and half regular stone block pavements when con-
structed in a competent way, are at a low cost, making an all-
weather and durable type of road surface that is commendable for
moderate traffic. The half regular stone block pavement offers
better service at a reasonable increase in cost.

(2) The use of a broken brick or a broken stone foundation for the
above-mentioned pavements is always advisable. It will prove to
be adequate for ordinary subgrade soil even in regions of heavy rain
fall if provisions are made for good drainage.

(3) Im order to adjust the thickness of the foundation course to suit the
subgrade soil and drainage conditions, a 10 to 12 em. surface course
with a 5 to 8 em. bedding eourse may prove to be adequate, Larger
blocks are more difficult to work with, and thicker beddings do not
seem to be more useful,

(2) Clay Bound Macadam

The clay bound macadam, as a low cost surface, occupies an import-
ant place in highway pavements in China. It can be easily maintained to
serve with good resulfs, while a gravel road or a water bound macadam
can not. If does not corrugate as the gravel road, nor does it deteriorate
rapidly as the water bound macadam.

Design and Construction

Methods of construction. The simplicity in the method of construction of
such a pavement fits well with a low cost road. There are two methods in
use, the dry method and the penetration method. Practice varies greatly
in different localities. The dry method is commonly adopted in the
province of Hunan, while the penetration method is prevalent in the
province of Kiangsu.

Designs of Pavement. The clay bound macadam is constructed either
with or without a foundation. Over the foundation, the pavement is
usually laid in 8 courses—the bottom course, the top course and the surface
dressing. The following table represents the typical designs and gives
the local costs.
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The Bedding Course. Afier the foundation course is constructed, a bed-~
ding course is spread over it with sand, pit sand, cinder or stone chips
sieved through a 6 mm. screen. It should be rolled with a light roller,
when the thickness adopted is 10 cm. For a thickness of 5 cm. or less,
rolling is not required. Bedding course of cement and sand is less used in
such types of pavement than in the construction of stone sett and regular
block pavements.

Laying the Pavement. In laying the pavement, additional bedding
material is necessary to fill in the open voids between the stone blocks.
Every piece of stone should be well embedded, leaving as small a joint
with the other stones as possible, A straight transverse joint should be
maintained from curb fo curb and perpendicular to the center line of the
road. Considering the irregular shape of the Tan-Shih, it may be realized
that rather skillful labour is required to accomplish such a task. The
stones are dumped in rows by the side of each paver. As the labour
proceeds along, he can with his experience select at a glance the right
piece of stone to fit in with those already in place. He ean plant it with
the right face np so that it gives also a good bearing surface on the
bottom. The typical hand tool he uses has a hammer on one end and a
small wooden tamper on the other. Now and then, he will give a few
chops to the stone to make it fit for a good pavement. In a day’s work,
ap average worker can pave as much as 20 square meters. With half
regular blocks, the manipulation is simpler.

Inspection with Rammer. As the laying is going on, inspection of the
pavement should be followed with a rammer. Each piece should be
tested to a solid bearing. Those laid flat, or unsound in quality, settling
down under the rammer or forming bad joints with the rest should be
displaced or adjusted to give an even and frue surface.

Finisking. After inspection, joint fillers are distributed over the pave-
ment. Usually the same material as used for bedding is adopted. Bam-
boo brooms are used fo sweep them into the joints. Steel pins are some-
times resorfed to. The pavement is then rammed again with a thirty
Lilogram wooden tamper. The tamping starts from the edges towards
the center of the road. Sometimes a light rolling follows the tamping.
The whole surface is then given a final inspection using femplates and
straight edges to deteet such defects as undiscovered before.

Cost. The cost of the Tan-Shih pavement is $2.2 per square meter, and
the cost of the half regular stone block pavement is $2.8 per square meter.
The estimate is based upon the current price at Shanghai in 1933.

Muaintenance. The maintenance cost of the Tan-Shih and the half regular
block pavements is very low. A few replacements of the defective stones
will be usually sufficient. When there is a large amount of mixed traffic,
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cm. square.) The stones should be laid with their lengths perpendicular
1o the center line of the roadway and their joinis staggered.

The edges of the pavement are usually flanged with larger stones
of the half regular type. They should be as thick as or thicker than the
paving stones and about 20 cm. in depth and 25 cm. in length.

Construction

Foundation Course. Foundation course of broken stone or broken brick
is constructed in depths of 8 to 15 cm. thick. Higher values of the thick-
ness are used where rainfall is heavy or subgrade soil is poor. On the
First Experimental Road at Nanking, a foundation of 10 cm. has proved
to be adeguate. Its subgrade is silfy eclay which furnishes fairly good
support when dry. Bamboo drains were embedded in the shoulders as
illustrated in the accompanying figure.

