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ABOUT BIS

Bureau of Indian Standards (B1S), the National StandardsBody (NSB) of Indiawas established under the BIS
Act, 1986 and cameinto existence on 1 April 1987 assuming the functions of the erstwhile Indian Standards
Institution (1S1). The Sl was established on 6 January 1947. The BISAct, 2016 cameinto force on 12 October
2017 superseding BISAct 1986. The BI SAct, 2016 providesfor the establishment of anationa standardsbody
for theharmoniousdevel opment of theactivitiesof standardization, conformity assessment and quality assurance
of goods, articles, processes, systemsand servicesand for matters connected therewith or incidental thereto.

BISthrough itscore activities of standardization and conformity assessment, has been benefiting the national
economy by providing safe, reliable and quality goods; minimizing health hazardsto consumers; protecting the
environment; controlling over proliferation of varieties; promoting exports and imports substitutes, etc. The
standardization and conformity assessment schemesof Bl Sapart from benefitting the consumersand industry so
support variouspublic policiesespecialy in areas of product safety, consumer protection, food safety, environment
protection, building and infrastructure devel opment, etc.

BlSalsorepresentsindiaininternational standardsbodieslike International Organization for Standardization
(1SO) and the International Electrotechnical Commission (IEC) and participatesactively in theinternational
standardization work undertaken by these bodies. BI S presentsthe nationa viewpointson new areastakenup for
international standardization and on variousdraft international standards during the process of devel opment of
these standards so that the country’ sinterest is protected and reflected in these standards. Thisalso enablesthe
BI Stechnical committeesto consider adoption of theinternational standardsas|ndian Standards, with or without
modifications, in order to enable our productsand servicesto integrate with global trade and commerce.

What are Sandar ds?

Standard isadocument, established by consensusand approved by arecognized body, that provides, for common
and repeated use, rules, guidelinesor characteristicsfor activitiesor their results, aimed at the achievement of the
optimum degree of order inagiven context.

I mportanceof Sandar dization

Standardization isthe process of devel oping technical standardsthrough consensusof different parties. This
standardization aimsto addressoneor dl of compatibility, interchangeability, variety control, safety, environment
protection, product protection and fitnessfor purpose. Standards provide numerabl e benefitsto thetechnologists,
producers, consumersand traders besides defining purposefor each of theseentities.

Standards can beformulated at variouslevelsranging from anindividual through National (1S) to I nternational
leve (1S0). Also, depending onthesubject in hand, standards can be made on various aspects such asterminol ogy,
specification, sampling, testing, code of good practice, systemesand services.

STANDARDIZATIONACTIVITY OFBIS
Sandardization Sructure

Thereare 16 Technical Departmentsformulating
standards in various subject areas.
Corresponding to these departments, 16 division
councilsexist. Each division council hassevera
sectional committees working under it. The
standards cover important ssgmentsof economy
and helptheindustry in upgrading the quality of
their goodsand services.



Sandar dsFormulation Process

Thelndian Standards are devel oped by technical
committees that are representative of various
stakeholdershavinginterest intherelevant subject
of standardization under the scope of such
committeesthrough aprocess of consultation so
that viewsof al aregiven dueconsiderationanda
consensusisevolvedinformulaing astandard. The
stakeholdersinvolved in nationa standardization
can broadly be categorized asindustry, consumers/
users, technologists(R& D and scientificinditutions,
academia, individual subject experts, etc) and
government departments/regulators.

The process of standardsdevelopment of BIS
is aligned with accepted international best
practicesthat are based on the core principles
of openness, transparency, impartiality and
consensus. The process begins with the
identification of the standardization needsof the
given sector or subject following which the
devel opment of the standard istaken up and
planned bythe relevant technical committee.
Apart from consultation within thetechnical
committees, draft standards are also open for
public views'comments.

Standards Devel opment Process Flow



Sandardization in the Sector of Civil Engineering

Civil Engineering Division Council, CEDC of Bl Sdea swith the standardizationinthefield of Civil Engineering
including structura engineering; building materia sand components; planning, design, congtruction and maintenance
of civil engineering structuresand built environment; construction practices, sustainability in built environment and
safety inbuildings. However, the scope of work of the Council excludesthose subjectswhich specificaly relate
to water resources devel opment and management asthe sameisdealt by the Water Resources Division Council
of BIS.

CEDC isworking towards achieving the above goal through 38 Sectional Committees, list of whichisgiven
bel ow, covering widerange of subjectsfrom basic building materids, design and constructionto very high technica
areaslike offshoreinstallations, portsand harbours, cycloneres stant structures, etc.

Total number of standards published by CEDC (as of October 2023) is1835.

Thework of the Council and the 38 Sectional Committeesis managed by the Civil Engineering Department of

BIS.
List of Sectional Committeesunder CEDC:
S CommitteeNo. Titleof the Committee
No.
1 CED 02 Cement and Concrete Sectional Committee
2 CED 03 Sanitary Appliancesand Water Fittings Sectional Committee
3 CED 04 Building Limeand Gypsum Products Sectiona Committee
4 CED 05 Fooring, Wall Finishing and Roofing Sectiond Committee
5 CED 06 Stones Sectional Committee
6 CED 07 Structura Engineering and Structural Sections Sectiona Committee
7 CED 09 Timber and Timber Stores Sectional Committee
8 CED 11 Doors, Windowsand Shutters Sectional Committee
9 CED 12 Functiona Requirementsin Buildings Sectional Committee
10 |CED13 Building Construction Practi ces Sectionad Committee
11 |[(CED15 Builder’sHardware Sectional Committee
12 |CED20 Wood and Other Lignocellulosic Products Sectiona Committee
13 [(CED22 FireFighting Sectional Committee
14 |CED24 Public Health Engineering Sectiond Committee
15 (CED?29 Congtruction Management Sectiona Committee




16 |[(CED30 Clay and Stabilized Soil Productsfor Construction Sectional Committee

17 |[CED32 Prefaboricated Construction Sectional Committee

18 |[CED35 Furniture Sectional Committee

19 |CED 36 Fire Safety Sectional Committee

20 |[CED37 Structural Safety Sectional Committee

21 |[CED38 Specia Structures Sectiona Committee

22 |CED 39 Earthquake Engineering Sectionad Committee

23 |CED41 Water Proofing and Damp-Proofing Sectional Committee

24 |CED43 Soil and Foundation Engineering Sectiona Committee

25 |CED44 Methods of M easurement of Works of Civil Engineering (Excluding Water
Resources Development) Sectiond Committee

26 |CED45 Safety in Construction Sectiona Committee

27 | CED46 National Building Code Sectiond Committee

28 |CED47 Ports, Harboursand Offshore Instal lati ons Sectional Committee

29 |[CED48 Rock M echanics Sectional Committee

30 |CED50 Plastic Piping Systems Sectional Committee

31 |(CEDS1 Panning and Housing Sectional Committee

32 |CEDS53 Cement Matrix Products Sectional Committee

33 |CED54 Concrete Reinforcement Sectional Committee

34 |CED55 Sieves, Sieving and Other Sizing M ethods Sectional Committee

35 |CEDS56 Hill AreaDevel opment Engineering Sectional Committee

36 |CED57 CycloneRes stant Structures Sectiona Committee

37 |CEDS58 Sustainability of Built Environment Sectiond Committee

38 |CEDS59 Smart Cities Sectional Committee

For scope and thelist of standards devel oped by each of the above sectional committees, visit thefollowinglink:
https://mww.sarvices.bis.gov.in/php/BIS  2.0/bisconnect/dgdashboard/committee sso/committeeDetall 63

https.//Mmww.services.bis.gov.in/php/BIS_2.0/bisconnect/pow_detailsecd=63
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Indian Sandardsof BuildingMaterials
BuildingM aterials

Building material sform abasi c component of any built structure. Towardsensuring safeand robust structure, the
quality of such materialsisimportant. Standardsplay animportant rolein defining such requirementsand to
establishthemin practice.

