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Hisfdi'y of Tall uildings:

In ancient history high building constructions are well known for example the Egyptian Pyramides.

The Great Pyramid of Giza - for thousands of years, it was the world's
tallest structure.

Several tall buildings were constructed in Chicago and New York. During
the 1880’s and 1890’s several buildings of 10-30 floors were constructed in
these two cities. The tallest of these exceeded 100 m of height.

Flatiron Building, architect Daniel Burnham, built 1902 and considered
to be the oldest remaining skyscraper in New York, 87 meters tall with 22
floors.

N OF
Eslic; ALL BUILDING®

Chrysler building, 319 m, 77 floors, constructed 1930, Architect William
Van Alen, both at Manhattan, New York City.

Empire State Building with the roof height of 381 m was the tallest

building in the
'r‘ iell
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world from 1931 to 1973 when World Trade Center was
constructed. When Petronas Tower in Kuala Lumpur,
Malaysia with 452 m of height was constructed 1998 the

leave south east Asia for the Middle East when Burj Tower & =5l ; N %
in Dubai in the United Arab Emitates will be finished 2006 or 2007 expected to be some 800 m of height.
Reaching these heights some people talk about superscrapers.

Structural configurations for earthquake resisting systems

Rigid frames connect the columns and girders via moment-resistant connections. The
lateral stiffness of a rigid frame depends on the bending stiffness of the columns, girders
and connections to the frame. A major advantage of the rigid frame is the open rectangular
spaces which allow greater planning for windows and doors. Rigid frames typically span
7 m to 10 m bays. When used as the sole lateral load resisting system, rigid frames are
economical up to 25 stories. Above that height, they are too flexible. Increasing the member
sizes would call for uneconomical solutions. Rigid frames are ideal for reinforced concrete,
because of the inherent rigidity of the joints. Steel frames are costly and takes more effort to
stiffen the moment-resistant connections. The size of the columns and girders at any level
are directly proportional to the external shear at that level. Therefore, they increase in size
towards the base. Floor designs are not repetitive as in the case of braced frames. Ceiling
height also increases towards the base because of the larger girders at the base. Therefore
the story heights may vary.

Reinforced concrete planar solid or coupled shear walls have been one of the most
popular systems used for high-rise construction to resist lateral forces caused by wind and
earthquakes. They are treated as vertical cantilevers fixed at the base. When two or more
shear walls in the same plane are interconnected by beams or slabs, as is the case with shear
walls with door or window openings, the total stiffness of the system exceeds the sum of
the individual wall stiffness put together. This is so because the connecting beam forces the
walls to act as a single unit by restraining their individual cantilever actions. These systems
are known as coupled shear walls. Shear walls used in tall office buildings are generally
located around service and elevator cores, and stairwells. In fact, in many tall buildings, the
vertical solid core walls that enclose the building services can be used to stabilize and stiffen
the building against lateral loads . Many possibilities exist with single or multiple cores
in a tall building with regard to their location, shape, number, and arrangement. The core
walls are essentially shear walls that can be analyzed as planar elements in each principal
direction or as three-dimensional elements using computer programs.

Rigid frames may be combined with vertical steel trusses or reinforced concrete shear

walls to create shear wall (or shear truss)-frame interaction systems. Rigid frame systems
Southern Builders | 7



are not efficient for buildings over 30 stories in height because the shear racking component
of deflection caused by the bending of columns and girders causes the building to sway
excessively. On the other hand, vertical steel shear trusses or concrete shear walls alone
may provide resistance for buildings up to about 10 or 35 stories depending on the height-
to-width ratio of the system. When shear trusses or shear walls are combined with Moment
Resisting Frames (MRF), a shear truss (or shear wall)-frame interaction system results.
The approximately linear shear-type deflected profile of the MRF, when combined with the
parabolic cantilever sway mode of the shear truss or shear walls, results in a common shape
of the structure when the two systems are forced to deflect in the same way by the rigid floor
diaphragm. The upper part of the truss is restrained by the frame, whereas at the lower part,
the shear wall or truss restrains the frame . This effect produces increased lateral rigidity of
the building. This type of system has wide applications for buildings up to about 40 to 70
stories in height. A “milestone” paper by Khan and Sbarounis presented the mechanics of
a shear wall-frame interaction system that led to the development of innovative structural
systems that are cost-effective .

During the last few decades several
buildings have been built utilizing belt truss
and outrigger system for the lateral loads
transfer throughout the world. This system
is very effective when used in conjunction
with the composite structures especially
in tall buildings . Outrigger systems have
been historically used by sailing ships to
help resist the wind forces in their sails,

t‘&llll

R EEEREEREEE

TTTTTee

making the tall and slender masts stable and strong. The core in a tall building is analogous to the mast of
the ship, with outriggers

acting as the spreaders and the exterior columns like the
stays. As for the sailing ships, outriggers serve to reduce the
overturning moment in the core that would otherwise act as
pure cantilever, and to transfer the reduced moment to the outer
columns through the outriggers connecting the core to these
columns . The core may be centrally located with outriggers
extending on both sides or in some cases it may be located on
one side of the building with outriggers extending to the M v el s 2t ctiggs

building columns on the other side.The outrigger systems may be formed in any combination of steel,
concrete and composite construction. Because of the many functional benefits of outrigger systems and
the advantages outlined above, this system has lately been very popular for super-tall buildings all over the
world. A very early example of outrigger structure can be found in the Place Victoria Office Tower of 1965
in Montreal designed by Nervi and Moretti. It was also used by Fazlur Khan in the 42-story First Wisconsin
Center of 1973 in Milwaukee, Wisconsin. However, major application of this structural system can be seen
on contemporary skyscrapers such as the Jin Mao Building in Shanghai and the Taipei 101 Tower in Taipei.

Whether it is frame shear wall system or outrigger system or the buttressed core system used in
Burj Khilifa in Dhubai , the behaviour of the core under lateral loads is vital for good seismic performance.