~Bcm. Bamboo drains %,

Typical Crass-section

/——Raaa‘ Surface —Road Surface
— Bedding Course — Bedding Course

4/ — Foundation Course .0 ~—Fovndation Course

Haif Regular Stone Tanshih Pavement
Block Pavement

One section on the same stretch was constructed with no foundation
course. Undulations later developed and the section was repaved with
the addition of a 10 em. foundation. Unfavorable drainage «ondition is
believed to be the cause. The same highway furtber down from the Ex-
perimental Road has been fulfilling its duty with no foundation.
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ding course from 5 to 10 em., and the foundation course from 8 tol5 cm.
The following table gives the variation in the design according to the
practices in different localities.

Thickness in cm.
Type of Pavement

Surface Bedding Foundation

| Shanghai practics | ® 1 5

I - S B B
! ‘g practice !

Pavement T Kmngsugplr,ﬂctme T 5 —
t i

i N.E C Type I ! 10 10 10

BlocL }?avement 1 N. E. C. Type IT & 15 5 10

It may be noticed that according to the Kiangsu praclice, the foundation
course is sometimes dispensed with if the subgrade is satisfactory and the
traffic light. On the edges of the pavement, flange stones of larger sizes
are used.

Materials. The foundation course is built either of broken stone or of
broken brick. The bedding course may utilize such local material as
obtainable that can serve the purpose. Usually sand, pit sand, cinder or
stone chips are used. Without going info defails, it suffice {o say that any
of the materials used should have a uniform and good guality free from
foreign mafters. The surfacing stones are composed of limestone, sand-
stone, quartzite or granite, or other kinds of rock produced in the vicinity
and approved by the engineer in charge.

No regular form is required of Tan-Shih. It should have a flat
top and a flat boftom surface, parallel or nearly parallel to each other.
And when we stand on one of these surfaces, it should not be too obligue.
Tt is not dressed in the usual sense of the word, but it should be
chopped of “Stomachs” and “Nosings” so that when placed in position it
would not make a joint foo open or tend fo be unstable under load.

The half regular blocks are roughly dressed to a square form on
the top with the top and bottom surfaces as smooth and parallel to each
other as possible. The bottom surface should not be less than about 6/10
of the top, and none of the four sides should make an angle greater than
30 degress with the surface. It should be free from “stomachs” and
“nosings”. The irregularities on the surface are limited to 5 m.m. and
those on the sides to 8 mm. The variation in any dimension should not
be in excess or in deficiency of 1 em, from the nominal size.

The usual depth for the Tan-Shih and the half regular blocks
is 10 to 15 cm. The length and width of each piece should not exceed 15
‘em. (But for half regular blocks, the top surface is preferably to be 10
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M. MEANS AVAILABLE POR THE CONSTRUCTION AND MATIN-

TENANCE UNDER THE MOST ECONOMICAL CONDITIONS OF

ROAD SURFACES WHETHER IN BUILT-UP AREAS OR THE
OPEN COUNTRY

(1) The methods adopied.

(2) Review of the conditions infuercing the choice
of method, according o the characieristics of
soil and climate.

Foreword

By utilizing local materials for the cornstruciion and mzintenance
of road surfaces, there have been developed in China many iypes of low
cost roads among which the “Tan-Shik”™ read ard the clay bound macadam
are the most prevalent.

Tan-Shih pavement resembles cobble stone pavement exeept that
broken stones of 10 to 15 cm. in size zre used for the rozd surizes
with a bedding course. TUsually, z foundation is zlso provided. The
suecess of such pavement depends largely uvon ihe skill of the workmen
on account of the irregular form of the paving sitones used. The trend is
to try a better form of stones and yet without incurring too muck expenses
for ifs manufacture. The idea of half regular sione block pavemeni has
been introduced. An experiment was made on 2 test road by the National
Economic Council. It proves fo have 2 betier surface st z reasonable
increase in cost.

Clay bound macadam was developed from water bound macadam
and has since largely taken its place. In principle, clay is used as 2
binder and embedment for coarse aggregates. By the name of the
material used, however, it should be evident that clay bound macadam
could not stand traffic much better than water bound macadam. But clay
bound macadam is preferred because it can he easily and cheaply main-
tained to stand medium and heavier {raffic for 2 long time. The stretch
on the Experimental Road consirucied by the Naiional Economic Counecil
has carried an average daily irafiie of 300 automobiles and 400 animals
for over a year without any repairing work. There have been much
longer records where a patrolling force is maintained to give timely
care to the road surface.
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the work is completed by a light rolling when the road is open to trafiie.
The surface of the road when finished has the appearance of crocodile’s

skin.

The cost of the “cold mix surface treatment” compares favourably

with other types of bituminous surfaces and is second only to bituminous
surface freatment of macadams. The table on p. 13 gives 2 comparison
of the costs based on the market price at Shanghai in 1933.

