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NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)
No. NBCC/CGM/Tech. Audit/Quality/2020 [ Y79 Dated: 07.09.2020
CIRCULAR

During site inspection by the Tech. Audit team and senior officers at various projects,
one of the common and major deficiencies observed is the accumulation of water on

the bathroom floor due to improper slope.

As normally tiles are being used in bathroom, it is very difficult to provide the slope in
the floor from all directions towards floor trap.

To overcome the problem, grating in the form of channel of suitable size/ material as
shown in Annexure-A may be provided in all bathrooms.

The typical specifications for normal use may be adopted as below:

¢ Material: Stainless Steel
» Length: Depends up on the size of bathroom.
o Width-100 mm to 150 mm

+ Depth-40 mm to 50 mm.
However, the size may be finalized as per the requirements and actual design.

In view of above all RBG/SBG heads are requested to bring the above to the notice of
Zonal/Unit/Site — in —Charges for their necessary action and to ensure its
implementation with immediate effects.

Encl: Annexure-A.
(Anil Malla)
CGM (Tech. Audit/Quality)

Distribution through ERP only:
1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For kind

Information please.

CGM (Tech. Audit/Quality)
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NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/CGM/Tech. Audit/Quality/2020/4 34 Dated: 14.09.2020
TECHNICAL CIRCULAR- 02

Sub: Formation of Quality Control Unit.

It has been decided by the Competent Authority that all projects shall have the
Quality Control Unit.

The Quality Contral unit shall report directly to the RBG/SBG heads. Observations
raised by Quality Control Unit should be attended expeditiously by field team. Efforts
should be made to ensure that deficiencies pointed out by Quality Control team are
not repeated on the project.

\ \c‘"] e
(Anil Malla)
CGM (Tech. Audit/Quality)
Distribution through ERP only:
1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For kind
Information please.
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Company

NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/CGM/Tech. Audit/Quality/2020/1433 Dated: 18.09.2020
TECHNICAL CIRCULAR No -63

Subject: Remedial measures for wider cracks in plastered surface.

During site inspection by the Tech. Audit team and senior officers at various
projects, one of the most common deficiencies observed at site is the
appearance of various types of cracks on plastered surface, especially wider and
fine hair line cracks.

The wider cracks appears on plastered surface because plastering on wall is done
in a single layer instead of doing on multiple layers, if plaster thickness more
than 15 mm. This may also occurred due to inadequate curing time (less than 7
days - as per CPWD Specification/IS 1661).

In addition to above, separation of plaster from the wall (also called plaster De-
bonding) is the one of major deficiency observed at site and this happens
because the thickness of plaster used is beyond the permissible limits specified in
CPWD specification or IS 1661 Code. '

in view of above, all concerned (Zonal/Unit/Site — in =Charges) shall ensure that
contractor is following the CPWD specifications and codal piovisions of IS 1661
for plastering work. However, the some of the most important codal provisions
of IS 1661 are reiterated below:

1. Recommended Plaster Specifications (Table 2, Page-14 of IS 1661)

The plastering should be done in multi layers if plaster thickness required is more
than 15 mm. Itis generally recommended to make 3 plaster coats in which first
coat is of 10 to 15 mm thick , 2™ coat is of 3-8 mm and 3™ finishing coat is of 3-5
mm thick. The maximum thickness can be done up to 28 mm in three layers
where surface shall have to be very rough. The specification of cement & sand
mortar may be adhered to as mentioned in table.




2. Thickness of Plastering (CL No 7.3, Page 10, IS -1661)

The thickness of plaster should not exceed beyond the permissible limits
specified in IS 1661. For instance in case of brick walls, if the thickness of plaster
is up to 15 mm, it shall be done in single coat. However, if the thickness of
plaster is more than 15 mm up to 20 mm, | should be done in two layers. The
situation of thickness of plaster shall be adopted as mentioned in table.

In case, the plaster is to be done beyond prescribed thickness, strengthening
measures such as plaster in multiple layers, use of wire mesh, use of bonding
agents and roughening of surfaces etc. may be adopted. However, the consultant
of the project may give the location specific advice.

3. Curing - (CL: 16.0, Page-24, IS 1661)
Each coat shall be kept damp till next coat is applied or for a maximum period of )
seven days. Moistening shall commence as soon as the plaster has hardened

sufficiently and is not susceptible to injury.

After completion of the finishing coat, the plaster shall be kept wet for at least 7
days and shall be kept protected during that period from extreme temperatures
and weather.

In view of above all RBG/SBG heads are requested to bring the notice to
Zonal/Unit/Site — in —=Charges for the implementation of above.

Cacl) IS )| Code - | \“«

'z\._
1 \h‘ i
(Anil Mal!a\) \ J
CGM (Tech. Audit/Quality)

Distribution through ERP only:
1. All RBGs/SBGs/Zonal/Unit Heads.

2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For
kind Information please.
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Indian Standard

CODE OF PRACTICE FOR
APPLICATION OF CEMENT AND
CEMENT-LIME PLASTER FINISHES

( First Revision )

00 FOREWORD

0.1 This Indian Standard ( First Revision ) was adopted by the Indian
Standards Institution on 25 February 1972, after the draft finalized by the
Flooring and Plastering Sectional Committee had been approved by the
Civil Engineering Division Council.

0.2 Cement plaster and cement plaster gauged with lime are widely used
in this country for finishing of walls and ceilings of buildings. Practice in
the country with regard to the preparation, application and finishing of the
plaster varies considerably from state to state and from department to
department, It is the object of this standard to lay down a code of
practice generally suitable to Indian conditions, and striking a workable
compromise between theoretical requirements and existing practices. This
standard which was first published in 1960 is now being revised taking into
account the experience gained in the plastering work for the past one

decade,

0.3 This code is intended chiefly to lay down requirements regarding the
quality of materials, their selection and the manner of their application in
plaster work,

0.4 In the formulation of this standard due weightage has been given to
international co-ordination among the standards and practices prevailing
in different countries in addition to relating it to the practices in the field
in this country. This has been met by deriving assistance from
BSCP 211 : 1966 published by the British Standards Institution.

0.5 This standard is one of a series of Indian Standards on plaster finishes,
Other standards published so far in the series are:

IS : 2394-1965 Code of practice for application of lime plaster fi~ish
IS : 2402-1963 Code of practice for external rendered finishes

3
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0.6 For the purpose of deciding whether a particular requirement of this
standard' is complied with, the final value, observed or calculated,
expressing the result of a test or analysis, shall be rounded off in accordance
with 1S:2-1960%, The number of significant places retained in the
rounded off value should be the same as that of the specified value in this

standard.

1. SCOPE

1.1 This standard covers application of cement and cement-lime plaster
finishes to walls, columns, ceilings and similar surfaces on backgrounds
normally met with, such as brick, stone or concrete ( plain or reinforced ).
Lime plasters, mud plasters and other special plasters are not covered by
this code.

1.2 Recommendations are laid down with regard to the minimum
preparation of surfaces to receive the plaster. Different materials available,
their suitable mixes and the best methods of their application are also

discussed.

2. TERMINOLOGY
2.0 For the purpose of this code, the following definitions shall apply.

2.1 Materials

~ 2,11 Fat Lime — The lime which has high calcium oxide content and is
dependent for setting and hardening solely on the absorption of carbon
dioxide from the atmosphere.

2.1.2 Hydrated Lime — A dry powder obtained by treating quicklime with
water enough to satisfy its chemical affinity for water under the conditions
of its hydration. It consists essentially of calcium hydroxide and magnesium
hydroxide. '

2.1.3 Hydraulic Lime — Lime containing small quantities of silica and
alumina and/or iron oxide which are in chemical combination with some of
the calcium oxide content, giving a putty or mortar which has the property
of setting and hardening under water.

9.1.4 Plaster — The general term for a material used to cover surfaces,
which is applied while plastic and which hardens after application.
Cement-lime plaster refers to cement plaster gauged with lime.

2.1.5 Quicklime — A calcined material, the major part of which is
calcium oxide in natural association with a relatively small amount of
magnesium oxide, capable of slaking in water. Lumplime is quicklime as
it comes from the kilns,

#*Rules for rounding off numerical values ( révised ).
4
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2.2 Tools and Accessories — For tools and accesseries, such as drag or
scratcher, floats, rules or battens, squares, templates, trowels and iron pan,
the definitions are as given in IS : 1630-1960%,

2.2.1 Scaffolding ( Staging ) — A temporary framework of bamboo, wood
or steel to provide a platform from which the mason does the plastering

work.

2.3 Site Operations

2.3.1 Finishing Coat — The final coat in two or three coat plaster work.
This is also referred to as the final coat, setting coat, face coat or skimming
coat ( the term  skimming coat’ is also applied to single-coat work ).

2.3.2 Gauging — The mixing of various constituents of a plaster. This
term is also used for denoting the addition of cement to a lime-sand mix or
of lime to a cement-sand mix. A gauging’ is the term given to an
individual plaster work.

2.3.3 Screeds — Narrow strips or bands of plaster laid on walls or ceilings to
serve as guides for bringing the whole work to a true or even surface, the
screeds being incorporated in the final undercoats. :

2.3.4 Undercoats — Plaster coats ( often referred to as backing coats ) the
main function of which is to provide surfaces suitable for the application of
succeeding coats. There are following two types of undercoats:

a) Rendering coat — The coat which is applied directly to the building
surfaces to be plastered ( also referred to as the *first coat” ).

b) Floating coat — The coat used in three-coat work to bring the first
coat to a true and even surface before the finishing coat is applied
( also referred to as the € second coat” ).

2.4 Characteristic Defects

2.4.1 Blistering — The development of one or more local swellings on the
finished plaster surface.

2.4.2 Cracking — The development of one or more fissures not assignable
to structural cause.
Note — Cracks in plaster in the vicinity of a structural crack are not assignable to
structural failure unless they are in conformity with the structural crack.
2.4.3 Crazing — The development of a series of hair cracks on the
finished plaster surface. Known as ‘map crazing’, when it forms an
haphazard pattern over the wall surface affected.

2.4.4 Efflorescence — A deposit of soluble salts on the surface of the plaster
or background.

*Specification for mason’s tools for plaster work and pointing work.
5
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2.4.5 Flading — The scaling away of patches of plaster surface due to
lack or loss of adhesion with the previous coat.

2.4.6 Grinning — The appearance on the surface of the plaster of the
pattern of joints or similar breaks in the continuity of the surface
characteristics of the background.

2.4.7 Peeling — The dislodgement of substantial areas of plaster work from
the background.

2.4.8 Popping or Blowing — The appearance on the surface of the plaster
of conical hollows ( pops or blows ) in the backing and Jor finishing coats.

2,5 General

2.5.1 Dubbing Out — The operation of attaching pieces of slate, tile, etc,
to a wall with plaster, and then likewise covering them in order to fill out
hollows or to form projections.

2.5.2 Fineness Modulus — A numeral indicating the fineness of an
aggregate, as determined by ascertaining the percentage residue, by weight
or volume, remaining on each of a series of fine sieves with apertures ranging
from 40 mm to 150 micron, summing, and dividing by 100.

2.5.3 Syction — The property of background which determines its rate of
absorption of water.

3. NECESSARY INFORMATION

3.1 In the selection of materials for plasters and in their mixing and
application, information is necessary on the following points and detailed
consideration shall be given to them before starting plaster work:

a) Types of surface over which it is proposed to apply plaster,
so that constructional details may be suitably adopted to them
and the amount of subsequent preparation necessary before plaster-
ing may be minimized,

Note — This is of particular importance in the case of concrete soffits, and the
construction details shall include the necessary provisions for adequate mechanical key
left permanently embedded in or adhering to the concrete.

b) Area, types of finish and thicknesses required, together with
sufficient details of the nature of the surface to be plastered.

c¢) Details of finish at junctions with doors, windows, and other
openings, with ceilings, linings, etc, and at all corners.

d) Types of cornice, arris and return treatments desired, and of dado
treatments where required.

e) Details of scaffolding ( staging ) for access to work in the correct
sequence, together with provision for adequate protection of
adjacent surfaces during plastering operations, particularly in
ceiling work,

6
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f) Details of fixing accessories, templates, etc, to be embedded in the
plaster.

g) Types of surface or decorative finish to be applied over the
plaster and detailed information on the compatibility of the
plaster with the proposed decorative finish.

3.2 All information required in 3.1 shall be made available to those who
are responsible for the plastering work. Necessary drawings and instruc-
tions for preparatory work shall also be given,

3.3 Arrangements shall be made for the proper exchange of information
between those engaged in plastering and all others whose work will affect

or will be affected.

4. MATERIALS, TOOLS AND ACCESSORIES

4.1 The following materials, conforming to relevant Indian Standard
specifications, shown against them, shall be used:

a) Cement conforming to IS : 269-1967* or IS : 455-19671,
b) Lime Class B and C conforming to IS : 712-1964%, and
¢) Sand conforming to IS : 1542-19608.

4.2 The following requirements shall also be complied with where
applicable:

a) Lime Putty (or Neeru) — This shall be obtained by slaking lime
with fresh water, and sifting it. The slaking shall be done in
accordance with IS : 1635-1960(. Putty shall be kept moist until
used, and the quantity prepared at a time shall be not more than
what may be consumed in 7 days.

b) Water — The water used for mixing shall be clean, free from
deleterious matter and also from unusual proportions of dissolved
salts. Sea water or tidal astuary or brackish water shall not be
used. Water fit for drinking is normally suitable; in case of doubt,
the quality of water should be analysed to ascertain conformity
with 4.3 of IS : 456-19647.

c) Wood Lath — The pieces of wood used for wood lath shall be free
from all decay and insect attack, Both hard woods and soft woods

_'_Sp;ciﬁcation for ordinary, rapid-hardening and low heat Portland cement (second
rezision ).

tSpecification for Portland blastfurnace slag cement ( second rezision ).

$Specification for building limes ( revised ). { 8ince revived )

§Specification for sand for plaster.

[ICode of practice for ficld slaking of lime and preparation of putty.

YCodec of practice for plain and reinforced concrete ( second revision ).

7
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may be used according to availability. Laths shall be free from
knots or knot holes that are greater than one half the width of the
lath. The timber shall be partially seasoned; and the moisture
content shall not be greater than 20 percent.

d) Metal Lathing — Metal lathing used as background for plastering
should weigh not less than 1'6 kg/m?,

e) Galvanized Wire Netting — Where required to provide a mechanical
key, galvanized wire netting of mesh not greater than 50 mm shall

be used.

4.3 Tools and accessories used in plaster work may advantageously be in
conformity with IS : 1630-1960%*,

5. STORAGE OF MATERIALS

5.1 Cement — Cement shall be stored off the ground, under cover and
away from damp surfaces so as to prevent deterioration either by moisture
or by intrusion of foreign matter. If these precautions are neglected
cement will be rendered less effective or useless ( see 1S : 4082-19671 ).

5,2 Lime — Lime shall also be stored off the ground, under cover and away
from damp surfaces. Quicklime may progressively deteriorate with keeping
through absorption of atmospheric moisture and carbon dioxide. For this
reason, it shall be kept in a dry place and be protected from direct contact
with water, fumes from boilers or similar contamination. Hydrated lime
will not develop any serious deterioration for a period of six months

rovided it is left undisturbed in the bag and kept in a cool dry place free
E'om draughts, fumes from boilers or similar contamination ( see IS :4082-

1967t ).

5.3 Sand — Sand for plaster shall be stored under clean conditions to
prevent contamination by soil or other deleterious substances.

6. CARE OF TOOLS AND ACCESSORIES

6.1 Tools — All tools shall be cleaned by scraping and washing at the end
of each day’s work, or after use with different materials. Metal tools
shall be cleaned and greased after each operation. The tools shall be
examined and thoroughly cleaned before plastering is begun. Cleanliness
is particularly important with cement plasters, where contamination with
set material may seriously affect the performance as well as reduce the

effective life of the tools.

sSpecification for mason’s tools for plaster work and pointing work.
{Recommendations on stacking and storage of construction materials at site,

8
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6.2 Scaffolding (Staging ) — Wooden BALLIES, bamboos, planks,
trestles and other scaffolding materials shall be sound and in accordance
with local building regulations. These shall be properly examined before
erection and use.

7. DESIGN CONSIDERATIONS

7.1 Suitability of Cement Lime Mixes

7.1.1 Plastering mixes containing lime putty dry hydrated lime, cement
and sand are characterized by high workability and marked ease of
application. Such properties become less pronounced as the proportion of
cement increases,

7.1.2 Cement-lime mixes have a reasonably longer working time (Aax
2 h ), a fairly slow rate of strength development increasing with the amount
of cement added and adequate early strength to withstand modern
building conditions. They need moisture to complete the setting process
and, therefore, rapid drying in the early stages should be avoided.

7.1.3 The weaker mixes of cement lime plaster containing smaller

proportions of cement, shall not be used in conjunction with a strong
finishing coat. Weaker mixes offer certain advantages over the stronger
( richer ) mixes when applied to non-rigid backgrounds, such as lathing.

7.1.4 For trowel finishes ( very smooth surfaces), mixes of lime and
cement shall not, in general, be used for finishing coats, as their shrinkage
on drying creates a tendency for surface crazing.

7.2 Number of Plaster Coats

7.2.1 The ideal number of coats, where practicable, is two, namely, the
undercoat followed by a finishing coat. It is recognized, however, that
much successful work has been carried out in the past with plaster finishing
coats with a single coat on reasonably plane backgrounds of brick, concrete
and similar materials. However, for very rough surfaces, such as rough
stone masonry, three coat plastering may be necessary. Metal lathing
normally requires a three coat plaster finish for successful results.
Renovation work on wood laths should also be carried out in three coats.

7.2.2 The range of coats normally employed for different backgrounds is
as follows:

Background Number of Coats
Brickwork or hollow clay tiles 20rl
Concrete, cast in stlu 2o0rl
Building blocks 20rl
Wood or metal lath 3 or 2

g
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Background Number of Coats
Fibre building board ( insulating board ) 20rl
Wood wool slabs < orl
Cork slabs 2 or 1
Uneven and rough stone masonry 3 or 2

7.2.2.1 A summary of background data for the internal plastering is
given in Table 1 for guidance.

7.3 Thickness of Plastering

7.3.1 Finishing coats ( and single-coat work, where employed ) shall be
of such minimum thickness as just to provide a sufficient body of material
to harden satisfactorily under the site conditions in any particular case.