Therefore let us examine the failure modes of the shear wall systems and its seismic behavior.
Southern Builders | 8
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ABSTRACT

Urban Development - Chennai Metropolitan Planning Area - Inclusion of
additional areas in Chennai Metropolitan Planning Area under clause
(23-a) of section 2 of the Tamil Nadu Town and Country Planning Act,
1971(Tamil Nadu Act 35 of 1972) - Intention — Notified

HOUSING AND URBAN DEVELOPMENT (UD1) DEPARTMENT

G.0.(Ms) No.13 Dated: 22.1.2018
SlmeustEmaur oy e 2049
Gamelleriol aipLLD, 6w 09

Read:

1. G.0.Ms.No.2451, Rural Development and Local
Administration Department, dated 19.11.1974.

2. From the Member Secretary, Chennai Metropolitan
Development Authority, Letter No. C1/20154/2011, dated
2.8.2017.

ORDER:

While moving the Demand No0.26 on 3.7.2017 the then Hon'ble
Minister, Housing and Urban Development on the Floor of Tamil Nadu
Legislative Assembly made an announcement on Expansion of the
jurisdiction of Chennai Metropolitan Planning Area by adding certain
villages in Kancheepuram, Thiruvallur Districts and Arakkonam and
Nemili Taluks in Vellore District.

2. Based on the above announcement, the Member-Secretary,
Chennai Metropolitan Development Authority has sent the proposal for
expansion of Chennai Metropolitan Area for inclusion of additional area
under clause (23-a) of section 2 of the said Act.

3. The Government, after careful consideration of the above
proposal of the Member-Secretary, Chennai Metropolitan Development
Authority have decided to declare the intention to include additional areas
in the Chennai Metropolitan Planning Area under clause (23-a) of section
2 of the said Act. The appended Notification will be published in the Tamil
Nadu Government Gazette.

4. The Collector of Thiruvallur, Kancheepuram and Vellore Districts
are directed to republish the said Notification in the District Gazette.

5. The Director of Translation, Chennai-9, is directed to arrange to
have the Notification translated into Tamil and to forward the translation
urgently to the Collector of Thiruvallur, Kancheepuram and Vellore
Districts under intimation to the Government.

2..
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6. The Collector of Thiruvallur, Kancheepuram and Vellore Districts
are directed to report to the Government, the date of republication of the
Notification in the District Gazette.

(BY ORDER OF THE GOVERNOR)

S.KRISHNAN
PRINCIPAL SECRETARY TO GOVERNMENT

To
The Works Manager,
Government Central Press,
Chennai-600 079.
(for publication of notification in the TNGG)
The Member Secretary,
Chennai Metropolitan Development Authority,
Chennai-8
The Commissioner of Town and Country Planning,
Chennai-600 002.
The District Collector,
Chennai District, Chennai.
The District Collector,
Thiruvallur District, Thiruvallur.
The District Collector,
Kancheepuram District, Kancheepuram.
The District Collector,
Vellore District, Vellore,
The Director of Translation,Chennai-600 009.
All Departments of Secretariat, Chennai- 600 009.
The Pay and Accounts Officer, Chennai (East/North/South)
The Pay and Accounts Officer, Chennai - 600 009.
The District Treasury Officer, Chennai/Kancheepuram/Thiruvallur/Vellore.
The Principal Chief Accountant General(A&E), Chennai- 600 018.
The Principal Chief Accountant (Audit I) General, Chennai- 600 018.
The Principal Chief Accountant (Audit II) General, Chennai- 600 018.
The Accountant (CAS) General, Chennai - 600 009.
Copy to:
The Hon’ble Chief Minister’s Office, Chennai-9
The Deputy Secretary to Hon’ble Deputy Chief Minister, Chennai-9.
The Special Personal Assistant to Hon’ble Deputy Chief Minister
Chennai-600 009.
The Senior Private Secretary to Secretary to Government,
Housing and Urban Development Department, Chennai-9.
The Law (Hg&UD-sty)Department, Chennai-600 009.
SF/SC.
// FORWARDED BY ORDER //

SECTION OFFICER.
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- Mr.G.Ravindranath

IRS Commissioner

Seminar on E-Way Bill Goods and Service Tax on 31.01.2018.

1. Every registered person who causes movement of goods whose value is exceeding Rs. 50,000;
(1) in relation to supply, (i1) other than relation to supply, (iii) due to inward supply from an unregistered
person, shall file the details of the goods before commencement of movement of goods in PART A of GST
EWB-01.

If there is Principal- Job Worker relation sending goods from one state to another, then principal has
to furnish the details irrespective of any value of the consignment.

If one person who is not liable to get register himself under GST has supplied the handicraft goods
from one state to another is also liable to file e-way bill irrespective of the value of the consignment.

2. If the goods are transported by registered person as consignor or the recipient as consignee,
whether in his own conveyance / by hired one / by railways / by air / by vessel, then the registered person
or the recipient shall file the GST EWB-01 after furnishing the details in PART-B of GST EWB-01.

If E Way bill is not furnished by the supplier or recipient and directly handed over to transporter,
then transporter has to furnish the details in PART-A of GST EWB-01 on the basis of PART-B of GST
EWB-01 furnished by the supplier or recipient.

If the value is less than Rs. 50,000, then it’s optional to issue E Way bill for transporter.

If movement of goods is caused by the unregistered person, then it is optional for him or
transporter to issue the e-way bill

Itshall be deemed that the movement of goods is caused by the registered person (the recipient),
if an unregistered person supplies goods to the registered person.

If goods has been sent by consignor to transporter within 10 Kms(Same State or Union Territory),
then there is no need to issue E Way bill.

3. E Way Bill Number ( EBN) will be generated after submitting the E Way bill.

4. If there is a change in the vehicle between the movement of goods, then transporter has to update
the details of conveyance in GST EWB-01. But if movement of goods between transporter place to final
place is less than 10 kms(Same State or Union Territory), then no need to update the information.

5. GST EWB-02 (Consolidated E Way Bill) has been generated by the transporter, if there is
multiple E Way bill has been generated for multiple consignments.

If the value of the consignment is more than Rs. 50,000 and the supplier / recipient has not generated
the E Way bill, then transporter has to generate the E Way bill on the basis of invoice.
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6. E Way bill can be cancelled directly through common portal within 24 hrs.
7. Validity of E Way Bill:

Upto 100 Kms — One Day
For every additional 100 Kms of part thereof — One additional day.

8. Information has been made available to recipient. Recipient has to communicate the acceptance
or rejection of the consignment within 72 hrs of the details made available to him. If it is not done, then
it shall be deemed to be accepted.

9. No requirement to issue E Way bill under following circumstances:

Where goods transported is specified below.