@

(2)

(3)

Conclusion

The bituminous treatment of clay bound macadams, when carried out
at the right of use, ie., when the road surface has been worn to
a mossaic appearance, and with prompt maintenance, has proved to
be successful and is considered an economical way of improving
existing clay bound macadams.

The advantages of using bituminous emulsions for the surface treat-
ment of clay bound macadam and water-bound macadam are three
folded: (1) it is simple to handle because of its cold application;
(2) it has high penetration power and applicability in damp weather
on wet surfaces and (38) it is less skidding.

The cold mix bituminous pavement costs less than the hot mixed
bituminous pavement, the saving in the amount of bituminous
materials used being figured at 85%. It requires simpler mixing
Dplant, is easier to construct, and can be laid both in cold weather and
in damp weather when the road surface is wet. The road surface
is less skidding in rainy days. With careful compaction and timely
maintenanee, it is considered good for heavy traffic.

— 14 —



The plant Iayout is shown on a separate cut while the accompanying
pictures show the interior view of the plant.

The mixer turns at a rate of 39 r.p.m. yielding one batch in every
234-8 minutes in warm weather and in every 4-5 minutes in cold weather.
Each batch is about 14 of a metric ton.

Construction

The cold mix surface treatment is laid on a broken stone or a
broken brick intermediate course with a Telford foundation. Where traffic
is heavy, intermediate course of cement concrete is also used.

The surface is laid in different thickness. When a compacted
thickness of 5 cm. is desired, the bottom layer is placed at a loose thickness
of 5.6 cm., and the fop layer, 246 em. When 2 compacted thickness of
8.8 cm. is desired, the bottom layer would have a loose thickness of 4.4
em. and the top layer, 1.9 cm. In the former case every metric ton of
mixture can cover 12 square meters at a cost of $2.10 per square meter.
In the latter case, every metric ton can cover 35 square meters at a cost
of $1.70 per square meter. Both of them include the costs of material,
labour and equipment,

The mixture is trucked from the mixing plant to the site where it
is dumped and raked to designed thickmess. Each course is rolled se-
parately. The rolling is started with a 7 ton tandem roller, followed by a
10 ton 8-wheel roller and finished again with a 7 ton tandem roller. After
the top layer is compacted, stone dust is then applied as a binding material
at a rate of 300 square meters per cubic meter. It is swept even and

Type of Pavement
Surface layer % mﬁfﬁﬁw" [ Foundation }x Cmfsq -
5 cm. shest asphalt !4 20 o comant : 25 om. Telford ° Sto.40
ditto b e ; ditto % 710
& cm. penetration macadam \ ditto E ditto 777‘{ 190
I
5 em. eold mix ‘ ditto i ditto j‘ 470
3.8 em. cold mix ditto “ ditto j 430
i
Surface trestment @ 4.4 1b.fsq. . 4 ditto | ditto Is 225
Note: When broken brick foundation is used instead of Telford foundation,

the cost will be $0.60 Iess,
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{4) Cold Laid Bituminous Pavement

The cold laid bituminous pavement now in use in Shanghai is brand-
ed as “cold-mix surface treatment”, which mainly comprises the mixing
of mineral aggregates with a cold flux and the addition of a certain per-
centage of pulverized natural asphalt and limestone dust. The pavement
is ordinarily laid in two layers of different mixtures. Coarse aggregates
are used for the bottom layer and finer aggregates for the top layer. The
cold flux used is either a mixture of refined tar, asphalt and light tar oil,
or a mixture of only asphalt and light tar oil without refined tar. The
properties of the resulting flux as prepared respectively by the first and
the second method are given in parallel columns in the. following table:

3 2nd.
Method Methad
a. Specific gravity 77/7TF 1.165-1.200 1.207
b. Flash point 120°F-130°F 239°F
c. Volatilization 4-6 %
d. Tixed carbon content 30 % 9%
e. Ash 25 % 0.5%
f. Total bitumen, in CS. 80 % 99.9%
g. Distillation Range:
water content _— frace
0°-200°C 1.25% 1.4%
200°-270°C 11.50% 10.0%
Residue 88.6%

In mixing, the aggregates are first introduced into the mixer fol-
Jowed by the prepared (1) flux, (2) asphalt powder and then (8) stone
dust in the following proportions:

Top layer: Aggregates (fine) .......covvie. 86%
Cold flux 6/10—7/10 3

Asphalt powder ~ 4/10—3/10( -*- 5%

Stone dust ....cciviiiiiiiiiieieinan 6%

100%

(Liquefier oil equal to 13% of cold flux to be added
in winter time)

Bottom layer: Aggregate (coarse) .............. 91%
Cold flux 6/10—7/10 5%

Asphalt powder 4/10—8/10f" """ °7

Stone dust ........... PN 1%

100%

(Liquefier oil equal to 15% of cold flux to be
added in winter time)
The liguefier oil is a mixture of equal quantities of light far
oil and gasoline; and it is added to the aggregates as the latter
are introduced into the mixer. Its function is to produce a
better mix of higher workability in cold weather.

