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Construction and Demolition :
(C&D) Waste Management ié’f

Practices in India

Dr. L. Ramajeyam
Ph.D.,M.E.(struct).,FI.E.,FLV.,MISTE,C.Engg.(Ind).
Structural Engineer

Dean Civil Engineering

Meenakshi Sundararajan Engineering College
Former Principal

PT.Lee.Chengalvaraya Naicker Polytechnic College

In India nearly 50% of Construction & Demolition
waste is being re-used and recycled, while the remain-
der is mostly land filled.

The management of this material is becoming a
major concern for town planners, and challenges of
increasing awareness about recycling.

In India it's common practice for large Construc-
tion and Demolition (C&D) projects to pile waste in
the road, resulting in traffic congestion. C&D waste
from individual households finds its way into nearby
municipal bins and waste storage depots making the
municipal waste heavy, and degrading its quality for
treatments such as composting or energy recovery.
The Indian construction industry is highly labour inten-
sive and has accounted for approximately 50% of the
country’s capital outlay in successive Five Year Plans,
and projected investment continues to show a growing
trend. Out of 48 million tonnes of solid waste generated
in India, C&D waste makes up 25% annually.

Rapid economic growth leading to urbanisation
and industrialisation is generating waste, which is
adversely effecting the environment. The percentage
of India’s population living in cities and urban areas
increased from 14% at the time of independence to
27.8%. Projections for building material requirement by
the housing sector indicate a shortage of aggregates
to the extent of about 55,000 million cubic meter. An
additional 750 million cubic meter of aggregates would
be required to achieve the targets of the road sector.
There is also a huge demand for aggregates in the
housing and road sectors, but there is a significant gap
in demand and supply.

Estimated waste generation during construction is
40 kg per m2 to 60 kg per m2. Similarly, waste gener-
ation during renovation and repair work is estimated
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to be 40 kg per m2 to 50 kg per m?. The highest con-
tribution to waste generation comes from the demoli-
tion of buildings. Demolition of pucca (permanent) and
semi-pucca buildings, on average generates between
300kg per m? and 500 kg per m? of waste, respectively.

The presence of C&D waste and other inert matters
makes up almost one third of the total MSW on an av-
erage, but so far no notable development has taken
place for using this in an organised manner. At pres-
ent, private contractors remove this waste to privately
owned, low-lying land for a price, or more commonly,
dump it in an unauthorised manner along roads or oth-
er public land.

What is the solution?

The fine dust like material (fines) from C&D waste
is not currently being used and is thus wasted. In more
than 95% cases wastes such as bricks, metal, wood,
plastics and glass have some market value and there
are contractors who focus solely on dealing in C&D
wastes. The use of these materials requires them to be
sorted and separated, and is dependent on their con-
dition, although the majority of this material is durable
and therefore has a high potential for reuse. It would,
however, be desirable to have quality standards for the
recycled materials.

An investigation revealed that total waste from In-
dia’s construction industry could reach 12-14 mt per
year

In view of the significant role of recycled construc-
tion material in the development of urban infrastructure,
the Technology Information, Forecasting & Assess-
ment Council (TIFAC) has conducted a techno-mar-
ket survey on ‘Utilisation of Waste from Construction
Industry’, targeting the house building and road con-




struction industries. The total quantum of waste from
the construction industry is estimated to be between 12
million to 14.7 million tonnes per annum, out of which
seven to eight million tonnes are concrete and brick
waste. According to the survery’s findings 70% of the
respondents said they were “not aware of the recycling
techniques” as the reason for not recycling C&D waste,
while the remaining 30% have indicated that they are
not even aware of recycling possibilities. Furthermore,
the Bureau of Indian Standards (BIS) and other codal
provisions do not provide specifications for the use of
recycled products in construction activities.

In July this year, in West Bengal, a consultative
committee comprising top level municipal manage-
ment and experts from the Centre for Quality Manage-
ment System and Mechanical Engineering of Jadavpur
University and government departments was formed
to address solid waste management issues, including
C&D Wastes.

Construction waste in Delhi

Gurgaon Municipal Corporation near Delhi is plan-
ning a C&D waste recycling plant on five acres of land.
There is considerable construction activity taking place
in Gurgaon, but no place to dump the C&D wastes.
The fast pace of the construction and renovation work
will continue for at least the next five years. Hence,
there is need for a C&D waste processor.

With the three existing landfill sites having exhaust-
ed their capacity some time ago, the Municipal Cor-
poration of Delhi (MCD) has given the go-ahead for
the establishment of a sanitary landfill facility at Nare-
la-Bawana in northwest Delhi.

The Rs 700 million ($15.5 million) integrated solid
waste management facility is being developed to meet
Delhi’s garbage disposal needs for the next 20 years.
The site is being developed as the first engineered
landfill site in the city and is spread over 150 acres.
Approximately 50 acres will be kept aside for disposing
of C&D wastes.

The landfill site will take care of refuse from Rohi-
ni and Civil Lines zones, and has an initial capacity to
handle 1000 tonnes per day, and is planned to expand
to handle 4000 tonnes per day. Around 6500 tonnes per
day of MSW is generated in Delhi. The Narela-Bawana
landfill site has been notified under Master Plan 2021.
In addition, the MCD has also carried out a feasibility
study on use of C&D waste in road and embankment
construction.
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Recycled roads in Kolkata

As in many other countries, in Kolkata the recycling
of bituminous material is carried out using hot or cold
mixing techniques either on site, or at a central asphalt
mixing plant. It offers benefits including reduced use
of asphalt, energy savings and a reduction in aggre-
gate requirements. Cold in-situ recycling is done by
pulverising chunks of road material to a certain depth,
mixing in cement, bitumen emulsion or foamed bitu-
men and compacting. This recycling process is best
suited to roads with light traffic.

For hot in-situ recycling, the upper layer of the road
is pre-heated and the asphalt is loosened by milling
devices. It is mixed together with a recycling agent and
the mixture is spread along the road and compacted.
Both practices are widespread in Kolkata.

Legislation

In India there has yet to be a concerted effort to
enact legislation governing C&D waste management.
There are however some initiatives in different states
to address the issue in isolation, or in tandem with the
existing Municipal Solid Waste (Management and Han-
dling) Rules, 2000.

One example of this is the state of Maharashtraa,
which has taken a pioneering step to include a sepa-
rate collection and disposal of debris and bulk waste
in its Action Plan. Under the plan each city is required
to have a mechanism for the collection and disposal
of waste and construction debris from bulk produc-
ers. The Municipal Corporation of Greater Mumbai has
enacted the “Construction, Demolition and De-silting
Waste (Management and Disposal) Rules”.

Waste recycling plans should be developed for
construction and demolition projects, prior to begin-
ning construction activity. The plans should identify the
wastes that will be generated and designate handling,
recycling and disposal methods.

A minimum of 4% of the total site area should be
allocated for storage and pre-treatment of the waste.
This storage area should be covered and the pollut-
ants from the waste should not affect the surrounding.
Demolition contractors specialise in planned decon-
struction that enables the recovery of good material for
re-use to be maximised. Recovery rates vary from 25%
in old buildings to as high as 75% in new buildings. The
demolition of old buildings usually generates wastes
such as brick, wood and steel. In India most of the old
buildings are mainly made up of good quality bricks.
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The foundation of the old buildings is of load bearing
type where a huge number of bricks were used. When
an old building is demolished, almost all the materials
are sold at reasonable price.

Analysis shows that reuse of construction waste
can reduce the cost of low budget houses by approxi-
mately 30% to 35% without compromising the durabil-
ity of the structure.

Conclusion

Legislation needs to specifically address C&D
waste management. In addition, the awareness level
and availability of technology for C&D waste re-use
and recycling needs to be improved to make a sustain-
able change in India. Quality standards for the recycled
or re-used products need to be developed and moni-
tored by Bureau of Indian Standards.

Not much effort has been made in this sector and
data on generation and characteristics is scarcely avail-
able. There should be a proper institutional mechanism
to take care of the collection, transportation, interme-
diate storage (if necessary), utilisation and disposal of
C&D wastes. Appropriate rules should be framed and
implemented. Separation of C&D waste should be pro-

The construction and demolition waste recycling plant in Burari, where tiles are made from crushed debris

moted at source and private enterprise can be gainfully
employed for the collection and transportation of the
waste. Public-Private-Partnership schemes may be a
possible mechanism of implementation of C&D waste
management in India.

Over the last five years, India’s first and only re-
cycling plant for construction and demolition (C&D)
waste has saved the already-polluted Yamuna and the
overflowing landfills of Delhi from 15.4 lakh tonnes of
debiris.

A Ministry of Urban Development circular on June
28, 2012, directed States to set-up such facilities in all
cities with a population of over 10 lakh. But, till now the
existing facility at Burari is the only one.