7.3.2 The total thickness of two-coat work exclusive of keys or dubbing-
out shall be generally about, but shall not normally exceed 20 mm and
it shall not exceed 15 mm in the case of in sifu concrete. soffits.
The thickness of three-coat work shall be about, but shall not normally

exceed 25 mm.,

7.3.3 The thickness of an individual coat shall generally be as
recommended in Table 2.

7.4 Recommended Plaster Specifications

7.4.1 A list of specifications for mixes suitable for various situations is
given in Table 2, which covers single-coat work which is used generally and
also two and three-coat works suitable for special situations. The lime in
the mixes specified in Table 2 and in 7.4.2 is assumed to be measured as
lime putty, but if it is measured as dry hydrated lime, the proportion of
lime in any mix shall be slightly higher than is indicated and a suitable

adjustment shall be made as indicated in 7.4.1.1.
7.4.1.1 The actual weight of hydrated lime which a putty contains
may be determined by using the following formula:

G
1 (W, —1000)

Wh=

where
W, = weight of dry hydrate in kg/m?,
G == specific gravity of hydrate ( see IS : 2394-1965* ), and
W, = weight of putty in kg/m?,

*Code of practice for application of lime plaster finish,
10



TABLE 1 SUMMARY OF BACKGROUND DATA FOR INTERNAL PLASTERING
( Claase 7.2.2.1)

SYL Crass Tyee DryiNG SHRINKAGE SurFACE PREPARATION OF Remarks
No. MovEMENT CHARAGTERISTICS SURFACE
(1) 2) 3 @ (3 (6) Q)

i) Solid a) Dense clay  Negligible Low suction and  Mayrequircmore  Spatterdash coat,
bricks and poor key than raking 1:2, or 3 ce-
blocks jointa, for exam- ment:  coarse

ple, Dbonding sand should be
agents, spatts allowed to
erdash or wire harden before
mesh or special applying under-
plasters coat. Wire mesh
should be fixed
at least 6 mm in
elear of surface
b} Normalclay  Negligible Moderate to high ~ Rake jointsunless  Should be dry to
brick and suction and key provided minimize ¢
blocks reasonable key rescences
c) Dense cone Low to high accor-  Suction generally  Unless keyed, use Use bonding
crete, either ding to quality. low, but varies spatterdash, treatment  or
precast or in Differential ther- according to bonding treat- special plasters
silu mal movement aggregate and ment or special according  to
varies with water / cement plasters manufaciurers’
aggregate ratio. Poor key recommenda-
unless provided tions
by special
shuttering or
retarder
d) No-finesecon-  Varies from low  Low suction and  None -
crete to moderate. good key
Varies with
aggregate
( Continued )

TL6L = 1991 : SI



—

Si
No.

(0]

¢l

TABLE 1 SUMMARY OF BACKGROUND DATA FOR INTERNAL PLASTERING — Contd

Crass

@

Slab

Tyee

3

¢) Open textur-
ed concrete
blocks and
concrete
containing
light-weight
aggregate

f) Close textur-
ed conerete
blocks

g) Aecrated
concrete

a) Wood-wool

b) Strawboard

Datme Sarivkace Surrace
MoveEMENT CHARACTEZRISTICE
) (5)
Moderate to high  Low suction and
good key
Moderate to high ~ Variable suction
Moderate to high ~ Moderate to high

High but generally

dry and
may also be
restrained

suction, reason-
a

Low suction and
good key

No key

PREPARATION OF
SurrACE

(6)
None

May need treat-
ment with a
bonding agent
to provide key

It may be neces-
sary to reduce
the suction
unless special
plasters are
used

None other than
joints scrimmed

Key can be pro-
vided by use of
bonding treat-
ment oOr wire
netting or metal
fathing. Joints
should
scrimmed

ReMARgs

(7)
Should be dry to
minimize shrin-
kage movement

Differential ther.
mal movement
may be high
with some
aggregates

Should be dry to
minimize shrin-
kage movement

When wused as
permancnt shut-
tering  special
precautions arg

ZL6I = 1991 3 81
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c) Cork

i) Boards &) Plasterboard
b) Insulating
fibreboard
) nded
plastics
) Menl metal
lathing and clay

Negligitle

jgh, but fixed
y and easily
restrained

Low suction, key
variable

Low suction, ade-
quate key with
suitable plasters

Low suction, ade-
quate key with
suitable plasters

Low suction, ade-

quate key with
suitable plasters

Good key

If the surface
provides  in-
sufficient mecha-
nical key a
Sk Rt

sand slurry
should be brush-
ed on and wire
meshed fixed

Joints  scrimmed
unless um
lath is us

Joints scrimmed

None, other than
Joint serimming
where  recom-
mended by
manufacturer

None

Boards must be
conditioned om
site

Consideration
should be given
to the strength
of the board
?ndt:rcpombi-
ity impact
damage
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TABLE 2 RECOMMENDED PLASTER SPECIFICATIONS
( Clauses 7.3.3 and 7.4.1)

SrruaTioN

No. or CoaTt or
PLASTER

@)

Single coat plaster

Two coat plaster:
a) Backing coat

b) Finishing coat

Three coat plaster:

a) Base coat

b) Seccond coat

¢) Finishing coat

3

Both internal and

external

do

Very rough sur-

face;
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both
and

Mix®
( Proportion by
Volume )
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Fat lime and fine
gand or marble
dust in equal
proportions

TmcxNess

®

10 to 15 mm

10 to 12 mm

3 to 8 mm

10 to 15 mm

Jto 8 mm

3to 5 mm

Note 1 — Where two or three coat plasters are adopted, as far as possible the mix for

the under coats should contain coarse sand conforming to grading zone II of IS ; 383-
1970t and having fineness modulus not less than 2°0.

Note 2 — For single coat plaster the fineness modulus of sand should be as far as

possible 15 and conforming to grading zone IV of IS:383-1970f, Where only fine
sand is available the fineness modulus of sand may be improved by mixing the required
percentage of coarsesand. The strength of plaster mix gets reduced with the reduction
in the fineness modulus of sand.

Note 3 — Other nrixes of cement/lime and sand may also be adopted depending on
the quality of sand available and Jocal conditions provided the strength conforms to any
of the above mixes given in Table 2.

#*Cement ; lime :sand.
tSpecification for coarse and fine aggregates from natural sources for concrete ( second

revision ).
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7.4.2 The mix for the finishing coat shall depend on the texture and
colour of the surface desired. If the surface is to have a lime-putty finish,
then it is advisable to have rich mix of 1 part of cement, 1 part of lime and
3 parts of sand. For any rough finish a mix of 1 part of cement to 3 to
4 parts of sand is recommended.

7.5 Surface Finish — Internal plasters are usually finished to a smooth
surface. If textured finishes are required, special techniques may have to

be employed and the success of the treatment is largely dependent on good
craftsmanship.

7.6 Corrosive Effect on Metals

7.6.1 In normal circumstances, matured plaster work may be regarded
as dry and therefore non-corrosive. Such dangers of corrosion as do arise
should only occur during the initial drying period and subsequently during
periods of heavy condensation. Plasters containing uncarbonated lime ( for
example, lime and cement mixes) have a protective effect on iron and
steel, but are likely when persistently damp to corrode lead and aluminiym
unless protected by a suitable paint.

7.6.2 Plastering mixes in which sand or water contaminated with sea-
salts have been used are likely to be continually damp, due to the
deliquenscent or moisture-attracting nature of the salts, and may corrode
metals in contact with them. Frost proofing additives containing soluble
chlorides, for example, calcium chloride, are likely to have similar effects.

7.6.3 Protection may be given to steel and aluminium when necessary by
means of suitable metallic or paint coatings, Sleeves of material resistant
to any corrosive effects may sometimes provide a convenient means of
avoiding contact of metal pipes or conduits with plasters which accelerate
corrosion, or the metal may be embedded in a plastering mix of a more
suitable composition. Under persistently wet conditions no form of
plastering can be relied on to protect metals from corrosion,

7.6.4 With cold water service pipes the provision of an insulating sleeve
serves also to avoid condensation of moisture in the plaster in their
immediate vicinity during the subsequent life of the building.

7.7 Effect of Atmospheric Conditions

7.7.1 The prevailing weather at the time of plastering or during the
setting, drying and hardening period may affect the finished work as
follows:

a) Frost — The destructive effect of frost on plaster work is substan-
tial. Unless special precautions are adopted, plastering work
shall be suspended entirely during frosty weather, Recommenda-
tions have been made from time to time in countries which
experience long continued periods of frosty weather and they
should serve as a guide to good practice in this country.

15
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b) Cold — Che setting and hardening times of all plasters are
appreciably lengthened by a reduction in the atmospheric
temperature. Where plastering has got to be carried out in cold
weather, the time intervals shall be lengthened to allow for this,
and the work programmed or re-programmed accordingly.

c) Condensation — In certain localities condensation resulting from
cold wintry conditions may be so excessive as to impair the
finished plaster work. It may also retard or prevent the drying
out of wet building operations for periods of week, or even months,
thus presenting conditions unsuitable for plastering.

d) Extreme dry conditions — Under hot dry conditions the applied
plaster may become dry before the setting process is sufficiently
advanced. The partially set weak material often has a powdery
surface which will not provide a satisfactory base for the
subsequent coat or for decoration, Plasters containing cement
are particularly sensitive in this respect. In such contingencies
the surface should be continually kept wet during the curing
period.

8. GENERAL PRECAUTION IN PLASTERING

" 8.1 Cleanliness and Protection of Existing Work

8.1.1 Cleanliness is essential in carrying out plaster work. Adequate
protection shall be given to all existing work and fittings which are liable to
be damaged, not only in the area of plastering operations, but also in the
approaches thereto by covering up with boards, dust sheets, etc, as

necessary.
8.1.2 Cleaning off on Completion— On completion, all work affected by

plastering operations shall be left clean. Special care is necessary when
removing set plaster from glass to avoid damaging its surface,

8.2 Suction Adjustment

8.2.1 The careful adjustment of suction is very necessary for good
plastering, and may be done either by wetting the backing suitably if it is
dry, or by sprinkling with a cement-mix as in the case of a concrete surface
with low suction. Without the aid of suction, plaster would creep and
slide down due to its own weight. On the other hand, high rate of
suction withdraws all moisture from the plaster and makes it weak porous
and friable. Too much water makes it impossible to keep the mortar in
position till it sets. A failure in bond due to excessive water leads to
further failures as the pocket formed may hold water and break up the
plaster when the water freezes; or if the water is salt-laden, the same
results will be produced on evaporation by crystal formation.

16
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8.2.2 The wall shall not be soaked but only damped evenly before
applying the plaster, If the surface becomes dry in spots, such areas
shall be moistened again to restore uniform suction. A fog-spray is
recommended for this work.

8.3 Adjustment of Working to the Setting Properties of Plaster

8.3.1 Cement plasters and cement-lime plasters contain materials which
set when brought into contact with water, and the fullest use of their
strength producing properties is not made unless the mix is applied before
the setting process has started, If retampering of such mixes is carried out
after the set has commenced, an inevitable loss in strength and efficiency
will result,

8.3.2 In the case of cement plasters, the commencement of the set is
accompanied by a noticeable stiffening of the mix. In the case of cement
plaster heavily gauged with lime, however, it is not always cbvious to the
operator when the set has started and it is with this type of mix that the
retention of the full measure of strength afforded by the cementitious
material is particularly important. Such plasters may be overworked both
before and after application with resultant impairment of the set of the
gauging plaster, This not only reduces the strength of the material, but
also gives it the shrinkage characteristics of a pure-lime plaster with its
liable accompaniment of the surface crazing. It is essential, therefore, that
mixes shall be used as soon as possible after water has been added and that
working periods recommended in this code shall not be exceeded.

8.4 Control of Cracking — This is normally a structural problem, but the
plaster will be able to reduce the effects of structural cracking by making
a trowel cut between adjacent surfaces.

8.5 Maintenance of Proper Time Intervals — Shrinkage, partly
irreversible, occurs on drying, causing stresses to be set up both in the
applied coat and in the undercoat or background, and in order to avoid
break-down of adhesion between successive coats, it is very important that
the drying shrinkage of the first coat should be materially complete before
a subsequent coat is applied. The rate of drying will vary widely with
conditions of temperature, humidity and ventilation. Proper time interval
serves to diminish the possibility of efflorescent salts finding their way to the
final plaster surface, and also of the drying and naturing shrinkage (map
crazing ) of the undercoat reaching the finished plaster face over a period
of time. The surface then shall be allowed to set for at least a day or two
depending upon the weather ( one day in summer and two days in winter ).
During this period the surface of this coat shall be kept damp and shall not
be allowed to dry.

9. PRELIMINARY PROGRAMMING OF WORK

9.1 All materials necessary for plastering shall be kept readily available at
the site, in cases where lime putty is to be used, it shall be run sufficiently
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in advance so as to mature before use. An adequate supply of water
suitable for mixing the plaster and for curing purposes shall be available.

9.2 In building operations, such as construction of brick and block walls,
the encasement of steel columns and beams with concrete, etc, requiring
plastering shall be so programmed that they are sufficiently matured to
receive the plaster without subsequent damage to plaster or decoration.
Careful programming and avoidance of last minute alterations in the
design or in the sequence of work can avoid serious damage to the plaster
finish. Where such alterations are unavoidable the permanent decoration
shall be postponed.

9.3 Plastering operations shall not be started until all necessary fixing, such
as door and window frames, mantlepieces are completed and all pipes and
conduits to be embedded in the wall or plaster are installed.

9.4 A preliminary inspection shall be made to ensure that the surfaces are
in a suitable condition for plastering, particularly as regards their planeness
and dryness. If dubbing out is necessary, it should be done in advance, so
that an adequate time interval may be permitted before the application of
the first undercoat. Plastering operations shall be so scheduled as to allow
sufficient interval between undercoats and finishing coats.

10. SEQUENCE OF OPERATIONS

10.1 For external plaster, the plastering operations may be started from
the top floor and carried downwards. For internal plaster, the plastering
operations may be started wherever the building frame and cladding work
are ready and the temporary supports of the ceiling resting on the wall or
the floor have been removed.

10.2 The surfaces to be plastered shall first be prepared as described in 12.

10.3 When the preparation has been done, arrangements may be made for
a constant supply of plastering material prepared as described in 11,

10.4 The first undercoat is then applied to ceilings and walls, It is an
advantage to plaster the ceilings first to permit removal of scaffolding
before plastering the wall. In the case of high rooms, the same scaffolding
may be needed for plastering the top portions of the walls,

10.5 After a suitable time interval ( preferably not more than 5 days) the
second coat may be applied. Surface of the first undercoat shall be
adjusted and screeds laid to serve as guides in bringing the work to an even
surface. After a further suitable time interval, the finishing coat may be
applied first to the ceilings and then to the walls.

10.6 Plastering of cornices, decorative features, etc, shall normally be
completed before the finishing coat is applied.

18
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10.7 Sometimes, ends of scaffolding BALLIES have to be housed in the
wall which is being treated with plaster. In such cases after the BALLIES
are taken out, the hole or holes left in the wall shall be filled up with
brick and mortar, and the patch plastered up true, even and smooth in
conformity with the rest of the wall, so that no sign of any patch work

shows out.

10.8 Where corners and edges have to be rounded off, such rounding off
shall be completed along with the finishing coat to prevent any joint
marks showing out later,

11. PREPARATION OF PLASTER

11.1 Proportioning

11.1.1 The material used in the preparation of plastering mixes may be
measured by volume using gauge boxes.

11.1.2 Cement shall be measured by weight. For the purpose of
proportioning one cubic metre of cement shall be taken to weigh 1440 kg
approximately,

11.1.3 Proportioning of lime may be done by measurement of volume as
lime putty or dry hydrated lime before the preparation of putty. The mix
proportion of lime, unless otherwise stated, generally refers to the volume
of putty.

Norz 1-— Lime putty weighs about 1280 kg/m?.
Note 2 — One m?® of dry hydrated lime normally gives about 0'8 to 0'9 m?® of lime
putty.

11.3.4 Quantity of Water — For general cement-plaster work with 1:3
proportion the quantity of water required is about 70 percent by weight of
cement. This may, however, vary depending on the following factors,
and adjustment shall be done as explained in IS :2250-1965%:

a) The nature and condition of the fine aggregate;

'b) The temperature and humidity at the time of working;

c) Richness of the mix, namely, whether rich or leaner than 1: 3;
d) The varying quantities of lime in composite mortars; and

e) The use of admixtures added for improving the workability.

11.2 Mixing

11,2.1 Cement-Lime Plaster — The cement-lime plaster shall be prepared
by mixing dry in the required proportions cement and sand. Lime putty
mixed with water shall then be added to the mix and the contents mixed
for sometime until a satisfactory mortar is obtained.

*Code of practice for preparation and use of masonry mortars.

19




IS : 1661 - 1972

11:2.2 Cement Plaster — Cement and sand shall be mixed dry in the
required proportions to obtain a uniform colour. Water shall then be
added to get the required consistency for the plaster.

11.2.3 Cement-lime plaster shall be used within two hours after the
addition of water to cement provided it is kept agitatéd or turned over at
intervals of at least 20 min. Cement plasters shall be used within half an
hour after the addition of water, Any mortar or plaster which is partially
set shall be rejected and removed forthwith from the site.

11.2.4 Mixing may be done either manually or mechanically, ‘Hand
mixing * shall be carried out on a clean, water-tight platform. During
mixing, the mortar shall be heed back and forth for 10 to 15 min after the
water is added. In ¢ machine mixing ’ the mixer shall ryn at least 5 min
after placing all the ingredients in the drum,

11.2.4.1 Machine mixing is preferable to hand mixing for all mortars.

12, PREPARATION OF BACKGROUND FOR APPLICATION OF
PLASTER

12,1 For the durability of the plaster or rendering, it is vital to obtain a
satisfactory bond between the background and the first plaster coat and
also to ensure that the bond is maintained subsequently. The requirements
of good background in this respect are explained in 12.1.1 to 12.1.7.2.
Necessary preparation of the background shall be done to fulfil these
requirements. The preparation for different types of backgrounds is
individually dealt with in 12.2 to 12.4.