— 12 —



In order to adapt macadam roads to modern trafie and yet not to
incur so much expenses as the increasing mileage would demand, the water
bound method has been developed in a large part of China into a singular
type of clay bound macadam. It is quite similar in the method of con-
struction, to bituminous penetration macadams with two treatments using,
however, a grout of clay instead. The function of the clay is to furnish
largely an embedment to the aggregates, to take up shocks from wheel
impacts and to stabilise the former. Tt has also an appreciable amount
of binding power which, coupling with the interlocking action of the agzre-
gates, stands the shearing force from high speed wheels. Altogether,
however, it is far from being adequate unless a wearing coat is applied
to prevent the loss of the clay binder due to wind and rain and the
subsequent raveling of the road surface. It is for this purpose that the
Second Experiment Roads was constructed at Nanking by the Bureau
of Roads of the National Economic Couneil of China, on which many
classes of asphalt, tar and bituminous emulsion have been tried. The
result is quife gratifying as can be seen from the accompanying photo
which shows a 2.8 meter single coat surface treatment of 2 51%5 meter
clay bound macadam road that would otherwise be badly torn up.

The surface treatment of clay hound macadams was made a few
months after the road was open to traffic and its surface has been worn
to a mossaic appearance. The treatment is made either in 1 or 2 applica-
tions respectively at a rate of 8 or 414 kilograms per square meter of road
surface. Loose spots are cut into square holes and patched before freat-
ment. The method of construction in details is similar to that used in
the bituminous surface treatment of water bound macadams.

(2) Bituminous Penetration Macadams

Bituminous penetration macadam has lately displaced the hot
mixed method of consiruction of asphaltic concrete, where hot mixing
plant will be an additional item of cost and where trafiic is light. The
first application is generally a 40-50 penetration asphalt applied at a rate
of 8.1 kilograms per square meter, covered with stone chips, rolled and
folloawed by another seal coat of 4.2 kilograms per square meter. This seal
coat is squeezed and covered with stone dust. The surface is then given
a final rolling when the road is ready for traffic.

(3) Hot Mixed Bituminous Pavements

The hot-mixed type of bituminous pavements, by which we mean
sheet asphalf and asphaltic concretfes, is used mostly in cities. The careful
control {o be exercised in the construetion of such pavements and the
rather expensive mixing plant required have led to the trial of cold laid
pavements in Shanghai.

— 11






II. PROGRESS MADE SINCE THE CONGRESS AT WASHINGTON
IN THE MANUFACTURE AND USE OF TAR, BITUMEN AND EMUL-
SIONS FOR THE CONSTRUCTION AND MAINTENANCE OF ROADS

Foreword

The increase of motor traffic in recent years has extensively deve-
loped the use of bituminous materials for the construction and maintenance
of highways in China. Most of the mileage of such pavements concen-
trates in large cities and is gradually extending to interurban roads. Fol-
lowing in general the practices adopted by predecessors along this line with
some modifications as local circumstances may require, we find no difficulty
in carrying out their construction. Only until recently, increasing
demand of such pavements is calling for a more economical method of
using bituminous materials for the construction and maintenance of roads,
which may account for the construction of the Second Experiment Road
at Nanking, and the establishment of the new Cold-Mix Central Mixing
Plant and the new Bituminous Materials Testing Laboratory at Shanghai
by the Public Works Department of Greater Shanghai. The result so far
is marked with interest by the city and highway engineers in this country.

The use of bituminous materials for road construction in China has
been confined mainly to the following methods:

(1) Surface treatment of earth roads, clay bound macadams and
water bound macadams;

(2) Bituminous penetration macadams;

(8) Hot-mixed bituminous pavements, as sheet asphalt and as-
phaltic concretes;
(4) Cold laid bituminous pavements.
In many instances in the following description, it will be found unneces-
sary to go into details of the specification of material and the methods of
construction since they are developed from the practices of our European
or American colleagues.

(1) Surface Treatments

Bituminous materials have been used in China to treat the surface
of earth roads, clay bound macadams and water bound macadams. It
may be noticed that to surface treat clay bound macadams is an innovation.

—_ 10 —



6.

7.

8.

Edge thickening of cement concrete pavement is effective in sireng-
thening the corners but would nof reduce the thickmess of the slab
beyond what the load would generally allow.

Longitudinal joint is useful in preventing irregular longitudinal cracks
and also in serving as a guide to the traffic. :
Equal care should be given to the subgrade of concrete pavement as to
that of any others.