S.No. Description of Goods

1. Liquefied petroleum gas for supply to household and non domestic exempted category
(NDEC) customers

2. Kerosene oil sold under PDS
Postal baggage transported by Department of Posts

Natural or cultured pearls and precious or semi-precious stones; precious metals and
metals clad with precious metal (Chapter 71)

Jewellery, goldsmiths’ and silversmiths’ wares and other articles (Chapter 71)

Currency

Used personal and household effects
Coral, unworked (0508) and worked coral (9601)”;

I Il NN I

* Goods are being transported by a non-motorised conveyance.

« If goods are being transported for custom clearance.

* Goods are being transported in notified area.

* where the goods, other than de-oiled cake, being transported are specified in the Schedule
appended to notification No. 2/2017- Central tax (Rate) dated the 28th June, 2017 published
in the Gazette of India, Extraordinary, Part II, Section 3, Sub99 section (i), vide number G.S.R
674 (E) dated the 28th June, 2017 as amended from time to time;

* goods being transported are alcoholic liquor for human consumption, petroleum crude, high
speed diesel, motor spirit (commonly known as petrol), natural gas or aviation turbine fuel; and

» where the goods being transported are treated as no supply under Schedule III of the Act.
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10. A person in charge of conveyance shall carry the (i) tax invoice / bill of supply / delivery
challan and (i1) Copy of E Way Bill or EBN

11. A summary report of every inspection shall be recorded by the proper officer within 24 hrs
of inspection in PART-A GST EWB-03 and the final report shall be submitted within 3 days of such
inspection in PART-B GST EWB-03.

12. If the vehicle has been intercepted and detained for period exceeding 30 Minutes, then the
transporter may upload the said information on common portal in GST EWB-04.

13. Present Status of E-Way Applicability:-

Please note E-Way bill now not mandatory due to technical glitches and the Government of India
deferred the same by a notification appended below

sk s sfe sk sfe sk ske sk sl sk sk sfe sk sfe sk sk sk sk s sk sfe sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk skeoske sk sk seoskosk ko skok

*[To be published in the Gazette of India, Extraordinary, Part |1, Section 3, Sub-section
0)]
Government of India
Ministry of Finance
Department of Revenue
Central Board of Excise and Customs

Notification No. 11/2018 — Central Tax
New Delhi, the 2" February, 2018

G.SR......(E):- In exercise of the powers conferred by section 164 of the Central Goods and
Services Tax Act, 2017 (12 of 2017), the Central Government hereby rescinds except as
respects things done or omitted to be done before such rescission, the notifc ation of the
Government of India in the Ministry of Finance (Department of Revenue) No. 74/2017 —
Central Tax dated the 29" December, 2017, published in the Gazette of India, Extraordinary,
Part 11, Section 3, Sub-section (i), vide number G.S.R 1601 (E), dated the 29" December,
2017.

[F. N0.349/58/2017-GST(Pt.)]

(Dr. Sreeparvathy S.L.)
Under Secretary to the Government of India
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Suitability of manufactured sand (M-Sand) as
fine aggregate in mortars and concrete

Prof. B. V. Venkatarama Reddy
Department of Civil Engineering
Indian Institute of Science
Bangalore — 560 012

January 2012

1. Introduction

Sand is used as fine aggregate in mortars and concrete. Natural river sand is the most preferred choice
as a fine aggregate material. River sand is a product of natural weathering of rocks over a period of millions
of years. It is mined from the river beds and sand mining has disastrous environmental consequences. River
sand is becoming a scarce commodity and hence exploring alternatives to it has become imminent. Rock
crushed to the required grain size distribution is termed as manufactured sand (M-sand). In order to arrive
at the required grain size distribution the coarser stone aggregates are crushed in a special rock crusher and
some of the crushed material is washed to remove fines. This investigation is an attempt to evaluate the
characteristics of mortars and concrete using M-sand as fine aggregate. For the purposes of comparison
characteristics of mortar and concrete with river sand has also been explored.

2. Scope and details of the study

Major objective of the study was to examine the suitability of M-sand as fine aggregate in mortars
and concrete. Apart from characterising the properties of M-sand, tests were performed on the mortars and
concrete using M-sand as well as natural river sand. One M-sand sample (supplied by the Department of
Mines and Geology) and one natural river sand sample were used in the investigations. The following tests
were performed.

1. Characteristics ofM-sand; grain size distribution, pH and chemical composition
2. Mortar and masonry characteristics using M-sand and river sand

*  Compressive strength of mortar

* Flow/workability

*  Water retentivity

* Brick-mortar bond strength

* Compressive strength and stress-strain relationships for masonry
3. Concrete characteristics (two grades M20 and M30)

* Consistency

» Strength (compression and flexure)

* Shrinkage
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* Bond (pull out test) strength
*  Modulus: stress-strain relationships

The test programmes for mortars and concrete are highlighted in Tables 1 and 2 respectively. Two cement
mortars (1:6 and 1:4, cement : sand by volume) were used and tested for strength, workability, water
retentivity, masonry compressive strength and masonry bond strength. Similarly, M20 and M30 grade
concretes were tested for workability, shrinkage, strength, stressstrain characteristics and bond strength.

Table 1: Test programme for mortars using River sand andM-sand

Mortar and masonry property 1:6 cement mortar 1:4 cement mortar

River M-sand River | M-sand
sand sand

W/C ratio versus mortar flow V \ v \

Compressive strength at 85% and 100% flow \ \ \ \

Compressive strength at 85% and 100% flow V \ V V

Strength and stress-strain relationships for masonry \ \ - -

Flexure bond strength of masonry \ \ e -

Table 2: Test programme for concrete using River sand andM-sand

Concrete property M20 grade concrete | M30 grade concrete
River M-sand River | M-sand
sand sand
Consistency (slump) \ N N N
Drying shrinkage v N N N
Compressive and flexure strength \ \ \ v
Stress-strain relationships \ N — —
Bond strength (pull out test) \ N - —

3. Test methods and testing procedures

One rich mortar (1:4) and one commonly used mortar (1:6, M2 grade as per IS: 1905) were selected.
Standard mix proportions for M20 and M30 grade concrete (commonly used) were selected following IS
456 code guidelines. Selected mix proportions for M20 and M30 grade concretes are 1:2:4 and 1: 1.66: 3.33
(cement: fine aggregate: coarse aggregate, by weight) respectively. The tests were performed using relevant
standard codes of practice guidelines as mentioned below.

