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l Moscow, USSR, 19 September — 9 October 1968
C-13

STANDARDIZATION OF STEEL AND STEEL PRODUCTS TO FACILITATE CO-ORDINATION

OF NATIONAL, INTERREGIONAL AND INTERNATIONAL SPECIFICATIONS
AND TO PROMOTE TRADE AMONG DIFFERENT COUNTRIE;I'

by
B. 8. Krishnamachar, India

SUMMARY

Rapid changes in the political map of the world during the last two decades or
80 have stimulated significant developments in the eoonomic and industrial life of
many oountriew. Reconstruction programmes undertaken by newly independent nations
have underscorel the need for developing national resources and meeting their specifioc
XTequirements in respect of raw materials as well as industrial products. Instead of
following the specifications of a few industrially advanced countries, developing
nations have set about the task of laying down their own standards at national as well
as regional levels. Steel and steel products as key materials of construction and
plant and machine building, have naturally received considerable attention in this

regard.
The ooming into being of a multiplioity of specifioations has thus given rise
to new problems in the interchange of steel and steel products between nations.

Since its independence in 1957, India too faced this problem. Rapi? indusiri-
alization of the oountry led to the import of technical knowhow, materials and equip-
ment from a number of foreign countries for the establishment of various industries.

| * This is & summary of a paper issued under the same title as ID/WG.14/33.

'f y The views and opinions expressed in this paper are those cf the author and do
not necessarily reflect the views of the secretariat of UNIDO. The document is
presented as submitted by the author, without re-editing.
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In almost all cases, equipment, manufacturing schedules and specifications for
raw materials were based on practices followed in the donor country, thus
leading to the operation of a host of different specifications for engineering
materials. As a consequence, most of the manufacturers were compelled to depend

heavily on imported materials for their manufacturing programmes.

To deal with the situation, a programme of rationalization and formulation
of specifioations for all types of steels including alloy and gpecial steels,
was undertaken by the Indian Standards Institution in 1956. The programme

resulted in the formulation of the following Indian Standard:
IS: 1570-1961 Schedules for Wrought Steels for Gencral Engineering Purposes

The Standard lists 156 varieties of stcel compared to more than 1500
varieties then being used in the country. To achieve further economy, the number
of steels has since been reduced to only 86 varieties, thus facilitating creation

of indigenous production capability at reduced cost and also easy availability.

As a further aid to the industry, 18§: 1871-1962 "Commentary on Indian
Standard wrought steels for general engineering purposes" was published with a
view to assisting the user to select proper steels for specific purposes. This
commentary dezls with steels in groups according %o their metallurgical behaviour

and heat treatment.

Conservation of steel through efficient use of available resources has been
achieved through rationalization in the number of steel sections and improvements
in their production. Four years of intensive study at ISI as well as by expert
committees has resulted in the formulation of Indian Standards on improved and
rationalized series of beams, channcls, angles, tee bars and bulb angles. All

these standards have been based on metric system of measurement.

Member—countries of the European Coal and Steel Community (CECA) have also
done similar work by developing a new series of beam sections which are more
economical than those earlier rolled in these countries primarily with a view to
achieving eoonomy and also competing with other materials of building construo-

tion. Similar developments have taken place in the UK and the USSR.

Attempts have also been made to establish regional standards taking into

consideration raw materials and tochniques available in each region. Standards
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now being evolved among the Latin American countries and the esfforts that have
already been put in by the CECA countries and many of the East-European countries

are typical examples of regional standardization.

All these developments underline the need for unifying national and regicznal
specifications so as to facilitate interchangeability and mutual exchange of
materials between different countries. Taking note of this imperative need, the
International Organization for Standardization, through its Technical Committee
ISO/TC 17 -~ Steel, has been making efforts to formulate recommendations on
specifications and methods of tests for steels used in industry. The Committee
has so far published 47 Recommendations and more are under preparation. India
is trying to adopt these Recommendations as far as possible in preparing her
national gstandards. A similar approach by other countries would go a long way

in reducing varieties of steel used in industry, 1eading to greater collaboration

between nations and promotion of international trade.
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INTRODUCTION

Intensive programmes of industrial development the world over have given
a bigh push to the production of steel and steel products in recent years,
Werld steel production in 1967 approximated 525 million tens, almost double
the tonnage produced ten years ago, The types, qualiiies and shapes of steel
and steel products that are produced have also considerably increased during
the past several —vears, A number of countries have already developed standard
specifications for steel and steel products, while some others are in the

process of dcing so to meet their specific requirements.

Standardization and variety reduction of steels and steel products is one
ot the important methods by which conservation and effective utilization of
steel can be made possible. In this article a study of different standards
on steels and steel products has been made ana the need for co-ordination of

the existing national standards at regional and international levels has been

stressed,

A general study of the development of specifications current xn different
countries indicates that industrially advanced countries first developed
specificationz for steels and these were later adopted by several other
countries, For example, the ASTM standards are widely used in Latin American,
Middle Bast and South East countries of Asia, Similarly, the British, German
and USSR specifications are also widely used in Middle Bact, South East and
Bast Buropean countries., The reason for such a trend is obvious, Many of the
developing countries have to depend  on other countries for their requirements
of steels and perforce adopt the specification of the country concerned, This
situation, although logical, has created problemz for the developing as well
as for the developed countries. For example, in Indiua, a number of industrial
units have entered into collaboration with different countries from where such
assistance was forthcoming. A survey conducted some time ago indicated that
over 1500 varieties of steels were in use in India thus posing innumerable
problems both from the point of import and indigenous production. On the other

hand, similar problems confront the developed countries in as much as they
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have to cater to a variety of specifications for export purposes. In the

following paragraphs, it is proposed to deal with these aspects in greater
detail.

Standard Specifications for Steels

A review of the work done in India on formulation of standard specifications
for steels would enable appreciation of the need for development of regional and

international standards.

Rapid industrialization of the country soon after Independence in 1947 ied
to the imports of technical know-how, materials and equipment from a number of
foreign countries for the establishment of various industries. In almost all
cases the equipment manufac.uring schedules and the specifications for raw
materials werc based on the practices followed in the donor country., This led
to the operation of a multiplicity of specifications for engineering materials,
Furthermore, India had not established an alloy and special steel industry
although during the Second World War the manufacture of steels covering practi-
cally the entire range from carbon steels to quality aircraft steels and
ardnance steels was undertaken in the country. As a consequence, most of the
manufacturers were compelled to depend heavily on imported materials for their

manufacturing programme,

On the recommendation of the Go.ernment, the Indian Standards Institution
(ISI) took up in 1956 a programme of rationalization and formulation of speci-
fications for alloy and special steels on a priority basis. A separatle techni-
cal committee wes set up under the Structural and Metals Division of ISI to deal
with the subject, As a first step, a detailed questionnaire was issued to all
concerned for collecting date regarding the production and use of alloy and
special steels in the country. To assist IST in this work, the services of
an expert from UK were made available to the Insitution under the Colombo

plan,

A specisl study group w.s constituted to scrutinize in detail the data
collected and formulate proposals for rationalization kecping in view the

importance of using indigenous raw materials and the conservation of some

of the most sirategic alloying eiements in steel such as nick:l and molybdenum
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for which India had to depend entirely on imports.

A detailed study of the information thus collected indicated that instead
of restricting the scope or work to the rationalization of alloy and special
gteels only, it would be advantageous to undertake ratioralization of all
types of steels. Accordingly, co-ordinated statements were prepared indicating
Indian and overseas steel specifications then in vogue under the following
broad categories:

a) Steelrc specified by tensile properties but without detailed

chemical composition, and

b) Steels specified by chemical composition.

These were further sub-divided into:

1, Carbon steels,

2, Ca_bon and carbon-manganese free cutting steels

3, Alloy steels other than stainless and heat resisting steels
4. High alloy steels - stainless and heat resisting stasels, and

5. Carbon and alloy tool steels.

In these ctatements steels of similar chemical and physical properiies and
end-use were grouped together. After careful scrutiny, the study group recom-
mended certain steels in each group which could meet Indian requirements for
all types of machiic touls and components. Typical examples of this kind of

)

exercise are illustrated in Annex I (Tables 1 - 6

On the basis of these recommendations, a document detailing draft Indian
Standards Schedules was vrepared and circulated to all concerned for eliciting
comments. Discussions were held with major steel consuming industries and as
a result of these deliherations, 1S:1570-1961 Schedules for wrought steels for
general engineering purpoces, was published. Besides the broad categories
mentioned above, in additional schedule for carbon steel wire was also included

in this standard at the finalization stage.

Schedule T is applicable to carbon and low alloy steels which are put into

service in the hot rolled, normalized or annealed condition in the form of plate,

sheet, strip, sections, bars, forgings, and tubes, whera the main criterion in
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selection and inspection of steel is the tensile property. In this group
specific mention may be made of structural steels St 42, St 52 and St 59 which
replaced a number of British, American and Indian Railway Specifications then
in vogue. The Schedule also covers steel St 62 for tramway and railway axles

and St 66 for railway wheels and tyres.