12.1.1 Cleanliness — The loose layer of dust on masonry shall be removed
either by watering or by brushing as required. A freshly cast concrete
surface is often covered by laitance and this shall be removed. A concrete
surface may also often be contaminated by the soap which is formed with
calcium hydroxide and the oils in the moulds. The contaminated layer
shall be removed by brush. Special care shall be taken in repairing for
rendering an ‘old plaster coat. Old layers of the plaster coat shall be
completely removed and made good. Crumbled and frost-damaged parts
shall be cut out and patched. Any trace of algae or mass formation shall be
removed. If the background contains soluble salts, particularly sulphates,
the application of the plaster shall be done only after the efflorescence of
the salts is complete, and the efflorescence is thoroughly removed from the

surface,

12.1.2 Roughness — The roughness of the background may generally
improve the bond of the plaster. A smooth surface may be roughened by
wire brushing, if it is not hard; or by hacking or bush-hammering if-it is
hard, Alternatively, to obtain a rough surface, a mortar 1 cement: 1§ to
3 coarse sand by volume prepared to a wet consistency may be forcibiy
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dashed or to the surface ( spatterdash treatment ) by suitable means on to
a hard surface like concrete, After roughening the surface, care shall be
taken to moisten the surface sufficiently before plastering, as otherwise the
surface may tend to absorb considerable amount of water from the plaster.
In addition to general roughness in the masonry, the joints shall also be
raked to a depth of about one centimetre for providing key to the plaster.
On a soft smooth surface after hacking a thin coat of cement slurry
(1:1::cement:fine sand ) may be applied. In special cases wire netting,
etc, may be fixed to improve further the key to the plaster,

12.1.3 Suitable Suction— The adjustment of suction of the background
during the application of plaster is already dealt with in 8.2, The amount
of water introduced in the bockground during its conmstruction has an
important bearing and adequate drying intervals shall be allowed between
erection and plastering to bring® the surface suitable for suction
adjustment. :

12.1.4 Evenness— The background shall be even in order to avoid
variations in the thickness of the plaster, Any unevenness must be levelled
before the plaster is applied. Local projections in brickwork are serious
from the point of view of plastering. For three-coat plaster work, the local
projection shall not exceed 1'2 cm proud of the general surface as deter-
mined by the periphery of the surface concerned and local depression shall
not exceed 2°0 cm. For two-coat plaster, a local projection shall not
exceed 0-6 cm and local depression 12 cm.

12.1.5 Strength and Elasticity — The strength and elasticity of the plaster
shall be compatible with that of the background. The recommendations
given in this standard already cover this aspect.

12.1.6 Immobility — The background must be immobile at the time of
application of the plaster or subsequently the movements of the back-

round shall be in step with and in the same direction as those of the
plaster, Differential movements between the background and the plaster
due to moisture change, temperature change, structural settlement,
deflection, etc, will cause cracking of the plaster. The major part of such
movements shall be allowed to set in before the plaster is applied, as for
example, by giving in the case of moisture movement sufficient drying
interval to the background.

12.1.7 Precaution Against Discontinuity in Backgrounds — Cracking of walls
or of plaster is often caused by discontinuity, for instance changing from
concrete to brickwork, from clay brickwork to lightweight concrete block-
work or even changing from one type of brick to another. Differenti
drying shrinkage is probably the main cause but difference in therm
movements may also contribute, Reinforcement of the plaster by metal
lathing or scrim over the junction is not always successful. The best
treatment may be to separate the two portions by a neat cut through the
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plaster at the junction. The junction may be masked, if so desired, by
fixing a cover strip to one side.

12.1.7.1 A change from wall to ceiling can be regarded as a
discontinuity. To provide for the crack, a cornice that would allow slight
movement without cracking or a straight cut through the plaster at the
junction may be provided.

12,1.7.2 When plaster is applied to provide an unbroken surface over
a board or slab background, the plaster coat bridging the joints is subject
to higher stresses and any movement in the background will show at once
by cracks along the joints. To avoid this, the plaster is reinforced at the
joints by fixing jute scrim (namely, ¢scrimming’), or a suitable wire
netting, gauge. 'This treatment may still be ineffective if large changes in
humidity take place and if thin board backgrounds with high moisture
movement are used.

12.2 Surface Preparation for Brickwork or Hollow Block
Masonry — The masonry shall be allowed to dry out for sufficient period
so that initial drying shrinkage is fairly complete, and suction adjustment
is possible during plastering ( see 12.1.3 and 12.1.6 ).

12.2.1 Joints of new brickwork or block masonry, if particularly the
bricks or blocks are smooth, shall be raked out as the work proceeds
(see 12.1.2). Projecting bricks shall be trimmed off where necessary
(s5ee 12.1.4).

12.2.2 Old brickwork shall be considered on its merits with the object
of securing adequate key. The surface shall be thoroughly brushed down
to remove dust and loose particles or efflorescence where it has occurred.
Low spots may, where necessary, be dubbed out at this stage by means
of a mix similar to that intended for the first coat of plaster but stronger
( richer ) and coarser.

12.3 Surface Preparation for in situ Concrete

12,31 The surface shall be cleaned and roughened as in 12.1.1
and 12.1.2,

12.3.2 Concrete surfaces shall have sufficient roughness to provide
proper adhesion (se¢ 12.1.2). The surface shall be evenly wetted
(not saturated ) to provide correct suction ( see 12.1.3 ).

12:3.2.1 If a chemical retarder has been applied to the formwork, a
roughened surface may be formed by wire-brushing and all the resulting
dust and loose particles cleaned off, and care shall be taken that none of
the retarders is left on the concrete or on other surfaces, as it may
interfere with the set of the plaster or with other building operations.

12.3.2.2 Where mechanical key-forming devices have been used in the
concrete, these shall be stripped off if still adhering and the resulting
surface cleaned down.
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12.3.3 Ridges or fins left on soffits or on the sides of concrete beams by
shuttering imperfections shall be removed before cleaning down, to be
compatible with the plaster finish particularly when it is not thicker than
one centimetre,

12.4 Boards and Slabs — When the boards or slabs are fixed in
accordance with relevant Indian Standard for fixing wall coverings and
fixing ceiling coverings, ¢ scrimming > (s¢e 12.1.7) is all the preparation
that is necessary,

13, APPLICATION OF UNDERCOATS

13.1 The Rendering or First Coat

13.1.1 The rendering coat shall be 10 to 15 mm thick and carried to the
full length of the wall or to natural breaking points like doors or windows.
Before the rendering coat hardens, it shall be roughened to provide
mechanical key for the second coat.

13.1.2 Masonry walls on which plaster is to be applied directly, shall be
properly set and cured with the joints raked to a depth of at least 10 mm.
Before applying the rendering coat, the surface shall be cleaned and
damped evenly to control suction, an essential treatment for securing first
class work. The rendering coat shall be trowelled hard and tight, forcing
it into surface depressions to obtain a permanent bond.

13.1.3 On smooth concrete walls, the surface shall be roughened
according to 12.1,2 and the rendering coat shall be dashed on to ensure
adequate bond. The dashing of the rendering coat shall be done using a
strong whipping motion at right angles to the face of the wall, or it may be
applied with a plaster-machine or cement-gun. In either case, the
plaster shall be projected on to the surface with considerable force.

13.2 The Floating or Second Coat — Before starting to apply the second
coat, the surface of the rendering coat shall be damped evenly as described
in 8.2. The second coat shall be approximately 3 to 8 mm thick,
It shall be brought to a true, even surface and then roughened to provide
bond for the finishing coat. Each under coat shall be damp-cured for at
least two days.

14, APPLICATION OF FINISHING COAT
14.1 Before starting to apply the finishing coat, the second coat shall be
damped evenly as described in 8.2, Whenever possible, textures shall be
applied from top to bottom in one operation to eliminate joining marks.
14.2 Coloured Cement Work -

14.2.1 This work may be classified under two categories as follows:

a) In which the coloured cement used in the work is made by
intimately grinding mineral pigments with the cement clinker, and
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b) Where mineral pigments are added to white or ordinary (grey)
cement to get the required shade,

The former method has the advantage that the work can be carried
out in the absence of skilled workmen, The mineral pigment added shall
not in any way interfere with the physical and chemical properties of
cement,

14.2.2 In the case of coloured cement plastering, it is necessary to add
an integral waterproofer in the undercoats to minimize the risk of
efflorescence. Where a coloured cement plastering is to be done on an
already existing mortar base, it is recommended to apply a surface water-
proofer on the base and also mix an integral water-proofer with the
coloured cement plaster for the finishing coat.

14.3 Special Finishing Textures — Various types of special textures for
rendered surfaces may be obtained by using special tools for the application
of the final coat. The special finishes shall be applied in accordance with

the details given in IS : 2402-1963%,

15. TRUENESS OF PLASTERING SYSTEM

15.1 The finished plaster surface shall not show any deviation more than
4 n}m when checked with a straight edge of 2 m length placed against the
surface. :

16. CURING
16.1 To develop maximum strength and density in the plaster, it is
necessary to cure cement and cement-lime plasters properly. Each coat

shall be kept damp continuously till the next coat is applied or for a
maximum period of 7 days. Moistening shall commence as soon as the
plaster has hardened sufficiently and is not susceptible to injury. The
water shall be applied by using a fine fog-spray. Soaking of wall shall be
avoided and only as much water as can be readily absorbed shall be used.
Excessive evaporation on the sunny or windward sides of buildings in hot
dry weather, may be prevented by hanging mattings or gunny bags on the
outside of the plaster and keeping them wet.

16.2 After the completion of the finishing coat, the plaster shall be kept
wet for at least seven days, and shall be protected during that period from

extremes of temperature and weather.

17. INSPECTION AND DIAGNOSIS

17.1 Interrelation of Various Factors
17.1.1 It is essential to determine the cause of any defects of plaster-
work before any attempt is made to remedy or repair them and unless the

*Code of practice for external rendered finishes,
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cause is properly dealt with, the majority of defects will continue to recur
after repair. The interpretation of defects of plasterwork and the deter-
mination of their causes can only be done by approaching the subject in a
systematic and logical manner,

17.1.2 Since it is the final plaster finish which claims the attention of
the casual observer, it is a common error to blame only the plastering
materials or workmanship for all defects. Actually, these, although
perhaps the most important, are not the only factors that may influence
the final result.

17.1.3 Every defect in plastering is more or less connected with the
whole history and treatment of the background. Consideration shall be
given not only to the plastering material used and to the quality of work-
manship, but also the climatic conditions prior to, during and after the
plastering process, and to the correct choice of the plastering system.

17.1.4 Detailed consideration has already been made in 7 and 8 or
several factors in this connection such as:

a) the possible causes for lack of bond between successive coats
of plaster and between the first undercoat and the background
concerned,

b) the possible effect of inadequate time intervals in promoting severe
efflorescence or ¢ map crazing ° on the finished surface, and

c) the effect of climatic conditions in causing or aggravating the
above as well as other troubles,

17.1.4.1 Besides, the active influences of the various atmospheric
conditions, the effect of the physical properties of the building surface
prior to plastering shall also receive due consideration.

18. PLASTERING DEFECTS AND THEIR REMEDIES

18.1 Gemeral — It is not possible to give simple rules for the correction of
all plastering defects or failures. Many serious defects may be shown to
have causes outside the materials or techniques used in the plastering
operations and it is often useless to repair or even replace the plaster
without first having discovered and corrected ‘e nrimary fault.

18.1.1 Thus, penetration of moisture through an external wall may
cause blistering, efflorescence, flaking or complete disintegration of the
plaster. To patch or to replaster such a wall without first taking steps to
prevent further damp penetration would be useless. Again, plastered ceilings
may develop cracks because the ceiling construction permits excessive
deflection, and no plaster repair could be expected to be effective in .
preventing it. Recurrent surface dampness may be associated with the
presence of deliquescent salts in the plasterwork, but it would not
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necessarily be effective to renew the plaster. The salts may also be in the
background and would probably migrate into the new plaster and bring
about a renewal of the trouble. This type of defect usually traced-to” the
use of an unwashed estuarine or sea sand, is best corrected by battening
out and erecting a new plaster base out of capillary contact with the
affected area.

18.1.2 Defects caused by the use of unsuitable plastering materials or by
faulty technique may be corrected by means of an appropriate repair,

18.2 Typical Plastering Defects

18.2.1 Blistering — This is due to intense local relative movement of the
final coat, where the component of the splitting force at right angles to the
plaster surface exceeds the bond strength at the inter-face, which is aggra-
vated by the absence of an adequate key between the final coat and
undercoat. The most common cause is local exposure to radiant heat.

18.2.2 Bond Failure or Loss of Adhesion — This, according to its severity,
results in ¢ hollow * patches, flaking of top coats, or peeling of substantial
areas, It is essential to prevent moisture penetration from the outside, as”
otherwise peeling will eventually occur,

18.2.3 Cracking — This is usually caused by movement in the background
or the surrounding structure, Shrinkage movement in undercoats based
on cement or lime or the use of unsuitable grades of sand may cause
cracking of the final coat.

18.2.4 Crazing —The effect of this may, however, be reduced to
tolerable or even to negligible proportions by attention to the points
enummted in 18020 1 and 1802-4-2-

18.2.4.1 Cement plaster or cement-lime plaster, attempts to shrink on
hardening but is restrained by bond with the background which, either has
already undergone most of the shrinkage if of concrete, or is practically
immune from movement, if of brick or stone. This restraint to shrinkage
causes tensile stress in the plaster which is maximum at the skin. If the
shrinkage is great, these failures develop into cracks which exist through the
whole depth of the plaster. In order to prevent this formation, it is
necessary to limit the differences in shrinkage and thereby reduce the
tensile stress to within safe limits,
18.2.4.2 Attention to the following points will reduce the tendency to
surface crazing to a minimum:
a) Use of well-graded sand and the most suitable proportions of
cement and sand as recommended in this code;

b) Avoidance of overworking of cement finishings so that excess
cement may not be drawn to the surface to cause skrinkage at

the top layer;
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c) Observance of adequate time intervals between undercoats and
subsequent finishing coat, so that each successive coat undergoes
a portion of its shrinkage before the next is applied and thus,
reduces the skin tension in the preceding coat; and

d) Suitable control over variations in moisture-content and
temperature subsequent to plastering.

18.2.5 Efflorescence — This is caused by the presence of soluble salts, such
as sulphates of sodium, calcium and magnesium normally in the
background, and sufficient water to carry these to the surface as the
structure dries,

18.2.5.1 Remedy — Sealing coats may not effectively hold back strong
efflorescence. Dry brushing of the growth as it appears is the only remedy.
Efflorescent salts shall not be removed by washing with water as it may
carry some of the salts back into the pores. On redrying, efflorescence
may be -even worse than before if the salts were still present in the structure.
Effforescence will continuec as long as there is sufficient water in the
structure or plaster backings to carry the soluble salts forward and it is
useless to attempt to seal the moisture by the paint film on the surface.
The treatment of an old wall with silicone solution will frequently stop the
efflorescence as the liquid blocks the passage for movement of moisture. In
the case of efflorescence due to the rising of salt solutions through capillary
action from sub-soil the only. remedy is to provide bitumen or metallic
seals in the walls above the ground level so that an effective barrier to the
capillary action is created.

18.2.6 Grinning — Grinning is generally caused by marked differences in
suction of the background which are not masked by the procedure of
adjusting the suction, and which are manifested as areas of varying texture
on the plaster surface. Such differences are often caused by the use of a
mortar having suction characteristics markedly different from those of the
bricks or blocks with which it is used. Grinning is more usually associated
with single coat work ( two coat work is normally provided on most solid
backgrounds and with this thickness of plasterwork grinning is rare ).

18.2.7 Irregularity of Surface Texture — This may be caused by faulty
workmanship, but even a skilled craftsman may be unable to prevent it on
backgrounds exhibiting varying suction characteristics unless three coat
plastering is employed.

18.2.8 Popping or Blowing — These occasionally occur in plaster mixes
which contain particles of materials which may keep on expanding even
after the plaster coat has set. The expansive force is sufficiently great to
push out the plaster in front of the particles, leaving a conical hole known
as a ‘ Pop or Blow’, Insufficiently slaked and unmatured lime is frequently.
the source of unsound particles causing popping or blowing. Popping
may also be caused by the presence of particles of coal or other oxidizable
material contained in the sand used for the plaster mix.
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18.2.9 Recurrent Surface Dampness — The presence of deliquescent salts as
occur in sea-water will bring about recurrent dampness in plaster dnishes
when the atmospheric humidity is high. It may also be taused by
condensation of moisture in chimney flues with a permeable lining, for
example, where slow combustion stoves are employed,

18.2.10 Sofiness or Chalkiness — This may result from excessive suction of
the background, undue thinness of the finishing coat, working past the
setting point, or subsequent exposure of the finishing coat to excessive heat
or draught during setting.

19. MAINTENANCE

19.1 Plastering work shall be protected at all staics of its life from
persistent attack by water or moisture either through the undercoats or
through the outer surface. The matter is particularly important during the
interval between plastering and decorating. Subsequent decoration on the
whole surface may be vitiated by a persistent stream of water down on
particular part due to flooding of upper floors under construction, delay in
provision of gutters, etc. This would be particularly serious if conditions
are favourable to formation of efflorescence. In extreme cases, the
plaster surface may be softencd or badly channelled, necessitating local

repair.
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NBCC (INDIA) LIMITED
(FORMERLY NATIONAL BUILDINGS CONSTRUCTION CORPORATION LIMITED) , f
(A GOVT. OF INDIA ENTERPRISE) ’

OFFICE OF THE EXECUTIVE DIRECTOR

: (TECHNICAL AUDIT/QUALITY)
ANEmO CERE 5™ Floor, NBCC Bhawan, Lodhi Road, New Delhi-110003 ST
Extn.-1505, E-Mail: techaudit@nbccindia.com

No. NBCC/ED/Tech. Audit/Quality/2020/ 43S Dated: 06.10.2020
TECHNICAL CIRCULAR NoO.~

It has been observed on various projects, that the balcony railings are being
constructed in MS balusters with RCC pillars RCC Railings. There is a scope
of RCC pillars and support not getting integrated with the main slab done
due to lack of curing, variance in materials etc. leading to deteriorated
quality of work such as cracks, peeling of plasters & other finishings.

