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SLATWIT 1DL 6V

616001 & &BLD

3BFTs FHIUTHS H6T DPF LTNeUTTHRIGEDHLET BST 6UevD uUbFH OBTEITHBSTT. LOBS6T
LOGITEITEm] Y TEUTTHSHIL 60T, (PLSBHLOL D susmtmhidl suyGoubmentt. SLGUTE aufPuled @ Ubg FmdwiriT
SDDHWITE SIOTHS(HBSTT.

JeUMTH HEILGID FHTeUTHS H6i1 BB V(b3 @g)rmeﬁ SIUILD QF6Tm DIEUEDT CUGTSTRIEGHTT.
Uss FmOWNT ebGHels Fevar(pilsihl FEFeauTHSHemul unTSST.  SiGsTs &&',Usurrg,ﬁ b FmOumflesr
BTV H6TT Hemev LHIOLLG GBOEHFTE SHeHLWITE 6I(1PHSEI RIS, LIGHTETT DT 6IITLOEN6TEHE)
&\mLoLeorr.

auBHD aufuley DIQUHLET 6UbS DIDDFFTHEHHBE iewod Gamarenealivensy. FFfLp, “orGes
srhsar Osl Quilu Fasjaimdd, smsaiLnp OB UICsE FmdwrT wiuTmswrs BLBS
Qameaneleveney. SThIBGETT SHIEEHT HENEVEHWI DIEUT HTEVIQUTED ENEUSHF| CUETITTAIEGHH) TEHET.  6TMRIGETHEE)
WHsa|d UHBHLOTE 2 616G 6163TMEIIT.

SITRIOemenT COFSIDGID JCFTHT H6iT WhHFHMET MPHFH 2 L Ger QFeiim @(H L IG6T He6V,
@ LsOuTesT H6m6v, @(h LONGHETEL Hem6ev GBDELPEITHDUID QBTEwT(H 6UT(HEIGET 616N 2 HSHJT6UL L.
wpHNsEnD Fhmasulsd eelare LGUTEH Qeul LULLL @@ SLIG6T HevenW! euTThIEETTITESET.
yelulstt semevenwt Bslg STLI960 @h GeuLefliD eumhIdesITTS6T. HHSBMTLIGEL LWSLILSDETES B)(HibD
R aBeNeT Hemevenwt Geullg CUTHIEGTTSE. PLPSTMI HEVEVEHWIW|D CLPETMI HLIG6D WOUSHF! (LG
SPFRLD QBTEsIH 6UBSHTTEHE.

apFet whHfsalLd “@bs cpaim  Hwevsmerud GsTesih Gumil Hevev elmevdE el
QUT(HaIBET eI,  WhHfBEHD Dupewrpd Osresih) GuTl Fhemsulsd 6lbs (DL L 6.
SLIG6TT Hewev s eTeiMdley elemev GUTENg). LIeOUT6HT HemevENWIS H6WIT(H LOBHET DIEhFT. 6NHSH
HEMEVENUIE BEWT(H DI(HEUTHBSET. SIHETEU(HLD 6LeVEHF QFTDETT. HMLFUNL LIeISHSm6v6HUI G(Th6UT
60T 61960 LTLID QFiig oML euTaISEITT. NG HENEVENW EUTHIG6UTT B6V6VTHBT6V DB SITE6IT
SiweTeufi(pld  CsEhdenT. Heveusions QUDMIE G&TETEHOLILG FadUld WITHD  EUTTEIBEIEEN6V.
LENGSH HEMEOU|L 6T DITFeMeusE H(HLoLler.

LOGTEIIILID eubgl, “DIGF e Hewev ereMdled elemev Gumengy. Ledulett Hemev Fyolini B
elDpGoMD.  eTeueusTGeuT (LPWISTMID NG Hemevenwt uThIGGTT B)6V6H6V” 616N AU(HHSHHSHIL 65T
G 6T

SyFet “weliger Gobs Ly ibD HDVEEG flwurens Hevenev STSTLIENS &smrr‘r_sgrrasmrr?
.Luﬂ@l_m @@as@m Gurgl BT6T, 6163T& 6165TD HEN6VHHEWIHHTEV Y 6uT6UD (GBTEvaT(H 2 WITHSH 66T,
STphGHeuet ereim GualdD CamendGomn. Geupm Gamerer (LPUwILHBDTLD.

ST VDLV  IILEBH  sestenest Qeupdl GasmeTuauBGer 2 ewtenoulsy  Geupdluimerest.
sL6eYsMesT LIeHLULID Siewesisg o ultasenenuyd Fowrs UTellLeuGer @HTesl. ibS EhHTTenw SHen6v
ouewtiiaid Liswleudlev ererds@, LodpFAGW” eTeTmT.

wITesTeT6aT gl 61601enID & (H& @G IIMILILITeT euTCerTTTEE)
2_WiMhs 2 6V&ID L&D
- SmiEpst

OI6ITL|L 63T
p. Gomrser
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LOUIWIG S EDEV6UT DL 6V

6U6TITRHID !

LISeIHID B)bS LOL6V (LPEVIDTS 2 hisenen FhHILS6y WHPFFH. FHHUIID, OTHSHMID BLBSI
(WYhs CHTHEL (LPIgeyBeMaITey, BLOG SLOBT FPSHTWHHDEG BLeVBSHTT (PeTGaTHDID HewL HEHD
61601 BLOLBeuTD. B T 14 Gad BLog) WILWGSTEL BLHSULLL GST &e0bBMIIE sl LHHDE
BIONIEESD CuhuiL 2 nUETTEeT SHebg OBTEiH LT SIEHLBSHENT. FDLL SeHPLILITETTTS
SewpdsULLL  laBsl  Hm. G BLITMET SeuTasT Bog 2 milnlarTaenmed  GsisliiL
GST Wlev 2 _6en FEBasmisemen WsF HpLLTS 6HSBHIEDTHSTT.

Guspd 195 Gsd OGgeener FHESTLH SThisedd OLYMPIA INSPIRE  &LGLOTES  SH6THHs0
M/s. Hari Narayanan Structurals SieiTe&eT 2 gelujL6il  BLog FHTer LIOLT SIDEBSLL6m6T DLTH
QFlgs LGl QBTPLTENTEEHBEHTET O(HBFeY (PSTD WeF Apiurs BoLOUDDE. HiLHSLL
2005@0 Gupui L Gsmfeorertae LweTGUbDDeT.GaFsTensst Apollo Hospitals, Govt. Eye Hospital, opmib
Savitha Dental College GUTEITD LO(HBHIOULDEDETHATEL LITHLTH6T HhiB6T 2 GHeIWITENTEEHL 6T UbH(HBS!
FdlFens eMBH6MT. DDBSLLMETUIGT (LPEVLDTS DHETEU(HEEHD LD(HBBHIHET (LPHE) BETITETIITIGE6NT
BVUFIOTSS STLILILL G

Gueaubd 21 BGzd BOG WLWSHHST 696ugl WaTFHU Fal LD QFeitenet HCFTHT L L V6V
BOLOUDDE. BHv GupbuTeTer 2 MILdaTTasT el LEHH0 H60bg Oameni(® SLULASSHETT.
22(p Ba&) BLog| LG HeT GFesiTLToug QFWDHE@ L i LD Gasienes Cosmo Politan Club 60 Bent QLD
gl LpHev Bog CFwbh@e Wwhmid CUTHEEW 2 mUIaTTssr, HpiLy DPLILITETTEHT SHeBHS!
Qareti(h LLBam glempaeiey 2 6ren LiyFaenenast L eleurddasiiiL 6.

BLOG| FRIBHHET CLPeUIDTE LHBTE LHel ghmIeTen S J&HsE ampsgbsamet GOFfelssis
Qaretih Fov Carisemasamst (a1 mauss 2 6MGemTid. Hv GeuslBTHB6ML 2 6iteng Gumety
SIBBGLMY GYUlBHLY wHnID Sl alGsEhEEID GST-ulsd(mbg (PHHID levsE deMULSDELD,
318 Gumeityy BTLYCBW HOPsFHH0 LHoys HewDulsd 2 6Tem (PHHeHTH SLL6ewID T+4=11
FHAHBHMS 5 FHMEBOME GHmDULSDE WIH r&eHsE GCoueiHGsTsT aBGHITCTD. HL %
Uigeufl 40 Gad slps e GeusMiiL sOPBTH CuUTEIs SligL elgHsaldnig BIOWTE SligL
SimIndl GuD Gu16v6l6VEm6V.

LHW ellglaeMeiriig &g Dieind) auprbi@euems elemybg CFwLOLIOSHIOTN SLOPE DIFFTRISESSHDE
BoussitHGBT6T B BHITGETTID.

slemgeley BEVeV (PIgeyEET BID SLHBT FCHTHITHEHHE bg GFHD sr6eim HOLGsuTLD.
SAVE WATER // SAVE LIFE //

S|60TL|L_60T

S. @ymoindyy
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PERFORMANCE

MAINTENANCE
CONCRETE STRUCTURES  ALZiems

Department of Civil
Engineering IIT Madras

The complex nature of the environment around a concrete structure affects its performance
and causes it to deteriorate. To enable the structure to perform throughout its service life, it
is necessary not only to improve the characteristics of the building material, but also to use good
architectural and structural techniques in addition to standard execution, inspection, and mainte-
nance procedures. Serviceability can be ensured only if standard procedures are followed. The
concept of concrete durability and its performance is closely related to the action of the physical,
chemical, and biological agents of deterioration and the resistance mechanism provided by the
structure. The resistance mechanism does not develop automatically, but should be consciously
put in place by proper structural design, material selection, execution, and regular maintenance.