Work by hand labor can be practically as good as machinery work,
and can be used to advantage where unemployment is a2 problem or
where labor is less expensive.
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Fig. 3

Cross section of the concrete track pavement, showing the track, the “Tan-Shih”

<
113 CM. LONGITUDINAL BAMBOO 8ARS, BCM. CTRS.

pavements on the center and sides, and the hamboo pipe drains in the shoulders.

1:2:8 CEMENT CONCAETE LONGITUDINAL _TOINT.
BAMBOO BARS, 20CM.CTRS,

4,

5.

Fig.

tion of the t concrete pav ts showing the longitudinal joint and bamhoo
reinforcing bars.

Conclusion

Cement as highway paving material is becoming popular in China,
and in view of the rapid development of highway communication, it
has a great future in this country.

When fairly hard coarse aggregates are available, single eourse cement
conerete pavement is recommended rather than the 2 course type even
with a moderate amount of mixed traffic.

Asphal coating as a protective wearing course on cement concrete
pavements does not seem fo be necessary.

Cement bound macadams without protective wearing surface as now
in use can not stand traffic very well. It s, however, considered pos-
sible to improve it into an economical type of pavement for light trafiic,
the sandwich and the penetration methods of construction are recom-
mended for further study.

Concrete track pavement with twin trails is less costly than full width
slab concrete pavement, and is suitable for regions where an all
weather and comfortable road is desired and yet the traffic will not
become so dense as to warrant a full 2- lane pavement in the near
future. In particular, the center and sides of the track should have
a durable type of pavement like Tan-Shih surface and should be
provided with good drainage.



a leaner mix of 1:3. Poor penetration as inherited from the method of
construction, however, has caused rather rapid deterioration of the
surface.

The sandwich method of construction was successfully tried.
Leaner mortar of 1:3 and 1:315 were used on which 5 em., of crushed
stone was spread and rolled until mortar appeared on the surface.

The result is equivalent to a thin pavement of cement concrete
which stands the traffic satisfactorily until recently a few {ransverse cracks
have appeared.

(3) Concrete Track Pavement

One irack pavement of cement concrete forms another interesting
type in the test. Each rail is 90 cm. wide, 18 cm. thick and of plain
1:2:4 mix. They are spaced 70 cm. apart between the inner edges. Ex-
pansion joints were spaced 25 meters apart with construction joints half-
way between.

The center and sides of the track were paved with “Tan-Shih”
surface, which furnishes a rough but solid ride, offers no danger for ears
to cross-pass each other, and provides for better drainage over the surface.

Subgrade drainage was taken care of by bamboo pipe-drains as
shown in the section. The two accompanying photos illustrate respectively
the conditions while under construction and when complefed with the
“Tan-Shih” surfacing.

This section has been open to traffic for more than a Jear now.
Motorists find no difficulty in driving on it. They can drive at a higher
speed with comfort and at reduced operation cost. It is also cheaper to
constrict and maintain. With the exception of a few transverse crack
in one of the rails where there is a setilement of the fill, the general
eondition is good.

The average costs of the various types of construction including
labor and equipment are compared as follows. The labor item occupies
about 7% of the total cost.

I. Cement conerete ...... $3.90/sq.m. (Chinese Currency)
II. Cement maeadam ..... 230 ,, »» »
HOI. Concrete track ........ 190 . ”»






Because of these properties which are found in bamboo and its negligible
cost in comparison with steel bars, it has been considered a promising
material for the reinforcing of concrete. Two factors remain, however,
to be investigated; i.e., the rate of decay and the effect of shrinkage upon
the bhond stress between the bars and the concrete. The Experimental
Road will throw light upon its value as a reinforcing material for concrete
pavements in the field of highway construction.

Status of Pavements. The general condition of cement concrete pave-
ments is very good except a few initial cracks which appeared as corner
cracks in two places, one longitudinal erack and one transverse crack in
the whole length of 500 meters.

All the corner cracks occurred in the thickened edge types. There
are two sets of them. One set occurred at the intersection of the long-
itudinal and transverse joints, where the slab is 13 em. thick; and the other
set appeared at a point 80 em. from the edge of slab and developed across
the corner which finally failed. The fact that both spots are on g fill seems
to indicate that a thickness of 18 em. is not strong enough for the present
iraffic on new embankment. The longitudinal crack appeared in one
of the 2 course slabs. Insufficient thickness of the top layer seems to be
the cause. The transverse crack oceurred in type No. 27, which is an
18 em. slab of 1:2:4 mix reinforced in both directions with bamboo bars.

(2) Cement Bound Macadams

The high cost of cement concrete pavements naturally leads us to
the experimentation of cement bound macadams. Three methods of con-
struction have been tried in the Experimental Road. The sandwich
method of construction gives better result than either the penetration
method or the dry mixture method. None of them, however, stands the
traffic very well. Actual counts show that the Experimental Road carries
an average traffic of 400 animals and 300 automobiles, half of which are
heavily loaded trucks. Once or twice in a month there oceurred also a
dozen or more of steel-tired military carts and tanks of the caterpillar
type.