For overcoming such defects/deficiencies, it is emphasized to use alternate
facade materials in the balcony railings. The alternative materials can be
Mild steel and Stainless steel tube & section fixed with fasteners, hold fast,
insert plate (should be inserted in RCC during pouring of the concrete). A
typical sketch drawing is attached herewith for reference. Use of slender
concrete members should be avoided as far as possible.

This is issued with the approval of competent authority.
\&M /‘x—’o p\‘hn
(Anil Maﬁa)
ED (Tech. Audit/Quality)

Distribution E ly:

1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects)

- For kind Information please.
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Company
NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/ED/Tech. Audit/Quality/2020/ 43¢ Dated: 06.10.2020
TECHNICAL CIRCULAR No. — 05

Subject: Sunken slabs in wet areas in projects.

It is observed that the cases of seepage/leakage are more prevalent where the
sanitary & plumbing pipes for the toilets/Kitchen/WCs are laid in the sunken
portion of the slab. For rectification of the leakages/seepages, the flooring/ wall
dado/fittings etc are required to be demolished and redone after rectification.

To overcome such situation, the construction of sunken slab should be avoided.
As far as possible, the sanitary, plumbing & water supply pipes should be laid
through the false ceiling of the lower floor and connected to the nearest shaft
directly. Laying of pipes through walls should also be minimum possible. In case
of any leakage in the pipes, the rectification can be attended through false ceiling
of the lower floor. A typical arrangement sketch/drawing showing the line
arrangement of the pipes is enclosed herewith as Annexure-A. However, the

drawing may vary as per the site requirement.

Detailed drawings of all such arrangement should be got prepared from

Architect/Consultant before implementation at site.
o
(Anil Malla)

ED (Tech. Audit/Quality)

This issue with the approval of Competent Authority.

Distribution through ERP only:

1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For

kind Information please.
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NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)
No. NBCC/ED/Tech. Audit/Quality/2020/ 438 Dated: 09.10.2020
CH L CIRCULAR No.:-06
Subject: i I r ites-reg.

Appropriate quality of water as per codal provision is of paramount importance to
ensure proper quality of construction.

The quality of water is required to be maintained as per IS code 456:2000 (Cl. No.
5.4) (copy attached). Continuous availability of water of required quality has to be
ensured without waiting for test results from laboratory which may take 3-4 days or
even more. Therefore, in order to maintain all the quality parameters, RO plant must
be installed at project sites as per the requirement (the size of RO plant may be
according to the quantum of work and size of the project).

All RBG/SBG heads are hereby requested to ensure that the RO plant is installed at
site for mitigating the scope of any unsultable water belng used at site.

However, relaxation of the requirement of RO at site can be given by Directors on the
recommendation of field officers, If continuous availability of water of required quality
can be ensured without treatment by RO.

This is issued with the approval of competent authority.
o _c [

(Anil Malla)
ED (Tech. Audit/Quality)
ion thr £ nly:

1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For kind

Information please.



IS 456 : 2000

Portland cements provided uniform blending with
cement is ensured.

53 Aggregates

Aggregates shall comply with the requirements of
IS 383, As far as possible preference shall be given to
natural aggregates, -
§.3.1 Other types of aggregates such as slag and
crushed overburnt brick or tile, which may be found
suitable with regard to strength, durability of concrete
and freedom from harmful effects may be used for plain
concrete members, but such aggregates should not
contain more than 0.5 percent of sulphates as SO, and
should not absorb more than 10 percent of their own
mass of water,
5.3.2 Heavy weight aggregates or light weight
aggregates such as bioated clay aggregates and sintered
fly ash aggregates may also be used provided the
engincer-in-charge is satisfied with the data on the
properties of concrete made with them.

NOTE—Some of the provisions of the code would require

modification when these sggregates are used: specialist litersture

may be gonsalied for guidaace.
5.3 Size of Aggregate
The nominal maximum size of coarse should
e as large as possible within the limits specified but
in no case greater than one-fourth of the minimum
thickness of the member, provided that the concrets
can be placed without difficulty so as (o surround aii
reinforcement thoroughly and fill the coruers of the
form. For most work, 20 mm aggregate is suitable.
Where thers is no restriction to the flow of concrete
into sections, 40 mm or Iarger size may be permittad.
In concrete clements with thin sections, closely spaced
reinforcement or small cover, consideration should be
given to the use of 10 mm nominal maximum size.

Plums above 160 mm and up to any reasonabls size
may be used in plain concrete work up to s maximum
limit of 20 percent by volume of concrete when
specifically permitted by the engineer-in-charge. The
plums shall be distributed cventy and shall be not closer
than 150 mm from the surface.

53.3.1 For heavily reinforced concrete members as
in the case of ribs of main beams, the nominal
maximum size of the aggregate should usually be
restricted 10 5 mm less than the minimum cloar distance
between the main bars or 3 mm less than the minimum
cover to the reinforcement whichever is smaller,

5.3.4 Coarse and fine aggregate shall be batched
separately. All-in-aggregate may be used only where
specifically permitted by the engineer-in-charge,

" Water used for mixing and curing shall be clean and

14

free from injurious amounts of oils, acids, alkalis, salts,

: mw,mmmummm:m

be deleterious to concrete or steel.

Potable water is generally considered sati
for mixing concrete. As a yuide the following
concentrations represent the maximum permissible
values:

) Thm.ﬂuIOOmlnmplaofwm.uﬂq
phenolphthalein as an indicator, it should not
require more than § ml of 0.02 normal NaOH.
The details of test mre givea in 8.1 of IS
3025 (Paxt 22).

b) 'Ihnm:limloomlumpluefwmr.nﬁn;
mixed indicator, it should not require mors
than 25 ml of 0.02 normal - The details
of test shall be as given in 8 of IS 3025
(Part 23).

¢) Permissible limits for solids shall be as given
in Table 1.

54.1 In case of doubt regarding development of
strength, the suitability of water for making concrete
shall be ascertained by the strength and
imitial setting time tests specified in 5.4.1.2 and 5.4.1.3.
5.4.1.1 The sample of water taken for testing shall
reprasent the water proposed to be used for concreting,
due account being paid to seasons! variation, The
sample shail not receive any treatment before testing
other than that envisaged in the regular supply of water
proposed for use in concrete, The sample shall be stored
in a clean container previously rinsed out with similar
water.

54.12 Average 28 days compressive strength of at
least three 150 mm concrete cubes prepared with water
proposed to be used shall not be less than 90 percent
of the of strength of three similar concrete
cubes prepared with distilied water. The cubes shall
be prepared, cured and tested in accordance with the
requirements of IS 516.

54.1.3 The initial setting time of test block made with
the appropriste cement and the watsr proposed to be
vsed shall not be less than 30 min and shall not differ
by £ 30min from the Initlal seting time of control
test block prepared with the seme coment and digtilled
water. The test biocks shall be prepared and tested in
sccordance with the requirements of IS 4031 (Part 3).

£4.2 The pH value of water shall be not less than 6,
54.3 Sea Water

Mixing or curing of concrets with sea water is not
recommended because of presence of harmful salts in
soa water. Under unavoidsble circumstances sea watsr
may be used for mixing or curing in plain concrets with
no smbedded steel after having given due consideration
to posaible disadvantages and precautions including use
of appropriste coment system.
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Table | Permissible Limit for Solids

(Clunse 5.4)
§1 Tested us per Pormissible 1imit,
Ne. Mux
i Onganic IS 3023 (Part 1K) 2K g
if) Inorganic 15 3025 (Purt 1) 1) mgh
i) Sulphates fas SO, IS 325 (Part 24) 400 mgA
iv) Chlondes (as C 18 025 (Pann 32y 2000 mpA
fur concrele wot condaining
embudded steel and 500 ngn
for reinforced conereie wotk
v) Suspended matier 15 3025 (Pant 1) 2 000 g/l

544 Waer found satisfactory for mixing is also
suitable for cuning concrete. However, water used for
curing should not produce any objectionable stain or
unsightly deposit on the conerete surface. “The presence
ol tannic acid or iron compounds is objectivnable.

5.5 Admixtures

5.5.1 Admixturc, if used shall comply with IS Y103.
Previous experience with and data o such materials
should he considered in refation to the likely standards of
supervision and workmanship (o the work being spevified.
5.5.2 Admixtures should not impair durability of
eoigreie nor combine with the constituent o form
harmful compounds aor increase (he risk of cormosion
of reinforcement,
§.5.3 ‘The workability, compressive strength and the
slump loss of conerete with and without the use of
admixrures shall be eatablished Juring the trial mixes
heliwe nse of admixtures
554 The relative density of liguid admixtures shall
he checked For cach drum containing admixtures ind
compared with the specilied value before scceplunce.
5.5.5 ‘The chloside content of admixtures shall
be independently tested for cach hateh belore
aLeeplance.
5.5.6 If two or more admixtures are uvsed
simultancously in the same conerete mix, data should
be obtained o assers their interaction and 1o ensure
their compatibility.
5.6 Reinforcement
The reinforcement shall be any of the following:

a) Mild steel and medium tensile steel bars
conforming to IS 432 (Part 1).
High strength deformed steel bars conforming
to IS 1786,
Hard-drawn steel wire fabric conforming to
IS 1566,

Structural steel conforming to Grade A of
IS 2062.

b)

¢)

d4)
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5.6.1 All reinforcement shall be free trom loose mil)
scales, loose rust and coats of paints, oil, mud or any
other substances which may desiroy or reduce bond,
Sumd blasting or other treatment is recommended to
clean reinfurcement.

§.6.2 Special precantions like coating ol reinforcement
may be required for reinforced concrete elements in
exceplional cases and for rehabilitation of structures.
Speciahist fiteruture may be referred o in such eases,
5.6.3 The modulus of elasticity of steel shall be taken
as 200 kNfmm®. The characteristic yicld strength of
difierent steel shall be assumed as the minimum yield
stressf).2 percent proof stress specilied in the relevant
Indian Standard.

5.7 Storuge of Materials
Storage of materials shall be as described in [S 4082,

6 CONCRETE

6.} Grades

The concrete shall be in grades designated as per
Tahle 2

@.1.1 The charactenstic strength is delined as the
strength of material below whiclh not more than
5 percent of the test results arc expected 1o fall.

6.1.2 The minimum grade of concrefe for plain and
reinforced concrete shall be as per Table 5.

6.1.3 Concrete of grades fower than these given in
Table 5 may be used fur plain concrele consiructions,
lcan conercte, simple foundations. foundation for

musunry walls and other simple or temporary
reinloreed concrete construction,

6.2 Properties of Concrete
6.2.1 Inerease of Strength with Age

There is nonnally a gain of strength beyond 28 days.
The quantum of increase dependds upon the prade and
tviw of cement, curing and envitomuental comitions,
cre, ‘The design shonld ne hased on 28 days charie-
teristic stréngth ol conces ¢ aniess thene is a evidence in
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No: NBCC/(Tech Audit/Quality)/2022/€ 4§

Date: 17.03.2022

Amendment No-1 to Technical Circular No: 06

Subject: Installation of RO Plant at all Project Sites- reg.

Vide Technical Circular No. 6 dated 09.10.2020, it was directed that
installation of RO Plant is mandatory at all sites and in case of non-
installation of RO Plant due to any specific reason, the same should have
the approval of concerned Director or Sr. Executive Director.

Hence forth it has been directed that all projects irrespective of project
value, the contractor shall compulsorily install the Reverse Osmaosis Plant
along with concrete batching plant and in case RMC is used, it should be
ensured that RMC Plant is having RO Plant.

This is issued with the approval of the Competent Authority.

H) /%‘)‘0 Y_.0';«‘.

(Annu Garg)

Executive Director ( Tech Audit)



NBCC (INDIA) LIMITED

(FORMERLY NATIONAL BUILDINGS CONSTRUCTION CORPORATION LIMITED) [/ (
(A GOVT. OF INDIA ENTERPRISE)
OFFICE OF THE EXECUTIVE DIRECTOR

ANSHIREGRE gt Higok NBE:EE‘;::;E:} Qﬂﬁgéggf New Delhi-110003  ®TEREH
Extn.-1505, E-Mail: techaudit@nbccindia.com
No. NBCC/ED/Tech. Audit/Quality/2020/510 Date: 20.10.2020
TEC C U No.:-07
Sub: Sampling/Testing of material ite-redq.

Samples of material at site are generally being sent to the testing laboratories for
testing through the contractor. The reports are submitted either by the contractor

) or the laboratory sends the same directly to NBCC site office. The reports are being
accepted and kept in record for reference.

In order to have unbiased quality check of the materials, it is prudent that all Unit-
in-charge, Zonal-in-Charges and RBG/SBG Heads should collect the samples at
their level also in assaociation with contractor and send the collected samples to the
independent laboratories (NABL accredited), preferably a government laboratories
at suitable intervals depending on quantity and material lot and progress of work.
Broadly one sample should be sent to this independent laboratory once in 03
months if work is in regular progress. Otherwise frequency can be reduced.

Para 56 of GCC already gives the discretion to NBCC officials to get this testing
done in a lab of their choice with payment to be made by contractor. Testing
charges for this test can be paid by NBCC and recovered from contractor’s Bill to
keep identity confidential.

All RBG/SBG Heads .are requested to adhere to this.

This is issued with the approval of competent authority.
k’" \p\?}’

(Bal Mukund)
AGM (Tech. Audit/Quality)

~ Distribution through ERP only:

1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For
kind Information please.
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(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/ED/Tech. Audit/Quality/2021/ 55 < Dated: 11.01.2021

TECHNICAL CIRCULAR No: 08

Sub: Use of Tile Spacers in Flooring tiles of toilets-reg.

RCC slab and vitrified tiles have different co-efficient of thermal expansion and
therefore, there is a possibility of crackling sound in vitrified tiles and subsequent

cracking.

Therefore, while laying the floor tiles spacers of 3-5mm thickness may be used
on each corner of tile. The uniform joints so made can be properly sealed with

sealant to avoid seepage of water into the floor.

In view of above, all RBGs/SBGs are requested to take necessary action to

implement above,

3 0‘\19'1\
(Anil Ma“;

ED (Tech. Audit/Quality)

Distribution through ERP only:
1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For

kind Information please.
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Company NBCC (INDIA) LIMITED Gt
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/ED/Tech. Audit/Quality/2021/ 5SS | Dated: 11.01.2021
TECH L No:
Sub: Durabi as of Reinf ment Concrete (R structures - i

ing for important del i

1. Introduction

Reinforced Cement Concrete (RCC) structures that are constructed according to the
required specifications and standards show excellent durability and perform well over their
service life. However, deterioration of concrete may occur due to a number of
mechanisms. Corrosion of reinforcement steel is the most common form of damage
affecting durability and strength of concrete structures.

2. Limi orid ntent

Knowing the chloride content of concrete is critical in determining the potential for
reinforcing steel to corrode within the concrete. Chloride is a negatively charged ion that
causes reinforcing steel to corrode. Chlorides can be introduced to the concrete from a
number of sources. The most common source of chioride ions is from water (unfit for
construction) but they can also come from aggregates, cement, admixtures, and even
from adjacent solls. The total soluble (acid soluble and water soluble) chioride need to be
determined as per the Indian Standards (IS 14959). Limit of chioride content at the time
of placing is given in para 8.2.5.2 and Table 7 of Section 2 of IS 456: 2000, summary of
which is given below:

Maximum Total Acid soluble

S.No Type or Use of Concrete Chloride content Expressed as
Kg/m3 of Concrete
e Concrete containing metal and steam cured
at elevated temperature and pre-stressed 0.4
concrete
)i RCC or PCC containing embedded metal 0.6
III. Concrete not containing embedded metal
or any material requiring protection from 3.0
chloride.




3. Limit of Sulphate content
Sulphates are present in most cements, some aggregates and other mix constituents of
concrete. Excessive amounts of water-soluble sulphate in the concrete can cause
expansion and disruption of the concrete itself. The total sulphate content should be
calculated from various constituents of the mix and to have durable concrete, total water-
soluble sulphate content of the concrete mix, expressed as SO3, should not exceed 4%
* (in compliance of IS456) by mass of cement in the mix.

4. Considering the above, it is required for all the projects to have Chloride and
Sulphate content tests at the following stages:

1. At the time of Concrete Mix Design with proposed source materials.

2. At the time of start of work at project sie.

3. Intermittently during execution at interval of 3 months or change of any source of
concrete whichever is earlier.

All RBGs/SBGs to take necessary action for implementation on the subject matter.

This is issued with the approval of Competent Authority.

(Anfl Ma}l
ED (Tech. Audit/Quality)

Distribution th ER by
1. All RBGs/SBGs/Zonal/Unit Heads- for necessary action.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For kind Information

please.
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(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/ED/Tech. Audit/Quality/2021/ 552 Dated: 11.01.2021

TECHNICAL CIRCULAR No:10

Sub: In ion li igh ri ildings -ren.

At present number of projects with high rise building construction are in progress and
also new projects with high rise construction are coming up. For effective site
management, ensuring full compliance with terms and conditions of contract with
contractor, implementing proper Quality control and safety norms, the supervising
officers are required to conduct the site inspection for all the floors frequently on daily
basis. However, the site inspection at higher floors becomes difficult due to non-
availability of inspection lifts at the projects. This results in less frequency of site visits
to higher floors by the inspecting officer thereby could lead to compromising the
quality and other contractual norms. Therefore it Is prudent that the inspection lifts are
installed at these projects for ease of conducting the supervision and inspection by the
officers.

At every site there should be sufficient no. of inspection lifts (all buildings with
height 25m and above) to ensure that every location of site is approachable directly

or through connections with adjacent towers. -

All RBGs/SBGs to take necessary action for implementation on the subject matter.

&V\ 1w

(Anil Malla)
ED (Tech. Audit/Quality)

This is issued with the approval of competent authority.