Innumerable numbers of materialsare used in building construction and several hundreds of Indian Standards
have beenlisted inthe Building Materia s chapter of the National Building Code of India2016.

Bl Shasformulated various standards on some of the frequently used building materialsaslisted below:
Cement

Aggregate

Concrete

Reinforcing and Prestressing Sted!

Bricksand Blocks

Timber and Plywood

YV V ¥V VY V V V

InnovativeMaterids
Cement

Cementisabinding materid whichismost widdy usedin building and civil engineering construction. Whenmixed
with water, it setsand hardens. Itisformed from argillaceous (containing silica) and cal careous (containing
calcium) rocks. Composition of cement includeslime (65%), silica(20%), alumina(3-5%), magnesia(1-3%),



iron oxide (0.5-6%), akalies (0.5-1%) and Sul phur trioxide (1-3%). Itismainly classified asHydraulic and Non-
hydraulic cement.

At present, atotal of 17 Indian Standards (astabled below) are avail able on hydraulic cement, out of which 16
standards can be used for both buildingsand structures.

S | ISNumber Year Title

No.

1 1S 269 2015 | Ordinary Portland cement — Specification (Sixth revision)

2 IS 455 2015 | Portland dag cement — Specification (fifth revision)

3 1S 1489 (Part 1) | 2015 | Portland pozzolanacement — Specification: Part 1 Flyash based (fourth
revision)

4 1S 1489 (Part 2) [ 2015 | Portland pozzolanacement — Specification: Part 2 Calcined clay based
(fourthrevision)

5 1S 18189 2023 | Portland Cacined Clay Limestone Cement —Specification

6 |S 3466 1988 | Specificationfor masonry cement (second revision)

7 |S 6452 1989 | Specificationfor high aluminacement for structural use(first revision)

8 1S 6909 1990 | Specificationfor supersulphated cement (first revision)

9 1S 8041 1990 | Specificationfor rapid hardening Portland cement (second revision)

10 |[1S8042 2015 | White Portland cement — Specification (third revision)

11 [1S8043 1991 | Specificationfor hydrophobic Portland cement

12 [1S8229 1986 | Specificationfor Oil-well Cement

13 [1S12330 1988 | Specificationfor sulphateres sting Portland cement

14 | 1S 12600 1989 | Specificationfor low heat Portland cement

15 [1S16415 2015 | Compositecement — Specification

16 |[1S16993 2018 | Microfineordinary Portland cement — Specification

17 | 1S15895 2018 High duminarefractory cement — Specification

Thelndian Standards on cement specify thelist of basic raw materias, optionsof manufacture (by inter grinding
processor by inter blending process), the physical requirements, chemical requirements, the associated Indian
Standard test methodsto determinetherequirements. Typically, the physical requirementsspelt out tobemetin
linewith the necessary test method standard cover thefollowing:

> Fineness 1S4031 (Part 2)
»  Sdtingtime 1S 4031 (Part 5)
»  Compressvesrength 1S 4031 (Part 6)
»  Transversesrength |S4031 (Part 8) (optional)
»  Soundness 1S 4031 (Part 3)

—Z—



The chemical requirements spelt out to be met by any cement in line with the necessary test method standard
cover thefollowing:

>

YV V V V V V

Limesaturation factor
Insolubleresidue
Magnesa

Sulphate content
Lossonignition
Chloride content
Alumina/lronoxide

If the cement isof sub-standard quality and thelot isto berejected, therejection can be done on the basis of :

Non-compliancewith relevant Indian Standard.

Cementinbulk storageat thefactory:

o] If stored for over six months prior to shipment, it must beretested.

o] It shall bergjected if found to be non-compliant with therelevant Indian Standard.
Cement inbagsheldinlocal storage (e.g., vendor’sstock):

o] If stored for mor ethan threemonthsafter completion of tests, it must beretested.
o] It shall bergjectedif found to be non-compliant with therelevant Indian Standard.

Such cement conforming to the Indian Standard requireto bedelivered in specified bags/containers, therequirements
for marking on such bagshave a so been listed in the cement standardsto cover also thefollowing:

Aggregates

Typeof cement

Performanceimprover

Nameand address of manufacturer with histrademark
Batch/control number (Date/week/month of manufacturer)
Net quantity of cement

Best before date (3 months)

Aggregates areimportant componentsfor making concrete and propertiesof concrete are substantially affected
by variouscharacterigtics of theaggregatesused. Aggregatesfrom natural sourcesformthemgjor variety used for
making concrete, mortar and other applications. Based on their size, they are categorized as coarse and fine

agoregates.

Coarseand fine aggregates arethetwo essential ingredientsfor making concrete. Thelndian Standard 1 S383:
2016 * Coarse and fine aggregatesfor concrete— Specification (third revision)’ coversboth naturally sourced
aggregatesaswell asthose manufactured asaby product fromindustries. Thisstandard coversfine aggregates
that are4.75 mm and below in sizewhich can beany of:



. Natural sand

. Crushed sand (stone sand and gravel sand)

o Mixed sand

. Manufactured fine aggregate (commonly known asmanufactured sand)

The coarse aggregates specified in IS 383 coversthose aggregates morethan 4.75 mmwhich can befrom any of:
. Uncrushed gravel/stone
. Crushed gravel/stone
. Partially crushed gravel/stone

Manufactured from other than natural sources (by processing/thermal means). Recycled concrete aggregates
(RCA) andrecycled aggregated (RA) comesunder thiscategory.

|S383 dso cover dl-in-aggregateswhich comprisesboth fineaggregate and coarse aggregatesin asinglemixture.
Concrete

Itisthemost widdy used building construction materia used dl acrosstheworld and building block of themodern
infragtructure. Concreteisacomposte material formed by mixing cement, water, fineand coarse aggregates, and
admixtures. Concrete mix designisamethod of determining theright proportions of cement, water, sand and
aggregatesin order to achievetherequired target strength. The proportioningiscarried out to achieve specified
characteristicsat specified age, workability of fresh concreteand durability requirements. 1S10262: 2019 provides
theguidelinesfor concretemix proportioning. Thisstandard hasbeen dividedinto five sectionsasfollows:

Section 1 General

Section 2 Ordinary and standard grades of concrete

Section 3 High strength grades of concrete

Section 4 Self compacting concrete

Section 5 Massconcrete

The consideration of air content in design of normal (non-air entrained) concrete mix proportion, has been
reintroduced inthisstandard, asthefollowing table:

Tableon ApproximateAir Content

Sl No. Nominal Maximum Size of Entrapped Air, as Per centage of
Aggregate Volumeof Concrete

i) 10.0mm 1.0

ir) 12.5mm 0.8

1) 20.0mm 0.5




Section 3 High strength gradesof concrete

High strength concrete isthe concrete that has characteristic compressive strength of 65 N/mm? or more. This
section providesthe guidancefor selecting mix proportion for M65 or above. Usudly, for high strength concrete
mixes, specialy selected cementitious materialsand chemica admixtures, that is, super plasticizersare used, and
achieving alow water—cementitious materia sratio (w/cm) isconsidered essentia.