Schedule II is appiicable to carbon otcels which are to be supplied to a
definite chemical compositioa. In addition to the specified mechanical proper-
ties, limits for carbon and manganece are laid down. Keeping in view the re-
qﬁirements of the indusntry, efforts have been made to strike a balance so that
an excessive number of steels is not inclided in the Schedule, The overlapping
of carbon ranges is, however, deliberate so as to allow atenl producers greater
flexibility in the allocation of the material., Further, since some of the
carbon steels are also used in the hardenzd and tempered condition for certain
tensile ctrengths, a range of 0.60 to 0.2 per cent manganese har been kept
for steels C35Mn(H, CA40, €45, CH0 and CH%Mn]5 to ensure eatisfactory hardening
particulorly in heavier sections such as for laminated springs. Rail steel
C50Mnl hLas also been included in the Schedule, The use of innumerable varieties
of carbon steels in terms of British and American specificatione has thus been

simplified tc 27 carbon steals in thic group.

Schedule III iz applicable to carbon and carbon-manganese free cutting
steels supplied to specified composition, The maximum tonnase of carbon-free
cuttint cteel 1o supplied to steel 12320 in the country. It corresponds to
British EnlA, SAE 1112 and German 15570, Also included in the Schedule are
1.3 to 1.7 manranese free cutting steels to be used in the hardened and temp :red

condition,

Schedule IV is applicable %o alloy ateela other than staialass ~nd heat
resisting steels supplied to gspecified composition. mhe cteels covered in thi:z
Schedule are silicon, manganese, molybdenuf, chromium, chromium-molybdenum
(creep resinting) nickel—chromium and nickel -chromium-—molybdsnwn steels, In
ationalizinges thooe otesis, cpecific cnre has been taken to conperve s much
nickel and molybdenum as poosible and to develop cteels ucing indigerously

available alloyine elements, For example, carome steel 40Crl would comply with

some of the combinations of iensile strengths and ruling sections for which
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one per cent chrcmium-molybdenum steel Enl9 may have to be used, thereby saviné
molybdenum, Further, manganese-mol ybdenum steel 35Mn2Mo4) has been included

in place of EnlO0O in order to save 0,75 per cent nickel. Another example

worth mentioning in this connection is the inclusion of 1.5 per cent nickel-
chromium-molybdenum steel 40Ni?Cr1Mo28 which would satisfy some combinations

of highe~ tensile strength and larger ruling cections ir place of En3OA

and En30B with 4.5 per cent nickel. Nickel-chromium-molybdenum steel 2.5 per
cent 4ONi3Cr{5Mob5 has been included to satisty the remaining combinations of
high nickel steels. Silico-manganese spring steels 37812M15%0 and 55512M429 and
chrome-vanadium soring steel 50CrlV23 are the other importart examples of ratio-

nalization.

Schedule V is applicable to steels with high alloy content primarily for-
corrosion and heat resisting purposes and which are supplied to specitied com-
position, In this group also rationalization has been attempted keeping in
view the conservation of nickel and molybdenum as far as possible without at

the same time impairing the properties or creating any difficulty in production.

Schedule VI is applicable to carbon and alloy steels supplied to specified
composition, This Schedule covers water hardenine steels, oil hardening steels,
non-distorting steels, shock resisting steels, hot working steels, die steels,
high speed steels and mould steels. In oplar to determine which of the many
British, American and German tool steels should be included in thic Schedule,

a detailed study was made essentially on the basic of the types of alloys and
rationalization was accordingly carried out in this Schedule, Of course, water
hardening carbon steels in Schedule 1T which are suitable for tools of simple
designs and small sections have been included in this Schedule. Where exact~
ing coniitions of service are encountered, benefits have been derived by the
addition of small quantities of vanadium which sligntly increases the thoughness
and resistance to chock and fatigue and provides a structure of finer grains.
Such steels ineluded in the Schedule are used for cold heading dies, blanking
dies, hammer pistons and for similar other applications. A small amount of
chromium has been added for providing adequate hardening in larger sections

ard improving wear,
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It is to be noted that the number of steels covered in 15:1570-1961 was only

156 compared to more than 1500 varieties being used in the country. The technical
committee responsible for the preparation of this standard also felt that the
number of steels included could be further reduced after some time when the

industry gained experience with regard to the use of alternate steels.

Az a further step, work was initiated by major steel concuming industries
for rationali~ing the use of steel in their field. Here also some gncouraging
results huve been achieved. For example, machine tool industry in the country
has been able to rationalize 11ts requirements to one carbon and two low alloy

constructional cteels.

The Textile Machinery Manufacturers! Association in India studied their
requirements of steels as per 1S:1570-1961 and some rationalization has been
achieved. Similarly, the automobile industry has reduced its requirements to

about 28 steels,

To achieve further economy, the. number of steels has since been reduced

to only &6 varieties.

As a further aid to the industry, 15:1871-1962 Commentary on Indian
Standard Schedules for wrought stecls for general engineering purposes, has
been published with a view to assisting the users to seleci proper steels
for specific purpotn. In this Commentary, steels have been discussed 1n groups
according to their metallurgical behaviour and heat treatment. For the benefit
of users, some of the typical applications of standard steels have been listed

in this Commentary.

Also, a comparison of Indian Standard Specification on steels with over—
gseas standards such as American (SAE, AISI, ASTM, ASM) Britich, German, Japanese
and Russian standards (18:1870—1965 Comparison of Indian and overseas standards
for wrought cteels for goeneral engineering purposes) has Leen published. For
ease of reference, steels 1in this statement have been arranged in the ascending
order of maximum carbon content thus bringing together, ac far as possible,

zimllar compocitiong,

In order to facilitate international trade and tc co-ordinate various

national ctandards for steel including definitions, specifications and
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methods of tests, a technical committee at the international level 1S0/TC 17 -

Steel, was set up in 1948 with UK as its Secretariat.

Under the main Technical Committee, a number of Working Groups and Sub-

committees have been set up to deal with the various subjects under its pro-

gramme of work,

The Technical Committee ISO/TC 17 has so far published 47 recommendations
and many more are under preparation, India is trying to adopt them as far as
possible in preparing her national standards. If similar attempts are made
by all the countries, the types of steels used in industry would be greatly
reduced, thus leading to greater production at reduced cost and easy avail-

ability.

Standard Specifications for Steel Products

Steel Sections - Rationalization in number and improvement in the production

of sections have been attempted in practically all major steel producing count-
ries, But, improvements effected in the sections through an analysis of their
efficiency properties and their redesign were particularly noticeable in
countries where there was severe competition in the home and in the export
markets, or where the structural steel industiry had to face severe competition

from reinforced and pre-stressed concrete,

It would be pertinent to briefly explain the work in India on the subject
of standardization in the field of steel sections, India has been experieacing
steel scarcity for many years but is became particularly acute after the Second
World War. It may be interestirg to note that the Indian steel industry achieved
its peak production of 1.36 millon tons during the War but it came down to
about 0.85 million tons in 1948, Production could be stepped up only gradually
to about one million tons by 1952 and over 1.5 million tons by 1Uy7. The present

production is around ( million tons,

The need for concervation of steel through efficient use of available re-
sourcez thus assumed urgent importance for a speedy development of national

economy, particularly in the period following India's Independence in 1947,
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The realization of this fact led the Government to appoint in May 1949, a
special committee to examine the problem in detail and to suggest ways and
means of conserving available steel. This Committee after careful study

snggested:

a) use of alternate materials to the maximum possible extent,

b) making improvements in design procedures by improving the
existing codes,

c) increased use of steel of higher performance and rationalization
of steel sections, and

d) promotion of welding in place of riveting.

The recommendations of this Committee were considered by the Planning
Commission of the Government of India in December 1950 and the Government was
requested to entrust to Indian Standards Institution the responsibility of
taking up a Steel Economy Programme involving formulation and implementation

of standards relating to production and use of steecl.

Many complex probleme were involved requiring close study and careful
compilation of available data and experience of industrially advanced countries.
A critical examination of India's own needs and potentialities was required

and answers had to be found to questiions of basic engineering importance.

Four years of intensive study at the ISI Directorate General and by the
expert committee posulted in the formulation of Indlan Standards on improved
and rationalized series of beams, channels, angles, tee bars, and bulb angles.
For obvious reasons, all these standards have been based on metric system of
measurements, 1In formulating the high efficiency stundards, note has been
taken of many factors including production standards current in the country
at that time, limitations and capabilities of the existing mills and of the
new mills being installed, national standards and competitive company standards
introduced elsewhere, attempts made in otner countries towards improvement of
standards for steel sections, efficiency in the utilization of sections in
atructures and analysis of factors which affect the efficiency and the extent
to which it is possible to achieve efficiency in practice under Indian working

conditions,
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The improvements effected in beam and channel sections, towards which

efforts were mainly directed, could be summarized as follows:

1. reduction in web thickness,

2., increase in the width of flanges,

3., reduction in the slope of flanges,

4. rationalization in the number of sections produced and arrangemeut
of sections in more systematic series, and

5. general reduction of weight,

In the case of angles, tee bars, etc., the work has been mostly one of
conversion and rationalization of the present production standards to the
metric system and additions and deletions of certain sections due to condider-

ation of consumers requirements.