(a) Mortars

* Flow characteristics: BS 4551 - 1980

*  Water retentivity and compressive strength: IS 2250 — 1981 (2000)

* Flexure bond strength: ASTM C1072

* Masonry compressive strength: IS: 1905 — 1987 (2002)

(b) Concrete

* Consistency of concrete: IS: 1199 — 1959 (2004)

* Drying shrinkage: IS: 1199 — 1959 (2004)

» Stress-strain relationships: IS: 516 — 1959 (2004)

* Bond strength (pull out test): IS: 2770 (Part I) — 1967 (2002)

*  Compressive strength and flexure strength: IS: 516 — 1959 (2004)
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4. Test results and discussion for mortars
(a) Characteristics of M-sand and natural river sand

Fig. 1 shows texture and shape of the M-sand and natural river sand particles. The grain size
distribution curves of these sand samples are displayed in Fig. 2. Also, the upper and lower bound grain
size distribution of curves of grading Zone-II sand specified in IS 383 code are displayed. Table 3 gives
details of the properties of both the types of sand. The following observations can be made from the grain
size analysis results in Fig. 2 and the results given in Table 1 and Fig. 1.

1.

2.

The shape of the M-sand particles resembles with those of river sand particles. Flaky and
elongated coarse particles are absent in the M-sand.

M-sand is well graded and falls within the limits of grading Zone-II sand, grading limits specified
in IS 383 code. Code allows 20% fines less than 150 microns for crushed stone sands.M-sand
is devoid of clay size fraction and the fraction below 150 microns is about 18% (IS 383 code
limit is 20%).

The specific gravity is 2.63 and 2.67 for M-sand and river sand respectively. Bulk densities
of M-sand and river sand are 15.1 and 14.5 kN/m3 respectively. Bulk density of M-sand is
marginally higher than that of river sand. The pH of M-sand and river sand is 10.11 and 8.66
respectively.

M-sand contains typical rock forming minerals like quartz, feldspar, mica group of minerals, etc
as revealed by X-ray diffraction (XRD) studies. Rock forming minerals like Quartz, feldspar, etc
are basically inert in nature. Mica group consists of muscovite, biotite, boromuscovite, etc. The
mica group of minerals are not interfering in the cement hydration and strength development
in mortars and concrete.

Table 3 — Properties of M-sand and river sand

Properties Type of Sand
M-sand River sand

Textural composition (% by weight)

Coarse Sand (4.75 — 2.00 mm) 28.1 6.6
Medium sand (2.00 — 0.425 mm) 44.8 73.6
Fine sand (0.425 — 0.075 mm) 27.1 19.8
Specific gravity 2.63 2.67
Bulk density (kN/m3) 15.1 14.5
pH 10.11 8.66

Chemical composition ofM-sand

M-sand contrains elements like Si, Al, Ca, Mg, Na, K, Fe, etc.

COARSE FRACTION MEDIUM FRACTION FINE FRACTION

RIVER SANT | F1-SAND RIVER SAND

Fig. 1 — Texture of M-sand and natural river sand particles
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Fig. 2 — Grain size distribution curves of the M-sand and River sand (b) Mortar characteristics (b)
b) Mortar characteristics using M-sand and river sand:

Flow/workability: Workability of the mortar should be such that it allows the mason to spread
the mortar easily and adheres well to the masonry units. Mortar composition as well as watercement ratio
affects the workability. Workability of the fresh mortar can be measured by conducting a flow table test
following the BS — 4551 code guidelines. Workability of fresh mortar is expressed as flow value. Fig. 3
shows mortar flow at 85% using M-sand in 1:6 cement mortar.

Fig. 3 — M-sand mortar at 85% flow (no segregation)
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Fig. 4 — Flow versus water cement ratio for
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Flow tests were performed on the two types of
mortars in order to establish relationships between
flow and water-cement ratio. Figs. 4 and 5 show
the flow versus water-cement ratio relationships
for the 1:6 and 1:4 cement mortars respectively.
Mortars with M-sand exhibit better flow
characteristics. For example in case of 1:6 cement
mortar, to achieve 100% flow the water cement
ratio required is about 1.4 using M-sand and 1.75
using river sand. Similarly, for 1:4 cement mortar,
it is 0.88 and 1.20. To achieve a given flow value,
mortar with M-sand requires lower water-cement
ratio. Lower water-cement ratio results in better
characteristics for the mortars in hardened state.
Flow values of different types of mortars from
various construction sites were measured by
Reddy and Gupta (2005) and they indicate a range
of 85 — 100% for flow values.

160

140

120 - . .
80 -
60 -
40 -
20 - H H

(1] T T : T T : 1

0.5 0.65 0.8 0.95 1.1 1.25

Water-cement ratio
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—8— River sand

Fig. 4 — Flow versus water cement



cement mortar ratio for 1:41:6 cement mortar

Compressive strength: Compressive strength of mortars was assessed following the guidelines of IS 2250
code. Mortar flow (indicates workability) measurements carried out by Reddy and Gupta (2005) for a set
masonry mortars collected from the different construction sites indicate a range of 85 — 100%. Therefore,
the strength of the mortars was examined at two flow values of 85 and 100%. The water-cement ratio
corresponding to the flow of 85 and 100% for the 1:4 and 1:6 cement mortars (using river sand and M-sand)
is given in Table 4. For a given flow value there is considerable difference in the water-cement ratio of
mortars using M-sand and river sand. Mortars with M-sand exhibit better flow and need lower water-
cement ratio when compared to mortars with river sand.

Compressive strength values given in Table 4 represent mean of four specimens. Considerable increase in
compressive strength of mortars between 7 and 28 days curing irrespective of flow value and sand type
for both the mortars. There is doubling of mortar strength when M-sand is used instead of river sand. 28
day compressive strength of 1:6 and 1:4 cement mortars is about 8 and 16 MPa respectively for flow in the
range of 85 — 100%. The results reveal that use of Msand produces higher strength for the mortars.