While the sandwich method of construction in the experiment
offers better service, the penetration method is more commonly practiced.
Uniformity in the pentration of the macadam by the grout seems essential
to prevent the development of flat pot holes. Richer mix of the grout is
necessary to hold sand in mix with cement for a consistency that still
would penetrate. In the experiment 1:2 mix was used; in the construction
of the Chung-Shan Road at Hankow on an old macadam in 1933 1:1 mix
was used.

The dry mixture method derives its name from the use of a dry
mixture of cement and sand in the procedure of construction. It allows
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which was pretreated with tung-oil. Two of them have dowels placed
across the joint 5 em. from the bottom of the slab spaced three in one
meter. The dowels are all bamboo sticks 8 em. in diameter and 90 em.
long. One side is embedded and the other side wrapped with oil paper as
a sleeve is made free to move. More information about the properties of
bamboo will be given in the paragraph on “Reinforcements”.

Transverse Joints. Transverse joints are spaced 25 meters apart with
construction joints at 1234-meter intervals. Butt joints and joints
having a rest beam underneath the slab form the two types of construction
used. Most of the joints were filled with oiled felt as in the longitudinal
joints. The resilient property of the felt proved to be satisfactory.
Reinforcements. Reinforcements of bamboo bars were placed in three
different ways. In thickened edge slabs they were placed one in each
edge of the slab, In cases where transverse reinforcements alone were
used, they were spaced 20 em. apart. And when the slab was reinforeed
in both directions, longitudinal bars were placed in addition at 8 em. spaces.
The slabs are 18 cm. thick and the sections of reinforcemenis are 1 to
115 cm. square in size placed 5 cm. from the bottom of the slab.

The bamboo reinforcements are made out of thick bamboo sticks
by splitting the specimens into sguare sections. To reinforee slabs with
bamboo bars is a novel practice, although it has been used in many other
ways.® In order to ascertain the nature of the mechanieal properties of
bamboo, physical tests have been underfaken. In all, 220 tests were
carried ouf for bending, shearing, elasticity, tension and compression res-
pectively. The ultimate tensile strength of bamboo was worked out in the
same way as it is for steel reinforced conerete. The mechanical properties
of bamboo were found as follows:

Ultimate compressive stress 5,500 Ib./sq.in. 388 kg./sg.cm.
Uliimate tensile stress 14,000 | 986 ”
Ultimate bending stress 18,000 s 915 "
Ultimate shearing stress 450 " 317 .
Modulus of Elasticity 1,660,000 » 116,900 .

(1) “Bamboo and Its Uses in Ghina” by W. AL Porterfield; Chinese Govern-
ment Bureau of Eeconomic Information.

It is known to have been used to reinforce concrete friction piles for railway
bridges. The chief object is to strengthen the pile during the handling and driving
operations. The Whangpoo Conservancy Board at Shanghai has used concrete plates
reinforced with bamboo for vertical bunding below water. It was also reported that
in 1918, 3 inch square split bamboos were used as part of the reinforcement for
a two inch concrete wall designed as a protection for the 10 in. cork insulation
of a cold storage for the International Export Company at Nanking.

(2) It should be remarked that the outer layer of the stem of bamboo has a
tensile strength of at least 25,000 Ib./sq. in. or 1,760 kg./sq. em.
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(1) Summary Of The Features Of Cement Concrete Pavements

Subgrade. The subgrade was prepared with special emphasis upon its
uniformity. Subgrade drainage was improved by embedding bamboo
pipes, 8 em. in diameter, in the shoulders of the roads tapping at the
bottom edge of the pavement and draining into side ditches.

Cross-Sections. The pavements are 514 meters in width with a crown
of 1:50 varying in other points of design. A section of uniform
thickness of 18 em, and 1:2:4 mix is constructed for comparison. Pro-
portioning by volume was adhered to for simplicity in equipment and opera-
tion. The designs of cross section may be classified into the following
three general types:

a. Single course slabs of uniform thickness. Uniform thickness
of 18 cm. was constructed, both with and without longitudinal joint.
Reinforcements of bamboo bars either in one direction or in both direc-
tions were placed in some of the slabs, the details being given in the
paragraph on “Reinforcements”. Mixes of 1:2:4 and 1:21%:5 are com-
pared.

b. Single course slabs of thickened edges. Such sections often
claim economy in the quantity of materials required and the reduction of
corner cracks. Sections of 18-13-18 are fried either with or without
longitudinal joint. The outside edges of the slabs are 18 cm. thick,
gradually diminished to 18 cm. in a distance of 60 cm. towards the center
of the pavement. Where longitudinal joint was comstructed, bamboo
dowels were placed across the joint, and longitudinal reinforcing bars were
placed one in each edge of the slab. Further explanation about the joint
is given in the paragraph on “Longitudinal joint”.