Member Countrics of the Buropean Coal and Steel Community (CECA) have

also done similar work as India by developing a new series of beam sections
which are more economical than those rolled earlier in these countries
primarily with a view to achieving economy and also competing with other
materials for building construction. This work was initiated around 1948

and completed in 1957.

The United Kingdom also started thinking about developing new sections
somewhere around 1957-58 and changed over tc the new parallcl flange sections
around 1960-61. BEven at present, beams up to 8 in, having 50 taper flanges
are rolled in standard mills, Sections over 8 in. in depth have a 5 per cent
slope and are rolled in universal mills or in standard mills with an additional
finishing stand. Similar developments have taken place in the USSR resulting
in a new series of hot rolled sections which are more gconomical than those

used hitherto in that country. These sections have again been based on scienti-

fic approach and after establishing the rolling possibilities in their mills,

Thus, it would be seen that practically every country has attempted
develapment of new sections. Such attempts would naturally bring about a large
variety of hot rolled steel sections in the world with the result that inter-
changeability and mutual exchange of material between different countries

would become extremely difficult and quite often impossible.
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Annex II (Tables 7 to 12) will illustrate the various types of steel

beams, channels and angles commonly used in some of the countries.

Taking note of this wide variety and need to unify and develop efficiernt
steels, a Working Group 1S0/TC 17/WG 8 was specially set up under IS0/TC 17 -
Steel in 1961. This Working Group has already made considerable headway in
formulating recommendations for angles, column sections etc. Work is already

under way to formulate draft recommendations for beam and channel sections.

Regional Standards

In addition to the development of national standards in different countries
of the world, attempts have also been made to establish regional standards
taking into consideration raw materials and the technique available in each
region, The standards now being evolved amongsi the Latin American Countries
and the effort that has already been put in by the CECA countries and many
of the East Buropean countries are typical examples of establishing regional

standards.

CONCLUSION

The Indian experience over the last decade or so and the work now in
progréss in different countries in the field of standardization of steel and
steel products at national as well a5 regional levels clearly underlines the
need for unification of standards and their alignment as much as possible with
International Recommendations., To the extent that individual nations and
regional organizations would be able to achieve this unification, they will
draw the international trade and industrial community closer together., The
developing nations of the world who have to depend on the proper util ization
of their own resources have a gpecial interest in this work in as much as
commonly accepted standards will help them exchange their goods with the more

developed countries of the world and thereby assist in the creation of better

living standards for thelr own people,




~y
~y
~
wt
~—
Wu
S
s
bd

— 99/ $ V6% $¢ 38
m sv/sg SIIA TRe3S PTH 08351
< To/se  Zurews Tren ae3wp - (5) seqny a9

T™/sz o ‘esd famjey - (5) eedig vas
ov/as SeTxy fesmzl v epeap 20T
et
ov/ss seTxY ‘T
orfss fitog »w
» ov/ss s XY 9T ¥ o1
, pegsery yeey ov/ss d1a35 Burreg 60T 51
. M sc (s) setod uorioRsy 8
IR s% {ssoodand oy TURIPLH) sedTd L
M sg seqny TeLTIORIIS 02 AVO S4LT
Y 58 soqny TRIMONIYE  0F MIB 94T
U se seqny TeaMONIIS  0F 040 SLLT
T ss soqny TenPnIIS 02 B4H 4T
IR 05°0 IR ss #30TTIq ‘suorives ‘sejetd iE W6 T
n/8 ¥ 05/0°8s nw
ae/ve (senip 2eTTOQ) 4 a st
8ss/ve (surap pelxos sseTmmes) 4 o eIIl
ov/gs serjuey TeOUR "y
] ov/s8 seajusy Teeup %y
ov/ss sy ReUN 61 ¥ s¥1
eg/es (uwe0I0JUTey #3610U0D) § S8
¥ gz'0 il 2 $39TTIQ ‘SucTioRs ‘seqwrg AIE TU8 §I
s1g m uop3 a0y meoaac&.nnmu b esodang -5 !oﬂgo«ﬂ-ﬂhu

NOLITSOMMND TVOIWE 'O AXTIVISA IAOHLIM
SITEMAANd TYOTHYHOEW 40 SISVE THI WO QIILIOE4S STHLLS 40 STIONXR TWIdAL T ¥HW

1 XEANNY




1D/WG.14/33
Annex 1

Page 2

08°0/08°0

§s°0/53°0

seqrd
pepren SUOTIOE
- on/L2® ¢ ¢aaeTd 0s0T VS
. - owro 0%0%0 08°0/09°0 ggrofuzto ‘et
ey ‘oreg 080T VS
- . ¢g3urdaoy ‘sieg
_ - = (w0 08070 08"0/09°0 yge0/8z°0 ‘9BuTIIO}
umdmu& g 9897)
sg/es u - - - o0go'0 080°02:°:/08%0 o orto  S8°0/0g"0 ‘SITIW sxeg vamave S
't =y o a9
Ut oy 98 Y - - =~ opgo'o o0so’o o0°t/0e*o TWH s§%0 gg’ofog0 eagn ‘sreg S0T S 4
*ug v o3 8/TT 1940 IR ss a - = = 080°0 080°0 08°0/09°0 §8°0/50°0  5a°3/S2°0 sxeg tTs9 sd
3/1-2 840 sv/2s
/T2 % ¥/g 1940 sy/se
v/s gy/8s ] - = = 0 0°0 080°0 08°0/03°0 gg'o/so’0  YOR sg°0 sxeg ¥3 wg OL6 SE
2/T"2 1230 sv/2s
/T2 @ ¥/s 1980 8v/ss
/s av/8g a - = = (090°0 080°C 08°0/05°0 ggto/go*c  T¥H ss°0 sxeg V9 ¥ 9UX (L6 SH
v/ 1040 o™ gs
*ug y/g R /T 340 IR ov
oy 1 TN v [(CER 080°0 090°0 0°T/09"0 $£70/850°0 458°0/92°0 wﬁw.am as vz 0u6 Sd
8 X0F
- 080°0  090°0 08°0/0L°0 S8°0/50%0 §9°0/05°0 ‘910TTIQ ‘89 of og 0.8 Y
sapda03
- 090°0  090°C D8°0/0L°0 §3°0/90°0 $s°0/82°0 .Suﬂwwa M.mun gg 9¥ 0Lt S€
oF
- 090°0 090°0 08°0/0L°0 §5°0/90°0 05°0/32°0 “®38TTIA ‘eI Wg wE OL6 Sd
¥t sg/sy ¥
v/s og/ov e 1
/12 gv/38 im aPusz0p
k74 2s [ 090°0 050°0 0°T/09°C §g°0/30°0  §8°0/s2°0 ‘e@TTRM ‘exeg s w3 0.6 sS4
Y1 sg/¥ m
v/s os/o» be ]
/T2 sv/ss F% ;4 sPuriaoy
T4 o 28 N 090°C 090°0 0°1/00°0 3§°0/s0°0  8§°0/493°0 ‘sqarriq ‘savg L ouz 0L s€
“uy 91/8 oA 28 N o000 090°0 R 0°T 9$870/50°0 gg*0/32°0  399us ‘91T g wg 6¥¥T SE
i ey on 0 K a ) un TS ) oR “30u
el dﬁﬁ m 4073 FPUOD 1S Lol cila LR LILF =R OSYE] T aeipur
SHELS NOTYVD = NOTLISOZI00 TWOTWAYO I CEIdID3dE STALS 40 LIIIE YOI 2 iTEVd




~
~
gy
<t
~
F
S~
(=)
4

—
~

»

4}

£y

24

of*ofoz’o oz°t/oec WK oT°0c  @T0AD' - o4
W 00
SuTuepaey see) g swwoyl - - - 0°0 92°0/8T°0  08°0/05°0 OY'0/oT'c  BT0/IT°C sy 0% ST/T$9T MIa
W w0
SUTWPIY 008D g oPWR - - - 00 RO/ET0 08°0/%°0 OY'0/O0T°0  ZT°0/%0%0 L oZe oY/ X
- - - oT*0  OC'0/NT0  0°T/9%0 - W zr'o sy Lze 6/t Ma
- - « QT YZ'o/8T'0  08°0/0%°0 - R 70 sy 0% 6/159T NTQ
- - - w'c €Eo/Neo £t - oo/ (38 144
‘Ut v °03 /T IR0 o €2
wy /=g 03 Z/T-T W40 IN €2
oy Z/T-t o3 ZE/LT W0 TR g2
suy /L1 W 2 ® uo]
ut ¥ UK 2 Ry - - - - F7.3] €°0/2°0 o2°T/oen WHolTc <Uo/w e sme‘swiTie v tugols |
05/0€ ® foowd -~ - - - €*0/2*0 - - sone T v .
W 90°0 #T0HOTC  05"TARTT ofto/s0%c  ET°0/oT0 PieTeeert
ow'o €T*0/80% 9* /6t - 0T *0/YT°0 LY TVE
ow*o €T'o/80% £ /0%t - a0/ FALs @
ow'o €T°0/80°0  06°0/09°0 - Lis( Y 1%] 111164 3
o0 €T°0/80%0  06°0/09%0 - CtoMnto SOTT e
o%*0 £T°0/80°0  08°0/0¢°0 - £1°0/90°0 FOTT BvE
a0y
wt g/T-T T e peuspasy eewd 050°0 @T°0/0T0  0§°T/0z°T ¢€°0/s0°0 I grv0 sawq ‘wrwrrry W2 W ols N
‘uy 2/T~z 3 §/T~T w0 ov/of
ut /11 137749 o
w1 9 W g2 R ] 090°0 #T°0/0T'% o ro°T Wi 2o §T%/2T'0 .h.lu v L wolsse
wPoro)
*ut 8/T~T W 2¢ PRBDIN SeR) 050°0 ST°0/0T°0  OZ°L/06°0 $£°0/50°0 8T°0/0T°0 saq ‘#1wTTW WX W olé td
ST 7 8 g1 TR of 1vs
v 3 3 9T oS¢ [ ) SW'0 ST0/5L0%0  00XAN'D W 0£'0  02'0/0T'0  emeaos poom H%VeT
m3mT ¥ gy W of 9 ¥
~ averems 7 8 9T W < o© 90°0 €r0/80°0 09°0/0¢%c WU GZ°D  CT°0/80°0 ®MeI0s DooN wysy
mivens ol Lo ™ d g o * 2 son Jou
[ 33 e 3 M WOTY TOUOD UOTY 0 oI L Joy divexoi wypal