Table 4 - Compressive strength mortars

Mortar Water — cement ratio cement ratio strength (MPa)
Proportion Flow River sand M-Sand
R )
é:i:ﬁtl?rsigd (%) | Riversand | M-Sand 7 days 28 days 7 days 28 days

16 85 1.72 1.30 2.10 4.03 5.15 8.53
100 1.75 1.34 1.96 3.82 4.88 8.19

14 85 1.13 0.84 2.84 7.35 12.89 15.96
100 1.18 0.88 2.77 6.04 11.89 15.96

Water retentivity: Fresh mortar is sandwiched between bricks or blocks during the construction of masonry.
Moisture gets sucked by the brick or block from the water rich mortar joint. The amount of water sucked by
the brick or block from the mortar depends upon the porosity of the masonry unit, moisture content of the
brick or block at the time of construction and the ability of the mortar to retain water against brick suction.
Thus water retentivity can be defined as the ability of the mortar to retain water against the suction of the
brick or block. Mortar has cementitious materials, thus initially it requires certain amount of water for the
hydration process and development of strength. If the water loss from the mortar is large, this leads to low
watercement ratio in the mortar and improper hydration of the fresh mortar, thereby affecting the mortar
characteristics and the bond development. Water retentivity of the mortar depends upon various factors
like the mix proportion, water-cement ratio, type of cementitious binder, etc. ater retentivity of 1:6 and 1:4
cement mortars was examined using the procedure laid down in IS-2250 code.

Water retentivity values for 1:6 cement mortar using river sand and M-sand are 27.3% and 28.5%
respectively. For 1:4 cement mortar it is 25.6% and 35.6% for river sand and M-sand respectively. Thus,
water retentivity of mortars improves with the use of M-sand. Better water retentivity results in better
strength and bond development.

Brick-mortar bond strength: There should be good bond between the mortar and the brick for the
masonry to perform satisfactorily. Bond strength becomes significantly important when the masonry has
to resist tensile and shear stresses. Large number of parameters pertaining to bricks/blocks, mortars and
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construction practices influence the masonry bond strength. Surface characteristics of the masonry unit
(pore size distribution, porosity, etc.), moisture content of the unit at the time of construction, absorption
characteristics of the unit and mortar composition are some of the important characteristics influencing
brick-mortar bond development. Brick-mortar bond strength can be measured by testing the masonry
prism using a bond-wrench test set-up. ASTM C1072 code gives the procedure for bond-wrench test to
evaluate the flexure bond strength of masonry prism. Fig. 5 shows the modified bond wrench set-up used
in determining the flexure bond strength of masonry prism.

Flexure bond strength of masonry prisms using local burnt clay bricks and the 1:6 cement mortar with
M-sand and river sand was determined. Six prisms were tested in each category to get the mean value of
flexure bond strength. The flexure bond strength of masonry using 1:6 cement mortar (with 85% flow)
was 0.06 MPa and 0.15 MPa for river sand and M-sand mortars respectively. The flexure bond strength
of masonry prism has improved by 150% when M-sand was used instead of river sand in the 1:6 cement
mortar.

Compressive strength of masonry: Compressive

Clamping Pulley strength of masonry was examined by testing
Bracket * C/ five brick high stack bonded masonry prisms.
String Prisms (size: 105 x 225 x 445 mm, having height

Mortar to width ratio of 4.23) were prepared using

Bricks =1 burnt clay bricks having compressive strength
of 10.1 MPa (mean value) and using 1:6 cement

mortar with river sand and M-sand. Compressive

Fixing h strength of the masonry prisms was 3.35 MPa
clamp :FE O, Concrete Base and 4.38 MPa for mortar with river sand and
A RS E’ 1 Msand respectively. These are the mean values
; [\F"é Ll ,\’ e : San of six prisms. Nearly 30% increase in masonry

strength due to the use of mortar with M-sand
was observed. Fig. 6a shows the masonry prism

Fig. 5 — Flexure bond test set-up for masonry prism failure (typical vertical splitting cracks) using
mortar withM-sand.

Stress-strain relationships for masonry:
Stress-strain relationship was generated by
testing stack bonded masonry prisms built
using 1:6 cement mortar. The longitudinal
strains were monitored through electrical
resistance strain gauge as shown in Fig.
6b. The stress-strain curve for the masonry
is shown in Fig. 7. The initial tangent
modulus for the masonry is 1200 MPa
and 500 MPa for the mortar with M-sand
and river sand respectively. Modulus
of masonry with M-sand is more than
double that of modulus for masonry with
river sand. The increase in modulus can

be attributed to better bond between the
mortar and the brick. Fig. 6 — Stack bonded masonry prisms under compression tests

(a) Typical failure pattern (b) Prism with strain gauge
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Fig. 7 — Strain-strain relationships for the masonry

5. Summary of results on mortars
The results of the tests on mortars and masonry using river sand and M-sand as fine aggregate can
be summarised as follows.
1. Grading limits of M-sand falls within the grading Zone-II sand, grading limits specified by IS
383 code.
2. Shapes of the M-sand particles resemble the shape of river sand particles.
Bulk density and specific gravity of M-sand are comparable to those of river sand.
4. Mortars with M-sand show better workability and require lower water-cement ratio to achieve
a specific flow value when compared to mortars with river sand.
M-sand mortars show higher water retentivity values
6. Compressive strength of mortar with M-sand is higher than that of the mortar with river sand
for mortar flow in the range of 85 — 100%.
7. Flexure bond strength of masonry using M-sand mortar is significantly higher when compared
with the mortar using river sand.
8. M-sand mortar shows higher compressive strength and modulus for masonry when compared
with the values for masonry using river sand.

(O8]

9]

6. Test results and discussion for concrete

Standard mix proportions for commonly used M20 and M30 grade concrete were selected following IS
456 code guidelines are given in Table 5. Various tests on fresh and hardened concrete were conducted
following the guidelines of standard codes of practice mentioned in section 3.

Consistency of concrete: This was measured by conducting a slump test. Keeping the watercement ratio
at 0.50 and using super plasticizer (at 15 ml per kg of cement as specified by the manufacturer) the slump
values were determined for both M20 and M30 mixes using river sand and M-sand as fine aggregate.
Concrete with river sand gives higher slump value. IS 456 code specifies a minimum slump of 50 mm for
medium workability. Both the concrete mixes meet this requirement irrespective of the type of sand.

Compressive and flexure strength of concrete: Compressive strength was determined by testing the 28 days
cured cube specimens (of size: 150 mm). The mean compressive strength values of 5 cube specimens are
reported in Table 5. Compressive strength of M20 and M30 grade concretes with M-sand as fine aggregate
1s 6 — 9% higher when compared with the results using river sand as fine aggregate.