Therefore, it is right time to introduce a suitable
system in Chennai for Waste Management in Building
Industry.

Construction of Major Projects, Buildings and
Bridges alone not the Development, it also includes the
Effective waste Management methods.

Maintaining Effective method of Waste Manage-
ment and Protecting Green Environment is the Major
Challenges for Civil Engineering Industry.
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Regulation for Group
Developments

S. Ramaprabhu, Joint Secretary

29. Layout and sub- division regulations:

This regulation seeks to ensure access to plots by
way of roads and private passages, creating hierarchy
of roads depending on the road length and intensity of
developments in the area and also to provide adequate
linkages to the existing roads and proposed roads in
the Master Plan and Detailed Development Plan and
further to provide proper circulation pattern in the area,
providing required recreational spaces such as parks /
playgrounds, and providing spaces for common ame-
nities such as schools, post and telegraph offices, fire
stations, police stations, police stations etc.,

(1) The minimum extent of plots and plots and frontage
shall be as prescribed for various uses and types of
developments given in the DR Nos. 25, 26, 27 and
28.

(2) (@) The minimum width of the public streets / road

on which the site abuts or gains access shall be
7.2m. for residential layout developments and 9m.
for industrial layout developments. For subdivisions
the minimum width of the passage / public streets /
road on which the site abuts or gains access shall
be as required for different uses and types of devel-
opments.

(b) The minimum width stated above shall be the exist-

ing width of the road and not the street alignment
prescribed

(3) The width of the streets / roads and passages in the

layouts / subdivisions / amalgamations shall con-
form to the minimum requirements given below:

(a) for Residential developments

Description Minimum width Remarks
A. Passage
(i) In areas of Ecor omically Weaker Section and for
continuous building area: The passage will remain private
a)For single plot
b)For two or four plots LD ez
1.5 metres
(i) When it is intended to serve upto two plots and 3.0 metres The passaqe will remain private
length of the passage does not exceed 40 metres ' P 9 P
(iii) When, it is intended to serve up to four plots and P
length of the passage does not exceed 80 metres 3.6 metres 2
(iv) When it is intended to serve up to ten plots and ey
length of the passage does bot exceed 100 metres B be
B. Streets and Roads
(i) Streets intended to serve not more than 16 plots :
and /or subjects to a maximum length of 120 metres M it sl ereems retialte
(ii) Streets intended to serve not more then 20 plots .
and / or subjects to a maximum length of 240 metres O IMAES Al Sireets sliell beezme Pz
() eEe e Iength4(r)noorr§;tr;:rs1 AU Tl elz o 12.0 metres All Streets shall become public
)FeRes ol Iengthrtra]zi\:\éien OO IERES (O 140100 18.0 metres All Streets shall become public
(v) Roads of length more than 1000 metres 24.0 metres All Streets shall become public
Southern
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(b) for Industrial Development

Decription Minimum width of passage Remarks

(1) When it is intended to serve only one
plot and length of the passage does not 5.0 metres The passage will remain private
exceed 100 metres

(2) When it is intended to serve two to
five plots and the length of the passage 7.2 metres - Do-
does not exceed 120 metres

(3) When it is intended to serve more

than 5 plots 12.0 metres The Street shall become public.

Note: Not withstanding anything contained above Au- (4) Cul - de- sacs:-
thority reserves the right to revise layouts proposed
by the applicant and applied for sanctions in order to
provide for better adequate linkages proper circulation
pattern requirements considering local conditions etc.,

Can be provided when their length do not exceed
60 metres. They shall be provided with a turn around
area of 9 metres x 9 metres at the closed end.

Courtesy: CMDA...... To be continued.......

SOUTHERN BUILDER ADVERTISEMENT TARIFF

We request you to patronize the issues by providing your advertisements, to promote your products on
our Southern Builder Magazine for the year 2015-16

S.No. Description Rate Per issue Rs (ong'?;;gelgal;g:rw) Rs
1 Multi Colour A4 Size - Rear Cover outer 25,000 Rs. 2,50,000
2 Multi Colour A4 size - Front/Rear Inner 15,000 Rs. 1,50,000
3 Multi colour A4 size - Inner page 12, 500 Rs.1,25,000
4 Multicolour half size - Inner Page 7,500 Rs. 75,000
5 Black & White A4 size - Inner page 10,000 Rs.1,00,000
6 Black & White half size - Inner Page 6,000 Rs. 60,000

Thanking you in anticipation your early response.
With regards,

K. Venkatesan
Hon. Secretary
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Tax Corner

S. D. Kannan, Chairman,
Taxation Committee

Valuation of flats given to land owner - Board Circular
would prevail over Education Guide

For the Kind Attention of members, who are doing
Joint-Venture flat promotion where:

i. From landowner, in the form of land /development
rights; and
ii. From other buyers, normally in the form of money

When we come to pay Service Tax please under-
stand the followings:-

1. Education Guide Vs. CBEC Circular:

The issues of valuation of the construction service
provided by the builders/developer to the land owner
and the relevant date for payment of Service tax on such
transaction has been a matter of debate since long,
more particularly because of the contradiction of views
as expressed in the Para 6.2.1 of the Education Guide
on the Service Tax dated June 20, 2012 released by the
Central Board of Excise and Customs (“CBEC”or “the
Board”) [“the Education Guide”] viz-a viz clarification
issued vide CBEC Circular No. 151/2/2012-ST dated
February 10, 2012 (“Board Circular No.151").

On one hand, the Board Circular No. 151,post-
pones the liability of Service tax till the time when the
possession or right in the property of the said flats are
transferred to the land owner by entering into a convey-
ance deed or similar instrument (eg. allotment letter).
Relevant extract of the Circular No. 151 is reproduced
hereunder:

“Value is determinable in terms of section 67(1)
(iii) read with rule 3(a) of Service Tax (Determination of
Value) Rules, 2006, as the consideration for these flats
i.e., value of land / development rights in the land may
not be ascertainable ordinarily. Accordingly, the value
of these flats would be equal to the value of similar flats
charged by the builder/developer from the second cat-
egory of service receivers. In case the prices of flats/
houses undergo a change over the period of sale (from
the first sale of flat/house in the residential complex to
the last sale of the flat/house), the value of similar flats
as are sold nearer to the date on which land is being
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made available for construction should be used for ar-
riving at the value for the purpose of tax. Service tax is
liable to be paid by the builder/developer on the ‘con-
struction service’ involved in the flats to be given to the
land owner, at the time when the possession or right in
the property of the said flats are transferred to the land
owner by entering into a conveyance deed or similar
instrument (eg. allotment letter)..”

However, Para 6.2.1 of the Education Guide pro-
vides that value of construction services provided to
such land owner will be the value of the land when the
same is transferred and the point of taxation will also
be determined accordingly. Relevant extract of the Ed-
ucation Guide is reproduced here under:

“6.2.1 What would be the liability to pay service tax
on flats/houses agreed to be given by builder/devel-
oper to the land owner towards the land /development
rights and to other buyers. If payable, how would the
services be valued?

..... Construction service provided by the builder/
developer is taxable in case any part of the payment/
development rights of the land was received by the
builder/ developer before the issuance of completion
certificate and the service tax would be required to be
paid by builder/ developers even for the flats given to
the land owner....

2. Value, in the case of flats given to first category of
service receiver will be the value of the land when the
same is transferred and the point of taxation will also
be determined accordingly.”

Manifestly, there is clear contradiction between the
Board Circular No. 151 and the Education Guide which
left the matter of discharging Service tax liability on the
flats given to land owner, a subjective issue.

3. CBEC clarification:

Based on the recommendation of High Level Com-
mittee set up by Ministry of Finance, the TRU Instruction
F.No. 354/311/2015-TRU dated January 20, 2016("the
Instruction”)has clarified that in valuing the services
of construction provided by a builder/developer to a
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landowner, who transfers his land/development rights understanding of a team of officers on the issues;
to builder, for getting, in return, constructed flats/dwell-
ings from builder/developer, the Service tax assessing
authorities should be guided by the Board Circular No.
151 and not the Education Guide.

* The Education Guide is neither a “Departmental
Circular” nor a manual of instructions issued by the
CBEC. To that extent it does not command the re-
quired legal backing to be binding on either side in

The Instruction further explains as under: any manner;

* The Board Circular No. 151 is in accordance with * Hence, the Board Circular No. 151 would prevail
the provisions relating to valuation as laid down in over the Education Guide.
the Finance Act, 1994 and the Service Tax (Determi- 4. Conclusion:-
nation of Value) Rules, 2006. As regards the Edu-
cation Guide, it has been clearly stated therein that Hence all members should understand the latest
it is merely an educational aid based on a broad clarification stated supra and act accordingly.