gﬁaﬂmgn_ﬂgggIﬁkggggﬁgzﬂﬂhﬂgggéﬁggoggoaggnmuk € vl




o2 1/06°0 - - 06°0/09°0  S€°0/0T*0 $7°0/5€*0 T 0%
- 06°0/0L°0 - o0°C  O0°0  06°0/DL°0 sge0/oz*c  gY0/En0  SFUEeJ teqeTTIq ‘savd SYTg Ve
*wy 9/t=1 Mkn I*H =~ orrjos%o - 050°0  050°0  §6°0/09%0 ¢E*0/oT°0  §Y°O/¢ETO  SEUTER] feqeTTTa ‘ommd FRa s
w @®
” T v -« oUT/og%o - 00%0  050°0  $6°0/09°0 ¢eo/0T°0  $T0/0%°0 eqToq PJF s@E g epew ST S °6
A @®
Bl & v - 0oT'/08% - 060°0  0%0°0  §6°0/09°0  S€°0/0T°0 ov°0/5€°0 sqroq B3 v v opea ST € 54
£9/¢S I7H ot /080 - 060°0  050°0  $6°0/09°0 s€°0/oT'0  SY°0/SE°0 cqT0q O savg ¢TI S 78
ut g/1-1 $9/5S L
uy 2/1=¢ 09/08 I%H
ut Y 14743 i®H = sTT/E0 - 050°c  050°0 €6°0/09°0  §F°0/0T°0 §7°0/4€°0 sBuyBans ‘sreTTIQ ‘oaeq g1 W olb S€
T < pewmery Wel sTeT/58% - ¢go'c  sE0'0  $6°0/09°0  SE *0/0T°0  §7°0/5€°0 seaTeA oL
o 1/06°0 - $£0°0 4€0°0 08°0/05°0  $€°0/5T°C rr°0/8€*0 Teeq8 MBIXCT ¥ o TY/M69T NI
02°1/06°0 - ¢fo*0  §€0*0  08°0/0$°0 cge0/$T'0  TY°0/8E%0 sFurBaoy ‘exed 4 0 TY/00ZLT NI
02°1/06°0 - ¢eo*o  §€0°0  0B°0/0§°0 §€°0/ST°0  r1°0/8E%0 e3urR oy ‘exeg v 1 ™/0T2LT NIO
oZ*1/06%0 - ¢fo*0  €€0°0  08°C/og°0  $E°0/$T°0 ™0/8€°0 sxeg 6/111 T
02* /060 - ¢co*n  $€0°0  08*0/0§°0  05°0/¢T°0 "°0/86°0 sPurR 4 ZT/8 M9
06°0/0L°0 - oo OYO'0  06°0/0L°0 ¢ge0/0z°0  €rto/eEt0 aBurdoF ‘ewWTTIQ ‘saed orYg gve
§T*1/88°0 - 060°0 050°0 08°0/59°0  $£°0/0T*C €r°0/8€°0 gy 0] ‘eaeTTI ‘sl g g1 W oLé <8
02°1/06°0 - ¢E0*0  G€C°0  08°0/06°0 ¢g0/6T0  TTTO/METD sFuF /8 T
50°1/08°0 - gweo  ovw°0  08°0/09°0 s€*0/o7'0  BE°0/EE°0 sPuE oy ‘ereTrI ‘emd GETS FAve
-  ¢TT/88°0 - 0600 060°0  08°0/$9%0  €€°0/0T°0 geeo/sce  sPUTEm™] tgqeTT ‘sF 2 9T o 0Lk €
02°1/06°0 - ¢Eo*0  SE0°0  08°0/05°0  S€°0/¢T0 1£°0/0€"0 Towa8 MeIOC w x  YEMe9T NId
0 /060 - SE0°0 $€0°0 08°0/06°0  §£°0/¢T% LE*0 /0L 0 eFutd oy ‘sa8y v 1o we/oo2lT MIa
o*L/eL0 - o%0°0 ov0*o  08°0/09%0  §E°0/02%0 GE*0/0E°0 eButR 3 ‘eqeTTIa ‘emd TG WS
-  gI°T/58°0 - 050°0 05070 08°0/69°0  §E£*0/0T°0 ¢€°0/0€°0 U3 ‘eteTrIa ‘emg g g1 W olb 58
~ oT°1/08°0 - o%°0  OY0°0  06°0/0L°0 ¢ero/oe0  €€°0/TR°C BuTR o] ‘s10TITY ‘eaed oeTS YT
h - ST°T/¢8%°0 - 050°0  0¢C*0  08°0/§9°0  S€°0/0TC zceo/lzre  sRUE®3 (939TTR ‘ereg vg1 W olé <8
= - -
hd wrw.ns oW L 4] ™ d € oW A o - .
m m g s sTreunl WP @y3Teode) PoTEmRD wwg Fou @ yom4 wrom
m M Da.w. WOTLISON00 NWOTRIH @1IIAES KIM (BNIS IRLISISVE JVEH QNY SSYINIVIS NVHL BEKIO) TSSIS XOTIV 0 TISWE WOILL Y TV




~
~
~
h~g
—t
S
(o]
-

Annex 1
Page 5

8
o0s's/m°L THR 08°0 - - W°0/E°0  SL°8/92°S aT/OROo ¥TUEI09Y
- - -  $°02/0°8T $8°1/91°T 080°0 80°0 WeO/0R0  S3°3/3L°T  vETO/MLCO seATEA 83 v L8 o8
- - - eTu/0TeT 9°T/STCT BO°0 &80°0 /70 §3°2/8L°1  veTQ/¥L°0 seatv) ote S
903/992 ™ i17% - e/mcL TR 8'0 ®%0°0 050°0  09'Q/OP°O0 9L°8/92°S OB Q/OR°O s8ATYA @« A/
g63/933 ™ il - o°e/08". YW 03°0 OwO°O ov0*0 m /om0 gL°g/0*s @B /OO soaTwA 9 g s =
T odLy
L, W) i%8 -~  og*8/scL YW 05°0 ORCO OMO'O O9TO/ORCO §4°g/0°s 08" O/OW°0 seaTA ote S
983/993 €R 198 - gute/eu~s TR 8°0 080°0 050°0 OITO/R°O o0L°T/OB°T  $9°Q/98°0 SOATVA e /9
°wa/®? il i1%8H - ee/ece YR mto 080°0  80°0  GR°Q/QRTO oL°T/0P T 99°Q/99°0 soaTmA £ W 8 S§
; 3 odig
L. ] ivn - 9/9:8 T 09°0 0500 0S0°0 @ YB0 GLMT 90480 seaTvA o8 §I
L] 39 I d S - IS [

¥ O TPE0D TR Te0aC) (SOT0 ] | waeg ; u i\«ﬁu

SHILHAdONd TYOINVHOER CHI¥HY QNV NOILISCAROD TYOINSHO QEI4IOS
HiIM TEILS ONIISISEM LVEH QXY SSEINIVLS - 1EELE AOTTY BOIH 40 SHIINYXT TWOIdLL ¢ 97EVL




T R0 9O/ GE'O o Q/oE"0 98°Q/0T°0 oR°T/82°T Taests

™ %0  WYmTo g Q/R°0 B°O/OT°0 93°1/C1°% a0t
s 0/sT"e ¢ Q/03°0 B°0/01°0 o8°1/98°0 Tosonz
| o/81°0 98 Ym0 6°Q/0T°0 96°0/98°0 TTa0ns
B 0/8T°0 28°Q/02°0 @°Q/0T°® $8°0/84°0 Thaosl
oo P ] 1° 3¢a
[+ 3] w0 00°1 &N
$3°0 2°0 00°1 R
0n* /980 ™Mo WMo ov'1/98°0 'y
oo 00"t sA
%°G/9T°0 1Y TeQ
¢r-o 3] 20°1 T4
o o8'o ot°o 80°% T
or-o 00°1 208
or.o [ -3 ®°0 00°'T 108
®°0 e°o o't T
93°0 230 $3°0 00°1/08°0 ava
o0 28°0 to08
0 £8'0 13¢
] 13°0 *0 08°0/08°0 1v
% /0 “ )®°0 %0 ot°1/98°0 I
%w"ymn'o 92°0 98°0 96°0/98°0 A
[ 3] m°1/0°0 t ¥ Y
a*e/08°0 $3°0 7' o 1/08°0 03
ois "0 o @0 s §3°0 %'c TW o $1°1/08°0 1w
vie x*0 ”°°0 98°G/8L°0 13 K3
~~ [ 3] o't T A
~ 3°0 ow°1/e°0 YA
~ 5. /"0 70 83°0 #°1/00°0 'R
<
m oy ) S e SeTW_ BVS 1LY NS'Y ueakie SVIPE
= mo
m a. SITELE TOOL JO SHIINVXE TYOIdAL 9 7€YL