Section 4 Self compacting concr ete

Self compacting concrete (SCC) may be used in precast concrete applications or for concrete placed on site.
SCCisusedto cast sectionswith highly congested reinforcement and in areasthat present restricted accessto
placement and consolidation, including the construction of tunndl lining sectionsand the casting of hybrid concrete
filled stedl tubular columns. It may be manufactured in asite batching plant or in aready-mixed concrete plant and
ddiveredto siteby truck mixer. It may be placed either by pumping or pouring into horizontal or vertical forms.

A concretemix canonly be classified asself compacting concrete, if the requirementsfor all below mentioned
characteristicsarefulfilled:
a  Hllingability (Howability),
b)  Passngability,
c) Segregation resistance, and
d) Viscosty
Theabovetestsshall be carried out asper |S1199 (Part 6).
Section 5 Mass concrete

Mass concretingisused for structureslike damsand other massive structures. For such large structures, measures
need to betaken to cope with the generation of heat from hydration of cement and attendant volume changeto
minimizecracking.

The primary objective of proportioning for mass concreteisto establish economical mixesof proper strength,
durability and permeahility with the best combination of available materia sthat will provideadequateworkability,
easy placeability and least temperaturerise after placement.

In mass concrete structures, generally lower grade of concrete (say M 15 or M 20) and higher sizes of coarse
aggregates[ maximum nominal size of aggregate (M SA) 40 mm, MSA 80 mm and MSA 150 mm] areused. In
certain cases, likethick raft foundation, retainingwall, etc, mass concreting may be of higher grade of concrete.

Production of Concrete

Variousstagesin the manufacturing of concrete mix arelisted bel ow:

1) Baching

2)  Mixing

3)  Trangportation
4) Pading

5  Compaction
6) Curing

7)  Hnishing

—Z—



Testson Fresh Concrete

Varioustestsonfresh concreteincludes dump test, compacting factor test and vee-bee consistometer test which
areused to measuretheworkability and fluidity of theconcretemix. 1S1199isaseriesof standardsdealingwith
methods of testing, sampling and analysisof fresh concrete. Itsvarious partsarelisted hereunder:

Sl.
No.

IS No.

Title

1

*1S1199:1959

Methodsof sampling and analysisof concrete

2

1S 1199 (Part 1):2018

Fresh Concrete—Methods of sampling, testing and analysis: Part 1
Sampling of fresh concrete (first revision)

1S 1199 (Part 2):2018

Fresh Concrete— Methods of sampling, testing and analysis: Part 2
Determination of consistency of fresh concrete (first revision)

1S 1199 (Part 3):2018

Fresh Concrete— Methods of sampling, testing and analysis: Part 3
Determination of density of fresh concrete (first revision)

1S 1199 (Part 4):2018

Fresh Concrete— M ethods of sampling, testingand analysis: Part 4
Determination of air content of fresh concrete (first revision)

1S 1199 (Part 5):2018

Fresh Concrete— M ethods of sampling, testing and analysis: Part 5
Making and curing of test specimens(first revision)

1S 1199 (Part 6):2018

Fresh Concrete— Methods of sampling, testing and analysis: Part 6
Testson fresh self compacting concrete (first revision)

1S 1199 (Part 7):2018

Fresh Concrete— Methods of sampling, testing and analysis: Part 7
Determination of setting time of concrete by penetration resistance
(firstrevision)

1S 14959 (Part 1):2001

Determination of water soluble and acid soluble chloridesin mortar
and concrete - M ethod of test: Part 1 Fresh mortar and concrete

* indicatesstandard isunder revision

Testson Hardened Concrete

Hardened concreteisthe concrete that must be sufficiently strong to withstand design loadsand must bedurable
enough for the estimated environmenta risk. Thepropertiesof hardened concretearelisted below:

Compressivestrength

Flexura tenslegtrength

Splittensilestirength
Creep and shrinkage
Rate of gain of strength
Modulusof eadticity
Permesbility




Various standardsfor testing of hardened concrete aretabul ated bel ow:

Sl.
No.

IS No.

Title

1

*1S516:1959

Methods of testsfor strength of concrete

2

1S 516 (Part 1/Sec 1): 2021

Hardened concrete - Methods of test: Part 1 Testing of strength of
hardened concrete: Section 1 Compressive, flexura and split tensile
strength (first revision)

1S 516 (Part 2/Sec 1): 2018

Hardened concrete- Methodsof test: Part 2 Propertiesof hardened
concrete other than strength: Section 1 Density of hardened concrete
and depth of water penetration under pressure (first revision)

1S 516 (Part 2/Sec 2): 2020

Hardened concrete- Methodsof test: Part 2 Propertiesof hardened
concrete other than strength: Section 2 Initial surfaceabsorption (first
revision)

IS 516 (Part 2/Sec 3): 2022

Hardened Concrete— Methodsof test: Part 2 Propertiesof Hardened
Concrete other than strength: Section 3 Oxygen permeability index
(firstrevision)

1S 516 (Part 2/Sec 4): 2021

Hardened concrete - Methodsof test: Part 2 Propertiesof hardened
concreteother than strength: Section4 Determination of the carbonation
resistance by accel erated carbonation method (first revision)

|S516 (Part 4):2018

Hardened concrete - Methods of test: Part 4 Sampling, preparing
and testing of concrete cores (first revision)

1S 516 (Part 5/Sec 1): 2018

Hardened Concrete - Methodsof test: Part 5 Non-destructivetesting
of concrete: Section 1 Ultrasonic pulseve ocity testing (first revision)

IS 516 (Part 5/Sec 2): 2021

Hardened concrete - Method of test: Part 5 Non-destructivetesting:
Section 2 Half-Cell Potentialsof uncoated reinforcing steel in concrete
(firstrevision)

10

1S 516 (Part 5/Sec 3): 2021

Hardened concrete- Methods of test: Part 5 Non-destructivetesting
of concrete: Section 3 Carbonation depth test (first revision)

IS 516 (Part 5/Sec 4): 2020

Hardened concrete - Methods of test: Part 5 Non-destructivetesting
of concrete: Section 4 Rebound hammer test (first revision)

12

|S516 (Part 6):2020

Hardened concrete - Methodsof test: Part 6 Determination of drying
shrinkage and moisture movement of concrete samples(first revision)

13

1S 516 (Part 8/Sec 1): 2020

Hardened concrete- Methodsof test: Part 8 Determination of modulus
of eagticity: Section 1 Static modulus of el asticity and poisson’sratio
incompression (first revision)

14

|S516 (Part 11):2020

Hardened Concrete - Methods of test: Part 11 Determination of
Portland cement content of hardened hydraulic cement concrete (first
revision)

15

1S 14959 (Part 2):2001

Determination of water solubleand acid soluble chloridesin mortar
and concrete - Method of test: Part 2 Hardened mortar and concrete

* indicatesstandard isunder revision




Typesof Concrete
Different typesof concrete used in the constructionindustry are:
1. Self compacting concrete
Fibrereinforced concrete

Aerated concrete

2

3

4.  Prestressed concrete
5 Ready mixed concrete

6 Structura light weight concrete

7 Refractory concrete

8. Pumped concrete, and many more.

IS 6461 (Part 4): 1972 — Glossary of terms relating to cement concrete Part 4 Types of concrete provides
terminology related to different typesof concrete.

Non-Destructive Testing of Concrete

Non-destructivetest isamethod of testing existing concrete structuresto assessthe strength and durability of
concretestructures. Inthismethod of testing, we can measurethe strength of concretewithout loading the specimen
tofailure(i.e. without destructing the concrete). Nowadays, this method has become apart of quality control
process. It also hel psusto investigate crack depth, micro cracksand deterioration of concrete.