The practice for city street pavements at Hankow, however, is to
use 17-12-17 sections, plain, built on old macadam as foundation. ILong-
itudinal joints of the buit type are constructed with no dowels, but the
slab is also thickened near the longitudinal joint, which, of course, involves
more work in the preparation of the subgrade.

c. Slabs in two courses. The slabs in 2 courses have a uniform
thickness of 18 cm. in total. The top course has a denser mix of 1:2:4
and a thickness of 8 cm. The bottom course has 2 1:3:6 mix and is 10
cm. thick. In this way it is expected o reduce crackings which are caused
by unequal expansion due o the difference in temperature between the
surface and bottom of a thick slab and the different coefficient of expansion
between the denser and leaner mixes. In order to reduce the bond and
friction between the contact faces of the two courses, several sheets of oil
paper in one layer were spread over the surface of the bottom course.
Longitudinal Joints. Three of the types were constructed with fong-
itudinal joints. The joints are all of butt type filled with thick felt

— 4 —



1. PROGRESS MADE SINCE THE CONGRESS AT WASHINGTON
WITH THE USE OF CEMENT FOR THE CONSTRUCTION
OF CARRIAGEWAYS

Foreword

Cement has been used in China in various forms as pavement for
city streets and highways and as foundation course with bituminous
wearing suorfaces. Although ifs use for the construction of highway
pavenents is not justified at present in view of the light traffic, never-
theless, it has a most prospective future among the high type paving
materials. A large section of the Experimental Road at Nanking, there-
fore, was designed with a view to studying the feasibility of the use of
cement as highway pavement. It was constructed by the Bureau of Roads
of the National Economic Council of the Chinese Government in 1932.
Some of the engineering features were especially devised with an attempt
to achieve greater economy. Hand labor was employed throughout. The
road has been open to traffic for more than a year. In some respects,
however, sufficient time has not elapsed to allow final conclusions. This
report is concerned chiefly with the Experimental Road with occasional
reference to practices elsewhere in China.

Types of Pavement

There are altogether 14 types of pavement which involve the use
of cement. The total length is 800 mefers divided into types of 50 or 100
meters each. According to methods of construction, they may be grouped
conveniently under the following three headings:

1. Cement Concrete Pavements. Pavements in a single course
or in 2 courses of various designs, either plain or reinforced with bamboo
hars.

2. Cement Bound Macadam. Pavements constructed by the fol-
lowing three methods have been tried: (a.) the dry mixture method; (b.)
the penetration method; (c.) the sandwich method.

8. Cement Conerete Track., Pavement with twin trails of cement
concrete, the center and sides of which are paved with “Tan-Shih” (stone-
pitching) pavement. The cement used is Portland cement, manufactured
in this couniry, either by the wet or by the dry process and tested to
standard specifications. Grushed stones of hard lime-stone and quartzite
are used as coarse aggregates and selected river sands as fine aggregates.

— 8 —



(5) Where the preparation of a report is entrusted to several writers
it is open to these fo come o an understanding amongst themselves
as to whether they desire to submit a joint report signed by all the
authors or whether they prefer to divide various chapters between
themselves, leaving the different authors to sign their respective
gections.

In the latter case the length of the various chapters to be
written by the different authors is to be determined by the authors;
any difference of opinion which might arise being settled in the case
of countries which have Organising Committees, by the local Organis-
ing Committe, and, in other cases, by the chief delegate representing
the particular country on the Infernational Commission. In all
cases, however, the report must comply with the limits indicated in
paragraph (4) above.



CONDITIONS REGARDING THE REPORTS TO BE PRESENTED

@)

(2)

(3)

4

AT THE SEVENTH INTERNATIONAL ROAD CONGRESS

Munich—September 1984

Each country may submit not more than one report on each of the
prescribed subjects but collaboration may take place between various
writers on each question. Each report should so far as possible end

_ with definite conclusions so as to facilitate the task of the Reporter-

General whose duty it will be to present a summary of all the reports
on a particular question at the Congress.

The reports must reach the Secretary-General of the Assoceciation
(1, Avenue d’Tena, Paris) before the 15th of November, 1933, this
being the latest permissible date.

(Date extended to March 1 1934 by later notice.)

The reports may be written in English, French or German. They
should be submitted in friplicate and typewritten on one side only.

This number is necessary fo enable the Secretary-General
to have the reports translated and printed simultaneously in the
different langnages. The authors may, if they desire, furnish the
translations of the reports themselves.