Distribution through ERP only:
1. All RBGs/SBGs/Zonal/Unit Heads- for necessary action.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For kind

Information please.
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ey NBCC (INDIA) LIMITED ook,
(A GOVT. OF INDIA ENTERPRISE)
No. NBCC/ED/HO/Tech. Audit/2023/ |4 O Date: 22.11.2023
TECHNICAL CIRCULAR No.:- 10 (AMENDMENT No. 01)
Sub: Inspection Lifts for High rise buildings - reg.

" Technical circular No. 10 dated 11.01.2021 was issued regarding Inspection Lifts.

The Para no 02 of stated circular is amended as tabulated below:-

Ssl.
no

' Existing Para

Amended Para

1

At every site there should be
sufficient no of inspection lifts

and above) to ensure that every
' location of site is approachable
' directly or through connections
with adjacent towers.

(all buildings with height 25 m |

At every site there should be sufficient no of
inepection lifts to ensure that every location
of site is approachable directly or through
connections with adjacent towers. The no of
lits shall be approved by concerned
| RBG/SBG for the project

'A. At the start of the project/ running
project.

' B. The inspection lift shall remain in place
| till the alternative arrangement is provided
' by the contractor for inspection.

I )ﬂdl RBGs/SBGs are requested to take necessary action for strict implementation of subject
matter.

This is issued with the approval of competent awthority.

Distribution through ERP only:

1. All RBGs/SBGs/Zonal/ Unit Incharges - for necessary action.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) — For kind

information please.

{(Annu Garg)
ED (Tech. Audit/Quality)
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NBCC (INDIA) LIMITED bl 4

(A GOVT. OF INDIA ENTERPRISE)

Date: 03.07.2024

TECHNICAL CIRCULAR No.:- 10 (AMENDMENT No. 02)

Sub: Inspection Lifts reg.

Technical circular No. 10 dated 11.02.2021 & 10(AMENDMENT No. 01) dated 22.11.2023
,xsuas issued regarding Inspection Lifts.

The Para no 02 of stated circular is proposed to be amended as tabulated below: -

Sr

_no

Existing Para

Amended Para Proposed

)

3|

At every site there should be

sufficient no. of inspection lifts to
ensure that every location of site
is approachable directly or
through connections with
adjacent towers. The no of lifts
shall be approved by concerned
RBG/SBG for the project

A. At the start of the project/
running project.

B. The inspection lift shall remain
in place till the alternative

At every site there should be sufficient no. |
of inspection lifts (all buildings with
height G+4 and above) to ensure that
every location of site is approachable
directly or through connections with |
adjacent towers. The no. of lifts shall be
approved by concerned RBG/SBG for the |
project

A. At the start of the project/ running
project.

B. The inspection lift shall remain in place till
the alternative arrangement is provided by

arrangement is provided by the | the contractor for inspection.

' contractor for inspection.

This issues with the approval of Competent Authority.

Distribution through ERP only:
3. All RBGs/SBGs/ZIC.
4. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - for kind

information please.

b=
m

ED (Tech.Audit)
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e NBCC (INDIA) LIMITED

FWATFE
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/CGM/Tech. Audit/Quality/2021/ LR £ Dated: 27.07.2021

TECHNICAL CIRCULAR No: 11

As per General Conditions of Contract, testing of all materials is to be done from
NABL Accredited Lab. However, there have been instances where the result of
testing in lab has not been found appropriate. Therefore, it is imperative that our
officials check and approve the lab before permitting the contractor to get the
testing done.

Therefore, in all construction contracts RBG/SBG Heads will approve the lab for
testing on the application of the Contractor. RBG/SBG Heads will check/get
checked the documents of the certification of lab through Zonal Incharge and/or
Unit Incharge. The officials may also be deputed to the laboratory to check the
facilities of testing and other systems in the laboratory. Only if the systems are
found satisfactory, the testing in the laboratory should be permitted. It should also
be ensured that laboratory should have the NABL accreditation specifically for the
materials to be sent for testing.

This is issued with the approval of Competent Authority.

Iwon O
(Md. Rafiq)
CGM (Tech. Audit/Quality)

Distribution through ERP only:
1. All RBGs/SBGs/Zonal/Unit Heads.

2. TO to CMD, NBCC (I) Ltd.- For kind Information please.



NBCC (INDIA) LIMITED e
(FORMERLY NATIONAL BUILDINGS CONSTRUCTION CORPORATION LIMITED) ,
(A GOVT. OF INDIA ENTERPRISE) '
OFFICE OF THE EXECUTIVE DIRECTOR
(TECHNICAL AUDIT/QUALITY) e
A Navratna CPSE 5™ Floor, NBCC Bhawan, Lodhi Road, New Delhi-110003 & o " &

Extn.-1505, E-Mail: techaudit@nbccindia.com

No. NBCC/(Tech. Audit/Quality)/2022/ 851 : Date: 24.03.2022

In order to have unbiased quality check of the materials all samples for testing from outside
laboratories should be collected in association with contractor and sent to the empanelled
labs in Delhi/NCR. In areas other than Delhi/NCR, sample should be sent to Govt.
Laboratories as far as possible.

In case it is not possible to send it to Govt. Labs, the approval of lab shall be taken from
RBG/SBG. RBG/SBG Heads will check/get checked the documents of the certification of lab
through Zonal Incharge and/or Unit Incharge. The officials may also be deputed to the
laboratory to check the facilities of testing and other systems in the laboratory. - Only if the
systems are found satisfactory, the testing in the laboratory should be permitted. It should
also be ensured that laboratory should have the NABL accreditation specifically for the
materials to be sent for testing.

From now onwards testing charges for all tests shall be paid by NBCC to laboratories and
recovered from contractor’s Bill to keep the sanctity of testing intact. Laboratories should be
asked to send the reports directly to NBCC and not through contractor.

All concerned officials should make all out efforts to ensure that there is no vitiation at any
stage of testing process.

This issues with the approval of Competent Authority.

H/’/’%W’"

(Annu Garg)
ED (Tech.Audit/Quality)
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NBCC (INDIA) LIMITED o G
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/CGM/Tech.Audit/Quality/2021/ F 04 Dated: 10.08.2021

ICAL CIRCULAR No:12

It has been noticed that integral crystalline admixtures are being added in
concrete as a part of waterproofing treatment; however, its efficacy is yet to be
established. Perhaps, solely depending on these integral crystalline admixtures
for waterproofing purposes, often results in recurring issues of seepage and
dampness in the building.

Therefore, it has been decided that usage of integral crystalline admixtures in
concrete should be discontinued, and in case the item has been part of
BOQ/Contract Documents, the same should be suitably replaced with proper
water-proofing treatment.

This is issued with the approval of Competent Authority.

(Mohd. Rafiq)
CGM (Tech. Audit/Quality)

Distribution through ERP only:
1. All RBGs/SBGs/Zonal/Unit Heads.

2. To to CMD, NBCC (I) Ltd.-For kind information please.




A e A Navratna CPSE
No: NBCC/(Tech.Audit/Quality)/2022/83 3 Date: 25.02.2022

TECHNICAL CIRCULAR No: 13
Subject: Repair h f b Surfac

R i | -
For locations where minor honeycomb is observed (for area < 0.5 m? and depth < 15mm)

Stage A: Identify the area where honeycomb is observed.

Stage B: Remove loose concrete or loosened aggregate by hammer or wire brush.
Prevent application of large forces such as electrical chippers to avoid sound
concrete damage around the honeycomb area.

Stage C: Remove the debris and dust in honeycomb area by blowing oil free compressed
air, if available by air compressor or by hand operated blow out pump to prepare the surface
for repair.

Stage D: Repair the prepared surface using Polymer modified mortar or Micro-concrete or
non-shrink special grouts having strength not less than that of actual strength of
concrete of the structural member.

Stage E: Cure the surface with water/ curing compound.
Repai h -
For locations where major honeycomb is observed (depth > 15mm)

Stage A: Identify the area where honeycomb is observed.

Stage B: Remove loose concrete or loosened aggregate by hammer or wire brush.
Prevent application of large forces such as electrical chippers to avoid sound
concrete damage around the honeycomb area.

Stage C: Remove the debris and dust in honeycomb area by blowing oil free compressed
air, if available by air compressor or by hand operated blow out pump to prepare the surface
for repair.



Stage D: Cement pressure grouting: Drill holes of 12mm diameter @ 600mm c/c

in staggered pattern at the honeycombed area for fixing of NRV nozzles. Insert 10mm

diameter NRV nozzles and seal the same as well as any surface crack with epoxy mortar/

epoxy putty and allow air curing for around 16 hours to gain strength. Inject the Non-shrink )
‘Micro-fine Cement grout into the nozzles at a pressure of up to 4 kg/em?.

Stage E: Repair the prepared surface using Polymer modified mortar or Micro-concrete or
non-shrink special grouts having strength not less than that of actual strength of
concrete of the structural member.

Stage F: Cure the surface with water/ curing compound.
All RBGs/SBGs are requested to take necessary action for strict implementation of subject

matter.

This is issued with the approval of the Competent Authority.

9 4%\4“&“ v

(Annu Garg)
ED (Tech.Audit/Consultancy)
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A NBCC (INDIA) LIMITED R A
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/Tech.Audit/Quality/2022/830 Dated: 18.02.2022

TECHNICAL CIRCULAR No:14

Sub: - Appointment of Third Party Quality Monitoring Agency( TPOMA)-
req.

NECC is committed to follow the quality norms as specified in the contract to maintain
the desired quality on all its projects.

At present, third party quality monitoring agency has been appointed either by NBCC or
by Our client directly at some of project sites which is a welcoming sign & it is leading
towards better controls checks on the quality as confirmed by various RBG/SBG.

Therefore, at all project sites having value of Rs. 50 Cr. & above (where at least 25%
work is balance) the third party quality monitoring agency should be appointed. Third
party quality agency should be only Govt. Agency like IIT/NIT/ NCCBM or similar agency
like Engineering Colleges of repute.

In existing projects even if the TPQMA already appointed is a private agency, it should
continue and there is no need to appoint a fresh Govt. agency.

This issues with the approval of competent authority.

M/‘ﬁv\“yy

(Annu Garg)
ED (Tech.Audit)
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No: NBCC/(Tech Audit/Quality)/2022/ §32— Date: 23.02.2022

TECHNICAL CIRCULAR No: 15

Subject: Quality assurance by periodic testing of concrete using UPV test- reg,

For all the projects involving RCC works, to ensure the quality of the hardened concrete,
non-destructive tests like Ultrasonic Pulse Velocity Test (UPV) test shall be conducted as
per “IS 516-Part 5, Section 1” through specialist agency / 3" Party Quality Assurance
team besides maintaining all the standard quality tests of quality control of RCC.

1.0 Ultrasonic Pulse Velocity Test (UPV):
1.1 The frequency of this test shall be as under —

S1 No | Location Frequency of Test
i Column-Beam and slab Junction Minimum One Test
(i) Column, Beam and Slab at critically | 20 Cum of concrete or part
identified location thereof.
(iii) Mass Concreting (Raft etc.) Min one test for 50-100 cum of
concrete

The tests shall be conducted on hardened concrete (after minimum 28 days of casting of
RCC) on the dry surface as per Indian Standards as above.

1.2 UPV test shall be used to check the internal consistency of concrete quality by
measured velocity of the pulse through this test. For concrete to be classified as
acceptable, the velocity achieved shall be in class of “Good or Excellent” as per
Table-1 of the Code (Latest IS 516-part 5/ Sec1)

Table -1: Velocity Criterion for Concrete Quality Grading

SINo | Average Value of Pulse Velocity by Cross | Concrete Quality
Probing (km/s) Grading

i) For Concrete (< M25)

1 Below 3.5 Doubtful

2 3.54.5 Good

3 Above 4.5 Excellent

ii) For Concrete (> M25)

1 Below 3.75 Doubtful

2 3.754.50 Good

3 Above 4.5 Excellent




1.3 If the regular UPV test results indicate that the concrete does not meet the acceptance
criteria of “Good or Excellent” concrete at more than 80% test locations, then further
detailed testing shall be planned which will include the UPV at reduced frequency as
beiow:

SI No | Location Frequency of Test
(i) Column-Beam and slab Junction Minimum One Test
(i) Column, Beam and Slab at critically | 10 Cum of concrete or part
identified location thereof.
(iii) Mass Concreting (Raft etc.) Min one test for 25-50 cum of
concrete

Based on the detailed testing, wherever doubtful workmanship/ concrete quality is
observed/found, a remedial plan shall be worked out (including for all critical
structural locations) with the guidance of the structural consultant of the project/ expert
consultant to ensure the structural stability, safety and durability.

The above provisions shall be implemented rigorously by planning the testing every
month and required corrective/ preventive measures shall be taken within 15 days of the
findings. The record of all the testing and remediation actions taken shall be kept in a
separate Quality Control file of the project.

All RBGs/SBGs are requested to take necessary action for strict implementation of
subject matter.

This is issued with the approval of the Competent Authority.

l’f/’g;\'»\""“"'
(Annu Garg)

ED (Technical Audit)
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No: NBCC/(Tech Audit/Quality)/2022/ 82 ?— Date: 02.03.2022

TECHNICAL CIRCULAR No: 16

Subject: Vetting/proof checking of structural design & MEP works (load calculation)
in EPC contracts-reg.

During the Technical Audit visit to the various project sites (especially in EPC contracts), it has
been observed that in few projects, the vetting/proof checking of structure design as well as
MEP works (load calculation) have been done from institutions other than |ITs/NITs.

Henceforth, considering the importance of vetting/proof checking of design, in all ongoing
projects (wherein the vetting/proof checking of more than 50% of the design/drawing are
pending) including upcoming projects, structural vetting as well as vetting of MEP works
(especially load calculation) should be done from IITs/NITs only.

All RBGs/SBGs are requested to take necessary action for strict implementation of the subject )

matter.
e

(Annu Garg)
ED (Technical Audit)

This issues with the approval of the competent authority.
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Gompany NBCC (INDIA) LIMITED —
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/ED/Tech. Audit/Quality/2022/ 839 Date: 02.03.2022

TECHNICAL CIRCULAR 17

- i n 2 "=

-

Following important steps and instructions must be followed while preparing and using
the drawings in EPC Contracts, where the preparation of design/ drawings is the
responsibility of EPC Contractors. The instructions are in addition to any other steps
required in this regard.

(A)IENDER STAGE

1. After appointment of Consultant by NBCC, he will submit the list of his associate
consultants which will include team leader, Architectural Consultant, Structural
designer/MEP designer and designer of other services. RBG/SBG Head will approve
the team appointed by NBCC’s Consultant based on the credentials.

II. Based on the “concept plans” approved by client, the NBCC's appointed
architectural consultant shall submit relevant drawings to obtain “in-principle
appravals” on conceptual drawings from statutory authorities.

IIT.  Parallelly along with the processing of “in-principle approval” by statutory
authorities, NBCC’s appointed Architectural Consultant shall prepare a complete
set of “lender drawings & documents” for call of tenders for appointment of EPC-
contractor, and submit to RBG/SBG head.

IV. The tender drawings and documents will be checked by required authority of
NBCC as per the schedule of power and the practices in this regard.

V.  After incorporating the discrepancies/suggestions and any changes suggested by
the statutory authorities in concept drawings submitted for “in-principle approval”,
the NBCC's appointed architectural consultant shall sign & stamp the final “tender
drawings & documents “and submit the same to RBG/SBG head.

VI. The ZIC (or any other officer authorized by SBG/RBG head) shall ensure that all
the tender drawing and documents have been duly signed & stamped by the
NBCC’S appointed architectural consuitant.




(B)EXECUTION STAGE:

I. After award of work, the EPC contractor shall appoint his team of* associate
consultants”(comprising team leader, Architectural Head, Structural consultant, MEP
consultant and consultants for other services) and get it approved from RBG/SBGs,
who will approve the same after examining the credentials including qualification
and experience of the persons being deployed.

II.  After the award of work and appointment of consultants by EPC contractor, he shall
get all the Architectural, Structural, MEP, Other/Miscellaneous drawings prepared
through his associate consultants based on tender drawings and submit to NBCC's
appointed Architectural Consultant for vetting.

III.  All the drawings prepared by Consultant of EPC Contractor and proof checked by
NBCC’s appointed Consultant have to be proof checked by NIT/IIT. RBG/SBG Head
will approve the institution i.e. NIT /IIT and the name of the concerned professor in-
charge/s before the work of vetting is assigned to any institution.

IV. The drawings for vetting by NIT/IIT can be submitted parallely by EPC contractor to
NIT/IIT but the final stamping by NIT/IIT should be done only after checking and
signing by NBCC's Consultant

V. Structural designer/MEP designer or the designer of any other services who has
prepared the design and drawings will sign the drawings himself in addition to team
leader of Consultant of EPC Contractor and authorized representative of EPC
Contractor.

VL. Similarly the drawings have to be signed by the Structural designer/MEP designer
and designer of other services who have checked the design/drawings along with
the team leader on behalf of NBCC's Consultant.

VIL.  After receipt of duly vetted drawings which has the signature of all the consultants
and NIT/IIT, the same should be signed by a representative of NBCC (duly
nominated by RBG/SBG for the project) and then issued to site for execution.

VIII. NBCC’s Consultant shall certify on the drawing that GFC Drawings has been
prepared in conformity with the approved structural as well as Architectural
designs. NBCC’s Consultant shall also certify that the scope of work as stipulated in )
design basis report has been incorporated in the GFC and there are no deviations in
specifications. Similar certificates should be given by EPC Contractor and his
Consultant.

All RBG/SBGs are requested to adhere aforesaid important steps and instructions
for issue of drawings in EPC Contract.

This issues with the approval of competent authority. & ¥
pp p Y H 7’\"’\Wy

(Annu Garg)
ED (Tech. Audit/ Quality)

istributi h h .
1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Projects) - For kind Information please.
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e NBCC (INDIA) LIMITED ww A
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/Tech.Audit/ Quality/2022/4G 6 ¢ («) Dated: 23.05.2022

NICAL CIRC No:

Subject - Witnessing of concreting.