Non-destructivetesting of concreteisavery ssmple method of testing but it requires skilled and experienced
person having some specid knowledgetointerpret and anayzetest results.

Indian Standardsrelatedto NDT of concreteare:

a IS516 (Part 5/Sec 1): 2018 —Hardened concrete—Methods of Test Part 5 Non destructivetesting
of concrete Section 1 Ultrasonic Pulsevel ocity testing [ Superseding IS 13311 (Part 1): 1992]

b)  1S516 (Part 5/Sec4): 2020 —Hardened concrete—Methods of Test Part 5 Non destructivetesting
of concrete Section 4 Rebound hammer test [ Superseding | S13311 (Part 2): 1992]

Limeand Gypsum

Building limeand gypsum aretwo building materiad sused in construction. Limeisderived from cacium carbonate
having chemica compositionas Ca(OH), (Calcium hydroxide) and has gpplicationsin mortar, plaster, concrete
andwater treatment. Gypsumisasoft sulphate minera having chemica composition asCaSO, (Cacium sulphate)
usedindrywal, plaster and manufacturing of cement.

Indian Standardsfor Limeand Gypsum specificationsare:
1S712:1984 Specificationfor building limes(third revision)
1S12679:2023  By-product gypsum for construction — Specification (second revision)



Indian Standardsregarding varioustests performed on lime and gypsum and their products aretabul ated bel ow:

Sl. |ISNo. Title

No.

1 |1S1624:1986 Methods of field testing of building lime (second revision)

2 |1S6932 (Part1):1973 Methodsof testsfor building limes: Part 1 Determination of insoluble

residue, lossonignition, insoluble matter, siliconedioxide, ferricand
auminium oxide, cal cium oxideand magnesumoxide

3  [1S6932(Part 2):1973 Methodsof testsfor building limes. Part 2 Determination of carbon
dioxide content

4 [1S6932 (Part 3):1973 Methods of testsfor building limes: Part 3 Determination of residue
ondaking of quicklime

5 [1S6932(Part 4):1973 Methods of testsfor building limes. Part 4 Determination of fineness
of hydratedlime

6 |1S6932(Part5):1973 Methodsof testsfor building limes: Part 5 Determination of unhydrated
oxide

7 |1S6932 (Part 6):1973 Methodsof testsfor building limes: Part 6 Determination of volume
yieldof quicklime

8 |1S6932 (Part7):1973 Methods of tests for building limes: Part 7 Determination of
compressiveand transverse strength

9 |1S6932 (Part 8):1973 Methodsof testsfor building limes: Part 8 Determination of workability

10 |1S6932 (Part 9):1973 Methodsof testsfor building limes: Part 9 Determination of soundness

11 |1S6932 (Part 10):1973 Methodsof testsfor building limes: Part 10 Determination of popping
and pitting of hydratedlime

12 |1S6932 (Part 11):1983 Methodsof testsfor building limes: Part 11 Determination of setting

timeof hydratedlime

13 |1S2542 (Part 1/Sec 1) : 2023 | Gypsum Plaster, Concrete and Products— Methods of Test Part 1
Plaster and concrete Section 1 Determination of normal consistency
of gypsum plaster (second revision)

14 |1S2542 (Part 1/Sec 2) : 2023 | Gypsum Plaster, Concrete and Products— Methods of test Part 1
Plaster and concrete Section 2 Determination of normal consistency
of gypsum concrete (second revision)

15 |1S2542 (Part 1/Sec 3) : 2023 | Gypsum Plaster, Concrete and Products— Methods of Test Part 1
Master and Concrete Section 3 Determination of setting timeof plaster
and concrete (second revision)

16 |1S2542 (Part 1/Sec4) : 2023 | Gypsum Plaster, Concrete and Products— Methods of test Part 1
Plaster and concrete Section 4 Determination of transverse strength
of gypsum plaster (second revision)

17 |1S2542 (Part 1/Sec5) : 2023 | Gypsum Plaster, Concrete and Products— Methods of test Part 1
Paster and concrete Section 5 Determination of compressivestrength
and dry set density of gypsum plaster (second revision)




18 | 1S2542 (Part 1/Sec 6) : 2023 | Gypsum Plaster, Concrete and Products— Methods of test Part 1
Plagter and concrete Section 6 Determination of soundnessof gypsum
plaster (second revision)

19 | 1S2542 (Part 1/Sec 7) : 2023 | Gypsum Plaster, Concrete and Products— Methods of test Part 1
Plaster and concrete Section 7 Determination of impact resi stance of
gypsum plaster by dropping ball test (second revision)

20 | 1S2542 (Part 1/Sec 8) : 2023 | Gypsum plaster, concrete and products— Methods of Test Part 1
Plaster and Concrete Section 8 Determination of mass of coarse
particles (second revision)

21 | 1S2542 (Part 1/Sec9) : 2023 | Gypsum plaster, concrete and products — Methods of test Part 1

Plaster and concrete Section 9 Determination of expang on of gypsum
plaster (second revision)

22 | 1S2542 (Part 1/Sec 10) : 2023 | Gypsum plaster, concrete and products — Methods of test Part 1
Plaster and concrete Section 10 Determination of sandin set gypsum
plaster (second revision)

23 | 1S2542 (Part 1/Sec 11) : 2023 | Gypsum plaster, concrete and products— Methods of Test Part 1
Plaster and Concrete Section 11 Determination of wood fibre content
inwood fibre gypsum plaster (second revision)

24 | 1S2542 (Part 1/Sec 12) : 2023 | Gypsum plaster, concrete and products — Methods of test Part 1
Plaster and concrete Section 12 Determination of dry bulk density
(second revision)

25 | 1S2542 (Part 1/Sec 13) : 2023 | Gypsum plaster, concrete and products — Methods of test Part 1
Plaster and concrete Section 14 Determination of freewater (second
revision)
26 | 1S2542 (Part 1/Sec 14) : 2023 | Gypsum plaster, concrete and products — Methods of test Part 1
Plaster and concrete Section 14 Determination of fineness (second
revision)

Bricksand Blocks

Bricksarethebuilding block of any building or structure. They are generally manufactured from earthen clay.
They areoneof the chegpest building material sused inthe construction industry. Bricksaremanufacturedinkilns.
Theseareused to build walls, pavements and other masonry construction.

Normaly, brickscontainthefollowing ingredients:
1. Silica(sand)—50% to 60% by weight
2. Alumina(clay) —20%to 30% by weight
3. Lime-2to5% by weight
4. Ironoxide—< 7% by weight
5.  Magnesia—lessthan 1% by weight



Indian Standardsregarding varioustests performed on bricksare tabul ated bel ow:

Sl. IS No. Title

No.

1 1S 3495 (Parts 1):2019 Burnt clay building bricks- Methodsof tests. Part 1 Determination of
compressive strength (fourth revision)

2 1S 3495 (Parts 2):2019 Burnt clay building bricks- Methodsof tests: Part 2 Determination of
water absorption (fourth revision)

3 1S 3495 (Parts 3):2019 Burnt clay building bricks- Methodsof tests: Part 3 Determination of
efflorescence (fourth revision)

4 1S 3495 (Parts 4):2019 Burnt clay building bricks- Methodsof tests: Part 4 Determination of
warpage (fourth revision)

5 1S 3495 (Parts5):2021 Burnt clay building bricks- Methodsof test: Part 5 Determination of
initial rateof absorption

6 1S 3495 (Parts 6):2022 Burnt clay building bricks— Method of test: Part 6 Determination of
modulusof rupture

InIndia, bricksaremanufactured in Bull’ strench kilns. Manufacturing of bricksinvolvesthefollowing steps:

1)  Preparation of earthenclay
2)  Moulding of clay —can be hand moulded or machine moul ded
3)  Dryingof raw bricks
4)  Burningof bricks
Different typesof bricksusedinthe construction industry are:

a  Solidbricks

b)  Pavingbricks

C) Hollow bricks

d)  Refractory bricks
e)  Autoclavedbricks
f) Sandlimebricks
g  Lightweightbricks
h) Heavy duty bricks

Sl. IS No. Title

No.