Flexure strength of concrete was determined using prisms (size: 100 x 100 x 500 mm) following
the IS 516 code guidelines. Three specimens were tested in each category and the mean values are reported
in Table 5. The results show that use of M-sand as fine aggregate lead to 12 — 15% higher flexure strength
when compared to the results of concrete with river sand.
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Table 5 — Characteristics of concrete usingM-sand and river sand
* C: cement, FA: Fine aggregate, CA: Coarse aggregate;
Standard deviation values in parenthesis

Mix Ww/C Slump River sand M-Sand
proportion | ratio (mm) Compressive | Flexure Slump | Compressive | Flexure
(by weight) strength strength (mm) strength strength
(C:FA:CA)* (MPa) (MPa) (MPa) (MPa)
1: 1.66: 3.33| 0.50 80 42.20 42.20 55 44.78 4.54
(M30 grade) (1.00) (1.00) (2.59) (1.15)
1:2:4 0.50 110 37.68 3.29 76 41.03 3.86
(M20 grade) (6.06) (0.16) (3.95) (0.33)

Bond strength: The bond between rebar and the concrete was examined by conducting a pull out test.
The pull out test was performed using 12 mm tor-steel bar for M20 concrete following the IS 2770 code
guidelines. Fig. 8 shows the pull-out test specimens and the test set-up. The bond strength at failure (mean
of three specimens) with river sand and M-sand as fine aggregate is 13.9 and 14.1 MPa respectively. The
bond strength is marginally higher in case of M20 concrete with M-sand.

Stress-strain characteristics of concrete: Concrete
cylindrical specimens of size 150 mm diameter and
300 mm height were cast using M-sand and river
sand as fine aggregates. After 28 days of curing the
cylinders were tested in a displacement controlled
testing machine. Fig. 9 shows the test set-up with
electrical resistance strain gauge in position and the
typical failure of the concrete cylindrical specimen.
Fig. 10 shows the stress strain curves (mean of
three) for M20 concrete with M-sand and river sand
as fine aggregate. Both the concretes show similar
stressstrain behaviour. The secant modulus (at 30%
of compressive strength) of the concrete (M20 grade)
with M-sand and river sand is nearly equal at 24,000
(a) Test specimen (b) Test set-up MPa. The strain corresponding to peak stress is

Fig. 8 — Pull-out test 0.0017 and 0.0021 for the concrete using river sand
andM-sand respectively.

30 4 —&—River sand
—E—M-sand

Compressive stress (MPa)

0 0.0005 0001 0.0015 0.002 0.0025 0.003 0.0035 0.004

Strain

Fig. 9 — Test set-up for stress-strain measurements and the failure pattern of concrete cylinder Fig. 10 — Stress-strain curve for concrete with M-sand

Drying shrinkage: Shrinkage studies are under progress
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7. Summary of results on concrete
Two commonly used grades of concretes M20 and M30 were examined for their characteristics in
fresh and hardened state. The results can be summarised as follows.

1. IS 456 code specifies a minimum slump of 50 mm for medium workability. M20 and M30
grade concrete mixes meet this requirement when M-sand is used as fine aggregate.

2. Compressive strength of concrete (M20 and M30) with sand is marginally higher (6 —-9%) when
compared to the concrete with river sand.

3. Flexure strength of M-sand concrete is 12 — 15% higher than that of river sand concrete.

4. Pull out bond test indicates marginally higher bond strength for M-sand concrete when compared
with the bond strength of river sand concrete.

5. The stress-strain behaviour of M-sand and river sand concretes are similar. The secant odulus
(at 30% of compressive strength) of the M20 grade concrete with M-sand and river sand is
nearly equal at 24, 000 MPa.

References

1. ASTM C1072-11 “Standard Test Methods for Measurement of Masonry Flexural Bond
Strength” American Society for Testing Materials.

2. BS: 4551 - 1980, "British standard methods of testing mortars, screeds and plasters", British
Standards Institution, U. K.

3. 1S:456 — 2000, “Plain and reinforced concrete — code of practice”, Bureau of Indian Standards,
New Delhi, India.

4. 1IS:383 - 1970 (2002), “ Specification for coarse and fine aggregates from natural sources for
concrete”, Bureau of Indian Standards, New Delhi, India.

5. IS: 2116 — 1980 (1998), “Specification for sand for masonry mortars”, Bureau of Indian
Standards, New Delhi, India.

6. 1S:2250-1981 (2000), "Indian Standard Code of Practice for Preparation and Use of Masonry
Mortars", Bureau of Indian Standards, New Delhi.

7. IS: 1905 - 1987, "Code of Practice for Structural Use of Un reinforced Masonry", Bureau of
Indian Standards, New Delhi

8. IS: 1199 — 1959 (2004), “Methods of sampling and analysis of concrete” Bureau of Indian
Standards, New Delhi, India.

9. IS:516—1959 (2004), “Methods of tests for strength of concrete”, Bureau of Indian Standards,
New Delhi, India.

10. IS: 2770 (Part I) — 1967 (2002), “Methods of testing bond in reinforced concrete”, Bureau of
Indian Standards, New Delhi, India.

11. Venkatarama Reddy, B. V. and Ajay Gupta, Characteristics of cement-soil mortars, Materials

and Structures (RILEM), Vol. 38 (July 2005), No. 280, 639-650.

Summary and Recommendations

Characteristics of mortars, masonry and concrete were examined using M-sand as fine aggregate
and the results were compared with those of river sand as fine aggregate. Two mortars (1:6 and 1: 4, cement
: sand, by volume) and two grades of concrete (M20 and M30) were considered in these investigations.
M-sand supplied by the Department of Mines and Geology was used. A natural river sand belonging to
grading Zone — II sand classification (IS 383) was used for the purposes of comparison. The following
points emerge from the experimental investigations using M-sand and river sand examined in the present
investigation.
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1. M-sand is a well graded material and falls within the grading limits specified by the IS 383
code for grading Zone —II sand. Shape of the M-sand particles resemble with those of river sand
particles. Flaky and elongated coarse particles are absent in the M-sand.