No concreting at any of the sites should be carried out without the presence of a site
Engineer/Supervisory staff. Site Engineer/Supervisory staff should be nominated in
writing by Unit In charge to witness the concreting. No. of engineers required to witness
the concreting should be decided depending upon the quantity of concrete. All large
volume of concreting should be witnessed by Unit In Charge himself also. An intermittent
video recording of concreting should be done by Site Engineer / Supervisory staff himself
through his mobile phone and sent to Unit In-charge, Zonal In-charge and RBG / SBG.

All RBG / SBG Heads should store the data of videography of concreting in a centralized
computer/laptop and should frequently check it to ensure the quality of concreting and
the presence of site Engineer/ Supervisory staff during concreting. Detailed local
instructions and system of monitoring should be developed by each RBG / SBG.

o

(Annu Garg)
ED (Tech.Audit)

This is issued with the approval of Competent Authority,

Distribution thr h ERP only:"
1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, and TO to Director (Projects) - For kind Information please.
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NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/Tech.Audit/Quality/2025/] 2. |) Dated: 06.02.2025

TECHNICAL 11 MENT-01

Subject - P f vi raphy of concreting at site.

All RBG / SBG Heads should store the data of concreting in a centralized computer/laptop and
should frequently check it to ensure the quality of concreting and the presence of site engineer
during concreting. Detailed local instructions and system of monitoring should be developed by

each RBG / SBG.

Additionally, all video recordings related to concreting must be securely stored at the
respective RBG / SBG office in a reliable and accessible manner for future reference.
Regular monitoring of stored video data is essential to verify compliance with quality

standards and proper oversight.

This is issued with the approval of Competent Authority.

(A.K.Sharma)
ED (Tech.Audit)

Distribution through ERP only:

1.All RBGs/SBGs/Zonal/Unit Heads.

2.TO to Director (Projects) and TO to Director (Commercial)-For kind Information
please.

3.TO to CMD-For kind Information please.
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NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/Tech.Audit/Quality/2022/9 4 3 Dated 25.07.2022

Technical Circular:-19

Subject: - Timely submission of Quality Audit Compliance Report - regarding.

It has been noticed that compliance/ action taken report against Quality Audit paras
submitted by respective Zonal Incharge through RBG’s / SBG's is taking more than a
month time and in some cases it takes 2-3 months, which is diluting the purpose of
quality audit.

Hence, to comply Quality Audit paras in time bound manner, a timeline of 30 days has
been fixed for submission of compliance reports after Audit.

Therefore, all RBG’s/SBG'’s and concerned officials should put their best effort to ensure
timely submission of compliance report for dlosing of Audit paras within stipulated time
limits as above. '

This issues with the approval of Competent Authority.

w=Sg

(Annu Garg)
ED (Tech.Audit/Quality)
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No: NBCC/(Tech.Audit/Quality)/2022/ |0} | Date: 22.11.2022

TECHNICAL CIRCULAR No: 20

Subject: Ceiling Plaster - reg.

There have been a few complaints of peeling off of ceiling plaster. Main reason for this is that
hacking is not done timely and properly. Hacking should be done immediately after removal of
scaffolding otherwise it becomes more and more difficult with passage of time. A record of
Hacking should be kept and roof should be cleared by one nominated engineer of contractor and
NBCC before plastering is started. Photograph of each roof should be kept in record in soft copy
by nominated engineer.

All ceiling plaster in future should be done by Gypsum only as it avoids the need of curing.
Wherever plaster is being done by cement mortar, proper mixing of mortar, use before its setting
and proper curing must be ensured.

All RBGs/SBGs are requested to take necessary action for strict implementation of subject
matter. '

This is issued with the approval of the competent authority.

(Pran ain)
CGM (Tech) Audit) -

1. All RBGs/ SBGs/ Zonall/ Unit Heads.

I'V
Distribution through ERP only: /DX\\'\I
2. TO to CMD, and TO to Director (Projects) — For kind Information please.
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No. NBCC/HO/Tech.Audit/2023/| 074 Date: 26.05.2023

Technical Circular No. -

Sub: Permeability test of concrete-req.

Permeability of concrete has particular significance in structures. Besides functional
considerations, permeability is also intimately related to the durability of concrete,
especially its resistance, against progressive deterioration under exposure to severe climate
and leaching due to prolonged seepage of water, particularly when it contains aggressive
gases or minerals in solution. The determination of the permeability characteristics of
concrete, therefore, assumes considerable importance.

So, in cases where concrete is permeable, deleterious materials like water, CO2, SO2 & Cl
etc. permeates through the pores of the concrete and reacts with the reinforcement; forms
corrosion which decreases the strength of the reinforcement and thereby damages the
structure. Therefore, Permeability tests become very important especially for Reinforced
Cement Concrete (RCC).

There are various methods to check the permeability of concrete, out of them the most
commonly used metheds are :

1. Water permeability test/ D ination of depth of penetration of water under
pressure: Testing and specification shall be complies with IS 516 (P-2/Sec-1):2018

Cl. 5, DIN-1048 (P-5) & MORTH Sec. 1700, Cl. 1717/7.5.

2. Rapid Chloride Permeability Test (RCPT Test): Testing and specification shall be

complies with ASTM C-1202. :
The frequency of testing may be tabulated as below:

Frequency of testing

S. Test name Remarks

No.

1. Project value of Rs. 500 Cr.

1. Water permeability test/
Determination of depth
of penetration of water
under pressure.

2. Rapid Chloride
Permeability Test (RCPT
test).

1.Initially,during design
mix (for trail mixes) for
each RCC grades.

2. Subsequently once In
three months for each
RCC grades.

(Ref: Inspection Test
Plan of DMRC)

& above:

a) In-house testing facility for
conducting the said tests
should be available at project.
b) Also, random 3rd party test
shall be done as per direction
of EIC,




«

2. Project value less than Rs.
300Cr.:

3rd party testing shall be done
as per the said frequency. The
avallability of testing facility to
perform such tests at site is
not mandatory.

Considering the importance of the test In respect of the durability of concrete, ali
RBGs/SBGs are requested to take necessary actlon for implementation of subject matter in
all projects as per the said frequency & provisions and subsequently corrective/preventive
measures in case of any finding.

This is issued with the approval of the competent authority. 4
20%%
M

(Annu Garg)
ED (Tech.Audit/Quality)

Distribution through ERP only:

1. Al RBGs/SBGs/Zonal/ Unit Heads.

2. TO %o CMD, TO to Director (Commercial) & TO to Director (Projects) — For kind
information please.
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No: NBCC/(Tech.Audit/Quality)/2023/] Dq £y Date: 21.06.2023

Technical Circular - 22

Subject:~ Use of Debris Chutes - req. ¥

During Site Inspection by the Tech. Audit team and senior officers at various projects, one of the
common and major deficiencies pertains to Health, Safety and Environment (HSE) is the
disposal of construction debris.

Frequently, .it is observed that debris are collected at specific area at respective floor, resulting F)
into localized additional dead load at given floor, in addition to this when"debris are disposed

from height using traditional systems that are much more prone to accidents and safety hazards

at site.

To overcome the problem, Debris Chutes should be installed at every site in sufficient number
to avoid the accident & improve safety.

All RBGs/SBGs are requested to take necessary action for strict implementation of subject
matter.

This is issued with the approval of the competent authority.

w—h?

(Annu Garg)
ED (Tech.Audit/Quality)

Distribution through ERP only:

1. All RBGs/SBGs/Zonal/ Unit Heads.
2. TO to CMD and TO to Director (Projects) — For kind information please.
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No: NBCC/(Tech.Audit/Quality)/2023/ (| O 5 Date: 08.08.2023

Technical Circular - 23

Subject: Use of Acrylic Based Curing Compound - reg.

Curing is the most important step to achieve durable and enables effective hydration of the cement
particles in concrete and usually most neglected. However, as per modem practices in construction
industry the Curing compound may be used in lien of traditional/moist curing method to keep the
concrete surface moist and Acrylic based curing compound are white pigmented resulted into
appearance of white colour protective film when drying on concrete surface. »

It is observe that curing of vertical surfaces by water is difficult to implement, hence it is instructed that
Acrylic based curing compound should be mandatorily used on vertical surfaces of concrete,
immediately after removing the form work and should be applied in single coat in two applications at
right angle to each other.
Testing and specification of concrete curing compounds can be carried out as per ASTM C-309,
however following test should be performed prior to application of acrylic curing compound as
mentioned hereunder;

1. Drying Time (ASTM C309) - not more than 4 hour

(Preferably 1 hour)
2. Rate of Application/

Water Retention by Concrete Curing Materials - Typically 5 mtr*/Ltr
(ASTM C156/ C309)
3. Reflectance Test (E 1347) - not less than 60%
4. Curing efficiency (BS7542) - more than 85%

Advantage of Curing Compound: -

Reduces surface shrinkage & cracks by eliminating moisture loss from surface.
Rapid film formation; enables concrete to hydrate more efficiently.

Ideal for application on interior, exterior, horizontal, and vertical concrete surfaces.
Reduces cost of manpower and supervision cost compared to conventional ponding.
Itis economical to use and for large areas may work out cost effective.

phwh

Few Notable brands like Fosroc/ Sika/ Cico may be used in Project with the approval of Enginer
Incharge or as per Tender Conditions. ;

All RBGs/SBGs are requested to take necessary action for strict implementation of subject matter.

This is issued with the approval of the competent authority.
H ’:’-‘%{”mh

(Annu Garg)
ED (Tech.Audit/Quality)

Distribution through ERP only:
1. All RBGs/SBGs/Zonal/ Unit Heads.
2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) — For kind

information please.
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No: NBCC/(Tech.Audit/Quality)/2023/| 109 Date: 06.09.2023

A Navratna CPSE

Technical Circular - 24
Subject: Control of project QA/QC non-Conformities/Compliances.

It has been observed that the project sites deal with the QA/QC inspections on daily basis and
report the non-Conformities/Compliances for required actions in non-standard format(s).

To overcome this issue, all project sites having project value more than 5000 Crore would
follow the system of reporting as below:-

1. Non-Conformance Notice (NCN) Part- A: This shall be issued by NBCC officials to
contractor (as per format attached) as early as the non-Conformance (s) isfare noticed
at project site.

2. Non-Conformance Notice (NCN) Part- B: Based on the issuance of NCNs, the
contractor will submit the corrective/required actions for approval and submit the post
conformities details by providing the photographs (as per format attached). The closure
of NCN will be done by the RBG/SBG Heads only.

3. Non-Conformance Notice (NCN) Part- C: A Summary report stating the status of non-
Conformities/Compliance shall also be prepared & subrmitied by the contractor (as per
format attached) on monthly basis and will be reviewed by the RBG/SBG heads.

All RBGs/SBGs are requested to take necessary action for strict implementation of subject

W—~

(Annu Ga
ED (Tech.Audit/Quality)

This is issued with the approval of the competent authority.

Distribution through ERP only:

1. All RBGs/SBGs/Zonall Unit Heads.

2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For kind
information please.
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Part- (A)

A Navratna CPSE

NBCC (India) Limited

FORMAT FOR ISSUANCE OF NON-CONFORMANCE NOTICE (NCN)

Non-Conformance Notice No.:
Date:

Details of project
Name of work:
Name of contractor:

Agreement No:

Details of Non-Conformance observed by NBCC/representative:

Based on the Inspection/ Laboratory report, following Nor-Conformance have been
observed for corrective actions.
1.

2.
Referred/Attached documents/Photographs:

Name/Signature of NBCC: Designation: Date of issue:

Instruction:

Rejection actions to be taken by contractor with time frame.
Or
Corrective action required from the contractor/ consultant with time frame.

Name/Signature of NBCC/ representative:
Designation:

Acknowledgement:

Name/Signature of Contractor/ Execution agency representative:
Date of acknowledgement:




Part- (B)

—
NBCC (India) Limited
FORMAT FOR NON-CONFORMANCE NOTICE (NCN)

Non-Conformance Report No.:
Date:

Details of project:
Name of work:
Name of contractor:

Agreement No:

Section 1: Details of Non-Conformance Nofices (NCNs) issued by NBCC/representative
and acknowledged by the contractor:

Reference number of NCNs issued with date

(Attach as annexures):

Section 2: Corrective/ required action proposed by contractor/ consultants along-with
supporting documents/Photographs:

(Attach as annexures)

Section 3: Review of Proposal (s) by NBCCl/representative:

Proposal found: Acceptable Non- Acceptable
Name/Signature of Unit Incharge & Zonal Incharge: Designation: Date:
Note: In case proposal found non-acceptable, revised proposal shall be submitted by contractor.

Section 4: Submission of Action Taken Report (ATR) by contractor as per approved proposal




Part- (B)

along-with supporting document/photograph:
Reference number of ATRs duly signed by contractor representative with date

(Attach as annexures)

Section 5: Closure of Non-Conformance Notice (NCN) by RBGs/SBGs as per
recommendation of Zonal Incharge:

Non-Conformance Notice (NCN reference No. and date) Closed out on

Name/Signature of NBCC: Designation: Date of issue:

| (l;lnte: In case ATR is not found as per approved proposal, re-submission of ATR shall be
| done.




Part- (C)

Monthly status of Non-conformities (NCs)

Name of work:
Name of contractor:

Agreement No:

Reference and date Status of NCs

S. No. of Nifsl:eﬂ:CR No. of NCs issued No. of NCs Closed No. of NCs opened Remarks
JAN
FEB
MAR
APR
MAY
JUN
JUL

AUG
SEP

oCcT
NOV
DEC




(FORMERLY NATIONAL BUILDINGS CONSTRUCTION CORPORATION LIMITED)

NBCC (INDIA) LIMITED =
(A GOVT. OF INDIA ENTERPRISE) @

OFFICE OF THE EXECUTIVE DIRECTOR T i
- — (TECHNICAL AUDHIQUALITY) Certified Company
Airama CInE 5™ Floor, NBCC Bhawan, Lodhi Road, New Delhi-110003
Extn.-1505, E-Mail: techaudit@nbccindia.com
No. NBCC/(Tech. Audit/Quality)/HO/2023/ | {10 Date: 13.09.2023

Technical Circular-25

Sub: Monthly Project Quality Walk/ Inspection by Zonal Incharge reg.

As directed by Competent Authority, for the Projects having awarded value of Rs 100
Crores or more, The Zonal Incharge are instructed to organize Quality walk/ Inspection
along with Quality team of Contractor of respective project, Quality team of Zones &
RBG/SBG and Third Party Quality Management Agency i.e. TPQMA (if deployed) on monthly
basis and shall prepare and submit Inspection Report to RBG/SBG Head for their
information.

Further, Contractor of respective project shall prepare and submit Action Taken Report
(ATR) to Zonal Incharge within 20 days or prior to next Quality Walk/Inspection and the
same shall be verified by Zonal Incharge during his next visit.

The above said Quality Walk/ Inspection report shall be prepared as per attached format as
“Annexure -A",

All RBGs/SBGs are requested to take necessary action for strict implementation of subject
matter.

This is issued with the approval of competent authority.

H 4’%"3
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(Annu Garg)
ED (Tech. Audit/Quality)

Distribution through ERP only:

1. All RBGs/SBGs/Zonal Incharges.

2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) — For kind
information please.




Avime xuve -

Observations of Quality Cell, NBCC

Quality Walk No.

Date of Quality walk:

Contract :

Contractor :

Inspecting officer :

Officials Present During Site Inspection: NBCC :

Contractor : M)

Location:

Purpo f site visit:

The purpose of the visit was to observe and describe the system employed by the
Contractor and whether it is in compliance with the approved “Project Quality
Management Plan” (Such as planning, executing, controlling, monitoring,
documenting and completing the work) as per contractual requirements.




0 rvati

S. No. | Photographs Observations Compliance
Photo Date Remarks

(Sign of Zonal Quality Head)

(RBG/SBG/ZI)




(FORMERLY NATIONAL BUILDINGS CONSTRUCTION CORPORATION LIMITED)

NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE) @

OFFICE OF THE EXECUTIVE DIRECTOR (6455 400 CibiE
—— -~ (TECHNICAL AUDIT/QUALITY) Certified Company
A Sareams CPSE 5t Floor, NBCC Bhawan, Lodhi Road, New Delhi-110003
- Extn.-1505, E-Mail: techaudit@nbccindia.com

No. NBCC/ (Tech. Audit/Quality)/H0/2023/I{| 5~ Date: 19.09.2023

Technical Circular - 26

Sub: Use of Concrete from Batching Plant installed at site only-reg.

As directed by Competent Authority, No Concreting (i.e. RCC/PCC) shall be procured from
the sources other than Batching Plant installed at site. In case, RMC is required to be
procured from outside sources in emergent cases, then the concerned RBG/SBG/ZI will
obtain the prior approval from the concerned Director along with full justifications.

All RBGs/SBGs are requested to take necessary action for strict implementation of subject
matter. :

This is issued with the approval of competent authority.
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(Annu Garg) -
ED (Tech. Audit/Quality)

Distribution through ERP only:

1. All RBGs/SBGs/Zonal Incharges.

2. TO to CMD, TO to Director (Commercial) and TO to Director (Projects) - For kind
information please.
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(FORMERLY NATIONAL BUILDINGS CONSTRUCTION CORPORATION LIMITED)

NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE) @

OFFICE OF THE EXECUTIVE DIRECTPDR ARG
S— (TECHNICAL AUDIT,'QUAL[TY) Cenified Company
Nrahe s 5™ Floor, NBCC Bhawan, Lodhi Road, New Delhi-110003
Extn.-1505, E-Mail: techaudit@nbccindia.com
No. NBCC/(Tech. Audit/Quality)/HO/2024/ [ |5 R_ Date: 16.01.2024

Technical Circular -27

Sub: Concrete Core Cutting Test reg.

To ensure the structural durability and quality of our concrete structures, Concrete Core Cutting test is being
made mandatory along with UPV Test/ Chloride/ Sulphate/ Permeability test, one test (i.e. minimum 3 Sample)
shall be conducted on Quarterly basis for each grade of concrete.

Hence the sampling procedure and acceptance criteria for said test are as follows:-
Indian Standard IS 516 (Part 4): 2018 specifies a method for taking cores from hardened concrete, their
examination, preparation for testing and determination of compressive strength.

SAMPLING:

General guideline, for grades of concrete up to M25 the concrete shall be at least 14 days old before the cores
are taken. For higher grades, cores may be taken at an earlier age.