1 1S1077:1992 Common burnt clay building bricks— Specification (fifth revision)
2 1S2180:1988 Specificationfor heavy duty burnt clay building bricks(third revision)
3 1S2222:1991 Specificationfor burnt clay perforated building bricks(fourth revision)
4 1S2691:2017 Burnt clay facing bricks— Specification (third revision)




5 1S3583:1988 Specification for burnt clay paving bricks (second revision)
1S3583:1988 (B)
1S3583:1988 (H)
6 1S3952:2013 Specification for burnt clay hollow bricksand blocksfor wallsand
partitions (third revision)
|S4885:1988 Specification for sawer bricks(first revision)
|S5779:1986 Specificationfor burnt clay soling bricks(first revision)
1S13757:1993 Specificationfor burnt clay fly ash building bricks
10 1IS1725: 2023 Stabilized Soil Blocks Used in General Building Construction—
Specification (Third Revison)
11 1S 128942002 Pulverized fuel ash-limebricks— Specification (first revision)
12 1S16720:2018 Pulverized fuel ash-cement bricks— Specification
13 1S 15658:2021 Concreteblocksfor paving — Specification (first revision)
Tiles

Tilesaremost often made of ceramic, typicaly glazed for internal usesand unglazed for roofing, but other materias
area so commonly used, such asglass, cork, concrete and other composite material's, and stone.

Tilemanufacturing processinvol vesfour mgor steps:.

1)  Preparationof clay,

2)  Moulding,
3)  Drying,and
4)  Bumning.
Indian Standardsontilesarelisted below:
Sl. IS No. Title
No.
1 1S 2690 (Part 1) : 2023 Burnt clay flat terracing tiles— Specification: Part 1 Machinemade
(thirdrevision)
2 1S 2690 (Part 2) : 2023 Burnt clay flat terracing tiles— Specification: Part 2 Hand made (third
revision)
3 1S2691:2017 Burnt clay facing bricks— Specification (third revision)
4 1S3367:2023 Burnt clay tilesfor useinlining irrigation and drainage works —
Specification (third revision)
5 1S3951 (Part 1):2023 Hollow clay tilesfor floorsand roofs— Specification Part 1 Filler
type (third revision)
6 1S 3951 (Part 2):2023 Hollow clay tilesfor floorsand roofs— Specification: Part 2 Structura
type (third revision)




1S6250:1981

Specificationfor roofing datetiles(first revision)

1S13317:2023

Clay roofing country tiles, half round and flat tiles— Specification
(firstrevision)

1S 13630 (Parts 1):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 1 Determination of dimensions and surface quality (second
revision)

10

1S 13630 (Part 2):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 2 Determination of water absorption and bulk density (second
revision)

1S 13630 (Part 3):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 3 Determination of moisture expansion using boiling water
(second revision)

12

1S 13630 (Part 4):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 4 Determination of linear thermal expansion (second revision)

13

1S 13630 (Part 5):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 5 Determination of resi stanceto thermal shock (second revision)

14

1S 13630 (Part 6):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 6 Determination of modulus of rupture and breaking strength
(second revision)

15

1S 13630 (Part 7):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 7 Determination of chemical resistance unglazed tiles
(second revision)

16

1S 13630 (Part 8):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 8 Determination of chemical resistance glazed tiles (second
revision)

17

1S 13630 (Part 9):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 9 Determination of crazing resistance - glazed tiles (second
revision)

18

1S 13630 (Part 10):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 10 Determination of frost resistance (second revision)

19

1S 13630 (Part 11):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 11 Determination of resistance of surface abrasion - Glazedtiles
(second revision)

20

1S 13630 (Part 12):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 12 Determination of res stanceto deep abrasion - Unglazed tiles
(second revision)

21

1S 13630 (Part 13):2019

Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 13 Determination of scratch hardness of surface according to
Mohs' scale (second revision)




22 1S 13630 (Part 14):2019 Ceramictiles- Methods of Test, sampling and basisfor acceptance:
Part 14 Determination of impact resistance by measurement of
coefficient of restitution (first revision)

23 1S 13630 (Part 15):2019 Ceramictiles— Methodsof Test, sampling and basi sfor acceptance:
Part 15 Ceramictilessampling and basisfor acceptance (first revision)

24 1S 13630 (Part 16):2019 Ceramictiles— Methods of Test, sampling and basi sfor acceptance:
Part 16 Determination of Lead and Cadmium Given off by glazedtiles

25 1S13712:2019 Ceramictiles— Definitions, classfications, characteristicsand marking
(second revision)

26 1S13801:2013 Cheqguered cement concretetiles— Specification (first revision)

27 1S15477:2019 Adhesivesfor usewith ceramic, mosaic and stonetiles— Specification
(firstrevision)

28 1S15622:2017 Pressed ceramictiles— Specification (first revision)

29 1S17190:2020 Groutsfor filling of jointsof tilesand stones— Specification

30 1S 17897 : 2022 Stone-polymer compositeflooring tilesand planks— Specification

Following aretheIndian Standardsfor adhesivesfor usewithtilesand groutsfor filling thejoints of tilesand

gones
Sl. IS No. Title
No.
1 1S15477:2019 Adhesivesfor usewith ceramic, mosaic and stonetiles— Specification
(firstrevision)
2 1S17190:2020 Groutsfor filling of jointsof tilesand stones— Specification

Reinforcing and Prestressing Steel

Thereinforcement bars (or rebars) are provided toimpart ductility in concrete structuresalong withincreasingits
tensile strength. It comesin theform of bars (or rods) and wires. Itiswidely used in buildings, skyscrapers,
bridges, warehouses, foundations, etc.

Sted ismainly usedintwoforms.

a)  Reinforcingsted: Thisismainly usedin reinforced concrete e ementslike beams, columns, dabs,
foundationsetc. Itisavailableintwoforms—mild stedd and HY SD bars. Example: Fe 250, Fe415,
Fe 500, Fe 550, etc.

b)  Prestressng Sed: Thisismainly usedin prestressed or precast concrete structureslike bridges,
railway deepers, eectric poles, etc. Thistypeof stedl generaly comesintheform of cables, tendons
or strands. Thishasahigh value of tensile strength in the range of 800 — 1200 MPaduetolarge
amount of lossesin pre-tensioning/ post-tensioning methods.



Indian Standardsonreinforcing steel arelisted below:

Sl. IS No. Title

No.

1 1S432 (Part 1):1982 Specification for mild steel and medium tensile steel barsand hard-
drawn steel wirefor concrete reinforcement: Part 1 Mild steel and
mediumtensile steel bars(third revision)

2 1S432 (Part 2):1982 Specification for mild steel and medium tensile steel barsand hard-
drawn sted wirefor concretereinforcement: Part 2 Hard-drawn stedl
wire (third revision)

3 1S 1566:1982 Specification for hard-drawn steel wire fabric for concrete
reinforcement (second revision)

4 1S1786:2008 High strength deformed stedl barsand wiresfor concretereinforcement
— Specification (fourth revision) (superseding | S 1139:1966)

5 1S16651:2017 High strength deformed stainless steel barsand wiresfor concrete
reinforcement — Specification

Indian Standards on prestressing stedl arelist below:

Sl. IS No. Title

No.