SUDOKU

December Issue - SUDOKU - ygl(h&smer allenL January Issue - SUDOKU - Lglit

o 8 2|19 1 4|17 3|6 3 2 9
913, 6|12 957|481 4 9|1
14 7|6 |8[3]2/5]9 9 1
716113958 412 9 8
412 8|1 |6|[13]9]5 9 6
39 9|4 2 8|6 1,7 2 9
8 9 3|1,7 6|9 24 6 1 9 4
217141513 91638 6 1 1
6| 1,9|8|4 2|5 13 4 1
epcileng Ll ClLIMg &(@HLd, <68 LI 6H & (@ThLd
Crregry, ueyLi Qrés QardlliLsE dAphagl. o L6 @&enTeEawm@Lb.
QIESSMUW LeyL T BILUSETTES BRIGL, Y arend &&5 CLm@w
S0 Loy 2 L6 cuadl, @Iy, g6 QMHLISESE Fnbss)
QeupbswLs Leit euruiiLjent, euulpmiLiLjent < mid, sidsamy CrTIE Spbhsg
Bleweurend LieyLiT Wa& Fphg eTleTéE!, GL 60 LjenT 5&@&LD

L. Southern
% Builder




C Esid 1941 g8

1987 b o ewr(h sameu Smisar
QumEis e Bl Cumm 126ug idle QbEHw
BT g6 Wrantentl Cearm QsLpled HDIbHs)
QamewtCLLd.

1987 b o enr(h GLITE FmsaT 7L BHrer
87-88 Lb <, WTIgNSTET (LS &l Qb
Qurgis @ wHNILd FWHE L Cearaneruie
B GUDHDE. Sl QBHSW Seneaui
S\, TRISHISTFETT HEUTSHET HeneEnLoUle
gl L m&eT s SpliLng penlGuhmer.
Osearens wUwWL SApliurer gourhiser Gleuig
Fle QS eTelled G)(HHE Vb GlETamrL
SidaTeurg urprleL b Gupmg).

1987 b g enr(h g FOLIT Smisead
Ulpresiend genebst LTHed penlGlumm BATIMAT
1987 s (Horers dur@lseler ereuCsa
sasT Sl odlo QB SL(HBT FRISSS 6
amiled ojiq e LECasnmn GlaramGL 6.

France Trade Commission gniiilled pen_Glumm
seuCse s (Hrar GQummL semner saumsr &
BATIMAT 1987 eraiiig) @)mi@ b
Geuanrigw Glguigl. France Trade Commission
cllmBEerTa 7 Brger umied BETed Smid
saaTL_daw urienelull L GaHm_eemoe
SEGE B CLDD &HSITRSSIID g Cies
umGanCmer.

1988 b o anT(h memeu HEsemad HLOF)
oidleo @Bl QUTgEISE, W LOHMILD ClFwnE L
PSO (PeDWs BLog LIMTsGsasSle el
&GS edevd LOIHle) SMEBSTTLD
Cserarsdluled penLGubma. LFbwLgSrm
BEHUIN CRUSE-6) ol L miG6T BenLClLihmert.
BSuled CRUSE-60 Liwemrd GlFuiSeurml L L Ld
BLSS oTenTL| Henameuenyb Cogs aEHEs

LIGU 6T @fﬂlagrr
1) 61 GOT 6L 63 GV & GIT

k]
7=
@

R. @Uramaél(mL g errer

S@LWwE CQFisg). omeardg cuamsuigid
C&emaMdg gl L b enemeurd LMFTL enl Wb
CuOPCETH QeMDe) DiEnETeU(HSHGL  Lg
HELIGULDTS HEMLOHSH GTETDTE) )
WOENSWLITHTS).

1988 LoMTE FmIs6T 2iiqCWET QHLOTSTS
oFl Qb seaneeurras CaiTey
Cewwiin CLar. Cgerans wuwiwgSelmbHa!
2fe0 Qs seeurrs Csiey Gewwiug L
4eug) Seanevelil 2ilq Cie craTLiens @)mi,
GO allpwySCnerr. 1988 wniTé SHmiser
31D BI6T BLOG FRISHSET SMVMLOWISHES|60
92iig CUIGT BLOg FRIGSIHET HMEUTTH
CurpiCupmié CarentCL . BLog FRIGSS 6T
55 (perGemmggerrd H.J. Sha, R.G. Gandhi,
Dr. T.N. Subbarao. S.A.N. Ranganatha Achar
CuraTm SMEITSH6T UTLHSSlETTTEET.
CQummlienu gomstarent(h gLred Smiser
1D BreT CFamanen aUbHS cTRISEHS @ CUILDTET
HlenewsHled CFeans LWL BHemmLTS6T
Sl@m. S.V. g6l senevall, GgaTens Wi
Sjeuaem ganavenoulled FpLimer curGeumLileaner
BOEHGTEHET. S, LILPE (LPSHEILITT,
. MK. &HSILD, Sl(H. SSSTITLD,
. proreyed Gump Clgerens Lwiu
P Gearmg &6 cllorer HleneauisSled cresrenet
aumps sl eurGeupmriser. eurCeupilener ClLmmis
Carent g G (pearmeT &l Qb
Seeoeul Sl M.N. Trammd euisem @eeLd
Cearm oeurg eumpsamsLll Cunmnis Claement(H
Csearens LUIW aeiasd CearCner.

1988 10 g, ewr(h erLiged 8L BTG Sruiuimu
BaMe HenLCumm IFAWPCA rprliqed sebg
CareTeusnars g Cwe Sanaenoulled
gn@mriL 40 Uyglldlser Qaemanemuied @) (mbg

: & Southern
== Builder ®_



Yoliul GLmd. ermisamer GgaTens wwiwl
WarGearmg &eT, pentLiseT GLmLeTelad alome
Hoowusdie abs anpss, o @i
MUSSTTHET. LOTHTL g6 2ilqCwie @bSw
GWaln@ senaeurrs LRGCsHM LOTHTL I 6
Fleuss alpreued pog Casssdler amums

2 rurmnidlern fw curitilener CumnGoer
cratuens et HlavnGeur(h 2 msCerr(h LSTHI
Qsater alenpHCoer. Qbslwraled G (mHg
FnCpriin 1006@Ww Gupul L Urdlbldser
BTl g6 URIGCSDOITSET. WIHM G LRGSO
Un@ Osearers wuiw Lrgibdlser, sguiLime,
LledllienuiaTen, <y mismmeE, srwieonmhgl, wGedwr,
FAmsliyT Gurern BrHiseme snHmLiILLIeERTLD
Cuparant(h srwusw SmwLICeTLd. LiwiewT
FOUTHSHEET FHISSTITLD DICUTSET (LPET6rTerm)
Cewign. smusd SHWLIL eTrIs6T @ Walnd
Osaienen alwrer BHlenewisdle Ogeeras Wi
BeTLITHET 2 HETs cuTGaupLilene HeOEHETTTSET.

1988 G FlmiseT 5 BT 6D Brem @)(hH
Bl gemned GlFemenemuied 88-89Ld <o awriq e
SFle @B Cewn@GW WHmId CUTSIEE W
gL L misem menLGupmer. @rewt(h BT seT
HlHPESFSEHL ClFaTaner enLimi LTTs
CegrlLrer gL L eled penLCumpmer. 510 Cadl
wreauled ojgCwear oidlo QB seaerTs
QurpiiCupmens e@Llg UTFIL(H Fal L b
BenL_QUDDS. SeTenml i @heT ) CanasiT
. G.V. prodlmagenm, LAS. jeuTser
saenld al(BhhSleTs sebhg GlEmenTL .
S(meurerigeT Frenowiwim Director CSIR,
BLO&Heumwid, 1.0.B. Ex.Director.
B, FleuclBSL T LIDENSHVES0SHS
gananr Coupsi CUTaTmUpSEW LlFLpsTseT
shg Caramr(h eUTHSHIET CUPEISGTTTSET,
Sl @pdurelledlphg sbHE CsTanTL (PSS
SEMEEUTSHEHLD LITTTL g cUTLOSSTT&ET. 6L e
STEHQ (LPFED LOTenNe) 7 LoawT euenyy Glewim @ L
O CLTGISE WD Fl L mseT Henl GClLummer.
Qe () BILSEHLD Haed HIHLHESSEHLD,
@rey ellmBEL gHuThser Geuiwiul L 6.
Qrant(h) BT &6T HMETHIH HHPFSSEHLD LS
Spliurs eroum® Gewwuiul () iameaTeurs
Carilgs gl igeaner GUbmer. 218556
BlELPESSEHSGW Sl(H. LIPGT (PpGeolwiT

—®

&, Southern
% Builder

sanaanolled @ HenEsLILL(H HmLiLims
CEweUL L6 eTaLgenen Behl o ewriGour(h
Hlenene] Garerer CouenT(HiLbd.