Cores shall be taken preferably from the middle part of the member leaving top and bottom parts where
variation can be more.

Cores shall be drilled perpendicular to the surface in such a manner as not to damage the cores.

In no Case, however shall fewer than three (3) cores to be tested

Dimensions & Correction Factors:

The ratioc of diameter to the nominal maximum size of aggregate (up to 20 mm) shall be greater than 3, the
core diameter shall generally be 100 mm to 150 mm.

For other smaller diameters (not less than 3 times the nominal maximum aggregate size), the effect of the
diameter on the accuracy of the result is also considered as follows; 5

| Diameter of Core | Cormrection factor

| (mm)

[~ m«5 | s |
j <70 1.06

Above corrected compressive strength value is called corrected compressive strength for diameter.

The length of the core sample shall be decided based on
a) The diameter of the core; and
b) Whether comparison will be made with cube strength or cylinder strength (for preferred length/diameter (I/d)

ratios)

The preferred I/d ratio shall be 2, however I/d values from 1 to 2 may also be permitted (the length includes the
capping material also).
When I/d <2; then compressive strength corrected corresponding to a value of I/d of 2.0 are as follows

F = 0.11N+0.78; where F is correction factor and N is I/d ratio.



The product of correction factor (F) and the measured compressive strength or corected compressive strength
for diameter is known as Corrected cylinder strength. - '

The equivalent cube strength of concrete shall be determined by muitiplying the corrected cylinder strength by
84,

Acceptance Criteria of Core test result:

For acceptance of concrete based on limited in-situ testing, little lower confidence level is acceptable, generally
75 percent confidence level (75 percent probability of 95 percent results >fck) is considered. However, this is
- valid only if sufficient numbers of cores are tested.

Procedure as per IS 456

if average of equivalent cube strength of minimum three cores is more than 0.85 fimes the specified cube
strength (characteristic strength, fck) and no individual core has equivalent cube strength less than 0.75 hmeso )
specified cube strength (fck), the core test results are considered satisfactory. )

All RBGs/SBGs are requested to take necessary action for strict implementation of subject matter.

This is issued with the approval of competent authority.
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(Annu Garg)
ED (Tech. Audit/Quality)
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Distribution through ERP only: 5

3. All RBGs/SBGsiZonal Incharges, _
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IS 516 (Part 4) ; 2018

Indian Standard

HARDENED CONCRETE — METHODS OF TEST
PART 4 SAMPLING, PREPARING AND TESTING OF CONCRETE CORES

( First Revision )

1 SCOPE

This standard (Part 4) specifies a method for taking
cores from hardened concrete, their examination,
preparation for testing and determination of
compressive strength.
NOTE — Extracting other types of specimens from structures
and pavements, like beam specimens and slab removal are given
nAmnex A.

2 REFERENCES

The standards listed below contain provisions, which
through rcference in this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision
and parties to agreements based on this standard are
encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below:

IS No. Title
460 (Part 1) : 1985 Test sieves: Part 1 Wire cloth test
sieves
456 : 2000 Code of practice for plain and

reinforced concrete (fourth
revision)
516 Hardened concrete — Methods of
test:
(Part2/Sec 1):  Properties of hardened concrete
2018 other than strength, Section 1
Density of hardened concrete and
depth of water penetration under
pressure (first revision)
(Part 5/Sec 1) ; Non-destructive testing of
2018 hardened concrete, Section 1
Ultrasonic pulse velocity testing
(first revision)
4031 (Part 8) : 1988 Methods of physical tests for
hydraulic cement: Part B
Determination of transverse and
compressive strength of plastic
mortar using prism
Requircments for compression
testing machine used for testing of
concrete and mortar
3 TERMINOLOGY

For the purpose of this standard, the following
definitions shall apply.

14858 : 2000

3.1 Concrete Core — Cylindrical specimen of
hardened concrete obtained by drilling from hardened
concrete,

3.2 Corrected Compressive Strength of Core —
Strength of core obtained by applying the correction
factor for diameter to the measured compressive
strength as per 8.4.1.

3.3 Corrected Cylinder Strength of Core —
Equivalent strength of cylinder having l/d ratio of 2 as
per 8.4.2,

3.4 Equivalent Cabe Strength — Cube strength of
concrete obtained as per 8.4.2.

3.5 Measured Compressive Strength of Core —
Compressive strength obtained by dividing the
maximum load applied by the cross-sectional area ac
per 84.

4 APPARATUS

4.1 Core Drill, shall be capable of extracting cores
from the hardened concrete to the dimensions specified
in 5.5 to 5.7 with the tolerances specified in 7.5.

4.2 Compression Testing Machine (CTM), shall be
conforming to IS 14858, of sufficient capacity for the
tests and capable of applying the load at the rate
specified in 8.2. The accuracy of the testing machine
shall be as per IS 14858. The testing machine shall be
equipped with two steel bearing platens with hardened
faces. One of the platens (preferably the one that
normally will bear on the upper surface of the core
specimen) shall be fitted with a ball seating in the form
of a portion of a sphere, the centre of which coincides
with the central point of the face of the platen. The
other compression platen shall be plain rigid bearing
block. The bearing faces of both platens shall be at least
as large as, and preferably larger. than the nominal size
of the core specimen to which the load is applied. The
bearing surface of the platens, when new, shall not
depart from a plane by more than 0.01 mm at any point,
and they shall be maintained with a permissible variation
limit of 0.02 mm_The movable portion of the spherically
seated compression platen shall be held on the spherical
seat, but the design shall be such that the bearing face
can be rotated freely and tilted through small angles in
any direction.
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IS 516 (Part 4) : 2018

4.3 Balance or Scale, shall be capable of determining
the mass of the core, as tested, to an accuracy
of 0.1 percent of the mass.

4.4 Callipers and/or Ruler. shall be capable of
measuring the dimensions of the core and the steel
reinforcement to a tolerance of = 0.0l mm.

4.5 Gauge, shall be capable of establishing that the
relevant flatness of the specimen is within the
requirements as specified in 7.5.

5 EXTRACTION OF CORES

5.1 Age of Concrete

Core to be tested for strength shall not be removed
from the structure until the concrete has become hard
enough to permit its removal without disturbing the
bond between the mortar and the coarse aggregate. As
a general guideline, for grades of concrete up to M25,
the concrete shall be at least 14 days old before the
cores are taken. For higher grades, cores may be taken
at an earlier age.

5.2 Location

The location from where the core is extracted shall be
specified by the Engineer-in-Charge on the basis of the
purpose of the core extraction and the possible
structural implications resulting from taking the core
from the Iocation.

Cores shall preferably be taken at points not near or at
the edges of the concrete joints and reinforcement shall
be avoided as far as possible.

Cores shall be taken preferably from the middle part of
the member leaving top and bottom parts where
variation can be more. While taking cores vertically from
top, like from slab or from foundation top, the
test length of core shall not contain concrete from top
15 percent to 20 percent depth as top part of the core
may not contain uniform distribution of aggregates
(maximum up to 60 mm). In case of cores which are
not across full depth of member, about 10 percent
to 15 percent portion of the bottom side of core may be
trimmed off as the portion near to the broken end may
contain some micro cracks/fractures.

Locations where there can be micro-cracks due to
tension shall be avoided and cores shall preferably be
taken from compression zone.

5.3 Drilling

Unless otherwise specified, the cores shall be drilled
perpendicular to the surface in such a manner as not o
damage the cores. The drilling of the core shall be
carried out by an experienced operator using a diamond-
impregnated bit attached to the core barrel. The drilling

apparatus shall be rigidly anchored to the member to
avoid bit wobble, which may result in a specimen with
a variable cross-section. The drill bit shall be lubricated
with water and shall be resurfaced periodically. Cores
that show abnormal defects or that have been damaged
in removal shall not be used.

The cores may be extracted preferably from a location

where there is no interference of reinforcement
NOTE — In case of cores 1o be taken trom the removed slab, a
sufficiently large portion of the slab shall be removed so that the
desired test spesimens may be secured without the inclusion of
any concrete which has besn cracked, spalled, undercut, or
otherwise damaoged.

5.4 Number of Cores

The points from which cores are to be taken and the
number of cores required shall be at the discretion of
the Engineer-in-Charge and shall be representative of
the whole of concrete concemed. In 1o case, however,
shall fewer than three cores be tested.

5.5 Diameter of Cores

The diameter of the cores to be taken shall be specified,
before testing.

The ratio of diameter to the pominal maximum size of
aggregate shall be greater than 3. The care diameter
shall generally be 100 om to 150 mm (+ 10 mm), with
the preferred diameter being 100 mm for nominal
maximum aggregate size up to 20 mm.

Other smaller diameters (ot less than 3 times the
nominal maximum aggregate size), which may make
drilling easier and reduce the damage to the element,
may be used, if the effect of the diameter on the accuracy
of the result is also considered, as per 8.4.

5.6 Length of Cores

The total length of core to be extracted and the length
of the core sample to be used for testing, shall be

specified by the Engineer-in-Charge.
The length of the core sample shall be decided based
on,

a) the diameter of the core: and

b) whether comparison will be made with cube
strength or cylinder strength (see 5.7 for
preferred length/diameter ratios).

5.7 Length/Diameter (//d) Ratio

The preferred [/d ratio shall be 2, however, /d values
from 1 to 2 may also be permitted (the length includes
the capping material also).

In the case of using a specimen with a length-to-
diameter ratio smaller than 2.0, the test value of the
compressive strength should be corrected
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comresponding to a value of Ld of 2.0, as per 8.4.2.

5.8 Marking and Identification

Immediately after drilling, mark each core clearty and
indelibly. Record its location and orientation within the
element from which it was drilled. If a core is
subsequently cut to produce a number of specimens,
mark each specimen to indicate its position and
orientation within the original core.

5.9 Reinforcement

Drilling through reinforcement shall be avoided. The
core shall not contain any reinforcement bars along or
near its longitudinal axis. Cores containing cross
reinforcement shall be trimmed off to obtain core free
from reinforcement. The reinforcement detector (cover
meter) can be used for selecting the drilling location
free of reinforcement.

6 EXAMINATION

6.1 Visual Inspection

Carry out visnal examination of the cored specimen to
M i H abmnlﬂln’ m‘ -

62 Measurements and Calculations of Drilled Core
Specimens
Take the following measurements:

a) Core diameter — Take three pairs of
measurements at right angles, at the half and
quarter points of the length of the core to an
accuracy of+0.01 mm. Determine the average
diameter (d,).

b) Core length — Measure the maximum and
minimum lengths after completion of the
end preparation in accordance with 7
(excluding capping material) to an accuracy
of £0.01 mm. Determine the average length,

€) Mass — Each specimen shall be weighed as
received and/or saturated, as specified. The
mass shall be recorded to the nearest 0.1
percentage of the mass of the specimen.

d) Density — The density of each specimen shall
be determined as received and/or saturated,
as specified, in accordance with IS 516
(Part 2/Sec 1).

7 PREPARATION OF CORES

7.1 General

The size of the specimen shall be adjusted, whenever
necessary. The specimen shall be sawn perpendicular
to its longitudinal axis. The intended load-bearing
surfaces shall be prepared either by grinding or by
capping to improve the contact with the loading

IS 516 (Part 4) : 2018

machine. Cutting and grinding shall be carried out in
such a way that structural changes of the test specimen
arc avoided. Various preparation methods including
capping materials suitable for different maximum
compressive strengths are given in Table 1.

Table 1 Suitable Methods of Preparation of Load

Bearing Surfaces of Specimens
(Clause 7.1)
Sl Anticipated Stremgthof  Preparation Method
No. Caacrete

(1) (2) »
i) Foreny value of strength  Grinding

iy Upto 50 MPa Capping with calcium
sluminate cement  monar'
Capping with sulphur mixture

ii) Upto 100 MPs Cappmg with high strength
sulphur mixure

" Other cements may be used provided that, a1 the time of test,

the mortar has s strength at least eqqunl to the anticipated strength
of the concrete,

NOTE — Other capping materials may also be used provided
that, at the time of testing, it has 2 strength at least equal to the
anticipated strength of conerete.

The details of the preparation methods for load bearing
surfaces of specimens mentioned in Table 1 arc given
below.

7.2 Grinding

Specimens cured in water shall be removed from the
water for grinding for not more than 1h at a time and
re-immersed in water for at least 1 h before further
grinding or testing. The ends of the specimen shall be
ground to the tolerances as given in 7.5.

73 Capping — Calcium Aluminate Cement Mortar
73.1 General

Before capping, ensure that the surface of the core
specimen is in a wet condition, clean and free from all
loose particles. The caps shall be as thin as possible
and shall not, on average, be greater than 5 mm thick,
small local deviations are permissible.

73.2 Capping with Calcium Aluminate Cement
Mortar

The capping material shall consist of a mortar containing
three parts by mass of calcium aluminate cement to one
part by mass of fine sand in a saturated surface dry
condition [most of which passes a 300jm wire cloth
sieve conforming to IS 460 Part (1)]. The water-cement
ratio shall mot exceed 0.35.

The soaked core specimen shall be placed with one end
on a horizontal metal plate. A steel collar of correct
dimensions and having a machined upper edge shall be
rigidly clamped to the upper end of the core specimen

T
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IS 516 (Part 4) : 2018

to be capped in such a way that the upper edge is
horizonial and just extends beyond the highest part of
the concrete surface.

The capping material shall be filled into the collar until
it is the form of a convex surface above the edge of the
collar. The glass capping plate, coated with a thin film
of mould oil shall be pressed down on to the capping
material with a rotary motion until it makes complete
contact with the edge of the collar. The core specimen
with collar and plate in position shall immediately be
placed in moist air of at least 90 percent relative
humidity and at a temperature of 27= 2°C. The plate
and collar shall be removed when the mortar is hard
enough to resist handling damage.

7.4 Capping — Sulphar Mixture Method (Normal
and High Strength)

7.4.1 General

Before capping, ensure that the surface of the core
specimen is in a dry condition, is clean and free from all
loose particles. The caps shall be as thin as possible
and should not, on average, be greater than 5 mm thick.
Small local deviations are permissible.

1.4.2 Capping Material

Sulphur mixtures shall be of normal strength or of high
strength, and as follows:

a) Normal strength (for concrefe up
to 50 MPa) — The capping material shall
comprise equal mass fractions of sulphur and
fime siliceous sand (most of which passes a
250 ym wire cloth sieve conforming to IS 460
(Part 1)and is retained on a 125 pm wire cloth
sieve). A small proportion, up to 2 percent, of
carbon black may be added. The streugth of
the mixture tested in accordance with 7.4.4
shall be as follows:

Compressive strength: At least the anticipated
compressive strength of the concrete.

b) High strength (for concrete from 50 to
[00 MPa) — The capping material shall
consist of a blend of sulphur and suitable
additions passing a 0.5 mm sieve. The strength
of the mixture tested in accordance with 7.4.4
shall be as follows:

1) Flexure sirength : At least 6.5 MPa; and
2) Compressive strength : At least the
anticipated compressive strength of the
concrete.
7.43 Procedure

Lower onc end of the core specimen, which is held
vertically, into a pool of molten sulphur mixture on a
horizontal plate/mould. Allow specimen to harden

before repeating the procedure for the other end. Use a
capping frame that will ensure that both capped surfaces
are parallel. Mineral oil shall be used as a releasc agent
for plates/moulds. Where necessary, trim surplus
capping material from the edges of the core specimen.

The level of the mixture in the melting pot shall never
be allowed to fall too low, as there will be an increased
risk of the production of sulphur vapour. which could
ignite.
The core specimen shall be checked to ensure that the
cappingmamrialhasadhmdwbmhmdsormecm
specimen. If a capping layer sounds hollow, it shall be
removed and the capping operation repeated, The cap
shall not fail or fracture before the concrete fails when
the core specimen is tested. The compression test on the
test core specimen shall not be carried out until at least
30 min have elapsed since the last capping operation.
NOTES
1 Stir the miztuze continuously to enstre its bomogencity and
1o avaid sediment forming st the bottom of the meltng pot.
2 If capping operations are carried out ropeatedly, it is advisable
fo use two thermostatically controlled melting pots.
3 A furve extraction system shall be opersting during the whole
melting process to ensure full extraction of the sulphur vapour,
which is heavier than air. Care shall be takes to ensure that the
mmnf&mimmmwﬁd
range 1o reduce the risk of pollution.

7.44 Material Test for High Strength Sulphur Mixture
14.4.1 Principle

It gives the methodology to be adopted for carrying
out flexural strength and compressive strength tests to
check the conformity of the capping material used for
the high-strength sulphur mixture method.

7.4.4.2 Apparatus

a) Prism mould, with dimensions of 40 mm
x 40 mm > 160 mm, complete with a filling
frame.

b) Melting pot, with a thermostat to control the

. temperature of the mixture to 130= 10 °C.
¢) Ladle, with a capacity of at least 1/3 litre.

d) Saw, capable of cutting the capping material
when it is dry.

¢) Compression festing machine, capable of
testing mortar prisms for flexural and
compressive strength in accordance with
IS 4031 (Part 8).

7.4.4.3 Procedure

The sulphur mixture shall be heated in the melting pot
to 130 = 10°C, stirring with the ladle to make the
mixture homogenous. The filling frame shall be fitted
to the mould and both shall be lightly oiled using a
normal mould-release oil. The liquid sulphur mixture
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shall be poured into the mould, overfilling each part in
turn using the filling frame to produce three specimens.
Thirty minutes afier casting the last specimen, the filling
frame shall be removed and the three specimens
demoulded. They shall then be left at ambient
temperature for & further 30 min. Approximately 1 h
afler casting, each test specimen shall be sawn to remove
the excess height and to produce three specimens with
dimensions of 40+ 1 mm x 40+ | mm * 160 | mm.
The actual dimensions shall be measured and recorded.
Approximately 2 h after casting, the specimens shall be
tested for flexural and compressive strength.

7.4.4.4 Test result

The flexural and the compressive strength of each beam
specimen made shall be determined using the actual
dimensions recorded, not the nominal dimensions. The
test procedures are as described in IS 4031 (Pant 8).
The compressive strength of the sulphur mixture shall
be taken as the mean of the results of the tests on the
three specimens.