1 1S1785 (Part 1):1983 Specificationfor plain hard-drawn stedl wirefor prestressed concrete:
Part 1 Cold-drawn stressrelieved wire (second revision)

2 1S1785 (Part 2):1983 Specificationfor plain hard-drawn stedl wirefor prestressed concrete:
Part 2 As-drawnwire (first revision)

3 1S2090:1983 Specification for hightensilesteel barsused in prestressed concrete
(firstrevision)

4 1S6003:2010 Indented wirefor prestressed concrete— Specification

5 |S6006:2014 Uncoated stress relieved strand for prestressed concrete —
Specification (second revision)

6 1S16644:2018 Stress-relieved low relaxation steel wirefor prestressed concrete—
Specification

7 1S14268:2022 Uncoated stressrelieved low relaxation seven wire (ply) strand for
prestressed concrete— Specification (second revision)




All the above mentioned standards on mild steel, HY SD steel and prestressed steel give details about the
manufacturing, physical and chemical composition of therebars, and test requirementsof thebars.

Sted barsaremanufactured inthe plant in standard sizesand length. For increasing thelength of therebars, either
welding or mechanical couplersare used.

° | S16172: 2014 —Reinforcement couplersfor mechanica splicesof barsin concrete— Specification

° 1S 9417: 2018 — Welding of high strength steel bars for reinforced concrete construction —
Recommendations (second revision)

Variousmechanical propertiesof reinforcement stedl are:

1. Physical propertieswhichincludesUltimatetensilestrength, yield strength, percentage elongation,
0.2 percent proof stress (in caseof HY SD bar), UTS/Y Sratio.

Tensletests

Bend/ Rebend test

Chemical compositiontest

5. Freefrom Defects

A wN

Provisionsfor mechanical propertiesof wiresand barsaregivenin| S432 (Parts 1 and 2 respectively; for HY SD
barsaregivenin|S1786.

Themechanical propertiesof prestressing sted includes:

1. Physica propertieswhichinclude breaking strength, elongation after fracture, relaxation, ductility
and proof stress.

2.  Tensletest

3. Reversebendtest

4, Chemicd composition
Provisionsfor mechanical propertiesof wiresand strandsaregivenin IS6003 and 1S 14268 respectively.
Following standardsrelatesto structural sted!:

° | S811: 1987 — Specification for cold formed structural steel sections(second revision)

° | S2062: 2011 —Hot rolled medium and hightensile structural steel (seventhrevision)

BlShasalsoformulated Special Publicationsfor classification and detail sregarding steel sectionsused inthe
industry aslisted below:

° SP(Part 4): 1969 —Handbook for structura engineers. Part 4 Use of high strength friction grip bolts

° SP(Part 5): 1980—Handbook for structurd engineers. Part 5 Cold-formed, light gauge sted structures
(firstrevison)

° SP(Part 6): 1972 —Handbook for structural engineers. Part 6 Application of plastictheory indesign
of sted structures



Timber, Bamboo and Lignocellulosic Panel Products

Timber isafinished wood product which isobtained from deciduoustrees and used for building houses, furniture
productsetc.

1S399: 1963 dedl swith classification of timber based on different purposessuch as:

a  Condructiona purposes, including building construction, house-pogts, beams, rafters, cart-building,
bridges, piles, polesand railway deepers.

b)  Furnitureland cabinet making.

c)  Lightpacking cases.

d)  Heavy packing cases(for machinery and smilar stores)

e  Agriculturd implementsandtool handles.

f) Turnery articlesandtoys.

g  Veneersandplywood.

Seasoning of timber isaprocess of reducing the moisture content intimber toadesired level. A well-seasoned
timber hasmore strength, stiffness, e asticity andismoredurable. Seasoning of timber also preventsit from attack
frominsectsand rodents. | S 1141: 1993 deal swith seasoning of timber.

Preservation of timber isamethod of reducing the deterioration and increasing the servicelife of timber. It
preventsthetimber from theattack of insects, worms, fungi, rodentsetc. 1S401: 2001 deal swith preservation of
timber.

Different typesof preservativesused for timber areasfollows:

8  Oiltype

b)  Organicsolventtype

c)  Water solubletype

d  Water soluble(Leachabletype)
e  Water soluble (Fixedtype)

The standardsdealing with preservation and types of preservativesarelisted below:

Sl. IS No. Title

No.

1 1S401:2001 Preservation of timber - Code of practice (fourth revision)

2 1S 10013 (Part 1):1981 Specification for water solubletypewood preservetives. Part 1Acid-
copper-chrome (ACC) preservative

3 1S10013 (Part 2):1981 Specification for water soluble type wood preservatives. Part 2
Copper-chrome-arsenic (CCA) wood preservative

4 1S10013 (Part 3):1981 Specification for water soluble type wood preservatives: Part 3
Copper-chrome-boron (CCB) wood preservative

5 1S10753:1983 Code of practicefor preservation of wooden sleepersfor railway
track by pressuretreatment

6 | S 9096:2006 Preservation of bamboo for structural purposes- Code of practice
(firstrevision)




Various standards on timber, bamboo and lignocel lulosic panel productsare:

Sl. IS No. Title

No.

1 1S190:1991 Coniferoussawntimber (Baulksand scantlings) — Specification (fourth
revision)

2 1S 1003 (Part 1):2003 Timber panelled and glazed shutters— Specification: Part 1 Door
shutters (fourth revision)

3 1S 1003 (Part 2):1994 Timber panelled and glazed shutters— Specification: Part 2\Window
and ventilator shutters (third revision)

4 1S1326:1992 Non-coniferous sawn timber (Baulksand scantling) — Specification
(second revision)

5 1S13622:1993 Indiantimbersfor furnitureand cabinets- Classification

6 1S4021:1995 Specification for timber door, window and ventilator frames (third
revision)

7 1S2191 (Part 1) : 2022 Wooden Flush Door Shutters (Cellular, Hollow and Tubular Core
Type) — Specification Part 1 Plywood Face Panels (Fifth Revision)

8 1S2191 (Part 2):2022 Wooden Hush Doors Shutters(Cellular, Holloand Tubular Core Type)
— Specification Part 2 Particle Board, High Density Fibre Board,
Medium Density Fibre Board and Fibre Hardboard Face Panels
(Fourthrevision)

9 1S2202 (Part 1):1999 Specification for wooden flush door shutters (solid coretype): Part 1
Plywood face panels (sixth revision)

10 1S 2202 (Part 2) : 2022 Wooden Flush Door Shutters (Solid Core Type) — Specification
Part 2 Particle Board, High Density Fibre Board, Medium Density
Fibre Board and Fibre Hardboard Face Panels (Fourth revision)

11 1S15380:2023 Moulded raised high dengty fibre (HDF) pandlled doors— Specification
(firstrevision)

12 1S303:1989 Plywood for general purposes— Specification (third revision)

13 1S652:1960 Specification for wooden separatorsfor |ead-acid storage batteries

14 1S709:1974 Specification for medium strength aircraft plywood (first revision)

15 1S710:2010 Marine plywood — Specification (second revision)

16 1S1328:1996 Veneered decorative plywood — Specification (third revision)

17 |S 1658:2006 Fibre hardboards— Specification (third revision)

18 1S 1659:2004 Block boards— Specification (fourth revision)

19 1S3087:2005 Particle boards of wood and other lignocel lulosic materials (medium
density) for general purposes— Specification (second revision)




20 |S3097:2006 Veneered particle boards— Specification (second revision)