Ceeienar gl L g QT THE QrenTmeug
S|l @BIIL Sl L LD @I, CLPETmeUTS)
Gl L b 4ghECeMUaDd, Breasneg) gl L Lb
Lhemmallgld, sbETeug Fnl L b SeHSSTlILD,
66ug) Gl L b CeuiliLymaid, 76ug) sal L LD
Cameurellgyid, 8eugl sl L b (pdLmild i &
88-89L0 o amilq.a) jiq CUIET Senaweurtas @ (mHbHS
FHMV&HSL L GH 8 idle @nElw CLTgis @
wHnLd QEWHE L Fml L m&eT Han_ClLmme.

198915 GuU(HL-LD spemeull SlEigerT
29.30.315GsdlsemMed Bog FRsSIHET 13618
ofle QB IETH BSITUNS BT
B QUDDSI. BT LbHled (PFHEENDEST
renrdl@ N.T. FTLOMIT6] D{eUTHET Heneven
GBS Sebhg CsTent(H MBI g
gleus sl eneug gl CLmeNT < HmleT. o HSlr
e HurgliLeamnsgienn enndai germblr iy
B () wel GeueMull(H ApliyeFwrblerT.
93 Cwar semeed 2 apulled s (HbTseme
umisemnUeners Lpmuw, L (HbTseT
FhIGHeTn QeTanasaT GNSHD GDLILILH
2 enpumpDCerer. Cogld eraTapen_w 2 enyulled
Qamflereria@hs@ LUINS eMiILSHE@ ST
s QLw g7 Ceauant(Hw eramm Camisamaemw
cuILnISSCermert. (PSENEST LomemTLLOlE
N.T. prorgrel <jeurg 2eruled Bl ()
warGarmpsdled sl (HbTser Lmig6mULlaner
Qugid urprigemiT. wrble jerelled SL (HeT
QLrur(p&eT seneml o euanT CFWicUSTE
2 MIFlweME ST, eredemeupDm@GLd Coers
Qampleorert LUINE (LPETLD BENDES BCUFLONS
QL @8558 SMHousTs 2 gl ojeMSSTiT.

2B QBT BLGUG-SMSHSHET LIVGTSTE
oEITUTSSled ianwwls Gumm Nation Academic
of Construction erefim Blmicuend ereTmme)
218 DOSWTSTE. QTeRTL MWD BI6T STeney
S(HSSTES Fleussalpr Henl CLDHmF). LSS
STE S L@ 2miillent Sl Habidhusen
S|UTEET S(HSSTEMS FHlousd eneudg GLImET
S DOIETTT. DT HTO&SSL L &Sl
&lm. Habid Husen jeuiseT Smbg Gummertsmy




Blen eraitLgy) Qmi@ Mbg Gamerer GouanTigw
QEuigl o GLD. epETm BT ST HlHLEFE@EHLd
e CrTsEHWLNS 6ulgeuamEsLICLnHm)
LiForenTLLons Benl-Cumng). &srmunsg
BHGIEI@GL BAl Caigserrad, CarrentmisarTayLd
SlESNGSILLH @ rdwe wrpm@h Gume
BOLCLDME TATOHTD G OINSLTEHTE).
rprign@ Organizing Committee geneaurms
&\, B. Krishniya jeuirser GumrmitiGumm
QeweduL L. eaenp He @QbHw
FMaSHenealT S(m. TTeHeUCTL g jeuTSerT
SRHTEML DYWITTS LIGRTLTE) LOMBIL 6L
SApluiung pLgSlesrigemmisar. Sm. B. Kishniya
S|QUTEHET LG Didlev QbBS (PpeTemer
S@OEU(HLD 276G iFlev QHSIW BT I 68T
Organizing Committee &enaveu(HLOTEIL

S\(m. B. Seeniya jauisemern epss sGargiri
eraTLg @mi@ ibwiue. CeuemTigw
QeuiFwum@Lod.

1989-90 1D oy eWTlqMEMTET B} &Hla
Qpdw Hifeurdlaser g wergts Csiey
CewiwtiQupprTseT. oidle QB SenaeurTs
Sl S.R. Karrai Ggite] Clawwiul L.
Slm. S.R. Karrai jeuiget s wrblosamss
Cemba rrehd wwwsmss Caibseul. (pSe
pepwins &ipse@ LrmbHugslalmng Coirey
Cauviwudinl L oo @B Seneeu
. S.R. Kararai »jeuitser. Sm. M. srrgHGCawer
Sfeuigen Cger LITmbslwusslalpng Coiey
Ceauviwudinl L e QB &I6n6anTSSenCUTTS
@mwarsrs Gsiey ClguwiuL L.
. aMsFCawar ojeuTsem Csears
wUIwWsEmBHE Coiey el L. obsTag)
S|Fle0 QHIIS SIENENTSSENGUT Y GUIT.
S\m. S.R. Karrai jeuitsem saeveurms 1989
gure drser 15Cs5SH BHLOG SeneanLo
Si@IeUsLD (UMled Lgel erhmis6lsremrLm.
Sjeu b Qurpilients @UILeLgg <iiq Cwier
GJLITed 2WDBTET HewTLiTs@hL 6 Glaemenen
aupsmLBHGsMD. Sales Tax on Works Contract
STULsE Ung Oaarener cubgenl b
STTETSITE HETLTS6T GlL(HeumTLITsgnlq
Caemenar cllLTET HlWSEHD cTarsEL,
. HMisHCHLET DIeUTSHEHHGD 2 HEFTHLOTET
aurCeuplienar Bevd HemMUIGLWISTTSET.

Sl S.R. Karray o|eu&6T SeneenioL]
Qurpitieny FHNISCETERT(H L6y LOUILIEISEHS S
Criled Qaeamm ser Lamenw ClaaieuCen
Fleus e, &lp&E LITThSugsled Lie
HSIW UIWLIRISEET SHleUsSGTT. euirg)

Lwenrd CopOlasTaLgmed ojeul 2 L eblene
urglasliul L. Qasréde, Lemm &l

QB Fol LEISEHSE euUTTed LUEIE Clsmerer
WYiywaeloene. (srfler sl L smg Cger
LIpmh Sl glenewsseneal S, SmisHGaHweT
SaTsem saneenCuwmnm HLgglerr. Honkong
-6 penL_GLumm IFAWPCA Bl iq H@&

M. AP Garisns s Qbsuraler
gnirung Chief Deligate 918 sehg) GlememrLmir.
Honkong IFAWPCA wrprliqed @pbslwimeneud
gMihS oG FESGSIHGT (PETEITET SENEELIT

Dr. TN. &Liunmgrel ojeuigem IFAWPCA geneuelrms
CQurptiCupmis Carewmr. . BILLIMORIA
jauger IFAWPCA Secretary Generalgy, &
CurptiCGupm GarearLrTser. Sm. S.R. Karray
SlaTseTe LUNHHmTSSILL(H (PSET (PSeled
BLOG FRGSHle Frirg BUILDERS AWARDS
Qarhés (Wigey Qewitiul(h Bog Clumgd @
Qewn@welem eULge CUDLLLL ).
SI@TMOEISTL(h BLOG WETFNL Fal L GSled Builders
Award aupmigL auflpenn Llaruppriubh&ng.

1990-91 oy 1d ) aWTIqHSTET &Hlev
@ndlw Bliteurdler 1990 wi& wrsw Csiey
Cewiwdiul Lriser. Slm. HMls GOTIEHS
Feneanld Hlifeurdl Hindustan Construction Ltd
Sjeuaem geneveunras Cairey Clguiwui L.
Oser LiFmhslw glenensseneeurta Sl(mad
LUIWSENSE SMTHS (. WG SjeuTsem CaTey
Cewwdiul L. ydw pireurdlser 1990 erLiyed 11D
BIET (PLUTW Seneeblssdled GurmiiLlaner
gHMIS CETeRTLTTEH6T. S(H. HBS GOTIFHS
samevenowlled HLog sms LS Gurele]
CQupm CeweuUL L g GOILUTSE BLOg SEISSS 6
LSTFMUSI L L SFN@E eTenmw LlFgom
rewTLl@ Sm. shHTCast ojeuTser sabHg
Carent_ Blape| Bog shsSSar sNsSITsSe
CurarCanige QurmldsiiL. CeuemTig
Cewiswurs oewbhsg. Qbg FTHmen
. NS GOTLIgHs euisamerGul Fm(mHLd.
OIbHG WETFML Fal L GFled OFeens wuiwigdle

: & Southern
== Builder ®_
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4 R. Radhakrishnan along with
i\ Mr. G.V. Ramakrishnan advisor

. to Governor of Tamil Nadu and
Mr. Achar during Installation
function of R. Radhakrishnan as
BAI President at Madras 1988.