Figure 1 depicts the degradation of performance

of a structure with age, which is inevitable. It also .

illustrates how by maintenance and/or repair the A . /

level of performance can be raised periodically, so =
that the intended service life is achieved, especial-
ly in structures in special environments. Note that
the level of performance is raised either by periodic
maintenance or by repair and rehabilitation of the
structure. The approach should include resistance N
measures adopted to stop the agents promoting
deterioration (shown in Fig. 2). This will ensure
that the performance criteria listed in the figure are Fig. 1 Relationship between performance

Maintenance Repair

Rehabhilitation

x
N Minimum
level

Performance

Service life

@)

Time

1.Water Transport Through Pores

Water, gases, moisture, and chemical ions get Execution |
transported through pores and cracks. The rate, ex-
tent, and effect of the transport process depend on
the pore characteristics (size and distribution) and
the cracks especially on the concrete surface. The Fig. 2 Actions and resistance to
06 | Southern Builder achieve performance

Safety

satisfied. and service life as affected by
It is evident that the combined transportation of Maintenance, repair, and rehabilitation

heat, moisture from climate and chemicals (aggres- Fesisarces Bgmike, oorormance

sive chemical ions, etc.) within concrete and from 3 “e‘e”;:a‘”” ry

the surroundings is the most important factor lead-

ing to the deterioration process. The transport of e ] Appearance

water/moisture within concrete is the result of pore [ —

type, size, and distribution in addition to the exist- stwowal || 25 e

ing cracks (both micro and macro). Thus, controlling desion 85

both micro- and macro-cracks and pores is essen- ‘%‘;

tial. Material . éé >| Ghemical Strength

> Bialagical

Maintenance —>| Reliability




type, size, and distribution of pores are generally termed the pore structure. The parameters
which are important with respect to the pore structure are porosity, size, and distribution. Open
porosity indicates pores which are interconnected, through which the transport of liquids/gases is
possible. On the other hand, pore size distribution influences the rate of transport. Figure 3 shows
pore characteristics (such as micro capillary or macro pores) and size distribution. In particular,
capillary pores considerably reduce durability and have sizes between 10-7 and 10-4 m.

A
1{]—2_
'E 0
s 5
T 10 - = O
— i Relevant for
€L ‘s
5 g, durability
e ] o)
5 10 = £
3 S o
S O
fan]
o 1
105 - -
s 8
1010 >

Pare distribution Fig. 3 Pore size distribution

The free surfaces of solids exhibit surplus surface energy due to the lack of binding compo-
nents to the adjacent molecules. In cement paste pores, this surface energy causes the vapour
molecules to be absorbed into the pore surface. This increases the thickness of the water film
depending on the humidity within the pore. Figure 4(a) shows the simplified model of a pore, illus-
trating water absorption. At a particular pore size, as shown in Fig. 4(b), capillary condensation
takes place. Capillary condensation actually depends on the humidity in the air surrounding the
concrete.

08

A\ ol
7 /‘///Pore surface Z \‘3
/ n [~ %
e - / Capillary

; X / .

| U s TR it
—

Water absorption Capillary condsensation

(a) {b)
Fig. 4 Capillary pore showing the binding phenomenom
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Increasing the humidity of the surrounding air
causes pores of smaller sizes to fill with water and i
the concrete to saturate. In such water-saturated con- G
crete, there is practically no diffusion of gases (such as
CO2 or 0O2). Diffusion is induced by the differences in
concentration of chemical ions between the surround- | ——
. . . . . Diffusion
ings and either side of concrete as shown in Fig.
5. CO2 diffuses into concrete due to the chemical Fig- 5 Diffusion through porous concrete
reaction between CO2 and concrete at the pore wall
causing the concentration within the pore decrease. The diffused substances, such as chloride
ion in water, in the water film at the pore surface or in water-filled pores.

Owing to capillary suction in the splash zone (Fig. 6), saturation is quickly achieved. The
extent of capillary rise is determined by an equilibrium condition between the binding forces
and the weight of the water column (Fig. 7) in the capillary. Water loss due to absorption due to
suction is more rapid than the loss due to evaporation (drying) as shown in Fig. 8. In the case of
a continuously immersed structure, water is a major means of transport. Continuous transport
develops only when water evaporates at the surfaces. Different cases are indicated in Fig. 9. The
water transport depends on evaporation, capillary suction, and hydraulic gradient.

-

2¢

The driving force is the
difference between Cq and
Cs, the concentrations of
chemical ions such as
COZ, 02, or Cl

-
(]
=

Relative water content

? Splash zone

of the surface layer (%)
_ < i
a5t

N\

ez —>

% IS " Wetting - Drying | Wetting
Fig. 6 Concrete model Fig. 7 Capillary suction Fig. 8 Alternate wetting and
affected by splash zone caused by surface energy drying of the surface layer
éoﬁcr/etg —>—® / %
_)F -
= 9 @
Fig. 9 Conditions faced by marine

(@ {b) structures:

1. Water transport by hydraulic
pressure and capillary suction,

2. transport of water and dissolved

—_—
o -
ions,
% 3. evaporation of water,
4

I

4. crystalisation of solutes

s
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Along with water, dissolved ions of carbonates, chlorides, and sulphates are transported. They
are left behind in the evaporation zone, and hence a high concentration of ions develops there.
These dissolved agents recrystallize and lead to the efflorescence phenomenon. The structure
can have different levels of submergence as shown in Fig. 23.9. Figure 9(a) shows a marine
structure having a significant transport of water and ion. Figure.9(b) shows through the width
transportation of a slender marine structure the driving force being the hydraulic gradients and
Fig. 9(c) shows the absence of significant transportation in a fully submerged structure. Note that
there is no pressure head driving the transport mechanism.

2.Physical Deterioration Agents
Cracking occurs when tensile strain increases beyond the strain capacity of concrete. Tensile
strains are generated in concrete because of one of the following reasons.
(a) Movement generated within concrete—these may be due to drying shrinkage, temperature
change, and plastic settlement or shrinkage
(b) Expansion of the material inside concrete—this can be due to corrosion of steel or alkali—
aggregate reaction
(c)Externally imposed conditions—deformations imposed because of settlement of foundations
come under this category
(Fig. 10) lists the various causes of cracks. Figure 11 shows the ages at which various types of
cracks occur. Figure 12 shows examples of various types of cracks which generally occur due to
movement and volume changes in concrete. These cracks, known as intrinsic cracks, are classi-
fied and explained in Table 1.

@ 999, IR RRRRRRR]
o XX RRA ]
2@
g XTI LILLLY
Shrinkage of aggregate o @
r Physical ~E Drying shrinkage o=
Crazi
razing 2 ®
Corrosion of reinforcement 2 hapadaiaasid
-ChemicalE Alkali-aggregate reaction S ®
Cement carbonation IR
After —
- . Freezing/thawing @
hard - aa
ardening FThermal E External seasonal temperature variation B
Early thermal contraction q q 1 1 9 50
Acclderita] averloads hour  day week month year years
Causes Age of occurrence
of — - Structural Creep . . )
cracks , Time of appearance of crack from the time of placing concrete
Deslgh loads (A) Loading and service condition
Early frost damage Alkali-aggregate reaction
Shrinkage © Corrosion
'— Fresh state — Plastic —E (@ Drying shrinkage
tt t
Setigman () Eatlythermal concrete
| Gonstruction Etm mayement (B Plastic shrinkage

movement

Subgrade movement Plastic settlement

Fig. 10 Causes of cracking Fig. 11 Age of appearance of different
types of cracks

Fig. 12 Examples of
intrinsic cracks
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Table 1 Classification and explanation of intrinsic cracks

Typeof Position|Sabdivision |Location |Primary Secondary Remedy Time of
cracking m Fig. of cause caunses'factors | (assuming appearance
23.12 prevalence|(execlndineg. basic redesien
restraint) is impossible)
mn all cases
reduce
restraint
Flastic A |Uwver Da= Excass Rapid early  |Eaducabyvair [1{ minto 3
settlamant reinforcamant | sactions  |bleading drving sntrainmant or |h
conditions avibrata
B |Arching Topot
columns
_ |Changsof |[lroughand
dapth waffla slabs
Flastic L |LHagonal Koads and |Eapid sarlry |Lowrateof |Improvesarlv[ilminto6
shrinkags slabs drving blaading curing b
E  |Kandom Kaintorcad
concrata
slabs
¥ Uhvar Rainforced | Rapid sarly Curingand |30 minto 6
reinforcemant| conereta  |drving, steel propercover |h
slabs nzar surfacs
Earlv thermal lr |External Thick walls|Excess heat |Bapid cooling |Eaducsheat |l davte 2-2
contraction r2staint genaration and’/or insulaie|h
H |Intemal Thick zlabs|Excess
fasistraint tamperature=
sradisnts
Long-term 1 Thin slabs [Inefficiant [Excass Eaduce watar-| several
drving (and walls) [joints shrinkaga, camentratioc |weaks or
shrinkags inafficient and impprve (more
curing curing
Lrazing J Agzinst Fair-taced [lmpermeabla |Fich mass Improva 1-/ davs
Curing sormetime
formwode |concrete  |formworc and finishing |much mora
K |Floatad alabs Uhrar- Poor curing
concrata trowelline
Corrosion of L Matural Columns |[Lack ofcover|Poorquality |Eliminata Alorathan
reinforcaamant and beams concrata cansas
Al |Calcium Pracast Excass listad L VEars
chlorida concrete  |calcium
chlorids
Alkali- N {Lamp Eaactiva Eliminata Mora than 3 vears
ageragats locations) |ageragats causas listad
rzaction plus high-
alkali cemeant

10 | Southern Builder



Figure 13 shows the variation of restraint stresses and strength with age. It is seen that the
vulnerable period is a band between 2 and 4 hours, beyond which the strength is larger than the
stresses imposed. Figure 14 shows the ultimate tensile strain as a function of age. The vulnerable
period is again seen to be 2 to 4 h after casting.