9Lt 6T 9T~ LM geT g°5L  0eX0EZ

o
I i obez
_.A...H 9T  LPWOPZ T2 TTE9MPR €L b Y ogKT  0°92 OpREZ2 0" Q65T 1°62 ooz Ooree opozzfoe | Ot
5 ¥*6z ogxoEz orTe  ZeXoez 6761 2L 19X §T2 TO'9ZT 9LXETT  £°5E OFX0EZ
= @ gz OPIKZ
a m Tz 06X002
. 6°6E  06XO02
06°L2Z 6171992 €02 €0f  06X00Z
g 61 OPWOZT 9702 TS°69 €0Z 9L 62 4FCOZ  E£°7C OPDVOZ  2°2 SL02  9°0F SLXO02 €762 sLxooe  OEtsT wawozjooz | 6
€52 Loz TT LT O LX27e0e Le62  OFRO0Z
78l 9LXOO2 0g* €z 9LX02  9°TC  OPTO2
T2 OLX00R
§*TT  o6xgT
$6°TZ 6E°gXFLLL €oe  06%08T
i1 wxogT €278 €L°65XgLLT T2 06%0T
6L°92 6OXBLT  2'EL LT T GLNELT 9Ll slmli oz oogt 0ot oxxTjosTt | 8
oz oLx0gT €291 OLXOBT  go=wT 60 €4XG LLT 08°02 SL3WLT geg92 .08t
T2 SLX0PT
SE°6T pLensxn 26T
€T 8P €9°GT 99° TG~ 26T 12 66%5T
-2 18 $99091 T 19T 2T 9gr9exrresT 9974l guxest g ot SIOGT gg*3t  $o09T j09T L
9°9¢ 06051
6°8Z  Qsx06T
£°£1  2oxoMl 1°L2  O6XDST
o*9T  O09X0YL €420 g% 0¥z gLt

9°8L  ¢Lx05T
8°60  OLXOST 7291 SLXOGL i SLX0G100°91 09x0Y L o0*yL  CIxOYLIoTT 9

TET seaRT 1°Ql 29T %”Ma %ﬁ% 68° YT E9XLTT Y €T S9XGZT  ge2T ¢9%E2T L 0T ¢9X5eT Y€l S0Pt (C€T SSATIOTT | ¢
6L°0T 69° €101
9*0T 05%X00T 658 POt M0*s €T O TOT Ty 0T TSX0T 96 062001 2*6  OSMOT  4°L 09001 9701 QEXG T /0T gL {00l Y
€6°8 1§ OM29L
”'8 $'rog G0°L  OTOZ YL SO°gEXR9L 69°9  BEX9L 269 OWGL g9 oL L°§ Or<SL ‘me $708 ey GRS
0T"9 Tg*$fse 9l - ‘ a5l o€
60°L %59 43 oM
60°L P59 069 9EX59 ws 0€£X09 gers  0EX9) 59 | €
6%°S #X0s
9g°€ STX0S GetC GG
1238 SEX0Y el CooT
182 001 eyt il
Yo s L2 O0C eyl R
0T SIX0L L0531 (% 14 Ne[A 1
a/gN W= X um w/By wsxws w/8y moxum w/By wmxom w/ly wuxwe w/fy mmxen w/fy uwoxus =By @8 xom w/Fy wrex T L
neIN Ll Lcia Leig? UIPIM wmem WIPTM w“pta weim |35 ¥
x x x x X x x x b 4 'm:rc.. »
wWRPN wndeq wEen wdeq sudtey wdsg BTN wiZeg wBtam  Wdsq @ex  mdeg uSTem  wadeq awEyen tndeq  u¥Tm  uideg g k.
N -
(FTavuRYy m.um..
Tewioy puy IHIT]) ¢ m
VIAVISONX mwen sn An nwave () viaax (o1 YIam XEVIZID SoNYUL M “

SHI4EE DNIGNO4STIMOD J0 SKOILDES TANNVHD 40 NOSIHVINOD [ 319V
I1 YANNY




cees g erqE]

¥ [}
11 1
1 1
Tr L 6€°6XTBE gre9 20D 9*g  OOTXEZY . gL OTDROY 4 ¢
Crgr STDDOY  €5°65 TT6FKIBE co.ce  gomenge O 00D g6y O0OTXOOY  gSY 00TV " oor' 9T
Y08 9£°99XTst 2°gs  0OTXSEY T°¢9 DODROYE “ ”
To6L  0OTXOLE v
6°TY OTDOOE £+l 00TXOLE Zz9 OOTXOSE  6°9€  OOTXOSE 9°09 OOLISE ) .
oreg 0oTx0gt L0098 | ST
g0 ooDOGE ' '
§°9f  SOTXOEE $*65 00UVOF e A B 8
z°19  00TXOOC ' '
otHe 0oT0OC ' .
g9 26°0gXg" YOE g97  COTXO0E . b |
. YT°9Y  ZOTXGOE €755 (E0E 6°¢C  O06X00E  T°€f  OOTRCE 97 OTXOOL ocgm ooDDMOL 1 00 KT
97 oODOOC  gT6 OOUTKOOE OZLf 6E-LL%B W0E SegT 0HXO0E i o
5 o §9°17  5F0E g L% 0EX0E ' '
19" 06 89 WX 10t T8 26300E . .
[} 1
g™ S6X0ge 106 ODOOEL . . ' f
§eL6  O0BWOT  L°LT  SEXOLE R s BT CP0B g oexoLz 1 OLZ 4 2T
gepe  00OIXLT 6°LE 0TI [ '
3 [}
~ Cezozv 00TRST o '
o IR KUEEL XX N?o..mm 0GR0ET o .
Sogv 06X05E . '
§9° M0 LLXNSZ = on 26X05 7 ) .
. - .. . T P . X062 ) '
see  sgrove T SE TOOME 0wl OCrELxmer EEXTCT Gesw 09X06T 0f opOsz o'z 00DMET T SeOme 0Pt ST v U T
o O6MMZ QLAT LESK9ENSE 97T LXTET  479C T | ;
TAAY o 11°8 2154 — — 0t O5X053 . ! +
-~ BT R e TP A X V) CY, FRRET WEy aE X W W)PY GE X iw | w/dy o x wm  ul R TR
~~ WIPTM bl wow. neTM DT YD wom (EF 3
- x x x x x x x x « iedly
Uw - e wideq  wliem  uadeg w@teM  uadeg  vltem  wideg IqTTan yydag ates wideq vFTaM  wdeg 1y@Tem  ndeq  uTeM videq | Mu [
{sTovuew) ive .0
S - : — _— —— ___ Twwmop pue U3l w.w..;
b YIAYISOON. zsEn ver e R¥dvi {oN) viani {o1) Yiam ANYREEL EONYEL _ :
W ] — . e A - T L SR :
Ll Am a. fepruest -




ses epymOD (9 SODXOSE 628
56y 00T Z95L s oF
~~ b 20TXOEE k(72
~
S~
M. H CakAl QOTXO5E £eeLs g5 00TXOY T 4734 o0TOZE 6.9 €9 61
- 3
lm % s OODAOXE Fad 314 29 J0TXO0E [159 oz g9Y  DOIXOOK $E¢ fo 1S 4
£ ¥
g &
o 0, 817 S6x057 gy
6°5€ 06X00K 9° 42T Te{f 00O 7° 0T £2*Th  o0TROST  TLY 85°LE DX us [0.0 SEENA S
6 LE JEXRT Wt
o 0g*052 €290 0°g2 0OTXO$Z g 562 Fad 13 sexONT 00f 0z €E  spoT? 208 ot 91
09z 0EXSTT b oy M2 06XGTT T leE 62 forc> - erames sz g€ 0gX0§Z BT ovteE IEXTC ¢ IS
e 5LX00T el £ 5c SLINWIT 61 aEteE SLXOCE inl xeovT
Q°02  SLXO02 aell Qe 2LXCgT 341 2002 QLATGT [N Xl £ 1
ikl il e oot sexaLt Tt ot Gy A0 911 Sl Sewel oML gl @
weoT 10x51 €071 7T gexogt T0£4 BEASR
0ol WXL T og ot e ToE bR
-1 SOX5TT 09 LT OXERT L8 TET [t L9 orT el 55T L5 fG ¢
S
e TIRCL S it 9" o1 OGXO0T o 17 09- 61 O4XI0T ERht > L
=% 0%xo0T 51 B
793 GROR 92 798 4 owie] 992 4
“°G [Sue i) kadery ar ¥
LS5 OTXGL 9°L1 60°4 Fa 235 Ll [PAL] CMOL LIl g1 €
1 4
3589 XY For
L0°¢ o£X09 §°0T 82°¢  0oX¢ 19-01
Lo gEXQT 0L 13 - ' 9.9
93°€ sm5 €409 wr | opn 5 .
L2t €EXOE Crad | gse *LTXE P -
La'e o0 6L°€ e 1 STXOL plt L
A TANS STXOE 4971 L0S°T st eyl
W/ Rl X WK mau wu /3y wr X o mﬁu w/3x LTI - T nEu /B X K bie] 72 > SR g N &) D.ﬂ. ma
o o v qab T Ry o =
WP £ IRy Es wery S8 " wirin W 3 RALSE I .W £ =
Er 2N x g Adiam x Ec I3 Tep x [ i wdsqg £ 5 WIPM . ED 3 i
ydag £ g \adeg £9 ya489g w3 %3 \maqmc.n:o -3 o8 W
(STauRyy T212ed5) Tuio)y PUE 3uBTTY mxmﬂ 3
() VIONI O VI ANVWHID AWVES 3N d &