Mr. R. Radhakrishnan receiving
memento from Hon. Prime
Minister Sri. Chandra
Shekharsekar, on behalf of
Southern Centre, as outstanding
Centre during 1991-92.

Xl All India Convention

Mr. Abid Husen Planning
Commission member with

Mr. Karthikeyan &
Radhakrishnan for our BAI
Presidents with Mr. B. Krishniya




#3211 Xl All India convention held at
Hyderabad 1989. Sri. N.T.Rama
Rao. Chief Minister of Andhra
Pradesh with Minister Jana
Reddy & K.E. Krishnamurthy
along with R. Radhakrishnan
then BAI President

Address by R. Radhakrishnan at
the Preliminary session at
IFWPCA

R. Radhakrishnan been
gardened by Mr. Achar for
giving send of as Chief
delegate to IFWAPCA

| Convention 1988
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Durability Aspects in

Reinforced Cement Concrete

Colonel. P Nallathambi
ME (Structural Engg), MBA, FIE, FIV,
Principal Structural Consultant, Sakthi Consultancy Pvt. Ltd.

Introduction

A structure should be primarily designed for strength
criteria (tension, compression, shear, flexure and tor-
sion) and other aspects such as durability (corrosion,
chemical attack, fire resistance), stability (sliding, over-
turning and settlement), serviceability (deflection, vi-
bration, cracks etc), safety ( fire, collapse, earthquake)
and economy (construction and maintenance) are also
to be considered.

One should not get impressed with structural en-
gineer for providing very less steel and lower grade of
concrete for construction of building merely satisfying
the strength requirements alone. It can make the pro-
moter happy by selling the building for lesser price.
In reality, the building should be designed with many
other aspects including durability of the concrete.

Life span of a building cannot be enhanced by
providing larger size of beam and column members
with extra steel. A specified life of a structure has to be
designed based on the durability criteria; Example, If
a client demands for his structure’s life should be 75
years then it has be to designed for the durability con-
ditions and not for the strength factor alone. IS 456:
2000 had clearly defined the aspects such as materi-
als, construction and environment to meet the durabil-
ity requirements.

What is meant by Durability of Concrete

Durability of concrete is defined as the ability to re-
sist weathering action, chemical attack, abrasion, or
any other process of deterioration; It is the ability of
a material or structure to withstand its design service
conditions for its design life without significant dete-
rioration. The design service life of most buildings is
often 35 years, although buildings last 50 to 75 years
or longer. Due to the use of inappropriate materials,
poor construction practices, insufficient curing, and/or
improper mix designs and un-conducive environment
causes durability problems to the concrete and many
structures show serious premature deterioration.

Most concrete and masonry buildings are demol-
ished due to obsolescence rather than deterioration. A
concrete shell can be left in place if a building use or
function changes or when a building interior is renovat-
ed. Concrete, as a structural material and as the build-
ing exterior skin, has the ability to withstand nature’s
normal deteriorating mechanisms as well as natural
disasters.

The environmental condition that can affect the
concrete durability are temperature, moisture, phys-
ical factors, chemical factors and biological factors.
These factors may be due to weathering conditions
(temperature, and moisture changes), or abrasion, at-
tack by natural or industrial liquids and gases, or bio-
logical agents. Durability problems related to environ-
mental causes steel corrosion, delamination, cracking,
carbonation, sulfate attack, chemical attack, scaling,
spalling, abrasion and cavitations.

Aspects of Durability

Environment aspects such as atmospheric condi-
tion, sea effect, soil properties and industry effect and
material aspects such as corrosion of reinforcing bar,
alkali-aggregate reaction, carbonation, fire damage,
soundness, hydrate, chemical corrosion, fire, pore
structure, permeability, chlorine ion permeation, frost
resistance are the factors which influence the durability
of reinforced concrete.

Durability Requirements needs to be Defined and De-
signed to Achieve it

Durability may be difficult to predetermine but It
is necessary to identify how sustainable the structure
will ultimately be. Another factor in defining durability
depends on how long a building is actually designed
to last. If a building is designed to last 50 years, and
makes it to 60 before major repairs or replacements
are necessary, then that building by definition is du-
rable. If a building is designed to last a century but
stands for 70 years, it cannot be considered a durable
structure. Questions to consider when determining du-
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What is the project to be used for (current and fu-
ture use)?

What type of environment will this structure be ex-
posed to?

How many years must this structure remain?

By considering various input and durability design
is performed for a structure to achieve the desired
standard and to fulfill the customer requirements. Du-
rability design procedure involves - Specification of
the target service life and design service life; Analysis
of environmental effects; . Identification of durability
models for degradation mechanisms;. Selection of a
durability factors and degradation mechanisms (depth
of deterioration of concrete and corrosion of reinforce-
ment, concrete caver, diameter of bars); Calculation of
durability parameters using available calculation mod-
els; Possible updating of the calculations of the ordi-

Durability

l

The concrete Agressiveness of the
anvironment of exposure
sysle:
- Concrete ‘permeability’ ] l
- Binder content
- Binder type Physical attack Chemical attack
- Water: binder ratio
- Design and construction ‘
- Abrasion - Temperature
- Erosion = Humidity

- Cavitation
- Freaze - thaw

- Nature and concentration
of aggressive agents
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Transfer of the durability parameters into the final de-

n.

Design & detailing for durability. Aspects needs to
be considered by design Engineer during design
of concrete structures to meet the durability stan-
dards are: (i) The size and strength of structural
components and concrete strength grade to meet
safety and serviceability limits. (ii) The amount, size
and distribution of reinforcements for strength and
control cracks to an acceptable size. It is antici-
pated that with good site control and good work-
manship, the structure and its components shall
last indefinitely. They have to take into account the
environmental loads while designing the structures.
Hundreds of bridges and structures are collapsing
or showing signs of deterioration with corroding re-
inforcement — all within 25 years of construction. It
is, therefore, necessary for the designer to develop

Table 5§ Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of Concrete
for Different Exposures with Normal Weight Aggregates of 20 mm Nominal Maximum Size

(Clauses 6.1.2, 8.2.4.1 and9.1.2)

Si Exposure Plain Concrete Reinforced Concrete
No. = —— = = == =
Minimum Maximum Minimum Minimum Maximum Minimum
Cement Free Water- Grade of Cement Free Water- Grade of
Content Cement Ratio Concrete Content Cement Ratio Congcrete
kg/m? kg/m’

1) 2) (3) (4) (5) (6) (M (8)

1) Mild 220 0.60 - 300 0.55 M 20

i) Moderate 240 0.60 MI5 300 0.50 M25

iii) Severe 250 0.50 M 20 320 0.45 M 30

iv) Very severe 260 0.45 M 20 340 0.45' M35

v) Extreme 280 0.40 M 25 360 0.40 M 40
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a feel for the problem and design the structures to
satisfy safety, serviceability and durability require-
ments

(b) Environmental factors : Critical environmental fac-

tors which affect concrete are carbon dioxide, chlo-
rides, sulphates , water and temperature.

Design for carbonation. The rate of carbonation de-
pends upon the integrates of concrete of the cover
zone. The penetration rate of carbonation in a good
concrete structure remote from the seacoast and
not subjected to de-icing salt. It is seen that by dou-
bling the cover, quadruples the design life. Similar-
ly with good quality concrete ( M-35 concrete with
w/c ratio 0.4 ) five times design life can be achieved
as compared to poor quality concrete ( M-15 con-
crete). Example : For 100 years life, if the mix is
M-35 or above the minimum cover requirement is
25 mm. i.e. if the mix is M-15 the cover requirement
shall be between 40 and 60 (say 50 mm).

(i) Design for chlorides induced corrosion: For the ma-

rine structures, including buildings within 1 km of
coast line, and for bridges exposed to deicing salt,
the penetration of chloride is calculated. The chlo-
ride penetration curves give a very simple method
for design. Example : For 100 years design life and
60 mm cover, the minimum concrete mix shall be
M-50 or richer.

(iii) Design for sulphate exposure : Soluble sulphates

in ground attack the foundation concrete and react
with cement. Sulphates react with C3A in cement,
resulting in a compound of much larger volume
causing disruption of concrete. Sulphate Resisting
Portland Cement helps to avoid sulphate attack.
It is same as OPC except that it contains low C3A
content (less than 5%).