2. Mortars withM-sand exhibit better workability and water retentivity characteristics.

3. Compressive strength of mortars with M-sand is higher than that of the mortar strength with
river sand for a given flow.

4. Flexure bond strength of masonry using M-sand mortar is significantly higher than the mortar
using river sand. This indicates better adherence of mortar to the masonry unit.

5. Compressive strength and modulus for masonry using M-sand mortar is higher when compared
with the values for masonry using river sand.

6. Concrete with M-sand possess higher strength (compressive and flexure) when compared with
river sand concrete.

7. M-sand concrete possess better bond strength between rebar and concrete. M-sand concrete and
river sand concrete have similar stress-strain behaviour and stress-strain characteristics.

IS 2116 and IS 383 codes on sand for mortars and masonry specify the use of crushed stone sand for
concrete and masonry mortar. Some of the definitions and notes on crushed stone sand mentioned in these
two IS codes are highlighted below.

1. IS — 2116, clause 2.3: Crushed stone sand and crushed gravel sand: A fine aggregate produced
by crushing of stone or natural gravel.

2. IS — 383, clause 1.1: This standard covers requirements for aggregates, crushed or uncrushed,
derived from natural resources, such as river beds, deposits, rocks, bed rocks and gravel.

3. IS — 383, clause 2.1.2: Crushed stone sand is a fine aggregate produced by crushing of hard
stone

4. IS —383, clause 2.1.3: Crushed gravel sand is a fine aggregate produced by crushing of natural
gravel.

5. IS —383, Table 4 (clause 4.3): This Table is about fine aggregates. Fine aggregates are grouped
under four grading zones (Grading Zone I to IV). Table gives upper and lower bound limits
for the grain sizes in each grading zone. Note 1 in this Table specifies the permissible limit
enhancement for crushed stone sands. Note 1 reads as: “For crushed stone sands, the permissible
limit on % passing 150-micron IS Sieve is increased to 20%. This does not affect the 5%
allowance permitted in clause 4.3 applying to other sieve sizes”.

The present investigation shows that the characteristics of mortars and concrete using M-sand as fine
aggregate are superior when compared to the natural river sand as fine aggregate. The results pertain
to the most commonly used grading zone — Il sand. M-sand falling within the grading Zone II sand,
grading limits specified by IS 383 code and manufactured from the hard rock is suitable as fine aggregate
in concrete and masonry mortars. Also, IS-2116 and IS 383 codes permit the use of crushed stone fine
aggregate in masonry mortars and concrete.
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Media Focus

Real estate regulator to get head, memberssoon

Will make sure only persons of integrity and rhose without financial interest in the sector are picked for the posts, says official

T. RAMAKRISHNAN

CHENNAL

“The Tamil Nadu Real Fstate
Regulatory Authority (TNRE-
RA}, a body meant for pro-
tecting the interests of the
consumers, is all set to get a
chairperson and two mem-
bers shortly.

The State g
will, in a matter of days, an-
notnce the appointment of
the chief and members, says

mlmm ﬂnTanﬂlrhduw

--mmahmm:m MMWMNM
“ntified by the State in mms;'ew bl

sections. At the same time,
the authorities are also “con-
scipus that only persons of

integrity beyond question”
and those who have “no fi-

an official in the Housing De- -W up profession-
partment. A three-member feaars ok P""""_'E o als" for the TNRERA, the bo-
selection committee, com- « Autharity to host on its dy would not function as a
prising a judge of the Madras website detalls : institution.

High Court, is said to have 0 A i However, the official,
completed its task of zeroing + Vinlations to attract comparing the TNRERA with
in on probable candidates penalty up to 10% of the Electricity Regulatory
for the three slots. P O G Comission and other bo-
palSeuetaryulousﬂ:g)IS. . v . women, said the former was
Krishnan] is functi as  tate Appellate Tribunal, on  tion over And: and Ni-  reg ves of the real closer to the Reserve Bank of
the Authority. In December,  the basis of the recommen-  cobar Islands too. tate industry in RERA, the of-  India and the Securities and
B. Rajendran, a former judge  dation of Chief Justice Indira  Responding to reports of  ficial pointed out that the go-  Exchange Board of India. It
of the High Court, was made ee, Both RERA andthe  pressure being exerted on  vernment itself had invited has got “extensive powers”
chairperson of the Real Es-  Tribunal will have jurisdic-  the government to include nominations from different  including the power to order

imprisonment, if one were to
o by Section 59 of the Real
 Estate (Regulation and Deve-
lopment) Act, 2016. “Cer-
tainly, it s not an advisory

, unlike the Commission

tablishment of the Authority, |
it did not want the new body |

lean phase that it has been
going through on account of
avariety of factors,” she said.
§. Ramaprabhu, secretary,
suuﬂiemcenmcflheauﬂ
ders' Association of India
(BAD), said that while his or-
ganisation welcomed the es-

SATUI

On the row over the tem- |
porary location of the Auth-
ority’s office on the premises
of the CMDA, the ofiicial said
that while the government
was looking for a permanent
site for the TNRERA, the ties
between the Authority and
the CMDA are not like the
one between the regulator
and the regulated, as the
‘TNRERA has no jurisdiction
over the CMDA.

owss THE HINDU
DAY, JANUARY 20,2018

Hits out at government for having failed to protect riverbeds; rules that regulating import of sand doesn't fall under theEtate‘s%mbit

CHENNAL

In a hard-hitting judgment,
i Division Bench of the Ma-

mmmunhadmm

The Bench also con-
firmed other directions is-
sued by Justice R. Mahade-
van, who had directed the
State government to permit
the sale of imported river
sand either by way of execu-
tive Instructions or by
enacting a law,

Further, to ensure that lo-

«cal sand dealers do not con-
dmmexpll;hﬂmﬂmby
misusing the permission
granted to them to sell im-
pomdsmd,mejudgetwd

ardered strict vlgﬂanoehy

establishing

checkmmdwm
them with closed circuit te-
levision cameras, besides

Stringent g up of permanent check posts and equipping
them with CCTV cameras, besides severe penal action against those misusing import permits.

pono(mwwml, and the-
, the State govern-

Qlfemlnmsnm

protected, there is
no doubt that it
will endanger the
very existence of
human life

MADILAS HIGH COURT

the judge h’ad traversed.
beyond the scope writ
petmunlwgmer a ban

felt it could be used to pre-
serve the ecology of the

State has a long history of il-
Iega!mmmsmdﬂ:emm
ment was unsuccessful in

ronmmaynmheﬁt
civil constructions, the
agreed with senior
mmsel M. Vallinayagam
ahdlsaacMohanlal repre-

. that only sand with above

954 of silica content could
not be used for

construction.