A

SONION DNIANOJSIHEOD 40

SNOILOFS TANNVHO 40 NOSINVAWOD § dTEVL




sesecsnse g.ﬁov .
§e5E  06X00z B2
9z g 9XIST Te9z €€ 0P0E 192
rez opozz S 952 $6%XOTZ (7 gLrE2  GePISZ  gTLsT g6 ewEm 7z TEe  O0gEZ 2T
Lt Q6X02 e 09T HXEZT grgzz (ot ooz 612 L. L
Cove  06X08. W2 |97

L6z Oexooz £z |ose S

9L*62 €rl9xgrgZe £ T 9°9€ OVST T2
€52 SLX00T 173 ¢ vz Lgee [434 Llezz  0'99x1sT  6§°612  bL'ye  GPWI LT Tz 06091 02
[s x4 ocilerad 6T 2T TIPS gTe  LTeeT ogree 9LXE02 02T 9oz CceooT  S6T

9*gz  SLxogT 76T |ooz | T

08°Lz  TXRECZ  29°BLY 462 06X0§T LLT
vz aLxogT 06T g6t 0gx00Z L9t Wt  LoTPWepzz 9OTAT  IPEY 68T orggt T T2 0L0Z WL
et 9LX0Z 33 910z  $eeX2* €0z ETWT W0z GLABLT »Oo§T 7Tz SLAOBT ST 9T fET
Lt . . M.ﬁ rigxeecoz T oy %MM m.ﬂ
08 etz MEQTUL  8T9ZL I .
geeT  SPosT b €9t oTxogT 2t €267 L Cex3 LT LOTETT o8 siost U | gz |at
£t o509 £0T 9T TEXE LT 2
T TOIT €8 g TEOEUL TO®  ogur  gURET  ETT ST 00O TS pot 11t
0-9T opoL  T98 €€t 29707t gL £9°ST  LeTOMTRST 6718 6B ML 9N 86°SL og |ort
wel  sgomt L0 ©ET gOm T @I TITR wels e gpsmow |6 |6
ot 29002t 9+0% L6°6 TPRLIT 96N os | 8
9°0t 05X00T 2y SL°0T  L°€PHTOT  69°LE ™ot I9R0T 66°0Y  9€*6  OSX0OT §°LE | OV L
65°8 90T g°ve q0°g  TrOoT®TOT YUOTE Tt 9
99 ] $°92 for3  GTOMR9L R sz | ¢
WL ogeRU9L 9961
60"L P59 IATAS 0L ovog re orTg  eUsER9L  €0'8T 69'9 8O oy6T e OWEL ToR |0z v
06§ 9EX 9 o°%t 91 £
<t Z
gy 2005 or6 180
win | wmxwm o oy wuxum o w/ax - @ @M mxm P /By W R @ -
: z g g RN
o WPTA S woTm 8 wWe 8 W™ S e T R
~ x x ¥ x x ' x R
M. = s g WeTN wndeg m wheh wdeg & wava ndag w wEN  ndeg W ie w
e o
S W < m £ : Mw "
=z 2 mo VIATOT ren oL, xu N
S8 |
= A (*padoo) g #1948l




coeeinnen ¢ pUmL

ID/WG.14/33
Annex II
Page 5

9" T8 00TX2Y  OsTt
e 2006 T8 W oore2y  0LoT
T& 0oixpgt 0901
€°Lo oo T2 | 2007 T2

k5 b ' TYXTIE  SEal8 Z*es  0OTXGEY %8

- E£8Y STO00Y ™ €S 6% TEEXIBE  OLGL $0° ¢S 200xge oo Tal o9 00TOBE zza
(9 {1 oL DOEE 79L | Q05 | OT

19 00} 0f LS

&%y OFDVGE ™9 (9 o+ 4 ToPXTSE  TEUC9 [+ 11 00TO0E (19
. (241 OAXDOE 209) 0£9 | 64X

H..Roodaﬁém
g' ey 000 SUS
9 87 06X0€ =44

9y 00TX00E 2%} 59 SOTROEE b4 17m°9Y ZTDGOE 0°6ES 2*g7  ooDxogz  OT¢
91y &9%E0C E°€9Y g 06300€ w6l s | 8t

[ 06X05T Y
T g 05%0CE [Xai
gy 6082 7Y @7 SCoEXE"YOE  18TOTY feako SEENC 1. r AN 4
6°LE 06X09? e g e QOTR00L L8t OT°LE  TLIX ML S9ThE oY 09x0£ 2 oY
(345 ogx0sT 1939
oY 06X062 gLE L oo AT
g 68 [s S0 0y 6¢
9 OFOLE 15¢€
679t QBX057 ™e
13°0¢  LULXgTYOE g9 0%E 0OL*SE oENGE  2°0sE 9 YC X052 SEE
Fad 1% SomOTe 00€ LoLz sexale 80€ <9* 'y o*LLX9Ge  LSTLEE €Lt 2t 69%6TC 1T T 06002 €t
oz LE € eLxr62 19e962 €St OgxE? LOE
T ef 06X0ET ks i
FAde Y 090G Zjouf E
B {
" " ABD
n/Bx uss X W n-U w/ax wr X um nuﬂ. w3 WR X W mEu u/By Iz X W ms w/3y oM X UEZ m.G .\un.“ o |
adl3
= o BEw = o = el
wein 28 neIA g2 weih 28 weta 3.8 PO R K
x 24 x £ x £2 x £ x Erlo&lF
WM wndeg £3 yITem wdeq £3 witon mdag £33 qiea wadeqg £3 ndrem wdeg K3l
- 3
VIAYTSONL ussa ven n NYave *g
~ e —
A.vw:nn& [SEERL- L5
T S, S R

R




o v eur e paNUTIUCY

L3 OBVSE
€6 TRTDITE [ S G -1 05 TXOGE 6°9¢  00TX0SE §PEm S9TRGE 0T OLTISE ofe 9T

¥ OTTXUE £ 7T *TT
bt LoTXTY Tl Tegr geTXGEE  TUAY 0eTXEE o2 61

gpTXeTE 5T

£°TOTXe0 it

99T IR

72T.E $X7T

SO (San Ao S 4 TroY TCTYROE

gyTorse T 89 ocTioof TreY  wwef ETYT OYDRoE Lt acTmOE 2'zr osTRof 1T SosTXOL

F2TXCE 2T £08Y 55 TD0OE LT9F Qe 00E YT

ool T el §°5°PT

Z76€  $TDROOE Nb 09 wegETR Ml 2752
96 GLTOOE  H0°T5 C° A2TXR 0L TTOAT
ZEoLT otLRTRIE 2TPET

EERER LR

o°EC oYL o R T

LD EUGT

gz TrzoTRgT Tl Tess 3714907

67FE GETXOLT 62 HTI0TXLIT XY 9 GETRULT SRR TRIART Sy

¢°TE W2 e TonTXger EoeT 9 f fTEe nge T

ARG §TCTTXNGE ST T2 9tIoTXNET x0T [ [Tde aivd Lo Srarelry [ XY (g R yiad LPLT GTORET
Setif o vreTDeee LRl 1€ [y B gt m.ﬂ_ﬂé (=1 [ YA el 3¢ 1T
newy ety
Leof aTyrT Tepg £raTTXREr e toT
[AdnY 2o CT [ARE 1 £ et STTVRIT ¢ gz oTagIz 29T LTorT g ¢ oD o
= o e aTH7 §CTOT
SEeLT QT ITRCEDT e B A A e W gT e I TRGT T TR aveT TR I E 5 #2527 £eCDROT
2 oYY fae:2 * ¥ TR T2 oW 002 TE
err e TITIRT e TR &t Ta- E AT A OLT R TR S SR .. ) S LA S
0T ol ey $@209T 09T 79
K §7TX0¢T T
LT ARSI Frxg 10T §LRET Ser T 0TRST 38 20T Tt X - *g
LUT LR P AL ool A TR ke SR A S
RALE R4 R
¢°TT T segquxpT v £ T TR o\ T SLXG2T ot (At EA oot wox T Le~T Wl ST e
gy et ggee eIl oM 57T XY eTT comeT  ore gt T o 3T 99er S
HT'3 ZTEGTI B ARV LEts oAl e S A R 1% e =9 wwg Eth MAXL «
- P— g
nﬂ, w/E  WE X W wa ¥ oan ut ¥ our /3 o ¥ L T oK uT o wfFY e ] ey mE X u W/ aw X W wfey W ¥ m PR A O ‘m.
~ I —_— e EES
<t PTH g Ter QU TEM IATTM STIM YIPIN YT Bl ] ne g5
r—t B Tam x nPTR ¥ wyadeq G3otM % 3081 yITeM x B ey x i Tan x FyFram x BT = Y TIM B B
M o pdeg Fec el Jadent ] 2 ydang i 3 B
WM m.w @ S L - WD - j ‘gw’ YIGND Cod T ¥ 3D o Tvsedoud m “oNt T
=R { vsh W N JND R ﬁmw: ¥IONT aw' YIOND 3.§n5. o Sy ,,Emfcl ™
[Ny
ot [