(c) Design for other durability parameters : As dura-

bility depends upon permeability. It is important to
control parameters affecting permeability. There-

Table 16 Nominal Cover to Meet Durability Requirements

(Clause 26.4.2)
Exposure Nominal Concrete Cover in mm not Less Than
Mild 20
Moderate 30
Severe 45
Very severe 50
Extreme 75
NOTES

1 For main remmforcement up to 12 nun diameter bar for mild exposure the nominal cover may be reduced by 5 mm.
2 Unless specified otherwise, actual concrete cover should not deviate from the required nominal cover by +10
n

3 For exposure condition ‘severe’ and ‘very severe’, reduction of S mm may be made, where concrete grade is M35 and above

Table 16A

Nominal Cover to Meet Specified Period of Fire Resistance
(Clauses 21.4 and 26.4.3 and Fig. 1)

Fire

Nominal Cover

Resis- — —
tance Beams Slabs Ribs Columns
Simply T Continuous Simply Continuous Simply Continuous
supported supported supported

h mm mm mm mm mm mm mm
0s 20 20 20 20 20 20 40
I 20 20 20 20 20 20 40
1.5 20 20 25 20 35 20 40
2 40 30 as 25 45 as 40
} 60 40 45 a5 55 45 40
4 70 50 55 45 65 55 40
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fore, it is necessary to lay down permissible limits
for parameters like minimum cementitious material
content, maximum water cement ratio, maximum
crack width and extent of cover to reinforcement
etc. depending upon the exposure condition.

(i) Minimum cementitious material content and maxi-
mum water cement ratio:

IS 456: 2000 Plain and Reinforced Concrete give
necessary guidance for durability of RCC. The dura-
bility impact due to environment has been divided in
to five exposure conditions such as mild, moderate,
severe very severe and extreme.

Mild: Concrete surfaces protected against weather
or aggressive conditions.

Moderate: Concrete surfaces sheltered from severe
rain or freezing while wet, concrete continuously under
water.

Severe: Concrete surface exposed to severe rain ,
alternate wetting and drying or occasional freezing or
severe condensation. Concrete exposed to aggressive
sub soil / ground water or coastal environment.

Very severe: Concrete surface exposed to sea wa-
ter spray, corrosive fumes, severe freezing.

Extreme: Concrete surface exposed to abrasive ac-
tion. Surface of members in tidal zone.

Table 5 of IS 456:2000 gives the minimum grade of
PCC, RCC , minimum cement content and maximum
water cement ratio. Therefore, a building should be du-
rable with strength to perform its function for 50 years.

(i) Minimum clear cover: Apart from the material se-
lection, the cover of the RC member is very import-
ant for durability. Table 16 of IS 456:2000 gives the
cover for concrete member to meet the durability
requirements.

(iii) Flexural crack width: It is necessary to control the
crack width to protect steel rebar against corrosion.
The crack width is controlled by reducing shrink-
age, and distributing the reinforcement over the
zone of maximum concrete tension, equal spacing,

and using smaller dia bars. Cement with low heat of
hydration and not too fine should be used. Recom-
mended value of maximum crack width to be con-
sidered during design are:

(iv) Admixtures: Chloride free water-reducing super
plasticizers may be used for RCC & PSC works.
However creep effect of plasticizers need to be
considered in design. Water proofing compounds
are used to prevent water ingress and enhance the
life of the building.

(v) Temperature: The concreting shall be done only
when the temp is between 50C & 320C. Preferably
temperature variation of concrete during concreting
should be within 50C. The special precautions to be
taken shall be laid down by the designer.

(vi) Curing : All properties of concrete improve with ex-
tended wet curing. This is particularly so for perme-
ability, which strongly affects durability and service
life. A minimum wet curing for 7 days by ponding
water/continuous spraying, followed by 3 weeks
curing by curing compounds is recommended.

(vii) The form work : The form work is removed too early
after obtaining cube test results to economise the
cost of form work. It is not good from durability point
of view. The time recommended in IS 456:2000 to
be strictly followed.

(viii)Detailing : Normally the aspect of congestion of
reinforcement at the junction of beams & column
is neglected. The drawings should be prepared
by showing the full size of bars, laps, bends, dis-
tribution bars, spacers, cover blocks etc. It should
be possible to place & compact concrete by a 50
mm dia needle vibrator. The corners & sharp edg-
es should be chamfered. Circular sections are pre-
ferred. The design detailing should be such as to
ensure effective drainage of water and to avoiding
standing pool or rundown of water towards the crit-
ical components. The criteria of constructability is
of paramount importance. The layout and disposi-
tion of pre-stressing tendons should be designed
for easy placement and vibration of concrete in the
space between tendon ducts. When two or more

Type of structures

Aggressive environment

Non- aggressive environment

(Severe, Very severe and Extreme)

(Mild and Moderate)

—®

% Builder

Exposed Unexposed
Bridges 0.10mm 0.20mm 0.20mm
RCC beams, slabs 0.20mm 0.20mm 0.30mm
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rows of ducts are used, the horizontal space be-
tween the ducts should be vertically in line to facili-
tate proper flow of concrete.

(ix)Design of form work and false work : There is no
practice of approval of design and drawings for
form work and false work. With the result, there is
no checking of formwork details, risking the safety
of workers and quality of concrete. Thus, it is nec-
essary that the design and drawing for these items
are also made, approved in advance and checked
at site. For important works forms of plywood / other
similar product which can absorb water are prefera-
ble as compared to steel forms.

(x) Recommendations for durability performance.

(a) Life of a structure may be different under different
environmental region. Hence, structures have to be
designed for a particular design life.

(b) Each structure should be designed for durability
and the design life should be printed on each draw-
ing, design sheet & method statements.

(c) The soil where piles, footings etc. rest, and water
in case of marine structures, should be tested and
used in design and selection of type of cementi-
tious material.

(d) The form and false work should be designed in ad-
vance, drawings prepared and paid for separately
as an item.

(e) The use of nominal mixes should be banned.

() Inplace of cement, cementitious material has been
used, to bring to focus that blended cements are
superior to pure cements and should be used in all
structures.

(9) The specifications of cementitious material should
be decided for each type of construction.

Tests for Durability Measurement

It is necessary to estimate and quantify the durabil-
ity requirements by performing various tests on con-
crete to determine its longevity, and ability to withstand
local weathering and use. Few test conducted for du-
rability measurements are:

Absorption Test

Absorption testing is a popular method of deter-
mining the water-tightness. A water absorption test,
measures the amount of water that penetrates into
concrete samples when submersed. Low absorption is
considered a positive result.

Rapid Chloride Permeability Test (RCPT)

The Rapid Chloride Permeability test (RCPT) is the
standard test method for electrical indication of con-
crete’s ability to resist chloride ion penetration. Test
methods consists of monitoring the amount of electri-
cal current passed through cylindrical specimens for a
duration of six hours. The total charge passed, in cou-
lombs, relates directly to the resistance of the sample
specimen to chloride ion penetration. The RCPT has
gained wide acceptance as a relatively easy and quick
method for determining concrete permeability to evalu-
ate concrete’s ability to resist chloride ion penetration.

Water Permeability Test

This test determine the true permeability of con-
crete by evaluating the resistance of concrete against
the penetration of water under hydrostatic pressure. A
permeability test should be considered the dominant
test to evaluate the case whereby concrete is subject-
ed to hydrostatic pressure. When analyzing the results,
the smaller the depth of penetration results in a higher
resistance to water under hydrostatic pressure.

Therefore, in addition to the typical tests mentioned
in this article, performing tests that demonstrate crack
tendency such as a shrinkage test are vital in determin-
ing concrete durability.

Measurements to Improving Durability

(@) Use of HPC. High performance concrete (HPC)
emphasizes both strength and durability. Making
HPC by lowering W/C ratio and incorporating min-
eral admixtures,( e.g. PFA, CSF) will Improve du-
rability by increasing carbonation and chloride re-
sistances. W/C ratio directly affects pore structure
and diffusivity, Lower W/C increases carbonation
resistance. Carbonation resistance correlates with
strength, adequate curing is required to maintain
(or increase) carbonation resistance if mineral ad-
mixtures are added.

(b) Use of PPC and PSC. These cements have many
advantages in chemical resistance and anti corro-
sion measures. The properties of these cements
have been highlighted in various forums and they
have possess good durability in marine structures
applications.

(c) Use of Silica Fume. The use of silica fume as a min-
eral admixture for the production of high strength
concrete and high durable concrete is gaining im-
portance in recent years.

(d) Use of CRS and FBECR. Use of Corrosive Resistant
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Steel (CRS) bars, Fusion Bonded Epoxy Coated
Rebars (FBECR) are used to enhance the life of the
structures.

(e) Use of Admixtures. Use of mineral admixtures will
improves packing of bulk cementitious powders,
reduce porosity in hardened cement paste by re-
acting with soluble lime to form insoluble gel. CSF
is particularly effective due to its high fineness. Su-
per plasticizer, water proofing agents and many
other admixtures are used to enhance the concrete
durability.