21 1S3129:1985 Specification for low density particleboards (first revision)

22 1S3308:1981 Specification for wood wool building dabs(first revision)

23 1S3348:1965 Specificationfor fibreinsulation boards

24 1S 3478:1966 Specification for high density wood particle boards

25 1S3513 (Part 1):1989 Specification for resintreated compressed wood laminates (compregs):
Part 1 For electrical purposes (first revision)

26 1S3513 (Part 2):1989 Specification for resintreated compressed wood laminates (compregs):
Part 2 For chemical purposes(first revision)

27 1S 3513 (Part 3):1989 Specification for resintreated compressed wood laminates (compregs):
Part 3 For general purposes (first revision)

28 1S 3513 (Part 4):1966 Specificationfor resin treated compressed wood laminates (compreg):
Part 4 Sampling and tests

29 1S4834:1968 Specification for veneered-wood boardsfor packing cases

30 1S4835:1979 Specification for polyvinyl acetate dispersion based adhesivesfor
wood (first revision)

31 1S4859:1968 Specificationfor high strength aircraft plywood

32 1S4990:2011 Pywood for concrete shuttering works— Specification (third revision)

33 1S5509:2021 Fireretardant plywood — Specification (third revision)

34 1S5539:1969 Specification for preservativetrested plywood

35 1S7316:1974 Specification for decorative plywood using plurality of veneersfor
decorativefaces

36 1S10701:2012 Structura plywood — Specification (first revision)

37 1S12406:2021 Medium density fibre boards for general purpose— Specification
(second revision)

38 1S12823:2015 Prelaminated particle boards from wood and other lignocellulosic
materia —Specification (first revision)

39 1S13957:1994 Metal faced plywood — Specification

40 1S13958:1994 Bamboo mat board for general purposes— Specification

41 1S14276:2016 Cement bonded particle boards— Specification (first revision)

42 1S14315:1995 Commercid veneers—Specification

43 1S14587:2023 Prelaminated medium density fibre board — Specification (first
revision)

44 1S14588:1999 Bamboo mat-veneer compositefor general purposes— Specification

45 1S14616:1999 Laminated veneer lumber — Specification




46 1S14842:2000 Coir veneer board for general purposes— Specification
47 1S15476:2004 Bamboo mat corrugated sheets— Specification
48 1S15491:2004 Medium density coirboardsfor genera purposes— Specification
49 1S15786:2008 Prelaminated cement bonded particle board — Specification
50 1S15791:2007 Museum plywood — Specification
51 1S 15877:2010 Coir faced block boards— Specification
52 1S15878:2010 Coir hardboard for general purposes— Specification
53 1S15972:2012 Bamboo-Jute corrugated and semi-corrugated sheets— Specification
54 1S16171:2014 Veneer |laminated lumber —Specification
55 1S17571:2021 Flattened bamboo board — Specification
56 1S17572:2022 BWP grade bamboo mat-veneer composite board — Specification
57 1S17573:2021 BWP grade bamboo mat board — Specification
Stones

Stonesare obtained from rockswhich forms part of the earth’s crust and composed of two or more minerals.
Theseare used in building construction works such asfoundation of structures, stone masonry, coarse aggregates
for concretemix, etc.

I ndian Standards providing specificationsfor varioustypesof stonesareasfollows:

Sl. IS No. Title

No.

1 1S1128:1974 Specification for limestone (dab andtiles) (first revision)

2 1S1130:1969 Specificationfor marble (blocks, dabsandtiles)

3 1S3316:1974 Specificationfor structural granite(first revision)

4 1S3620:1979 Specification for laterite stone block for masonry (first revision)

5 1S3622:1977 Specification for sandstone (dabsandtiles) (first revision)

6 1S6250:1981 Specificationfor roofing datetiles(first revision)

7 1S6579:1981 Specificationfor coarse aggregate for water bound macadam (first revision)

8 1S9394:1979 Specificationfor gonelintels

9 1S14223 (Part 1):2023 | Polished building stones— Specification: Part 1 Graniteand Similar Stones
(firstrevision)

Following testsare performed on stonesfor testing their quality and strength:

a  Compressvestrength
b)  Tenslesrength
c)  Transversegrength



d)  Sheardrength
e  Truespecificgravity
f) Water absorption and porosity
g  Weathering
h)  Durdbility
i) Abrasionresistance
) Water transmissionrate by capillary action
k)  Surfacesoftening by exposureto acidic atmospheres
) Permegbility
m)  Toughness
Glass

Glassisasolid material formed by rapid cooling of molten silica(sand). It isatransparent, hard, brittleand
imperviousmateria. Itiswidely used for aesthetic or decorativelookslikein building construction, housewares
andtdecommunications.

1S 14900 : 2018 specifiestherequirementsof transparent float glass.
1S2553 (Part 1) : 2018 coversthe specification for safety glassfor architectural building and general uses.
IS 16231 dedswiththeuseof glassinbuildings. Itsvarious partsare:

Part 1. 2019 — Genera methodology for selection (first revision)
Part 2: 2019—Energy and light (first revision)

Part 3: 2019 —Fireand loading (fir st revision)

Part 4. 2019 — Safety related to human impact (first revision)

Innovative M aterialsfor usein building construction
1 Geosyntheticsand Geopolymers

Thesearethe synthetic material swhich are mainly used in soil stabilization dueto their high durability. They have
alargenumber of civil engineering gpplicationssuch asroads, embankments, dams, retainingwalls, cands, reservoirs,

etc.
I ndian Standards dealing with geosyntheticsand geopolymersarelisted below:
Sl. IS No. Title
No.
1 1S 17369 Geotextiles and geotextile related products— Strength of internal
dructurd junctions
(Part 1) : 2020 Geo composites
(Part 2) : 2020 Geocdlls
2. 1S 14716 : 2021 Geosynthetics - Test method for the determination of massper unit
areaof geotextilesand geotextile-related products
3. 1S 14714 : 1999 Geotextiles—Determination of abrasionresistance




4, 1S 14706 : 1999 Geotextiles— Sampling and preparation of test specimens

5. 1S 14293 : 1995 Geotextiles—Method of test for trapezoid tearing strength

6. 1S 14715 (Part 1) : 2016 Jute geotextiles - Part 1 Strengthening of sub-grade in roads —
Specification secondrevision

7. 1S 14715 (Part 2) : 2016 Jutegeotextiles- Part 2 Control of bank erosoninriversand waterways
— Specification second revison

8. 1S 14986 : 2001 Guiddinesfor application of jutegeotextilefor ranwater eroson control
inroad and raillway embankmentsand hill dopes

9. 1S 15869 : 2020 TextilesOpen weave coir Bhoovastra— Specification (first revision)

10. 1S15910: 2010 Geosynthetics- for highways— Specification

11. 1S 16090 : 2013 Geo-synthetics - Geo-textiles used as protection or cushioning
meaterials—Specification

12. 1S 16352 : 2020 GeosyntheticsHigh density polyethylene HDPE geomembranesfor
lining— Specificationfirst revison

13. 1S 16362 : 2020 Geosynthetics- Geotextilesused in subgrade stabilization in pavement
Sructures— Specificationfirst revison

14. 1S16391 : 2015 Geosynthetics- Geotextilesused in sub-grade separation in pavement
structures—Specification

15. 1S16392 : 2015 Geosynthetics - Geotextilesfor permanent erosion control in hard
armor systems— Specification

16. 1S 16393 : 2015 Geosynthetics- Geotextilesused in subsurface drainage application—
Specification