Iy 0.4 T
2 Tensile strength A
@ e Vuinerabie ‘ 1%
F= period 0.3 ; Vulnerable
28 \ 4 period
£ a Restraint stresses 0.2 + <
L= - > Q O
g ° / A -~
o . L
= " \““H——Early cracking 01T T
2h 4h -
I I I {
Hardening time 2h 4h 10h 1 day 7 days 28 days
Fig. 13 Behaviour of ‘young’ concrete Fig. 14 Ultimate tensile strain as a function of age

Plastic shrinkage occurs in green concrete. It is caused by capillary tension in pore water. It
occurs 2 to 4 h after mixing. Shortly after the disappearance of wetness [Figs 15(b) and (a)], if
the losses by vapourization exceed the supply of bleed water, the capillary forces shown in Fig.
15(c) in the pore water are activated. Concrete slabs are prone to plastic shrinkage cracks. Par-
allel cracks in slabs at an angle of about 45° to the slab corner are typical. The spacing of these
cracks is generally in the 0.2 to 1 m range. Figure 16 shows typical ‘map cracking’ due to plastic
shrinkage. Typical crack widths are of the order of 2 to 3 mm at the surface.

Fig. 15 Behaviour of water in pores Pare walls 2?£'S||;g
Z 7
7 é
w
-
2 7
% v
Ayvyyyvh
Saturation Drying Capillary pressure
(a) (b) (€)

Parallel

cracking
( Joimt Jaint /

/)

\ pavement and continuous

/\ : [/j%’ /F“‘ floor slab
hY A

= AN 7

\ | g

% ’

. | ‘

i) ,

@ Map craking Southern Builder | 11
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Concrete bleeds during settlement. As
a result of gravitational forces, the con-

Cracks

crete particles settle and the displaced
mixing water surfaces. If the settlement
of particles is hampered by reinforcement
[Fig. 17.a)], cracking occurs. Such cracks
are longitudinal and run parallel to the
reinforcement as shown in Figs 17(b)—(d).

Cracking caused by load may be due to
pure flexure, pure tension, shear, torsion,
bond, or concentrated load effects. Figure
23.18 summarizes the various forms of
cracking due to load effects.

Cracks occur due to the dissipation of
the heat generated during the hydration
of cement. The hydration heat of cement,
which evolves during the hardening pro-
cess, has to be dissipated to the surround-
ing air. This becomes a problem, especially
in massive sections. A temperature gradi-
ent develops, from a maximum at the core
to a minimum at the air surface (Fig.19).
The condition of self-equilibrating internal
stresses shown in Fig. 20 develops. The
cracks that appear at the surface are gen-
erally map cracking.

If a structural element is stressed, espe-

cially by axial tension, partition cracks as snhear //\i//

crack

shown in Fig. 21 are formed, which pen-
etrate the whole cross section of the ele-
ment.

Fig. 18 Load-induced crack:

(a)

Laterals ‘

Cracks
D~ DD~ ©

{d)
Fig. 23.17 Cracks due to plastic settlement

Stirrups
{b)

!
SRR N

)] ) )
| -
/N
{ S aﬁfn"gdtﬁfﬁz, Flexural crack
T (e)
(c)

H
|

)

(a) pure flexure, (b) pure tension,

)

¥
\Lk Q "

o]

b Cross section showing
I lines equal of temperature

{a)

Temperature variation at the
] mid section

i,

]
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(c) shear, (d) torsion, (e) bond, and
(f) concentrated load

Compression

Tension - E: II

(a)

F | — Map cracking
A~ - =
5 (5 N\
~ L0

(b)

Fig. 20 Self-equilibrating stresses due to
temperature gradient



(. Separation cracks
If a structural element is stressed, es- } \

pecially by axial tension, partition cracks

/ \
as shown in Fig. 21 are formed, which , { f ? { i 5 l \ 1h/3

penetrate the whole cross section of the

3 Frost Attack i

Water in the pores freezes when the /.
Old concrete

temperature goes below zero. In such a

case the following physical process deter-

mine resistance against damage.

(a) Transition from water to ice involves a volume increase of about 9%. This causes the
concrete to split if the pores are completely filled.

(b) The surface energy results in a reduction of the potential energy of the pore water, which
results in the depression of the freezing point; see Fig. 22(a). Even at (-) 60° only two-thirds
of the water freezes. A thin film of water still remains and lubricates the pore walls as shown
in Fig. 23.22(b).

(c) Transition from water to ice forces a large volume of water to evaporate [Fig. 22(b)].

(d) Ahydraulic low pressure develops in smaller pores during cooling. This induces the diffusion
of the water that has not yet frozen from the smaller pores to the larger ones in the concrete

Fig. 21 Cracking due to early thermal movement

—20 Water film at
pore surface

—

Freezing
temperature (*C

=10 Evaporation
1:\/'Iicrcv | ML‘C;D | Ma::éc? Dittusion
e raedal)us o ) Fig.24 shows the effect of air entrainment.
Fig. 22 (a) Depression of freezing point due Artificial air pores not filled with water even
to surface energy, (b) evaporation during under full saturation are present in the case
cooling of air entrainment. However, these provide

expansion space for freezing water.

To prevent damage, a sufficient quantity of empty pores should be available to allow the water
to expand. The limit value of water content causing damage is defined as the critical degree of
saturation. This value depends on the following:

» Age of concrete » Pore size distribution
» Environmental conditions » Rate of cooling

» Drying out between the freezing and thawing cycles

The application of a de-icing agent to a concrete surface
covered with ice causes a substantial drop in temperature
at the concrete surface during the thawing of the ice. The (a)
difference in temperature between the surface and the R b, s
interior gives rise to a state of internal stress, which induc-
es cracking at the outer layer of the concrete as shown in
Fig. 25. The de-icing agent influences the freezing point
significantly (Fig. 26). The change in content of the de-icing
agent with increasing distance from the surface and change
in temperature results in different layers freezing at different
times (Fig. 27). This causes scaling. Fig. 24 Effect of air entrainment
Southern Builder | 13
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Aggregates which are not(FrJost resistant absorb water, which expands during freezing and de-
stroys the cement paste. This leads to local spalling and results in pop-outs (Fig. 28).

|

o e Oy
[
O P
% =N
Aggregate is not frost resistant;
it contains pares and swells

Fig. 28 Pop-out due to non-frost-resistant aggregates
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4 Erosion by Abrasion

Abrasion can be caused by flowing water containing debris or the grinding action of traffic and
especially pedestrians on floors. Such wear is common in dam spillways and river training works
and in structures protecting embankments, sea walls, or bridge piers.

If water devoid of any solids is flowing parallel to a concrete surface rapidly, any change of path
or obstruction causes flow detachment. Low pressures develop near such areas. Under these
circumstances, the pressure of the streaming water becomes less than the vapour pressure
and vapour-filled bubbles develop in this zone. These bubbles stream to zones where the static
pressure exceeds the vapour pressure of the water, the vapour in the bubbles condenses and
then they collapse suddenly. This implosion causes an impact and pressure waves develop. This
process is generally known as cavitation and results in damage—pitting and excavation on the
concrete surface.

The abrasive wear resistance of concrete is borne by the coarse aggregate, which protects
the mortar against mechanical wear. However, erosion against cavitation is borne by fine-grained
mortar.

5 Chemical Attack
The durability of concrete gets affected seriously by chemical attack, which happens as a re-
sult of the reaction between aggressive substances (ions or molecules) and the ingredients of
concrete. However, whether aggressive substances enter concrete from the atmosphere or are
already present in it, they have to be transported to meet the reactive part of concrete for starting
the reaction. If no transportation takes place, there will be no reaction. Therefore the precondition
for a chemical reaction to take place is the presence of water in some form (moisture or gas). The
reactions that lead to deterioration are
(a) the reaction of acids, ammonium salts, magnesium salts, and soft water with the hardened
cement,
(b) the reaction of sulphates with the aluminates in concrete, and

(c) the reaction of alkali with the reactive aggregates. Acid solution
51 ACId AttaCk from snviranment

The action of acids on hardened concrete is the conversion \
of calcium compounds into the calcium salts of the attacking Q .
acid. Hydrochloric acid with concrete produces calcium chlo- s 021’;‘13;1‘;’;
ride; sulphuric acid with concrete produces calcium sulphates, Q G cemant
which precipitate as gypsum; and nitric acid with concrete gives Q@
rise to calcium nitrate, which is very soluble. As a result of these O
reactions, the structure of concrete gets destroyed (Fig. 29). d <;v Layer-by-layer

The rate of the reaction depends on the solubility of the cal- ’O Ay POTE RS

o destroyed
cium salts that get formed. The less soluble the salts, the more ST Q
passive the reaction. If the salt is soluble, the rate of reaction - <)
depends on the rate of dissolution of the salts. o@
Acid attacks completely convert the hardened cement paste, % Q
destroying the pore system. Therefore, in the case of acid at- paterioratian (5/ A
tack, the permeability of sound concrete is less important com-
pared to the reactions that take place. However, in the case = QO -
of the attack by sulphates and alkalis, permeability is of great =y S . layer mare
_____ Ay permeable

importance as described below. /4

Removal of reaction products
by abrasion or dissolution

Fig. 29 Effect of acid attack
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5.2 Sulphate Attack

Sulphates attack only certain compounds Sulphate 3 pe <

in cement. They react with hydrated calci- gg|ution from ) Hydrated
um aluminate to form ettringite and with free  environment ) O/ tricalcium
calcium ions to form gypsum. These com- \\Y/ <7 aluminate
pounds have greater volumes than the re-

actants, and causes the concrete to expand.
This expansion Iegds to crac}qng with an ir- picision of
regular pattern (Fig. 30). This gives easier g jphate

access to sulphates for further penetration. into concrete - alben Conversion
The process continues till the complete dis- / O < and expansion
integration and destruction of concrete. The ~ of tricalcium
cracking and disintegration depends on Crack @) pd O aluminate
(a) the exposure condition, i.e., the amount fermaticn O

of aggressive substance,
(b) the permeability of concrete, Fig. 30 Effect of sulphate attack

(c) the susceptibility of concrete (type of

cement), and
(d) the amount of water available.