‘The judges also nated the
fact that Karnataka had im-
ported river sand from Ma-

- laysia and that many sky
had

scrapers in Malaysia
been built only with its river
sand. Experts in Malaysia
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Strict sand import rules
leave builders worried

Govt order says PWD alone reserves the right to sell imported sand

C SHIVAKUMAR @ Chennai department. ity is also being questioned. He
iah St The order justified the restric- said the first consignment of sand
TAMIL Nadu has for the first time  tions since unregulated importof  imported from Malaysia is facing
brought in regulations on import sand could lead to invasion of ex-  riskof being returned as it has lot
and buying sand from outside the otic flora and fauna. Also, sub-  of silicon.
State. But, builders say theregula-  standard sand could result in poor Currently, the second consign-
tions are so stringent that it would  construction quality and hencea ment of sand has also arrived in
make import of sand very threat to people's lives. Thoothukudi from Malaysia,
difficult. “Why would a developer import  Prabhu said.

The carefully worded govern-
ment order issued by Public
Works Department on December
8 (but made public only on Fri-
day), says the department alone
reserves the right to sell imported

55,000 tonnes of sand at a cost of
7 crore and risk the threat of it
getting rejected,” asks S Rama
Prabhu, secretary, Builders Asso-
ciation of India. He says the gov-

Ban on sand mining in the State
has already resulted in spiralling
of prices to 135 per cubic feet.

A retired senior engineer from
Public Works Department said the
government should work on creat-

or sand brought from outside the would a developer ing a Sand Corporation, as pro-
State. @ mh:uts_r,,c:mmgf posed by the former Chief Minis-

Though it does not explicitly sandatacostof¥7croreand  ter J Jayalalithaa, to import sand
bans import or purchase of sand risk the threat of it getting from outside the country The pro-
from outside the State, the order rejected. The government posal was mooted exclusively to
could mean that such sand could itself betterimportthesand  sell and procure sand with PWD
be allowed only for own use of the and sell it to builders engineers monitoring the quality.
importer or the purchaser. Prabhy, secretary, The proposal never materialised.

Even then, Public Works De- m Rssotiationof bula Meanwhile, developers ques-
partment alone reserves the right tion why the government is trying

to store the sand and it can be
transported only with the permis-
sion of the department. This
could mean the importer may
have to store sand in a PWD go-
down and transport it to his site
after taking permission from the
department,

PWD can also reject the use of
such sand for construction pur-
pose if the sample test by the de-
partment shows the material is

ernment itself better import the
sand and sell it to builders.

The government order was si-
lent in this aspect.

While the Madras High Court
order in November, which was the
first to point out the lack of regu-
lation on import of sand, suggest-
ed a sand corporation forthe pur-
pose, the government order is

to control import of sand from
other countries when the same pa-
rameters are not being adopted in
import of steel, cement, coal and
other things.

Suresh Krishn, president of
Confederation of Real Estate De-
velopers’ Association of Ind
(CREDAI), Chennai Chapter, who
was vociferous that government
allow sand to be imported, says
that when the government is per-

substandard. silent on this aspect. mitting import of steel and ce-

If the importer wishes to sell Prabhu also questioned why the  ment why it is controlling the im-
the sand, he can do itonly to PWD  PWD is not conducting the same port of sand by not allowing
at the price fixed by the checkson local sand whose qual- private players.
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All India Past Vice

Celebrates His Birtﬁd'cy with our Momﬁers at EC Meeting

We request you to patronize the issue by providing your advertisement, to
promote your products on our Southern Builder Magazine for the year 2017-18.

TARIFF

Description Rate per issue per Annum

Mnulti Colour A4 Size
Rear Cover Outer .30,000/ - .3,00,000/ -

Multi Colour A4 Size front
Cover Inner / Rear Cover .20,000/ - .2,00,000/ -
Inner.

Multi Colour A4 Size Inner
Page. .15,000/- .1,50,000/-

Multi Colour Half size Inner
Page. .10,000/- . 1,00,000/-

Black & White A4 Size Inner
Page. .10,000/- .1,00,000/-

Black & White Half Page Inner
Page. Rs.6,000 /- Rs.60,000/ -

I welcome articles, for publish and your valuable suggestions Yours
to bring out the magazine in a best manner. K. Venkatesan (Chairman)

+5% GST
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Managing Director C H A RA N W I N D OWS
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MANUFAGTURER OF
UPVC
WINDOWS & DOORS

WARRANTY

# 21 Kalaivanar street, Oragadam, Ambattur, Ch - 53
Pughazendhi : 99404 31134 Senthil Murugan : 9566043344
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UMA BLUE METALS

inufacturing 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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SB THEATRES

No. 2, Amman Koil Street, Kumanachavadi Main Road,
Poonamallee, Chennai-56.




Total Concrete Solutions

Your Partner in Production, Transportation & Placement of Concrete

Batching Plants| Concrete Pumpsl Transit Mixers | Concrete Recycling Plants | Belt Conveyors| Separate Placing Booms | Shotcrete Pumps! Tower Cranes

SCHWING SCHWING STETTER (INDIA) PVT LTD
Stetter ISO 9001:2008 :: OHSAS 18001:2007 :: 1SO 14001:2004

F 71 - 72, SIPCOT Industrial Park, Irungattukottai, Sriperumpudur Taluk, Kancheepuram District, Tamil Nadu - 602117
Phone : 044 71378106 Visit us at www.schwingstetterindia.com

MUMBAI022 25624863 / 64, 30718300 / 33555588 | NEW DELHI 0113092 8500/ 33555588
HYDERABAD 040 6615 1783 / 33555588 | BANGALORE 080 4243 8400/ 33555588
KOLKATA 033 33223300/ 33555588 | COCHIN0484 4055984 / 3355558
AHMEDABADO79 40244200 / 33555588 | PUNE 020 26055651 /2 /33555588
MOHALI0172 3957500 /3957503 | BHUBANESWAR 0674 2463999 / 3355558
GUWAHATI 0361 2234738 | RAIPUR 0771 2562325