17. 1S 16653 : 2017 Geosynthetics- Needle punched nonwoven geobagsfor coastal and
waterways protection— Specification

18. 1S 16654 : 2017 Geosynthetics- Polypropylenemultifilament woven geobagsfor coastd
and waterway's protection— Specification

19. 1S17371: 2020 Geosynthetics Geogridsfor flexible pavements— Specification

20. 1S17372: 2020 Geosynthetics Polymeric strip geostrip used assoil reinforcement in
retaining structures— Specification

21. 1S17373: 2020 Geosynthetics- Geogridsusedin reinforced soil retaining structures—
Specification

22. 1S17374: 2020 GeosyntheticsReinforced HDPE membranefor effluentsand chemica

resi stancelining— Specification
23. 1S 17483 (Part 1) : 2020 Geosynthetics - Geocells — Specification Part 1 Load Bearing
Application

24, 1S 17483 (Part 2) : 2020 Geosynthetics - Geocells — Specification Part 2 Slope Erosion
ProtectionApplication




25. 1S 17880 : 2022 GeosyntheticsPolymer Gabionsfor Coastal and WaterwaysProtection
—Specification

26. 1S 18309 : 2023 Geosynthetics- Prefabricated Vertica Drainsfor Quick Consolidation
for Very Soft Plastic Soil — Specification

2. Fiber Reinforced Composites

Thesearethe composite material sreinforced with fibersof synthetic or natural materias. They offer not only high
strengthtoweight ratio but al so exhibit exceptional propertiessuch ashigh durability, stiffness, damping property,
flexural strength, resistanceto corrosion, wear, impact andfireetc. Dueto these diversefeatures, FRCshasfind
widerange of applicationsin construction, automation, mechanical, aerospace, biomedical, marine and many
other industries.

Fiber reinforced concrete and fiber based cement arethe recent advancementsin the concrete technology which
possess|ot of advantagesover the conventional concrete. Few relevant standardsare:

| S14862: 2000 — Fibre cement flat sheets— Specification

1 S14871: 2000—Productsinfibrereinforced cement — L ong corrugated or asymmetrical section sheets
andfittingsfor roofing and cladding — Specification

| S17161: 2020 Flexural strength and toughness parameters of fibre reinforced concrete—Method of

test
Recently Developed Indian Standar dson Building M aterials

Sl. IS No. Title

No.

1 1S17650 (Part 1):2021 Water efficient plumbing products- Requirements: Part 1 Sanitaryware

2. 1S 17650 (Part 2):2021 Water efficient plumbing products- Requirements: Part 2 Sanitary
fitings

3. 1S 17400:2021 Glassfibrereinforced gypsum panel s— Specification

4. 1S17682: 2021 Aluminium composite pane —Specification

5. 1S17953: 2023 UPV C profilesfor windowsand doors— Specification

6. 1S17296:2020 Stainlessstedl door stoppers— Specification

7. 1S17706:2022 Pull handles— Specification

8. 1S17544:2022 Multilayer (PE-AL-PE) plastic piping systemfor indoor gasinddlations
with amaximum operating pressure up to and including 500 KPA (5
Bar) — Specification

0. 1S17546:2021 Chlorinated polyvinyl chloride (CPV C) fittingsfor potable hot and
coldwater distribution supplies— Specification

10. 1S 17452:2020 Useof akali activated concretefor precast products—Guidelines

1. 1S17725:2022 Precast concrete circular manhole— Specification




12. 1S18255:2023 Fibre-reinforced polymer (FRP) barsfor concrete reinforcement —
Methodsof tests

13. 1S18256:2023 Solid round glassfibrereinforced polymer (GFRP) barsfor concrete
reinforcement — Specification

Aspectsfrom National Building Codeof India 2016

TheNationa Building Code of Indiaisasingledocument inwhich, likeanetwork, theinformation containedin
variousIndian Standardsiswoveninto apattern of continuity and cogency with theinterdependent requirements
of Partg/Sectionscarefully analyzed and fitted in to make the whol e document acogent continuousvolume. The
first versgon of the Codewas published in 1970 and revised in 1983 and in 2005. A vigorousimplementation drive
waslaunched by the then Indian Standards I nstitution and now by Bureau of Indian Standardsto propagatethe
contentsand use of the Codeamong all concerned inthefield of planning, designing and construction activities.
Two amendmentswereissued to the 2005 version of the Codein 2015; first to include anew chapter relating to
sustainability namely, Part 11 Approach to Sustainability’, and the second to modify/include certain provisionsin
Part4‘Fireand Life Safety’.

The Code contai nsregul ations which can beimmediately adopted or enacted for use by various departments,
municipal administrationsand public bodies. It 1aysdown aset of minimum provisionsdesigned to protect the
safety of the public with regard to structural sufficiency, fire hazards and health aspects of buildings; solong as
these basi ¢ requirements are met, the choi ce of material sand methods of design and construction areleft to the
ingenuity of the building professionals. The Code al so coversaspects of administrative provisions, development
control rulesand generd building requirements, fire safety requirements; stipul ationsregarding materialsand structura
design; rulesfor design of eectricd inddlations, lighting, air conditioning and heating, indalation of lifts; provisons
for ventilation, acousticsand plumbing services, such aswater supply, drainage, sanitation and gassupply; measures
to ensure safety of workersand public during construction; and rulesfor erection of signsand outdoor display
structures. The Codetoday aso coversprovisionsrelating to structura useof glass, escalatorsand moving walks,
information and communi cationsenabl ed instal | ations; solid waste management; landscape planning and design;
and asset and facility management.

NBC 2016 comprisesof two volumes, i.e. Volume 1 and 2 which aredivided into 13 Partsfrom Oto 12. Part5
‘Building Materias of NBC 2016 (see Volume 1) coverstherequirementsof building materia sand components,
and criteriafor accepting new or dternative building materialsand components.

New or AlternativeM aterials
For the purpose of selecting new or dternative building materids, following parameters sha |l betaken into account:

ad  Reguirementsof themateria specified/expectedintermsof the provisonsgiveninthestandardson
itsusage, including itsapplicability in geo-climatic condition;

b)  Genera appearance;

C) Dimensionand dimengond stability;

d)  Structurd gability including strength properties,
e  Fresdfety;

f) Durahility;

g  Therma properties,

h) Mechanical properties;



) Acoudtical properties,

k)  Opticd properties,;

m)  Biologicd effect;

n) Environmenta aspects;

p)  Working characterigtics,

)  Easeof handling;

r Consgtency and workability;
S UV resistance; and

t) Toxicity.

Some of such new/alternative materials may beferrocement, decorative concrete, polymer concrete, micro-
concreterepair materials, dry-mix mortar, non-shrink grout, optical fibres, special materialsfor bunkers/blast
resistant structures, artificial stonesused inrestoration of heritage structures, nanotechnol ogy based advanced
materials, vermiculite based boards, exfoliated perlite, pervious concrete, stainless steel insulated water tanks,
etc.

Sustainability Aspects

Part 11 ° Approach to Sustainability’ of NBC 2016 coversthe parametersrequired to be considered for planning,
design, construction, operation and maintenance of buildings and those relating to land devel opment, from
sugtainability point of view.

VariousApproach toAchieve Sustainability
o Need for Sustainable Devel opment
. Elementsof Sustainability
o LifeCycle Sustenance
o Energy Efficient Design and Processes
o Technology Options
o Reduced Embodied and Operational Energy
o I ntegrated Water M anagement
o Operation and Maintenance of Services
o Monitoring Compliances
. Corporate Governance
o Disaster Preparedness
Thischapter of NBC 2016 also coversprovisionson sustainable building materials.
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