Concrete can be protected either by the use of sulphate-resisting cement or by making it highly
impermeable. Limiting aluminates in cement ensures protection against sulphate attack.

5.3 Alkali Attack

Alkalies only attack the reactive aggregates in concrete. The reactive substance in this case
is not cement (as in sulphate attack) but aggregates, which contain silica. The alkaline solution
in the pores is lime saturated and contains potassium and sodium ions. Silica-containing ag-
gregates react with this alkaline solution leading to disruptive expansion (Fig. 31). Visible map
cracking, pop-outs, and weeping of glassy pearls are the various manifestations of this problem.
The reaction depends on
(a) the reactivity of aggregates based on the pressure of reactive amorphous silica,
(b) the grain size of aggregates, Biftusian of
(c) the alkali calcium concentration in the pore water, J lean
(d) the type of cement, I porereystem

(e) the exposure condition, ot
. alkali from
(f) the amount of water available, and environment _ | Gonversion

and expansion
of reactive
aggregate

(g) the rate of transport.

The use of blended or slag cement limits the reac- o
tion by limiting the presence of alkaline solution in the o water and
pore water. Good curing helps in reducing the perme-  @kaliinte
ability (Fig. 32) and thereby controls the alkali—silica
reaction.

Reaclive
aggregate

Crack farmation
{map cracking)

Fig. 31 Effect of alkali—silica reaction
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6 Environment Aggressivity

The general atmospheric condition near
the building has less importance. The local
climate within centimetres (micro-climate)
and the conditions around the foundation,
piles, and submerged parts have a deci-
sive influence on the durability of structure.

As explained earlier, all processes
which involve the degradation of the pore
structure need water. Under varying cli-
matic conditions, the internal average hu-
midity is greater than the average ambient
humidity. This is true during wetting and
drying. Table 2 indicates the influence of
relative humidity on the different degrading
processes. As an example, the effect of
relative humidity on aggressivity is shown
in Fig. 33.

Type of environment

‘1’ ———
- ™~

Blended
cemeant

Natural Silica
pozzolana Slag Fly ash fume
Slow hardening
Continuous curing and delayed setting
Permeability

3 0
2.5 - P ) 0 ¢ips
S I 5 VL Ling % of blending

> : o R |, agentssuchas
o515 = J.'" <2 N A & 0 1 i fly ash
@3 L7 we \\ = High

E& 10 AN T \ /

cu pd = L"a

2 05 2 L

Portland Blended cement
50 B0 70 30 ag 100 cement
_ Relative lumidity(s) Fig. 32 Influence of blending
F|g.33_Effect o_f I_'nO|sture in terrr]s of agents on permeability
relative humidity on damage risk
Table.2 Influence of moisture state on durability
Effective relative Process*
humidity Carbonation Corrosion of steel Frost Chemical
attack attack
In carbonated In chloride-contaminated
concrete concrete

Very low (< 45%) 1 0 0 0 0
Low (45-65%) 3 1 1 0 0
Medium (65-85%) 2 3 3 0 0
High (85-98%) 1 2 3 2 1
Saturated (> 98%) 0 1 1 3 3

*0 = insignificant risk; 1 = slight risk; 2 = maximum risk; 3 = high risk.

Type of environment

25 | PR Fig.33 Effect of L 18 Fig. 34 Influence
o T - . . =
g 2 l%??:;;g —~{ % |§ moisture interms of <2, of temperature on
o515 17, — 5 . FONT) = . .
S e |3 relative humidity on 3 aggressivity of
£& 1.0 @ . 205 )
8 s % damage risk 3 environment
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The atmospheric temperature increases the aggressivity of chemicals on concrete. Chemical
reactions are accelerated by increase in temperature. A 10°C increase doubles the reaction rate.
Figure 34 shows aggressivity as a function of mean annual temperature.

The availability of moisture, the presence of aggressive substances, and the temperature lev-
el are the main factors which determine the nature of the micro climate. It is also necessary to
consider the interaction among these factors. Corrosion of steel is an example in which all these
factors contribute towards increasing the aggressivity.

6.1 Aggressivity in Underground Structures

Soils may contain both sulphates and chlorides. High temperature and high humidity, a regular
feature of Indian climate, further aggravate the situation. Under such conditions, the choice of tri-
calcium alumina content becomes difficult. Blended cements have low permeability to chlorides.
Hence, one can specify dense homogeneous concrete with low tricalcium alumina cement plus
slag or pozzolanic material or an equivalent blended cement for resisting the combined attack of
sulphates and chlorides.

Soil frequently gets contaminated with fertilizers (sulphates) and sometimes mineral oils. Min-
eral oils containing acidic components should be considered aggressive.

6.2 Marine Environment

Seawater contains many dissolved salts. The concentration of these salts varies from place to
place. The total salt content is approximately 35 g/L. Fig.35 gives the typical relative concentra-
tions of various ions in the Atlantic Ocean. In addition, seawater contains dissolved oxygen and
CO2. The micro-climate of a marine environment is shown in Fig.36. The exposure experienced
by a structure in a marine environment can be broadly grouped as follows.

20t

® 5 ~ .
- Wlnd-blown_,
salt-laden mist

5 //
=) /
15+
— :
g / atmosl;\gﬂ:?ii zone
5 /
E 1 T 3
8 / Splash zone { Q Qgﬁ High tide
¢ 2
£ / {rﬂ‘; P
o Tidal zone \/1(
Q N
— r
/ E§N | | 11— (\\ Low tide
ClF Na- S0O? Mg> Ga* K- -
Submerged EZ_
zone {P
Fig. 35 Typical ionic concentration of salts in the LV Peeaed

Atlantic Ocean

Marine atmospheric zone Concrete is never directly in contact with water but receives wind-
blown, salt-laden mist. Based on the prevailing wind, this zone may extend many kilometres into
the land. I1S: 15498-2004 indicates that cyclonic storms, and hence weather, can extend up to 60
km from the coast line. The most common forms of deterioration in this zone are

» corrosion of reinforcement (chlorides)
» frost damage (cold climate)

Marine splash zone This zone exists above the high-tide line but is subject to direct wetting by

seawater from waves and sprays and may become dry. Common forms of deterioration:
» corrosion of reinforcement (chlorides)
» abrasion (wave action)
» frost damage
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Marine tidal zone This zone lies between the high-tide and low-tide lines. The concrete ex-
periences both submerged conditions and wetting and drying in this zone. Common forms of
deterioration:

» abrasion (waves)

» corrosion (chlorides)

» frost damage (cold weather)

» biological fouling (seaweeds)

» chemical attack (sulphates, etc.)

Marine submerged zone This zone lies below the low-tide line. Concrete in this zone is contin-
uously in a submerged condition.

Marine seabed In this zone, the concrete is in contact with sand or soil and is also continuously
submerged. The common forms of deterioration in the submerged zone and the seabed are

» chemical attack
» biological fouling

These forms of deterioration are summarized in Fig. 37.

Experience suggests that the greatest risk of corrosion lies in the splash zone. The risk rapidly
decreases towards the submerged zone (Fig. 38).

Marine growth (fouling) can occur in sea-front structures. The effect is physical. The inertia of
the members covered with fouling must be considered in design. Maximum growth occurs near
a sewage outfall, where large quantities of nutrients are available. Figure 39 shows the approxi-
mate thickness of marine growth and its variation with depth from the mean sea level (msl). The
chemical processes involved in the deterioration of concrete in a marine atmosphere are summa-
rized in Fig. 40.
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1. Action of CO,
{a) Ca(OH); + CO; + H,O — CaCQ, + 2H,0
Precipitate
Aragonita Coating

Coating

2. Action of sulphate (MgSO,)
{b) Subsitution of Mg™ by Ca®*
MgSO, + Ca(OH,) — Cas0, + Mg(OH),

Soluble Solid Precipitate
{1-2 g/L} secondary
gypsum

) Aclion of secondary gypsum
CasS0, + alumina + 32H,0 — (alumina) - 3CasSQ, - 32H,0
Ettringite

3. Action of chlaride (MgClL)
(d) Substitution of Mg®* by Ca®
MgCly + Ca{OH)}, —  CaCls +  Mg{OH)s
Soluble Precipitate

Leaching Coating

{e) Action of CaCly
CaCl, + alumina + 10H,0 — (alumina) CaCl, - 10H,O

Chlaraaluminate

Expansion

Action of = S0,
(alumina) - 3CasS0, - 32H,0
Ettringite

Expansion

Action of = CO, + 80,
CaCO, - Cas0Q, - Ca5,0, - 15H,0
Thaumasite

Expansion

7. Strength of Concrete Exposed to High Temperature and Fire

The strength of concrete exposed to high temperature is of interest in the cases of both sus-
tained effect as well as shock effect (fire).