Conclusion

If we accept that Durability is the indispensable and
essential action for sustainable growth of the construc-
tion industry, then enhancement of the durability prop-

erties of the material is the key step forward to enhance
the quality of concrete construction. Whilst proper-
ties such as setting times, workability and control of
autogenous and plastic shrinkage can be tackled to
some extent through mix design, durability character-
istics such as control of the heat of hydration and pore
refinement can only be advanced through changes ei-
ther in the mineralogical composition and/or specific
surface of the cementitious system.

A designer and a builder should be proud in cre-
ating long life structures by considering durability as-
pects of the concrete. If code specifications in terms of
cement content, water/ cementitious materials (w/cm)
ratios, types of cement, steel cover thickness and types
and amounts of mineral and chemical admixtures are
adhered to, then the durable service life of the concrete
structure will be automatically and adequately assured.
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Schwing Stetter India adjudged the
“Truck Application Builder of the Year’
at the seventh edition of the Apollo - CV Awards 2016

Schwing Stetter India owned the Commercial Vehicle
Truck Builder application of the year award 2016 at the Apollo
CV award function held at Mumbai on 21st January 2016.
Schwing Stetter India, leader in Concrete equipment also
have now launched sludge pumps, wheel loaders and motor
graders. These awards, instituted by the Apollo Tyre group
and CV, the leading Commercial Vehicles magazine honor
the champions and stalwarts of the commercial vehicles in-
dustry — people and organizations who have established new
benchmarks for not just product performance and service,
but also created value for the industry as a whole.

“We are happy to receive Apollo CV award for the second
time in a row as “CV Application builder of the year 2016
for Schwing Stetter Truck Mounted Concrete Mixer”.We thank
the jury for recognizing our efforts in bringing out new trucks
introduced in the market quickly.We sincerely appreciate all
the chassis manufacturers who are partnering with Schwing
Stetter India in our work.” Says Mr.V.G.Sakthikumar, Manag-
ing Director, Schwing Stetter Sales and Services Private Lim-
ited.

We work along with many leading chassis manufacturers.
Even our Concrete Boom pump, Line pump and Shotcreting
Machine are mounted on Chassis other than our concrete
mixers. Ergonomical, Built to last, smooth pouring, high pro-
ductivity and fuel saving are the key features of our concrete
mixer with a drum technology that solely drives on longevity.
Our concrete mixers are designed to consume less fuel and
operates with low decibel levels, consumes less parts and
has a very long service life which makes our concrete mixers,
a favourite among our customers. Cold mounting of Mixers
alsoeasens the process of commercialization for the manu-
facturer.

About SCHWING Stetter India private Limited:

SCHWING Stetter India Private Limited was started
in June 1998.Manufacturing concrete equipment in India
through our “Make in India” campaign has always been
our forte. SCHWING Stetter India is a 100% subsidiary of
SCHWING Group of companies, an 850-million Euro Ger-
man Concrete machinery manufacturer and a part of XCMG
group. SCHWING Stetter is a pioneer in manufacturing
equipment for concrete preparation, placement, transporta-
tion and recycling.

Concrete Mixers, Concrete batching plants, Concrete
pumps, Concrete placer boom, Mobile concrete conveyor,
Shotcreting machines and Recycling plants are our equip-

ﬁD. Volvo Buses India presented ™

“Mr.Vrv.Sriprasad,
Truck Application Builder of the year 2016 to
Schwing Stetter India, Mr.V.G Sakthikumar, MD

ment. We also offer project solutions with associations of
Water chilling plant and Weigh Bridge. We cater to infrastruc-
ture developers and also acts as an OEM supplier to various
cement companies who offer Ready Mix Concrete. We have
recently launched Tower cranes, Self-loading mixers, sludge
pumps, wheel loaders and motor graders. We offer a wide
range of holistic after sales support and services for all our
products.

250 service engineers, 26 sales and spares depot, 9
service centers have made SCHWING Stetter India strong.
SCHWING Stetter has its manufacturing units in 11 coun-
tries including Germany, Austria, USA, Brazil, Russia, China,
Ostrava, India, sales and service centers in France, Neth-
erlands, Austria and Sweden as well as representations in
more than 145 countries worldwide.

About the 6th Apollo - CV Awards:

These awards instituted by the Apollo Tyre group and
CV, the leading commercial vehicles industry magazine rec-
ognize the efforts of Commercial Vehicle makers, ancillary
suppliers and application developers, along with those of the
fleet operators. These are the most prestigious awards of its
kind, and are highly recognized by the Commercial Vehicles
industry in India. The Apollo CV awards seek to encourage
and felicitate the champions and stalwarts of the industry —
people and organizations who have established new bench-
marks for not just product performance and service, but also
created value for the industry as a whole. All products and
applications had to go through the rigorous testing of a panel
of jury comprising of experts internal and external to Com-
mercial Vehicle magazine.
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IN THE HON'BLE XVIII ASSISTANT CITY CIVIL JUDGE AT

CHENNAI
IA. No. 44/2016 -
In IN THE HON’BLE XVIII
0S. No. 54/2016 ASSISTANT CITY CIVIL
Mr. P. ANBAZHAGAN and 2 others BRI S
. PETITIONERS / PLAINTIFFS
Vs IA. No. 44/2016
In

THE PRESIDENT,

OS. No. 54/2016
The Builders Association of India and 2 others

. RESOPONDENTS/DEFENDANTS Mr. P. Anbazhagan
and 2 others

DETAILED REPORT OF ADVOCATE COMMISSIONER . . . Petitioners/
Plaintiffs

| state as follows: Vs

The President,
1. I submit that by this Hon’ble XVIII Assistant City Civil Court at The Builders Association of

Chennai, dated 04/01/2015, I have been appointed as an Advocate India and 2 others :
Commissioner for FElection of the First Defendant Builders

Association of [ndia (Soutnern Centre) to conduct just and fair
election for the year 2016 & 2017 and Election to be held on

o ResoPonc:ients/

o St ¥
, .\I/ - "“\ 2
r

05.01.2016. The said Builders Association of India hereby called as ‘\

BAL T JAN Zﬂlb/"
2. | submit that as per the warrant of this Hon’ble Court, I have \ \"‘».,_,-/ _“

received information for Venue & time of Election of BAI, from the w

Petitioners/Plaintiffs Counsel Mr. R. Kalidass. This Hon’ble Court EVENTS FILED|

] ) BY THE ADVOCATE

further directed me to process to compel the attendance before me :

; . COMMISSIONER
or any witness or for the production of any Documents whom or I

. . ; 3 ; I
which | may desire *o examine or inspect issued by any court ;

having jurisdiction on my application. The said Hon’ble court’s (i-'f“" C"f\é/h
warrant, (which is annexed in the typed set of papers as Doc Y|
No. 1.)

3. 1 submit that on information received from the Plaintiffs Counsel,
on 05/01/16, T went to the Election spot at Ashoka Hotel, Egmore
at Chennai by 9.45 am. The Election time had already been fixed by
the BAI from 10.00 arma up to 04.00 pm. When 1 was entering into
the Polling booth of said Hotel campus by 10.00 am, Mr. Raju John :
on behalf of the 1st Respondent, the 2rd Respondent/O.K. Selvaraj B JEOANNATHAN
and the 37 Respondent Mr. Karthikeyan were already present
there. | introduced myself before them that I am appointed as an
Election Advocate Commissioner by this Hon’ble Court and gave
the warrant to that effect, to the Respondents/Defendants 1 to 3
which had duly acknowledged by both the Petitioners/Plaintiffs &

ADVOCATE COMMISSiIONER
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Respondents/Defendants around 10.15 am. (The said Notice is
annexed in the typed set of papers as Doc No. 2.)

. I submit that the Petitioners’ Counsel told before them that the 3rd
Respondent Mr. Karthikeyan, restrained from conducting the
election for the Defendant’s Association for the period of 2016 to
2017 and further told hira to left out from the Polling booth around
10.48 a.m. After verifying the order of this Hon’ble Court, the said
Mr. Karthikeyan/3 Respondent, who was genuinely obeyed the
order of ad- Interim Injunction of this Hon’ble Court and left out
from the Polling booth around11.05 a.m.

. I state that I met Mr. Ravi Kumar who was appointed by Electronic
Corporation of India. Ltd, Govt. of India (in short ECIL) for Election
of BAI and his team members namely 1. Mr. Manoj Kumar, 2. Mr.
Navin, 3. Mr. Gunaseelan, 4. Mr. Babu, 5, Mr. Rajasekar, 6. Mr.
Parandhaman and 7. Mr. Boobalan who were assisting and
explaining to me “with regard to” the system of Electronic voting
machine and how to poll the votes in each and every machines.
Wherein the Electronic Voting machine were installed in two type of
Polling booth. First is the Polling booth No 1 to 9 for Patron
members and second is the Polling booth No. 1 to 6 for annual
members.