SHIJEC URIGNOASENEOS 40 SNOTLOEE P TR £ 1 EOHEY L




ID/WG.14/3y

Annex I1

Page 7

[+TA1 55769 TTRE
3eel TRXOOL 76T €*747889  QIXT 6°TST 9 TETW69
5*geT M0l ot gTxrRe OTXLT $°LET 8OETRE9
CoBlT LTI LA ST AT 4 TA P AN 1 200 1) [- A 14
DT X TXST 41 2 SR At P
T LotwTe 2T
gc 3T TUIOTYT609 oToXYE Ul XTIy 6XTT
o9°LsT OTLT|6O9 6°LXYT  STL ETPRLY HNIT
2*Y01 0 TR0 28°gYT TTIETH 609 ziLxwe ATT oty T €621 L°TEeXTe
w6 CE1 6°08TM609 Tvz €71 geK09  6XIE o 9.1 o6TX09  TEYL  05TX009 9°ZZT OTZMO9  §°66  OTIMO0Y T oTX009 YUSTL  ST0EO9
T6°9TT 8°LLTD 607 O°L¥Z 101 FIRAC9 63Xz N°CET 0ATXDO9 Loeet O5TR0R Tt QETINOD [o o1 NS <4
Tz TEEXENS (DX
TzT 2TeXEYe YR
657 AEBES T
60T TZXES mmﬁ.m
wI STRES 78X
19T O(OELS  £IXTR 6°90T T 9TZSS
26 bOTXECS YR (31 s S < 34 L*EoT 06TOSE  €°98  06TWOSS 90T OTXSS 0O°le  LTGIEMISS
8°68 08TOSS = 602Ws T g'ls ST 056 W
BCTYT 6°28WOS  2°LXOZ
06°92( T°6LTWOS  T7LX2 Y06 2°l02X0$
g°9L OLTRDS B9 TIL £°Z9DWOS  7°902 T 06T 2°66  05P00$ 6°98 O0BTMOOS  0°SL  0BTMOS L°06 00TX05 €18 §°002XDS
€C°L6 BURSTIO0S 2R 0°TIT  06TXI0S 9L [e3r.0 11 00§ ‘o7
96 ey Wl
28 ESTREGT GHRT
s DI 3BT
W GeTXIYY 9%8T
-] woogr  $0%T
w groeTRLGY  RET
2°¢9 09TMEY LI°TOT §°RSTRALSY € PRT L9 zTXST @l 0°¢TU LTRSY g9°¢L WB95Y
oT T8 T XTIRTULY 07981 L9 oeTmST BT Lt SLTROSY 76l 0OZROSY vz, OSTOSY  £°59  OLTRSY 9*LL  OLTXOST $°69 S OATXESY
€9 06 POSY ogr 61
7, STTPYTY  9XK
%, o8TETY  L¥9T
L9 €5Tx 2T GXGT
L9 ALTX6DY  L¥GT
66 26T|CY 9%X9T
09  8LDWRCY X9
7€ TXOT X9V
o e ZYDROT  §e%sT
6 8 TITHAE  $930T o' rgTmeY
19 yeTHEE  $X¢T  3°¢6  DSTXON L°99  ooZ00N 9Ty OoYDDOT  6°9%  S9TOY £°99 O08TROY 2°9¢  StoeTXOY
1°96 SSTXOOT L9 Lo6CTXTE §04XT 09 £eTXBE XY o2 o500 £°2¢ 28TOOY oot ‘BT
2¢  28TXABE GXgY
L9 €LDM 39T
L6 eLTXESE wWw.:
T STTLTRGE 2P
&€ 0°9ZTXCSE At
g*gT ST ¢y TLORSE 9T w25 OTTRKE US oLTDIE 8°75 TLTXEC
w6 SOLTSE o9f Lt
w/By v X @ WV oo X we Uy X Ut L EL J— wr x ur @8y T i @/ o X e Yol | Wy X um  w/FY X 3y vir % wE w/y wn X W DE
UIPTM IETOM w@m WP o™ 737} THPTM TPTK wem g m.
BTN x ypM X wpdeqg ’ oW X uideq  udTemM x nETM x JUETOM x  wBToM X 3@TeM X aydTom x m
wadeg wpdeg ndeg yydeg wndeq ndag 5m8 mm.
K Teeodoug *oN TS
ussn vsa A0 NP (EM) YIGNI (M) YIONI (&) vImI Lo te) 08I 3JR 40
CURIMC T f BTARIL.




ID/WC.14/33
Annex II
Page 8

........ o1 e1a%L

n*gzt Z2exeT0T
§° 108 TZEmC T
otsLe  0TOTL
T9fe  6TEXTES
cree aTeXeut x0T L2
682 SOLXL2h FTYef
Let STA AL ToTrof
£52 520816 2T7GS
e QTIXTTE TgTHRYC
%04 TR 2198 Co e 4 900E6
To0C COEREOH TTXE G ETe @ ETEXSTE
922 1625164 T Lego> COTTh ook 92
i w60z 97162308
761 262XTT" fucity 9 26T 2° 26758
9Lx THTXGTR ZTTHE §°6LT 062X}T8
961 gL toDOL 9°8IT 4 9TV L
£LT L9TReel. Tomof 9°€9T 8°5SINIL
et gomercs  RoTof qUeMT  LGTOAL we gz
B\w.n R 2l Rl -1 E\w..._ w1 X wm UTRUT E\wz TETOX LAY fUTYUT E\Wm [ VR b < u\mz uAl XK I E\wx TIZ X kT E\wx TR LN 2 i ] 2 anr X N e
et } UIPTA eI UAPTM YIPTH new DT - ¥
kL g x  qifyem WMETT X waced  fFTaM TEW % uadel uBTan R SRS X uIPTM x  w@TeM x o quTew x 2UBTOM x He
yaden L e ydag wndec ndar ndan wndag .m ¢
¥SSN ven NVAYE (@M) WIONT {@X) VIONI (97T) VIONI v oﬁmuw,mm 2% g™N R