The compressive and splitting tensile strengths of concrete made with limestone aggregates
exposed to high temperature for 1 to 8 months are shown in Fig. .41. A steady loss in strength
can be noticed with increase in temperature. The strength loss has been observed to be more
with richer mixes than with linear mixes. Also, lightweight concrete exhibits lower loss of strength
compared to normal-weight concrete. High-strength concrete suffers a greater loss in strength
with increasing temperature compared to normal concrete. Concrete containing silica fumes may
exhibit explosive spalling when associated with high temperature.
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Fig. 41 Influence of temperature on Fig. 42 Influence of temperature on mod-
compressive and tensile strength of ulus of elasticity
concrete

The influence of temperature on the modulus of elasticity is shown in Fig. .42. The variations
of strength and modulus with temperature show the same trend.

The assessment of the behaviour of a concrete structure on fire depends on many factors, the
most important being the applied loads on the structure,

the elevated temperature of concrete, and the mechan- L Lightweight

ical properties of steel and concrete at those tempera- _ & .5+ cancrete

tures. Fire increases the temperature of both steel and g% z Normal

concrete. This leads to increased deformation and pos- gg‘g 104 Ehpcrele

sible failure depending on the applied loads and support = &

conditions. . ; : ™
Initially, when heated to 100°C, the density of most con- 0 400 800 1200

crete decreases by 100 kg/m3 due to the evaporation of Temperature (°C)

free water. This has a minor effect on thermal response. Fig. 43 Thermal conductivity

The thermal conductivity of concrete is temperature de- of concrete

pendent. It decreases with increase in temperature as
shown in Fig. 43.

The specific heat of concrete also varies with moisture content. The peak occurs between
100°C and 200°C. An average value of 100 J/kg K is appropriate for dry concrete.

8 Radiation Shielding

Concrete, both normal and high-density, is effective for shielding radiation. The density of nor-
mal-weight concrete is about 2500 kg/m3 to 3800 kg/m3. Concretes of density up to 5300 kg/m3
have been produced. These are excellent shielding materials for neutrons and gamma rays. They
have the necessary mechanical properties and can be made relatively cost effective compared to
lead. They are easy to maintain in nuclear plants. The heavy aggregates in such concretes occur
naturally and can also be manufactured. Heavier aggregates occur in the form of smelted metal.

The commonly employed heavy aggregates are barite, magnetite, limonite, hematite, etc. Steel
and iron aggregates in the form of shots and scrap shavings can also be used. The aggregates
are chosen based on their availability.

The capacity of concrete to absorb gamma rays is proportional to their density; hence heavy
aggregates are preferred for radiation shielding. Table 3 summarizes the properties of heavy
aggregates.
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Table 3 Properties of high density concrete

Aggregate Placement Density Compressive strength | Modulus of elasticity | Shrinkage strain
type method (N/m’%) (MPa) (GPa) (%)
Limonite Conventional 30,000 40-45 32 0.020
Limonite Pre-placed 34,000 30-35 36 0.022
+ magnetite
Barite Conventional 36,000 40-45 31 0.030
Barite Pre-placed 37,000 20-25 26 0.030
Magnetite Conventional 36,000 40-45 31 0.018
Iron limonite | Pre-placed 44,000 20-25 40 0.015

Structural strength is required even at elevated temperatures for shielding concrete. This is

achieved by controlling the w/c ratio and the other techniques mentioned earlier.

High-density concrete is placed by pre-placing techniques. Coarse aggregate is placed first
and then the grout is injected. All the procedures and methods of handling materials and the
precautions discussed in an earlier chapter in connection with the production and control of con-
ventional concrete should be followed when producing heavyweight concrete of required quality.

Thispaper discussed the behaviour of concrete under special environmental conditions. It
highlighted the transport mechanics of water in the pores of concrete. It discussed the physical
process involved in development of cracks. It then explained the behaviour and deterioration of
concrete under various chemical processes and elaborated on the influence of the marine atmo-
sphere on the durability of concrete and its behaviour when exposed to high temperature or fire.
Finally, the use of heavy-duty concrete for radiation shielding was also discussed.

| request you to patronize the issue by providing your advertisement to promote your products on our

Southern Builder Magazine.

TARIFF
Sl. D inti Rate Rate
No. escription Per Issue Per Annum
1. [Multi Colour A4 Size Rear Cover Outer Rs.30,000/- Rs.3,00,000/-
2. |Multi Colour A4 Size Front Cover Inner / Rs.20,000/- Rs.2,00,000/-
Rear Cover Outer
3. |Multi Colour A4 Size Inner Page Rs.15,000/- Rs.1,50,000/-
4. |Multi Colour A4 Size half Size Inner Page Rs.10,000/- Rs.1,00,000/-
5. |Black & White A4 Inner Page Rs.10,000/- Rs.1,00,000/-
6. |Black & White A4 Half page Inner Page Rs. 6,000/- Rs. 60,000/-
Extra 5% GST

| Welcome articles for publish and your valuable suggestions to bring out the
magazine in a best manner.

S RAMAPRABHU,

Chairman




Opeirers Lowigdlesr 69aig LITFeLSIL L LD 21.05.2019
iy Osarenar YOCFTHT QL L fled BewL_GLIDDS).

TH
59 |
GENERAL BODY MEETING ;

UILDERS' ASSOCIATION |
OF INDIA

| A
BILDERS’ ASSOCIATION !
OF IND)JA .




Osesienrs LowSSlesr 69alg| L&TFOLSIL L LD 21.05.2019
ey OFarenar HCFTsT QL 1L _afed BewL_OLIDDS.

ANNUAL
GENERAL BODY MEETING |

BUILDERS’ ASSOCIATION
OF INDIA

BUILDERS’ ASSOCIATION r

OF INDIA > BUILDERS’ ASSOCIATION ||
OF INDIA

VILDERS’ ASSOCIATION BUILDERS’ ASSOCIATION

Estd:q
D ST as

JERS’ ASSOCIATION . LDERS’ ASSOCIATION },
OF INDIA CERA




GST @N$3 H(hSSTmisDd 14.05.2019 jevim)
Glsairenarr L 1L 60 FOaugmalled BenL_GLIDDS.

2} BUILDERS' ASSOCIATION OF INDIA

SOUTHERN CENTRE

WORKSHOP ON

GST

(Real Estate New Rates and Challenges)

£: HOTEL SAVERA A

BUILDERS’ ASSOCIATION
OF INDIA

(/A<




GST @N$s H(mSSTmisDd 14.05.2019 jevim)
Clsarenar L 1L 60 FOagmalled penL_GLIDDS.




18.05.2019 gjevimy OBaiews SL (BBT DIHHL L 06T FITITLITIS
Gsmiflevreri @S HIal LPSTLD BewL_OGILIDDSI.
- hr _“_': = h i ]

RARTVARATANAN STRUCTURALS VELLID,

WORKERS HEALTH CAMP




18.05.2019 jevi ) OlBeress SL_(RBMT YDIHHL L _GHET FTITLITS
Gsmiflevreri @S HIal (LPSTLD BenL_GLIDDS).

WORKERS HEALTH CAMP

17.05.2019 gyevi ) pewL_Glpm BLog OLITHSSLp 2 miLiflerr
Bp. M. Gesir gjaursaflar @aaws SlmLoent allpm.

| X

| = Ny

28 | Southern Builder



PWD-

@ Southern Builder | 29



30 | Southern Builder



Southern Builder | 31



d | GI / CI Pipes and Specials : . Not exceeding 5%

S = REE— 4

d | All other items Not exceeding 2%

9 | Annexure-VII - Rates of Electrical | - Not exceeding 5%
Items of Works '

The increase as proposed above has been unanimously accepted by
all the Member Chief Engineers and decided to place the same before the
Schedule of Rates Committee for its consideration and approval of the
Schedule of Rates for the year 2019-2020 and also recommended for
implementation of the Schedule of Rates for the year 2019-2020 with
effect from 01.06.2019.

The Engineer-in-Chief (Buildings) and the Chief Engineer
(Buildings), Chennai Region has suggested introducing new items (21
Nos.) in labour and materials in respect of heritage works in building in
the Schedule of Rates for 2019-20 (Annexure -A). The Superintending
Engineer (Designs Circle) has also suggested new materials such as
Gabions, Geo Synthetics, etc., to be included in the Schedule of Rates for
the year 2019-20 (Annexure -B). Both the above proposals have been

unanimously accepted.

The Member Chief Engineers of Schedule of Rates Committee
requested the Engincer-in-Chief, WRD & Chief Engineer (General), PWD,
Chennai-5 to take up the subject suitably with Finance Department and
to fix a date for the Schedule of Rates Committee Meeting for the
finalization of Schedule of Rates, 2019-2020.

With the above decisions, the Engineer-in-Chief, WRD & Chief
Engineer (General), PWD thanked all the participants, who have attended
the meeting and that the Prcliminary Meeting came to a conclusion.

ey,

7
Engineer-in-Chief , WRD &
Chief Engineer (General)PWD.,




Statutory and Tax Compliance
Calendar for June, 2019 AN

Hm. S.D. ppp_p
Taxation Committee

S.No Particulars of Compliance Forms/ Due Date
returns

Compliances Calendar for GST

1. Form GSTR-7 for the month of May, 2019. GSTR-7 10-06-2019
2. The due date for furnishing statement by GSTR-8 10-06-2019
e-commerce companies for the Month of
May 2019.
3. Return of outward supplies of taxable GSTR -1 11-06-2019

goods and/or services for the month
of May 2019 (for Assesses having turnover
exceeding 1.5 Cr.) Monthly Return.