. 1 submit that in the absence of Returning Officer, the Election
cannot be conducted by BAI. Therefore, as per the order of this
Honble Court and after elaborate discussion with regard to
appointment of Returning Officers to the Election of BAI and with
consent of the Plaintiffs in the above suit, Mr. John Raju, who come
from Mumbai on behalf of the 1st Respondent Association and Mr.
Ragunathan, who is the State Chairman of BAI, were appointed to
act as Returning Officers at about 11.45 am. With the consent of
the Plaintiffs I got signature from the said Returning Officers in my
letter for the purpose of conducting the fair Election of BAIL (The
said Letter is annexed in the Typed of papers as Doc No. 3.)

. I further submit that at about 11. 50 am, I collected the Bylaws of
BAI, from both the Returning Officers (which is annexed in the
typed set of papers as Doc No. 4), the list of voters of BAL. The
Voters list is containing two types of members of BAIL. One list is for
Parton Members of BAI and another is for Annual member of BAI,
(Both are annexed in the typed set of papers as Doc No. 5 & 6)

1 further submit that at about 11. 50 am, I also collected the list of
participating candidates for the postings of the Chairman,

Southern
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Vice Chairman, Secretary, Treasurer, Joint Secretary and others
also, (the above said list of candidates are annexed in the typed
set of papers as Doc No. 7,8,9 & 10.)

9. 1 submit that the Election time which was already fixed by the
above said previous Returning Officer as from 10.00 am up to 4.00
pm, which was changed from 12.pm to 6.00 pm by the present
Returning Officers Mr. John Raju and Mr. Ragunathan who were
appointed with consent of the Plaintiffs and their counsel. The
Returning Officers had announced the change of Election Time to
the members of BAI over the wireless mike by 11.55 am and
Election voting time exactly started at 12.00 pm (noon).

10. | submit that before ‘to starting Election, the Plaintiff’s
contention is that the opponent team has received a large number
of Blank Authorization Letters from various Firm, Individual,
Partnership, Proprictorship and Company without filing the name
of the person authorized to put vote on behalf of them. In view of
the reasons stated above, the Plaintiffs, their counsel and returning
officers have come to final conclusion that authorization letters and
authorized representatives of the Firm, Association, Company and
Individual cannot be permitted and has no right to vote on behalf of
the said Firm, Association, Company and Individual if any one
comes to poll vote with authorization letter, it will be rejected by the
Returning Officers after verifying the same.

L1, I submit that on Plaintiffs’ side and Returning Officers’ side,
two person as agents on each side have appointed for verifying the
voters list of Patron members, and comparing the same with
original valid ID of BAI members whether the candidates are eligible
to poll the votes or not and then allowing the voters into the Polling
booth. The said method had also been followed for annual members
of BAI also.

12. I humbly submit that during the voting time, Authorization
Letters and Authorized Representatives of various Firm, Individual,
Partnerships, Proprietorship and Company would not be permitted
for polling votes. While that being so, at 1.30 pm, two people only
came with the letter of authorization. The said two people had been
rejected by the Returning Officers on the above said grounds and
they neither allow inside the Polling booth, nor permitted to put

vote.
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13. [ further submit that I humbly submit that when I verified the
Polling booth after the lunch the Polling booth for Patron members
were polled votes of 230 and for annual members were polled votes
of 155. There was any other Complaints received during voting
commenced by12 noon till 7.00 pm.

14. I submit that by 5.55 pm, the Retuning officers, Election
Commissioner by ECIL for BAI in my presence informed the voters
that we were going to stop and close the entrance by 06.00 pm.
Therefore if any interested members ol BAI are ready Lo pul voles,
they can come belore 06,00 pm otherwise the members definitely
cannot be allowed the members to put votes and closed the
entrance with the help of the Police officials at Egmore range by
06.00 pm After closing the entrance remaining voters who were
inside the election place, they were only allowed to put votes till
6.55 pm and closed the Polling booth by 7.00 pm.

ES: I submit that before closing the Polling booth, the voting slips,
which were issued to voters in voting time, has been counted by
ECIL in the presence of Returning Officers and booth Agents of BAIL
Whereby, 787 Votes for Parton members were polled and 379 votes
for Annual members were polled, totally 1166 votes were polled in
the Election of BAI. The same has acknowledged and signed by
Returning Officers and me around 7.20 pm.

16. I submit that after the Election was over, the Electronic
Voting machines boxes were sealed by ECIL in my presence and in
the presence of Returning Officers and Six Election Agents
representatives of BAI around 7.20 pm. After a short break of 1
hour the counting started around from 8.20 pm by ECIL in the
presence of Returning Officers and six others Election Agents/
Representatives of BAL. The Election votes counting finally over by
11.45 pm. The list of participants for the postings and how many
valuable votes who were obtained by each of them and who won in
the election, are annexed in the typed set of papers as Doc No.
11,12,13 & 14, The counting was lively recorded and captured by
video, CCTV camera and Photos. After 11.45 pm the Association
General Body Meeting was held by the Chairman and declared that
the following candidates elected as :

(i) Chairman - Mr. K. Venkatesan

(iij Voice — Chairman — Mr. L. Venkatesan

(iii) Secretary — Mr. S. Rama Prabhu

(iv) Treasurer — Mr. L. Shantha Kumar

(v) Jt. Secretary — R. Parthiban And other members

ﬁ Southern
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“After declared the above said selected participants for the above

said postings, the Association General Body Meeting was finally
over by 12.30 pm” mid night

17 I further submit that during the commencement of the
Election (from 10.00 am to till next day 12.30 am) there were no
complaints received against anybody either from Plaintiffs’ side,
Defendants’ side or other BAI members. I further submit that the
police officials in Egmore range who gave production for BAI’s
Election and also supported in conducing the fair election of BAIL I
performed my duties as stated in the Hon’ble court’s Warrant more
than 14.30 hours continuously i.e, From 05/01/16 10.00 am up to
06/01/16, 12.30 am, mid night

18. I humbly submit that as stated above, dates, times and
events had been recorded and captured by the CCTV camera, video
and Photos, which had been arranged by the BAI (Southern Centre)
In my detailed report it is clearly shown that the fair election was
conducted for BAI for the year 2016 & 2017 by Returning Officers
who were appointed with the consent of the Plaintiffs and their
counsel. '

As the above said circumstances and situations, I therefore pray
that this Hon’ble Court may be pleased to take my detailed report
along with dates, times and events with List of Documents, on
record and pass an order as this court may deem fit and proper
and pass further order as to additional remuneration and thus
render justice. '

Dated at Chennai on this 21t day of January 2016. v

ADVOCATE
COMMISSIONER
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Jayaraj

Leaders in Timber

-\ Jayaraj International (P) Ltd.,

X ( An ISO 9001:2008 Certified Company )

IMPORTERS & EXPORTERS

Timber Logs | Timber Sizes | Timber Planks | Timber Slabs

Door Frames | Window Frames | Doors

E FEiEs
B
%‘e\‘.&?

We'.S'pf‘:c-iali'se in \P.ré)jé'ct Supphes ‘

Timber Yard : No. 19, Jaya Street, Puzhal Union Road, Vadaperumbakkam, Chennai- 600 O'GO, Tamil Nadu, India
~ Corporate Office---12/1, First Floor, United India Colony, 4th Cross Street, Kodambakkam, Chennai =600 024.
Enquiry : 098408 15812 / 093846 66606 / 093815 15555 Telefax : 044 24724688
- Projects : Mr.T. Raja Sekhar, Managing Director 098400 70992

Email ; jayarajenquiry@gmail.com | www.jayarajtimber.com




MOTOR “GRADE?R

ISO 9001:2008 : OHSAS 18001: 2007 :: ISO 14001:2004

F 71 - 72, SIPCOT Industrial Park, Irungattukottai, Sriperumbudur Taluk, Kancheepuram District,Tamil Nadu - 602117,
Phone : 044 2715 6780/ 781,47108100 / 33555588 Fax : 044 27156539 Visit us @ www.schwingstetterindia.com

19, Okhla Industrial Estate, Phase Ill, New Delhi - 110 020.
Mobile : +91 98186 51188 Fax:011 30928530 E-Mail : anil.gulati@schwingstetterindia.com

11022 25624863 / 64, 30718300/ 33555588 | NEW DELHI 011 3092 8500 /33555588
RABAD 0406615 1783 /33555588 | BANGALOREQ80 4243 8400 /33555588

TA 03333223300/ 33555588 HIN0484 4055984 / 3355558 “H“I “ ‘
BAD 079 40244200 / 33555588 | PUNE 020 26055651/ 2 / 33555588 Stetter
110172 3957500/ 3957503 | BHUBANESWAR 0674 2463999 / 3355558 =
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