The conditions governing each of the reports are as follows:

(a) Length of Text. The length of each report should not exceed
8,000 words, that is to say, about 20 pages containing 400
words each, except that the report on the Second Question
which presents special features may reach a maximum of
12,000 words;

(b) Iustrations and photographs in the Texi. 'The number of
illustrations is limited to six, provided the space occupied by
such illustrations does not exceed a total of 50 square inches;

(¢) IHlustrations apart from the Text. The number of illustrations

(designs or photographs) to be printed apart from the text
is limited to two. The size of such illustrations should not
exceed 9”x18” including the surround.
NOTE: It is reguested that in order to emsure clear re-
production the illustrations other than photographs (e. g.
plans) should be drawn on tracing paper or cloth with heavy
black lines.



1st Ques.

2nd Ques.

3rd Ques.

4th Ques.

6th Ques.

LIST OF REPORTERS

C. H. CHANG,
H. Tsay,

T. S. HSUEH,
C. H. CHaNG,
F. C. CHOW,
T. S. HSUEH,
C. H. 0’Yang,
¥. K. CHIEN,
C. H. CHANG,
S. C. Kang,
H. C. Hsuy,
S. C. Tsao,
N. M. Ho,

T. Y. CHANG,
Y. C. L1,

C. Z. WaNg,

A. ZgE,

Assistant Engineer, Bureau of Roads, Na-
tional Economie Counecil, Nanking
Designing Engineer, Hankow Municipal
Government, Hankow

Engineer, Public Works Department, the
Municipality of Greater Shanghai
Assistant Engineer, Bureau of Roads,
National Economic Council, Nanking
Chief Engineer, Hunan Highway Adminis-
tration, Changsha

Engineer, Public Works Department, the
Municipality of Greater Shanghai
Engineer, Hunan Highway Administration,
Changsha

Assistant Engineer, Bureau of Roads, Na-
tional Economic Council, Nanking
Assistant Engineer, Buveau of Roads, Na-
tional Bconomic Council, Nanking
Engineer, Bureau of Roads, National Eco-
nomic Council, Nanking

Engineer, Bureau of Roads, National Eco-
nomie Council, Nanking

Traffic Superintendent, Chekiang Highway
Administration, Hangchow

Traffic Superintendent, Public Works De-
partment, the Municipality of Nanking
Engineer, Bureau of Public Utilities, the
Municipality of Greater Shanghai
Engineer, Public Works Department, the
Muniecipality of Hankow

Assistant Engineer, Bureau of Roads, Na-
tional Economic Council, Nanking
Assistant Engineer, Inter-Provincial Trafiic
Commission, Nanking



CONTENTS

Page

List of Reporters

Conditions regarding the reports fo be presented at the Seventh
International Road COREress ....vevieeecneencnreeannnns

FIRST QUESTION:
Progress made since the congress at Washington with the
use of cement for the construction of carriageways ..
SECOND QUESTION :

Progress made since the congress at Washington in the
manufacture and use of far, bitumen and emulsions for
the construction and maintenance of roads ..........

THIRD QUESTION:
Means available for the construction and maintenance under
the most economical conditions of road surfaces whether
in built-up areas or the open counfry ................

FOURTH QUESTION:

Means to promote the safety of traffic: (a) in towns; (b)
in the open country; (c) at level crossings ..........

SIXTH QUESTION:

(1) What are the regulations at present in force regarding:
a) the weight permitted in respect of vehicles (laden or
unladen) ; b) the width and height of vehicles and their
loads; ¢) the length of vehicles and fheir loads;

(2) Critical analysis of the advantages and disadvantages
aceruing from these regulations;

(8) Is it desirable to aim at international unification for
these regulations? If so, what should be the bases for
such unification? .......ccoiiiiiiiiiiiiiiiiiaia

1

10

16

26

31



CHINA’S REPORT
to the
SEVENTH INTERNATIONAL ROAD CONGRESS

Munich, Germany

September, 1934

Prepared under the Auspices of the Bureau of Roads
National Eeonomie Couneil
Nanking, China

February, 1934



)|

o
FL

i

i




	目录
	(一) 撰述者名单
	(二) 编送第七次国际道路会议报告简则
	(三) 报告
	一 华盛顿国际道路会议以后各处应用水泥筑路成绩之概述
	二 华盛顿道路会议以后种种制造及应用柏油沥青乳化油于筑造路面及养路成绩之概述
	三 城乡经济路面及养路成绩之概述
	四 关于城乡公路及交叉处所用行车安全设备方法之概述
	六 研究关于现行法规限制公路车辆载重及其大小之利弊
	(四) 附录
	一 湖南省建筑泥碎石路报告
	二 汉口市水泥筑路之成绩
	三 上海市道路交叉点之交通安全方法
	四 上海市对于车辆载重及车身大小之规定
	五 上海市之石块路
	六 上海市之砂石路
	七 上海市之沥青路面
	八 青岛市市区各式道路之建筑及修养方法
	九 青岛市乡区道路之建筑及修养方法