4, Return for Input Service Distributor GSTR - 6 13-06-2019
5. Simple GSTR return for the month of May, GSTR 3B 20-06-2019
2019
6. Due dates of GSTR-3B of April, 2019 GSTR 3B 20-06-2019
7. Summary of outward taxable supplies and GSTR-5 & 20-06-2019
tax payable by Non Resident taxable GSTR - 5A
person.

Compliances Calendar for ESI and PF Payments
1. PF Payment for May 2019 ECR 15-06-2019
2. ESIC Payment for May 2019 ESI Challan  15-06-2019

Compliances Calendar for Income Tax Act

1. Due date for deposit of Tax 07-06-2019
deducted/collected for the month of May,
2019.

2. Due date for issue of TDS Certificate for tax 14-06-2019

deducted under section 194-IA in the month
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of April, 2019.

Due date for issue of TDS Certificate for tax
deducted under section 194-IB in the month
of April, 2019.

Quarterly TDS certificates (in respect of tax
deducted for payments other than salary)
for the quarter ending March 31, 2019.

First installment of advance tax for the
assessment year 2020-21.

Certificate of tax deducted at source to
employees in respect of salary paid and tax
deducted during Financial Year 2018-19.

Due date for furnishing of challan-cum-
statement in respect of tax deducted under
section 194-IA in the month of May, 2019.

Due date for furnishing of challan-cum-
statement in respect of tax deducted under
section 194-1B in the month of May, 2019.

Compliance Calendar for Companies Act, 2013

1.

Initial Return for disclosure of details of
outstanding money or loan received by
company but not considered as deposits in
terms of rule 2(1)(c) of the Companies
(Acceptance of Deposits) Rules, 2014.

Note: Every company (other than
Government company) shall file a onetime
return of outstanding receipt of money or
loan from 01st April, 2014 till 22nd January,
2019, which are not considered as deposits,
in Form DPT-3 within ninety days of
22" January, 2019.
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Courts - Civil - Constitution of Rent Courts in the State of Tami
Nadu Under section 32 of the Tamil Nadu Regulation of Rights and
?ESDMEH:HIIHES of Landlords and Tenants Act, 2017 - Owgders -
ssued.

= e e e T I T L L I - -1 &
HOUSING AND URBAN DEVELOPMENT(HB4)DEPARTMENT
G.0.(Ms) No.63 Dated: 02.05.2019.
Sagas e 2050
Read:

1. G.0.(Ms)Ng.35, Housing and Urban Development
(HB4 )Department, dated 22.02.2019.

2. G.0.(Ms)N0.36, Housing and Urban Development
(HB4)Department, dated 22.02.2019.

3. From the Registrar General, High Court of Madras Letter
No. Roc,No.15633/A/2019/G1, dated 19.03.2019

ORDER:

The following Notification shall be published in the Tamil Nadu
Government Gazette: -

NOTIFICATION.

In exercise of powers conferred by section 32 of the Tamil
Nadu Regulation of Rights and Responsibilities of Landiords ang
Tenants Act, 2017 (Tamil Nadu Act 42 of 2017), the Governor of
Tamil Nadu in consultation with the High Court of Madras hereby
constitute the Courts specified in column (3) of the Table below as
Rent Courts for the respective urban areas of the Districts specified
in column{2) and hereby appoints the Presiding officers specified n
column (4) for the respective Rent Courts:-

Serial Name of the Name of the
| "No. |  Distrie | NemeoitheCount | o sy OMcer
(1) (2) (3) e E—

Court ol Small Causes
L. [Chennsl Nos. X to XVI. Chennai

Chenng:

= L SIS
X o XV hetge, Cowrt
of Smal Causes
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[ 2 |Ayawr : AN Priespral Dvatriet A e Priev sper
| 3 Enlrnhllm Munel Courts / [hah st M
4 lcmm Additonal (matrit Admtsngl (Rt
' Dharmapur Munsif Courts | Distriet Miraat | [Babrwt
: i Munet Conrts Mt
: 4-'?".‘.‘“1"‘ |
a | Hll‘lﬂml.lrm :i
.9, myw
10. | Karur |
L1, Keshragin
| 43 | Madurs :
|13 | Nagapattinam ‘
14, Namakkal
15. Immlmm '
16. Hmnbnlur 1
[ 3% ,Muttmm
E_ 18. jnmmmm
19,
20, | Sivaganga
;;. _Than'.lrvur
FE s
Ik Thnutrnrku#i i
24, | Tiruchirappalli
25. Tirunelvel |
26| Tupour
27| Tiruvallur
_28. | Twuvannamais ;
RIS .'
Vellore .
31 viguam
52. | Vewehonagar

2. This m lhll come into force with effect on and
from the date on which the Judge assumes charge
(By Order of the Governor)
S. Krishnan,
Principal Secretary to Government.
(.
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Cauenev eumiiiig Lippul aliinyg

Olgerewrss oW 2 M6 SeEnsE,

Ogarers wwnwd, OGurpuilwed wHmId FHewp FriES CeaenevEERSE
5@ amwps OCumrhuilwed wLL gmplser wpmid  GLDLITTEHQILITETT 6T
(Site Engineers / Supervisor) GseneuLiLi®Ceur(55@& $&bS BLiHemar Gumpluiliied
seorrlser wpmid @S5 Blpeuarsiseflalwphgs GCsiey OFwg uFbgieTss
2 GTar .

CapeneuLiLi®Gaurri OF wuwssng baiplacements@gmail.com
lesterehFalled yapiLiLll eweus@omy GsL BH&0STaTarLILIGE DT SH6r.

SGPuTiips pUTHmer LFbHengss allpoLGamd winwssing Olsilalss
CaL (& OamararLiLBEDS .

QBTL_ITL &G
slip. R.R. s - g GFwevreri - 044 2819 2006
glw. V.S.B. &psT - GHpsseneveur - +91 98410 23118

www.baisouthern.com
\_ y,
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SOUTHERN CENTRE ACTIVITIES

03.05.2019

Bbs eumLBHDsmen Schedule of Rates LDOW FriLd QUTFULENSHEDD EUTTESHEL — HTEH6V
11.00 wewll jemeled BOLOUDDG. SBSLLBHOD BOK 2 L6SIG  (LPEITEIT6T  LOWIUIGSHEHEVET
H. L. QouraisBLa6br, LOTHeVSHemevedT Hl(h. R. (pSHFHBEGLONT, s QFwsomenT Sm. R. Heus@Lomn,
PWD worilev @ pssemevait &m. D. Feir(psGasd oyHBumT s6ubg Qamei(® S sHEHmer LHa
QFLIGETT.

14.05.2019

PLL6v Geugmeilev 14.05.2019 i6rm BTewev 10.15 6wl Demelsd GST &(HBBIRINS euFGoupLienFwImDD
wwssemevedt Hm. S. Gumolniyy  SeuTsst geusbd emeusbsTr. Hpliy GuEFTENT eupBBDIEHT
. G. BLITRE SeUTEHM6T SD(PSLILIHGSH G Taxation @(LHSHSMEVAIT &(1. S.D. SHeviT6uwT6T SIEUTES6IT
Gl LSH60 B6UbG GBTETLoUTET euTilene LWSTUHGSH Tdest LHW SPeliLTenemTSemens
GOBEHID  GST auflslldgsdlev  01.04.2019 (pH6d  gDULB6TENT  OTHDEIGST GHDSBSID — ShiGeN
FHBpamIBmT HTHHIE Qsmereporm Gsi(hd Osmewiimt. HApiy Guagment Hm. G. BLITE6H
ST PFett sPellLTenemTEemeTud 01.04.2019 (pH6v gLl HeTem GST eufleldls LoTDDHISET
GIBEHID 06 ealfluts dHSSHIE MmOl BbS eufl wWIDDESBeTTEL On going Project &eafley  gHLIHID
FTHE UTSHSHRIGMmeT  Power Point Presentation Qamessi®) SHApliure  edensdenmt. sevpg Gamesie
o _miblensefen GoemelsEnd@n FHBHaHIBEHHEGHID euaulIGUTSE 6lTEHLOMBEH  DIOITHEHE®E,
HflweneussiT. Apliyepgumrpdlur  egwr R. Gursrd(miigemie, b BbHW (LEITTT6T Hemeveui
SeuTseT GST  ellblssi  SieueuiBuITgl  LOTNBEOSTEIGHLLINS &LIQHSTLLG Bog CHTiEensassiT
GDBH BOG SLHBT Fhasld QBTLTHE GuUTITs OCBTEIIYHBHID Gal B)ETEID (LP(LHEPLOWITS
Gamsmass BmpGaubDLILILTIOE 2 6Teng seUmg OgefoymibdHett. gworm 100 GuiT &b
QaTetiL. BEsHGBSIHIE GFweorsmt Sm. RR. nfsT euTssier BarduemyGur®h HenpmeuenL bHg).

15.05.2019

PWD Schedule of Rates pamerr  gnl LD 15.05.2019 evim smewsv 11 el yemelley  BewL QLD
BF6v (LpsiTestTeiT Silev BBHW FIEW6TTHHEMEVEUT S(1h. Mu. GLOTEHEIT, 2L 63T1g (LPEITEITTET LOUILISSEDEVEUT
Hm. L. QeuaisGLaer, ombheosd Gweorenm & R, Hous@ront, PWD By @ pssHemevaiT
Hm. D. Ferti(psBeusy S HBWITT SH6evbg OBmeTL 6.