ID/WG.14/33

Annex I1
Page 9
TABLE 10 COMPARISON OF BEAM SECTIONS OF CORRESPONDING SECTION MODULUS
&"i'i 150 Iraft
&r, ‘d x 3 Propoaal CECA 1957 INDIA (LB) INDIA (MB) INDIA (WB) JAPAN 1) 4 ki T USSR
No %-# {Metric Series)
83 @ Section Depth Section Depth Sectlon Depth Section Depth Section Depth Section Depth 8 Depth
u ‘dﬁ% Moduluz x| Weight Modulus x weight  MNodulus X Weigh. Modulus x weight Modulus x Weigit  Modulus b'e Weight u;;?]_:: D.:p‘ﬂl Velght ;‘::;:: x Veight ‘8‘:;:11:: D‘gﬂl Veight
2 width width width width ‘Width Width Width Width Width x‘/.g
ma i mrox m Kg/m cm3 mnox g Kg/m emd mox m Kg/m e mx mn Kg/m emd mmox mn Kg/m crd m x m Ke/m o mxam Kg/m P mxm Kg/n . mIm
.2 22 50 6433 20,0 bkt 6,0 1k Tos) 6l 21,80 76.2x8C.8 8,70
<o e 36 W60 Bekb  3heo 1055 8.1 b P56 B 38.9 X5 1.9 £7.86  76,2x50.F 8.48 59,7 100x85 9,46
I i 51,14  T76,2x88,7 11.16
3 50 57 L0200 10,9 53.0 120xHh 10,4 51,5 1075 11.5 5645 100x75 12,9 42,95 101,6x63.5 9.80 %.,16 101,8x67.8 11.46 58,4 12084 11,5
54,08  101,6x71,0 14.14
B. 8 78 We75 3.0 713 LLx73 12,9 05.1 W7 11,9 ARRY 1R25x75 13,0 86,4 125x75 16,1 75,12 127,0x76.2 15,38 78.86 1£27.0x76.2 14.88 81,7 140275 18.7
Graf 1580 1he2  %ut 15%BC 14.9 : e T %e.52  127.0x:85.4 21.95 * :
oo A& lowmdd 16,0y O R kL At 2 16.7 WLY 150400 17,0 10y 15075 17,7 115.9  152,4x88.9 17.10 118,85  152.4x84.8 15,80 109 160281 15,9
6o 160 15l 15095 19.r 1Le WYL 186 o ORICC 1908 WAL 179D 19,3 1725 175xizs 22, 11,2 177.8x101,62L.56 142,57  152,4x00.8 25,67 143 180280 18,4
o200 186 <005 21,5 186 180100 23.6 5 2 s 22 177.8196,0 29.7¢ 184 2000100 21,0
207 MACRB 236 198 200000 2204 22 250 2505 23,5 200100 25.4 218 nade o o Sz, 196,65 ieme0 B, 203 20010 22,7
te 250 2 20005 260 2 20410 6.2 262,5 200140 28,8 237 15075 36.2  225,8 208,2x101,6 26,50 252,70  £05,2x101.6 27.58 252 20x110 24,0
ALY el 29 230000 30.7 o1 20831588 25 262,19  208,2x105.9 54,25 254 £20x120 26,8
265 2671019 25
m 20 30
90 R0 2 2i:m120.3 26.2 287 o018 28 25 2U0xiis  27.8
33¢ <35:020.8 32,0 FIR 24020 30, 7. 245001 . U5, . ‘
e L8 2.0 BA20 30,7 2974 Sd25 27.9 0 359 2R2%110 3.2 384.5  225%450 3359 soe feoxioe.y 28 817 somiss 9.4
581  %09x101,9 28
352 25a44 51
10, 400 405 ™135.5 Ihe o1 . ; , -
4 263x135.5 34.8 K29 2035 3% 392,k 275xAL0 33.0  410.5 25025 37.3 K5 25Qa125 38,3 45  s1Ex0.4 88 W86 2H4,0018,4 87,00 BT 270x125 51,8
kA9 20050 0.k 458 266xies.4 57 o 2MOxE 58,9
1. 5K 160 266x136 3941 557 300150 4242 485.9 30156 57,7 . 4 S46x125.4 B8 478,60  254,0xi25.6 B2.00 AT2 800xis5 §6.5
WL 300450 6.7 ’ W75k 250200 40,9 0t 87 s Sooxids 89,2
554 302x1 505 Al.4 504 200x147 4«
80 soam
560 304xiss 40
2 63 625 30618 46.1 6007 RBA65 A3l 5736 30BAAD hhe2  654.8  30k200  AB.i S88x12e.
. . . . . i 587 25025 55,5 % » 209.94  504,0127,0 47,52
681 350A70 440 , 633 0150 18,3 611 SIS 48 619,45 504.exi9.0 82,00 DY SO0  a.%
®F WM. 5
s 0T84
v g8 sseams 45
13. 8o '?'751 352105 49.4 ™ 130T " 784,34  304,0xi58.4 GO, 72 “s
| 870 3T S8 M3 GAEO A9 LY 35Ca6s 49,5  TIG IS0 Sk 8970 350200 56,9 EM woaso se; T gtaes @ Tot et 74,41 1B Beoudes
M xR =
g Y Sxn ” | . s
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Table 10 (contd.)

1.0 braft
o Proposal C.CA 1957 INDIA (LB) INUIA (NB)
arics
28 33 Section_De%hp Section Depth Sactian Depth Section Depth
"‘é 4 5‘ hodvlus  x Weight Modulus x 41t Modulus x welght Modulus x ‘Weigh
a. 348 g width Width Width Adth
Noo mm e mmi.om Kg/m emd mxm  Ku/m emd mnx mm Ke/m o mx oo Ke/r

k. 1000 309 L0160 52,3
1w 402180,5 58,2 904 3670 57,1 36543 LOOx165 56,9  1022.9  LOQKLLO 61.6

15  12% 1135 LUG18L 64,0
1213 45Qa9C 63,3 1160 LOOx1EC 6.5 1223.8 50170 65.3  1350.7 450130 2.4
1350 L2320 69,5

£ 16, 1600 1hbe 456191 75,8
1567 500 Th,6
129 5C3:200,5 81,3 1500 L5Qe190 77,6 1543, 50Qx180 75,0

17, 2000 19,7 50700148 9ual,
1957 5502151 87.3 1930 S0GQoc o,y 27 55QKY0 86,3 1808.7 5001080 86.9

18, 250 2255 354x215.7 97,0
L5314 552164 106.9  chAT 5010 1% SR 60MX210 94,5 2357,7  55x1S0 103.7
252 50230 103,1

19, 320 2951 6C230,9 L1644
3x5 61023107 129,3 3070 600x220 122 3060,4 60210 122,6

20, 3600 2137 CEX250 14,7

e LU0 3900 665%250,6 137,8

22, L500 4364 692516 151.9
L4548 76Qc265,0 148.4

250 5000 500 765x205.8 153.6




MOIA  (vB) JAPAN v Usa USSR
Section th Section Depth
ght Modulus Def; Weight Modulus : Weight  Sectlon Depth ) Sectlon Depth Section Depth Neight
Width width & Yodulus m;th Welght Modulus h&:th Weight Modulus Hl:f.h
m oo X mm m mn X mm m
: o x Ke/m  cmd ca’ mxm_ kM = xm Xe/n @ mxm _ Kg/fa
923 403x178 54
7 9268 Ex153 80
6 981 300050 76,8 1011 40Bx152 50  965.20 3681.0x139.7 63.8¢
1C56  408x178 60 1052,05 381,0x143.3 74,41 947 400x155 58,1
1071 364x173 67
1088 389x154 87
1200 kooaso 72,0 185 4wxaSs 67
: 1168 408x179 67
& 17,3 4LOOx200 66,7 1280 350x150 87.2 1268 4573152 ped
1293 454x190 87 1220 450180 5.2
1284  418x415 74
1322 413x180 74
1404  461x153 74

1458  457x190.5 ™
1585 465x153 82  1448.82 457.2x152.4 61,40

1560 hOaA30 958 j515  seomis: 82 1889.85 457.2x158.8 104.17 1570 800x170 76,
15581 450200 Mk 1740 B0a7s 917 e eednl & 8.8

1763 528x200 82

1854 467x193 %  1915.65 506,0x158,8 97.3% 2000 550x180 89.8
9 2091.6  500x250 95,2 2170 450175 115.0 2072 s33x200 82  2069.89 508.0x162.3 111.62

2293  537x210 101 2461.34 508,0x179.1 126.50

7 2723.9 55x250 112.5 2380 500190 111,00 2489  S539x211 109 2621.94 508.0x182.9 141.38 2520 600x190 104.0
2500  802x228 101 2849.72 609,.6x177.8
2784  545x212 122
2874 60 x228 113 3044,72 600.6x180,8 133.94
3030 500190 145,0 7 8 5 .09 6x184. 8 0 850x200 0
6 2% 600090 1330 321" 12x229 125 3238 809.6x184,1 148,82 512 50x2 120,0
3540,0 600x250 133.7 8472 678x253 125
3620 617x230 140

. 3979 684x264 140 3839.50 609.6x200.0 167.80
38542 600x250  145.1 4079  610x305 148 4111.52 609.6x204.4 178.58 5840 700x210 138.0
4091  533x330 187

4584 6B8x254.5 152

4330 600190 176.0 447 754x264 147 4380 7004210 158,0
4857  530xss? 189
01~ 6172507 179
4902  693xp58 170 5010 700%210 184,0
5109  545x5%4 21
5574  762x267 178

Contdeceses
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Table 10 (contd.)
%" TH . 1T
Sl.No, B @ Propooid CECA 19-57 NULA  (LB) INDIA (3iB) INDIA (WB) JAPAN 1) 4 usA USSR
3% g Weiric_section) .
28 M4 Tection Depth 7 7 Section Depth | Section Deptn , Section Depth ' Jection Uepth ) Section  Depth Section Depth Section Depth Section Depth
577 Noduus x Weight Modulus X Weipht  Modulus X weight Moaulus x Weight Modulus  x weight Modulus x weight  Modulus x Weight  Modwus x Weight  Modulus BT Weight
883 width Width , Width Width width cmd width Width Width widh  Kg/m
- @ mxmm  Kym erd mox m  Kg/m e mx mn Ke/m cd  mmx m Kg/m m? mxm  Ke/m mx mm  Kg/m P = xwm Xe/m o’ mxm Kg/m P mxm
2. 6000 5L TTOxcb6.6 178.8 5679 885x292 178
573 L 90 17549 R8s TI0X268 108
26, 7000 SR 84:.90.8 192,6 6540 6552512 £56
sl BSOX291.6 209 sess 8412292 194
7192 03508 201
D VR VA 220,05 20547 071 8513204 226
270 92heL05.0 22345 8241 910%504 208
J1. 900 ¥ vHks06.6 2413

GLok B8 233.3 40 9182806 263

28, 100 kil 99Le31Y 2561

20, Liti. 250 pvea3et 270 10874 oRTaB00 -]

0, 120 1230 1)06x321 3019

31, 13000 LB 102322 3250 15601  91imdis 548
15588 920420 887
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