18.05.2019

Ozeienis  SLHBT DESLLenen  FTTurs  Qamfeorsmt  HEBGleuwasTd  M/s. Harinarayana
Structurals wewluiLomest  Olympia, Hlewriguley  BewLOUDDG. BIbHBGN  (PpaTdsd LG0T
LO(HBSHIOUDDET, FAIHT LO(HBSIEUOENET ODMID D& H6WT LO[HBHSHIMLOMESTUIOHBSEI LO(HHSIEUTH6TT
BB OaTetih &HwomT 2005@0 GwouiL GsTfeoTarTaEps@ WwHbgHn UNGFTsmen Gaiig
LO(HBSIHT DeMBSLULLLG. BBl LEH0 dev GBHW (LpETETeN HEHeVEUT WHMID SIDEBBLL H6IT
HemeveuT Hm. R. Grrsrd(miigemies, wwsbsenevaiT Hm. S. Grmoiiiyy GeVTesT DIDEIBTEI6T
Hm. J.R. CFgIrmoeihisd, whmid wiw Hireurdss, CeFwbh@ip CUTaIBE L 2 NLIETSEHD (WPHH
HEMEVEUTHEHID H6VbG CETesdi(h FpLLIsSenT. HplLms HBS 6N (PSTEn BLHHW Ggmyeoren
LO(HBSIO (BT GH(PSHSM6V6UT S(1h. S. FHHWTEHS, Hm. M. OFbHev @GLOTT, S(p. A. FHSHupTyTwesTT
A SEBWTHEE WLILWLSHMeV6UT H65T BHTNeOWSH CHfelsgs CsmesTLTT.
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21.05.2019
Op6ierias  OWWSHHST 696ugh  UBLTBST OUTHIBGHW alLd @lLed BsFrar, OCFeTene-
860 Lomemev 4 Loewll jemelsd BEOLOUDDG.  DFev GFwevrenT SyiBens 2018-19 OMID 6uTey
QFevey SewidE SPBms  2018-19  FwTlisslLi®  @UUSL OCUDLLLLG. &L HH60
aF  GBHu  (pestenTeT  HeweveuT  Hm. R, GITHTE(HLIGETIIE,  (LPEITEIITET  SBTLILITENTE6T
Hm. J.R. Grgymosdbsd, LrsLT D. gibsryms, $lm. K. GImoreymid, (petesimst idev B
ST HHMeveUT FH(H. Mu. Gomser. b @GpSHu sriument Hm. O.K QFeveums, wrBevF
QFweoremt &Hm. R. Heus@lonm, wmHevls Qummenment Hm. K. QeukisGLaer, psHs o miinler
Hm. S. sewiud HHCWTT Jveuevs Hireurdsenet Lenieemen LMITLgl CuAeTT. anlLHHev
65D@D Guoul L 2 miinderrssr &evbg CaTeh FHADLLIESHeT.

22.05.2019

@ewiLreug Grwb@ey whmd  QuUITHEEGW ~ FiLbd  sTevBwor  uredier  Herideo
o wirglm. K @ymorgumip, o wirdm. TV, #pPyGssr, o wrHm. R, gr@mpHlyer
o wirdm. V.S.B. spsr, o wirdm. A. 2 _gushst HEHCwrfear 2 usfiden poOLOUDDS.

—

__ e
BUILDERS’ ASSOCIATION OF INDIA

SOUTHERN GENTRE
ECAGC MEETING
c»

o e T e ®

f
BUILDERS' ASSOCIATION OF INDIA
[e— |

WELCOMES YOU

BARTHIBAN [ R SHRIDHAR ) et | - P i
REASURER SECRETARY \ o | i ‘ L. SHANTHA KUMARij Ky

VICE CHAIRMAN |

G eTenrs LOUIWI
(LPETTEUTTEIT  LDOUIUIS 8569 6V6UIT
Hm. S.V. greu ojeursefis
wenpalh@E OFHeTens LoWWID

SME YPHS BIEESMOS
Caflalsgs Gsrardng.

13.03.1933 - 25.05.2019
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BUILDERS ASSOCIATION OF INDIA

(All-India Association of Engineering Construction Contractors)
SOUTHERN CENTRE

“Casa Blanca”, 2nd Floor, No.11(Old No.6), Casa Major Road,
Egmore, Chennai — 600 008, Ph: 2819 2006, Telefax: 2819 1874)

Web site :www.baisouthern.com | E-mail: baisouthern1950@gmail.com

Estd1941

SISTUMTHS 2 MILILNeTTTSEHEBSE),

o @BHL BLEOBT BT shssHdT OUm 110G Osaters LWsHET  Seyreu
QurmeTTenyie eI CHTHOBHBHMIOES, 61631 (PHDHB6wT HeThlenwd Caflelsgs CsmerdGnent.
BLOG! LLIWSH6T 61u60end GLHBeYD BID @eTmUl B 2 miiilearTseier GLTUTHST bRl G)bs
QUL (LPLD 2 _ThIB6NeI BEV6VTHT6| QBTLTHE HenLss GeuestBHID 16ty Csl (HEGsTaTEGmer. GLosVId
wLwsHbE BIbsr 2 pllarmsmer sibs ereley Cares o gaorm CslHd GCsmendGmerr.

o mseent  GUITHTOYD, 2 MiseNsr ombsWpD  CFTBSHRTOSTH, DHL BBHW D666V
o miiderTas  eTentTenBamsUly DHsD QUDD WILWD  eTesTn CUHENLESTET a(Hws CBTLTHS
Qupm eumECDTD ereuems WEs  wEPFHL T  CBfaEaE0sTHHCDT. Sbs 2 miiderT
erewTenEemEemw BoaTBLaD o uirtdd Bbs aHLIWD AHs 2 miidaimesmer GFTEHs LoWWID
er60Tn QU(HEDLDEDW G U&HTe ST GouswsIHID 6TENM 2 TBIBET DIENETEUTHTUID 61651 G)(HBJTID FnliL]
1O&HS STUL6T BHL[HECBTETHGE.

peI®  FhST 2 miinilenTast 2019-202000 Y EHTIGHETET  FHBTHOBTMEHMW  B)bSH  6U(HLLD
o Leguns Oseters W JevieunssH  CFasd 2 miidert GerEemasmw  LZILLIBSIE
Qamemepomm  LssleusilLe  Bal(HECsTeTHBDeT.  FhaTEOSTMSmW  LIeIoTaGaur 60608
s1BFTemeoWITEGeut “LlsoLTad HCFTHCWageT it BBHWT 6r6tTn GLIWFed GopEetTL slevTESHDE,
GrruTaGeaur sUTEL cpeuTEGaT Il meus@mm Gl (HEOBTETEHGME.

2019-2020 b yevwrgpasTer 2 MUleTTEsT FHST aILFLD

. - 2 miidert GFTHmS
611.6T600T 6UI6UTLD Qs Tens
sy o miderr Gersens Gomenas (Patron Member Fees) (Hybsy
1 o MILITTEEDEE UMSL LULSHIL6T dalgui 2 M6t SenLwimer Rs.29,700/-
SILenLW|D, FTETHIBIHLD euPrISLILIHID)

2 yHw eumLIBSly o mindesT siLewnd (Frethislp WL GHID cuPhISLILIHID) Rs.3,745/-

2 2 milndert HHILISSH0 Sl (FTaDBp L HID auprhsLLEHID) Rs.3,627/-

GupseiL sl Leuseng Electronic Clearing Service (ECS) epsviomsayd &ip st sauradss,
QFsSHETD. LD QFabHu  alurdensd Bog AuasdsHDE Csfalsgouy Gslbhd
QaTeTdBmiD.

Bank . Indian Bank

Acc Name : BUILDERS ASSOCIATION OF INDIA

Branch : Egmore, Chennai — 600 008

CurrentAlc : 455121461 HULIYES),
IFS CODE : IDIB 000E004 O_BIGET IEHTL6TT6N
SemamiiLy R. urrgdues
1. 2 milest  Ligeud H6J 6L (aurr@mrrm[j[r
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_______________;(______________________________________________________________________________________________________________x______.

BUILDERS’ ASSOCIATION OF INDIA

(All India Association of Engineering Construction Contractors)

Southern Centre Esid : 1950

Estd : 1941 [ MEMBERSHIP APPLICATION FORM |

To Through

The Secretary, The Honorary Secretary,

BAI - Head Office BAI - Southern Centre

G-1/G-20, 7" Floor, Commerce Centre "Casa Blanca", 2nd Floor,11, Casa Major Road,

J. Dadajee Road, Tardeo Egmore, Chennai - 600 008.

MUMBAI - 400 034 Phone : 044-28192006,28191874

Ph : 022-2352 0507 / 2351 4802 Web : www.baisouthern.com

Website : www.baionline.in E-mail : baisouthern1950@gmail.com /
baisouthern@yahoo.com

Dear Sir,

Please enroll my/our name (s) PATRON / RENEWAL Member of Builders' Association of India. I/We
am/are connected with the Building Profession / Trade / Construction industry as (please tick relevant box/s)

] Civil Construction Contractors [ ] Real Estate Developer /Promoter Registered With

[ ] Electrical [ ] Architect/Engineer [ ] Central PWD

] Plumbing ] Transporter [] StatePWD

(] Fabrication [ Demolition [ ] MES

[ ] Roads [] Manufacturers /Suppliers [ ] Railways

[] Water Proofing [] Dealers/Hirers [ ] Other State/Central Govt.Dept.(specify)
[] Interior decorator ] Engineering College/Polytechnics

[] Repairs/Maintenance [] any other (specify)

[ ] anyother (specify)

I /we specialise in

I/We have read the Rules and Regulations of your Association and agree to abide by the same. Please find herewith sum of

Rs. /- (Rupees

) by Cash/Cheque/Demand Draft No Dated

drawn on in favour of “BUILDERS ASSOCIATION OF INDIA”

towards the membership subscription.
Yours faithfully,
(For & On Behalf of)

(To be signed by Proprietor / Partner / Director of Attorney / Authorised Signatory)
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Fill below in Block letters:

L Full Naime and AdaraeS iy s e im S A v TR 5 s R S s b S5 B ik
Tel: Offce anmmmamnsnansasas ReSsrsnairanannray Moblle: canssnnmmsnanasmnassn
GSTNOL s s By s E: Ml s ms s s s
2.Give names in case of partnership firm/ Name of the Person
Ltd Company /Institution and indicate who will attend and vote at the meeting with residence
against each whether Partner / Director / address and contact numbers
Executive attorney
a) a)
b) b)
c) c)
d) d)
Res / Address. & Tele. NO. .vvvvvieiesssrrcnrenrerrersssssssssssssssneennens
PROPOSED. BY:iicainnnmmanisnanihnnaitinnes
SECONDED BY: 5acuiissssusavinssgsssasviyasasssnsiioiistsiansi sz

APPLICATION IN ORDER : FEES RECEIVED Rs. Receipt No.

Date Accepted by the Managing Committee at its meeting held on
at
SECRETARY'S NOTING SECRETARY
The Membership fees
The Patron Membership fees Rs.29,700/- ( Inclusive of GST @18% )
Renewal Membership fees Rs.3627/- ( Inclusive of GST @18% )
Annual Membership fees Rs.3745/- ( Inclusive of GST @18% )

Cheque May drawn in favour of BUILDERS ASSOCIATION OF INDIA.
Please enclose Recent Passport Size Photographs - 2Nos, Photo ID and Address Proof.
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GOYAL

“Vishal Goyal Ma r bl e & G ra ni te Vikash Goyal

(+9198407 44200) . SINCE 1§82 - (+91 98431 88007)

IMPORTERS & PROCESSORS OF FINEST ITALIAN MARBLE, INDIAN MARBLE & GRANITE,
QUARTZ, TRAVERTIN & ONYX

Kolathur Stockyard ECR Stockyard Nerkundaram Stockyard
01399, 3A-2, 200 Feet Road, 2/604, East Coast Road, 43, Poonamhallee High Road,
(After Retteri Junction) Kolathur, Neelangarai Nerkundam,
Chennai-600 099 ' Chennai-600 041 Chennai - 600 107
M.: +91 91762 44000 M.: +31 98407 46000 M.: +91 98407 44000

GANGSAW PROCESSING UNIT

Goyal Marbles Pvt. Ltd. Goyal Marmo Impex Pvt. Ltd.
B-40(E), SIPCOT Ind. Complex, RIICO Ind. Area, Hamara Road,
Gummidipoondi, Madanganj-Kishangarh,
Chennai-601 201 Rajasthan - 305 801
M.: +91 9840745000 M.: +91 9829072533

www.goyalmarbles.com | vikash@goyalmarbles.com




IBAI Media Focusl|

Water crunch puts co

Supply Drops By 509,
Projects on OMR May
Get Delayed: Builders

¥ Bousing pro-
JOPIETECIE COMICS At
he realty market
in Chennal was reviving after a slump of
mare than Mive years. While developers are
raising cancerns over depletng water sournc
e=. private mankers. prime source for the
construction secton, have cut
down supply amid epiralling de
mand from residents.
for constructban
ficlt OMR has
Chiy-based devel-
il ks pacuting
100 units at
the projeet
i warer ori-
18 has rome s o stumbling biock.
“We have slowed down construction. We
are at a crucial stage and reguire about
50,000 Titres of woter g day: but onfy 24,000
litres is available.” Chandran said. Access-
ins quality water has become o herculean
task- ~“We have pushed the completion to
fay next vear, an extenslon of foir months
Ao t0 water scarcity” he said.
Consmction sites on OMR consume L0
crore litres of water daily: The requirement

jwmn 7

WOES,,

orelap by the mumber of erips.
Tamil Nadu Water Lorry Onasers Asso
i P P Sarsvanan said wells

g | TS cannot make
n three trips @ day. When desperace
seek water, some tankers hike the

tarift,” he said

Actording tr construction secior sounc
ex, the Chennai Mot litan
Area covering the entine eity
and subarbs of Rancheepuram
and Tiruvallur districts is wit-
nessing construction of nearky
300 massive housing and offlce
space projects. This apart, an
independent house is heing
built on every second sireet in
the city Approximately 25000
kido litres of water is roquised
for & construction on 1060030,

Confederation of Tteal Estate Develop
ers' Association of India (CREDAI) Chen-
naichapier vice president 5 Sridharn said
providing water 1o workers i construction
sites s Also become an issue. “Already, we

" tran s

DEMAND

“ammid the water crisis.

recent

& Is bt the first musjor water
the sector is facing in
2

nstruction down

‘Haven’t seen such
= a crisis in 30 years’

uilders Assoclation
af Pndia. Southern
Centre, chairman

§ Ramaprabhu,
tells TOL about challenges
et renl estate socter ks facing

wtedd comerete (AAC) blocks is
i altermative and would e
duce depensdenes of water by
e, AAC ocks 30 ot require
mectar becaise chemnical paste
15 used to bind blocks. Con-
wond carried out using
lanc ks don't noed curing.
Imeriocking bricks is another
aption but they are expenshe

taking off. When

IDEAL WATER
> Water for construction
| purpase must be free of

‘muuilmlthw
impact on
concrete of iren rods
i > pH valoe should
than

are under sty T S
plx If the situation coneinues, it woukd bead
to further slowdown Ln constructions in
Chennal.” he said,

groundwater is not
suiitable for construc
Lion, one has todepend o

vt Supply 1!

= What Is the way out?

f a constry
1 lakh Hirvs of
b ewicuind w

tankers. But when tankers
are surugzEling 1o provide water
toresidents, how can we expoct

n requires
o, it could
25,000 litres.
depending on the materials
sex]. Biricks s be mvaided
2 they conssime a lot of water
somanultury s abo during
comstructions. Autoclrved aor

T ] = What changes can one
> OMR requires 120 crone aertsts in the past D years make to the intertors to
Btres of water daily for This s come at a time v water?

between TIMEL 1y e proects are -

y/ teplacedwith push and

automatie 1aps. This

will help in a big way to

reduce water consumption as
OpeT LS WRSTE MOre Waken

= Why should planning au-
thorities provide permis-
siom for localities that do
not have groundwater re-
wanrees?

Tt is o valid guestion, but
there ls no solutieon. Water re-
eycling fur small projects such
s four Kitchens shoukd be man-
st likoe: theose for madtl-storey
tralidings
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Can A Word Be Its Own Opposite?

Yes! They are called *contronyms*-words that are their own antonymes,
depending on usage.
Here are a few examples

*Dust* can mean ‘to add fine particles’ or ‘to remove fine particles’.

*Left* can mean both ‘remaining’ and ‘departed’.

*Off* can mean both ‘activated’ and ‘deactivated’.

Eg: “Set off” - Activated | “Switch off” - Deactivated

*Oversight* means both ‘watchful care’ and ‘an inadvertent error’.

*Screen®* can mean both ‘to show’ and ‘to hide’.
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NEW PATRON MEMBERS

Mr. M. Subramaniyan
M/s. Krithikaa's Reliance
Builders & Estates
No0.39/9, Arunachalam Road
Saligrammam

Chennai - 600093
45583656 / /19841051156

Mr. S. Sathish Kumar Mr.M. Subramani
M/s. Huiyu Constructions No.165, G.A. Road
& Development (P) Tondiarpet

No.10, 1st Floor Chennai - 600 021
Mooker Nalla Muthu Street 988456999

Parrys,Mannady,
Chennai — 600 001

8667716610

Innovate! Create! The Technology Wrapping Over the Building!

Y - §

ALTECHFAB

)

Aluminum Glass Glazing, ACP Cladding, Door, Windows, Partitions, Louvers. & All Kinds of Interior Works.

#81, Vengatathri Street, Kosapet, Chennai - 600012.

Ph: 9444441853 / 9444233417

email: contact@altechfab.net, elevationmakers2007@yahoo.co.in
web: www.altechfab.net
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DEVELOPERS

to Build &trong

SOLID BLOCKS | HOLLOW BLOCKS | PAVER BLOCKS
BLUE METAL | 6MMDUST | ‘M'SAND | CEMENT

FACTORY
No.178/1, Bye Pass Road, Poonamallee, Chennai - 56.
e-mail: lemondevelopers@gmail.com | newpyramidrk@gmail.com

OFFICE: No: 138, Sayee Nagar, 3" Street, Virugambakkam, Chennai - 600 092.

Cont: 9841699002 | 9841699491




UMA BLUE METALS

Manufacturing of High Standard “M” Sand & Plastering Sand,
ater Washing Process) using VSI Machine.

* B.G. Metals 20mm, 12mm & 6mm using by VSI Machine.

* 40mm, GSB, WMM Quarry Dust.

Crushing Unit Address:
Vettakara Kuppam Village, Kodur Post, Cheyyur Taluk,
Kancheepuram District-603 305.

Chennai Address:
No. 14/1, V.o.c Nagar 2nd Street, Anna Nagar East,
Chennai-600 102

Email: umabluemetals066@gmail.com

CONTACT:
97868 66768 / 94449 09746 / 78670 10036
94443 80781 | 99625 87979
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