7.5 Tolerances
Prepare the core specimen as per methods mentioned

YT CEMENTATION INGIS 79, - MUMEAI ON 215E0I8 233
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in 7 within the following tolerances:

a) Flarness (see Fig. |A) — The tolerance on
flatness of the prepared end surfaces shall be
= 0.05 mm.

b) Perpendicularity (see Fig. 1B) — The
tolerance on perpendicularity of the prepared
end, with respecr to the axis of the specimen
as datum, shall be = 0.03 mm.

¢) Parallelism (see Fig. 1C) — The tolerance on
parallelism of the prepared top surface, with
respect to the botiom surface of the specimen
as datuan, shall be + 0.6 mm.

d) Straightness —The tolerance on straightness
of any surface paralle! to the ceatre line of the
core shall be + 3 percent of the average core
diameter (d).

The above tolerances values are for 100 mm diameter
core. If the cores with diameter less than the vahies
recommended in 5.5, the tolerances shall be reduced in
proportion fo the tolerances specified for 100 mm
diameter core.

7.6 Calipers, rulers, carpeniers arm, etc, can also be
used for measuring the tolerances. Flatness can also be

#0.05
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checked by covering the surface with a thin carbon
paper and an ordinary paper and checking the
impression formed on the ordinary paper, while
tightening the platen over the paper covered surface.
The papers are to be removed before testing.

8 COMPRESSION TEST

8.1 Storage

Cores may be tested generally in saturated condition
except if specifically required to be tested in air dry
condition. For the saturated condition, soak in water at
27 % 3°C for a minimum of 40 h and maximum up to
48h before testing. Core shall be removed from the
water and tested while it is still wet but remove all excess
surface grit and water by wiping off. Ifit is required to
test the core specimen in air-dry conditions, store in
laboratory air for a minimum of 40 h and maximum up
1048 h prior (o testing, record the storage time, ambient
temperature and relative humidity of the siotage
conditions during air-dry storage of the specimens.

8.2 Placing and Testing of Core Specimen

Before placing the core specimen in testing machine,
weigh it and also determine its length. The bearing
surfaces of the testing machine shall be wiped clean and
any loose sand or other material removed from the
surfaces of the core specimen which are to be in contact
with the compression platens. The core specimen shall
be placed in the machine in such a manner that the load
shall be applied to the top and bottom prepared surfaces.
The axis of the core specimen shall be carefully aligned
with the centre of thrust of the spherically seated platen.
As the spherically seated block is brought to bear on the
core specimen, the movable portion shall be rotated gently
by hand so that uniform seating may be obtained. The
load shall be applied without shock and increased

continuously at a rate of approximately 14 N/mm*/min
until the the core specimen breaks down and no greater
load can be sustained. The maximum load applicd o the
core specimen shall then be recorded and the appearance
of the concrete and any unusual features in the type of
failure shall be noted.

83 Assessment of Type of Failure

For core specimens, if the failure is satisfactory
(see Fig. 2), this fact shall be recorded. If the failure
pattern is unsatisfactory, this fact shall be recorded and
the type of failure recorded using the patiern letter
(a to m) as given in Fig. 3, closest to the observed
failure.

8.4 Calculation

8.4.1 The measured compressive swength of the core
spncmnshaubecalculmedbydh-idingthemhnum
load applied to the specimen during the test by the cross-
sectional area, calculated from the mean dimensions of
the section and shall be expressed to the nearest N/mm?”,

The product of correction factor for core diameter
(cores having diameter less than 100 mm) as given
below, and the measured compressive strength shall be
known as the corrested compressive strength:

Diameter of Core Correction Factor
(No. of Cores 23)
mm
55 1.03
<170 1.06

8.4.2 A correction factor according to the /d ratio of
core specimen after capping shall be obtained fromthe
following equation:

FiG. 2 SATISFACTORY FAILURE OF SPECIMEN

6
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F=01IN+0.78
where
F = cormection factor, and
N = length /diameter ratio.
The product of this correction factor and the measured
compressive strength or the corrected compressive
strength for diameter as per 8.4.1, shall be known as
the corrected cylinder strength, this being the equivalent
strength of a cylinder having a height/diameter ratio of
two. The equivalent cube strength of the concrete shall
be determined by multiplying the corrected cylinder
strength by 5/4.
8.4.3 Report
The following information shall be included in the
report on each test specimen:
a) Identification mark:
b) Date of test;
¢) Age of specimen (if known/supplied);
d) Maximum nominal size of aggregate
(if known/supplied);
e) Curing conditions, including date of
manufacture of specimen in the field (if known/

iTE FEERAL O 2P URITTE 36058 O 1152 e s 05
IS 516 (Part 4) : 2018
U] 9 h)
. @
k) m)
Fi6. 3 Unsansracrory FALuRe oF Speciven
supplied),
f) Density of specimen (after end surface
preparation) and dry density (prior to capping),
the density of a core may be determined by

FECH SIS FORGT CEMENTATION WMo |

weighing it and dividing it by the volume
calculated from average diameter and length.
Wet density to be reported, if specifically
asked;

8) Method used for preparation of specimen:

k) Dimensions of specimen (diameter and length
(after preparation);

j) Cross-sectional area;

k) Maximum load;

m) Measured compressive strength;

n) Corrected compressive strength;

p) Corrected cylinder strength;

q@) Equivalent cube strength; and

r) Appearance of fractured faces of concrete
(satisfactory/unsatisfactory) and, type of
fracture, if these are unusnal.

Annex B, gives guidelines for interpretation of core test
results based on various factors.

“ll'l-]!_t; IRF<11T. 43 |

SUPPLIED BY Book Supply Bureasuy UNDER THE ( ICENSE FROM BIS FOR ITD CEMENTATION INDIA LTD. - MUMBAI ON B2 I24 68 PM (162,188 5187



IS 516 (Part 4) : 2018

ANNEXA
(Clause 1)
SECURING AND PREPARING TEST SPECIMENS FROM HARDENED CONCRETE

A-1 This annex specifies the procedure for securing
and preparing test specimens from hardened concrete
in structures and pavements. A specimen to be tested
for strength shall not be removed from the structure
until the concrete has become hard enough to permit
its removal withomt dishubing the bond between the
mortar and the coarse aggregate. Normally, the concrete
shall be 14 days old before the specimens are removed.
Specimens that show abnormal defects or that have been
damaged in removal shall not be used.

A-2 APPARATUS

A-2.1 Saw — A saw shall be used for securing beam
specimens from the structure or pavement for flexural
strength tests, The saw shall have a diamond or silicon
carbide cutting edge and shall have adjustments that
permit cutting of specimens conforming to the
dimensions specified in A-3.1.

A-3 TEST SPECIMENS

A-3.1 Beam Specimen
The beam specimen for the determination of flexural

strength shall normally have a cross-section of
150 x 150 mm and shall be at least 700 mm in length. If
the Ia:gmsizcofthcaggregatedoesnmmmm
the beam specimen shall be 100 mm * 100 mm 500 mm.
NOTE — In many cases particularly with prismy cut from
pavement slabs, the width is governed by (he size of the coarse
aperegate and the depth by the thickness of the slubs.

A-4 PROCEDURE

A-4.1 Slab Removal

A sufficiently large slab shall be removed so that the
desired test specimens may be secured without the
inclusion of any concrete which has been cracked,
spalled, undercut, or otherwise damaged.

A-42 Beam Sawing

The sawing operation shall be so performed that the
concrete will not be weakened by shock or by heating.
The sawn surfaces shall be smooth, plane, parallel and
shall be free from steps, ridges and grooves. Care shall
be taken in handling the sawn beam specimens to avoid
chipping or cracking,

ANNEX B
(Clause 8.4.3)
INTERPRETATION OF CORE TEST RESULTS (INF' ORMATIVE)

B-1 FACTORS AFFECTING STRENGTH OF
CORES

The following are the factors that affect the strength of
cores:

a) Place of drilling the core — There can be
variation within the member. For example,
generally the in-place strength of concrete at
the top of member as cast is less than the
strength at the bottom.

b) Micro-cracking— Micro-cracking prescnt in
the concrete may reduce the core strength.
Micro-cracks can be present if the core is

drilled from a region of the structure that has
been subjected to stress resulting from applied
load or restraint of imposed deformation.
Rough handling of core sample may also cause
micro cracking.

¢) Curing — Curing period and curing
temperature both affect the strength. In mass
concrete, differential moisture and temperature
within the member can give variation in results
of cores taken from outer face and inner mass.
Inner mass can have lower compressive
strength due to high initial temperature.
Similarly, for non-continuous curing, the
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moisture gradient between surface and inner
mass can result in different strengths in
concrete, that is, lower strength in cores along
face, due to less curing and higher strength
within the inner mass due to availability of
moisture for continuous curing.

d) Compaction — Entrapped air in the concrete
due to poor compaction or bleeding can reduce
the strength. As the extent of poor compaction
or bleeding can vary within the member, visual
inspection of cores is essential to see if there
is the presence of voids or honeycombs in the
core samples. The extent of non-compaction
and/or bleeding can be assessed by ultrasoniic
pulse velocity testing, as per IS 516 (Part 5/
Sec 1).

€) Moisture content — Moisture condition of
cores also affects the stremgth. Dried core
samples give about 5 to 10 percent more
sirength than saturated samples, Therefore, for
comparison with the cube test results,
saturated sample testing is recommended in
the test procedure of this code.

f) The overall average effect of fctors mentioned
at(a) to(¢) and other minor factors like coring
direction, etc, is that, the core testis generally
85 to 90 percent of corresponding cube
strength and the same has been considered in
the acceptance critexia for core given in IS 456,
However, if cracks are observed in the core,
the core should not be tested or if cracking is
observed during testing from failure pattern
or from load machine displacement curve, the
core results can be discarded [see also note
under B-2.5.2 (b)].

The effect of diameter is considered in the correction
factors at 8.4. While there is consensus that difference
between 100 mm and 150 mm diameter cores are
negligible, there is less agreement concerning smaller
diameter cores, The analysis of large number of cores
by various investigators indicated that the strength of
50 mm diameter cores was on an average 6 percent
less than the strength of 100 mm diameter cores, In
other tests, the average strength of 60 mm diameter
cores was less by about 7 percent (for cores with
average strength of 32 N/mm?). As the strength
increases, the difference reduces, The scatter in results
of 60 mm diameter cores is also found to be more.
Therefore, when core diameter is less than 100 mm.
more number of cores will give better assessment.

B-2 ACCEPTANCE CRITERIA OF CORE TEST
RESULTS

The acceptance criteria for the core test results shall be
as given hereunder.

B 7 S AT LT LT T —

IS 516 (Part 4) ;: 2018

B-2.1 As the specified compressive strength is generally
cube strength, the results of cores are also expressed in
terms of equivalent cube strength. Accordingly the
acceptance criteria ol core test results should also be
correlated to acceptance criteria of cube tests.

B-2.2 Acceplance criteria of cube tests in the Indian
Standards and other Intemational Standards are based
on statistical analysis technique. The confidence level
considered in the Indian Standard is 95 percent (that is,
95 percent probability that 95 percent of the results
will be more than f,, with minimum 30 samples).

B-2.3 In the expression, £ =/, + 20, for 95 percent
canfidence level, z is 1.65 and the same is considered
in target strength calculation. Therefore in IS 456, for

acceptance based on average of 4 consecutive samples _

(4 ¥ 3= 12 cubes). .

Jue ot aVE OF 4 Samples = [ = 41656~ 165 x 5
where s = 0/4%*= g/2.

50 foin =S+ 0.825 x g, s @Jm_m

B-2.4 For acceptance of concrete based on limited
in-situ testing little lower confidence level isacceptable.
erally 75 percent confidence level (75 percent
probability of 95 percent results > £, ) is considered. So
mean core strength required iS /', » (s + 1.480)
where o is the standard deviation. However, this is valid
anly if sufficient numbers of cores are tested.
B-2.5 Acceptance of core test results is generally
required for two purposes as mentioned below,
particularly for new construction. For existing structures
the requirement is generally to assess the grade or
strength of concrete i place,

2) acceptance for structural adequacy; and
b) contractual acceptance for conformance to
specification.
(Deviations from specifications also affects durability
besides strength.)

B-2.5.1 Procedure as per IS 456

Ifaverage of equivalent cube strength of minimum three
cores is more than 0.85 times the specified cube strength
(characteristic strength, £,) and no individual core has
equivalent cube strength less than 0.75 times specified
cube strength (f,), the core test results are considered
satisfactory.

The international approach for assessing the core
strength is also similar.

B-2.5.2 Recommended procedure for acceptance of
core test results; SR

a) The present procedure of IS 456 as mentioned
before at B-2.5.1 is simple and can be used
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for assessing strength of a particular member ¢) Where the requirements of procedure B-2.5.2

> b)

by taking three cores or in a case where one
set of cube samples (set of 4 consecutive
sample) has failed. The specified strength will
be considered as characteristic strength.

For overall assessment requirement or where
large number of cube sets (each set consisting
of 4 consecutive samples) have failed say 2
consecutive sets or 3 scattered sets have failed
(for the same grade/class of concrete) within
a batch (o be assessed, minimum 10 cores will
be tested and the acceptance in such case will
be as \mder:

S @vg)2085(fx+3)
£ 20.75(

where /' (avg) is average equivalent cube
strength of all cores (minimum nine cores -
after excluding outliers if any).

£ (i) is equivalent cube strength of individual
core. }

NOTE — Detecting outliers in test resulis: Gutlier can
be detected by inspection of load-machine displacement
curves or using statistical tests. For statistical test, values
beyond ‘favg) + 25" may be treated as outhiers 8s &
guide, Out of every 10 cores tesied, one core test result
ez be outlier.

10

(a) and B-2.5.2 (b) as the case may be, have
been met, the concrete can be said to be
meeting requirements of specification of
1S 456. But where, 10 or mere than 10 cores
are taken but the results do not meet the criteria
of B-2.5.2 (b), but results of average of cores
from all the individual members tested have
strength more than 0.85f,, and no individual
core has strepgth less than 0.75f, the concrete
in the particular batch or member may be
accepted for structural adequacy and
contractual acceptance/ penalties/deduction
may be decided as per contract provisions by
the project authorities. o =
NOTE — The procedure for assessment of strength of concrete
by core lest as given above 13 generally in line with infernational
practice but modified to make itin line with present acceptance
criteria given i 18 456 for acceptance of cube test results.
B-25.2.1 Age factors for increase of strength with age

Though there is normally a gain of strength beyond
28 days, the quantum of increase depends upon the
grade, type of cement, curing and environmental
condifion. Therefore, while assessing the strength of
concrete based on cores extracted at a later age, no age
factor is generally considered except where considered
in design or included in the contract specifications (see
also 6.2.1 of IS 456).
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NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/Tech.Audit/Quality/2025/] 2|0 Dated: 06.02.2025

TECHNICAL CIRCULAR No:28
Subject: Mandatory Supervision of Sample Collection and Delivery to Labs by NBCC
¥ H BG’ [ s
y made mandatory for NBCC's

in order to maintain the integrity of the testing process, It is hereb
Representative on site to ensure the following:

1. Sample Collection: -

NBCC's Representative (nominated by RBG's/SBG's/ZI) must ensure that the samples for
testing are collected as per the prescribed standards and procedures from the

construction site in their presence.

2. Supervision and Witnessing: -

The NBCC’s Representative (nominated by RBG’s/SBG’s/Zl) is responsible for personally
witnessing the collection of the samples and ensuring that they are properly sealed,
labelled, and documented before being dispatched. .

3. Delivery to Labs: -

The NBCC's Representative (nominated by RBG's/SBG's/ZI) must ensure that the samples
are delivered to the designated testing labs in the same condition as collected from the
site, with no alteration or contamination during transit. The NBCC's Representative
must keep the documentary evidence of the process ready at all times if asked by the
Senior Officials/TAD team during their visit.

The above guidelines are to be strictly followed in letter and spirit. The concerned
NBCC's Representative shall be held responsible if Lapses are found in near future.

This is issued with the approval of Competent Authority.
(A.K.Séarma)

ED (Tech.Audit)
ributi P s

1.All RBGs/SBGs/Zonal/Unit Heads.

2.TO to Director (Projects) and TO to Director (Commercial)-For kind Information
please.

3.TO to CMD-For kind Information please.
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- NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)
No. NBCC/Tech.Audit/Quality/2025/ 2. 2- Dated: 09.04.2025

TECHNICAL CIRCULAR No:29

Subject: Implementation of 3R (Reduce, Reuse, Recycle) in all Projects

The 12th Regional 3R and Circular Economy Forum in Asia and the Pacific, held from 3rd to
5th March 2025 at Jaipur, emphasized sustainable waste management and circular
economy initiatives. The Forum agreed on a good-will, voluntary and legally non-binding
3R and Circular Economy Declaration (2025-2034) for achieving resource-efficient, clean,
resilient, sound material cycle and low-carbon society.

NBCC participated in the event as an implementing agency, showcasing its commitment to
sustainability through initiatives that integrate energy efficiency, organic and inorganic
waste management, and the use of eco-friendly materials.

Illustrating 3R principals for waste management further as follows:

1. Reduce:
¢ Minimize material wastage through optimized designs and prefabrication.
« Use energy-efficient construction technigues and eco-friendly materials.

2. Reuse:
« Salvage and repurpose building materials.
» Renovate and repurpose existing structures instead of demolishing them.

3. Recycle:
e Implement on-site waste sorting and recycling systems.
e Incorporate recycled materials into construction.
e Use water and energy recycling systems like rainwater harvesting and solar energy.

To promote sustainability, all RBGs/SBGs are advised to promote the implementation of 3R

principles in all projects to ensure circular economy.
(A.Kﬁm)

ED (Tech.Audit)

This is issued with the approval of Competent Authority.

1.All RBGs/SBGs/Zonal/Unit Heads,
2.TO to CMD, and TO to Director (Projects) - For kind Information please.
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NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/Tech. Audit/Quality/2025/ 53

TECHNICAL CIRCULAR No: -30
Subject - Formulation of a uniform fixing method/norm/drawing for ducts and to be made
mandatory for all projects- reg

As directed by the Competent Authority and to ensure quality work on the projects, the standards
suggesting usage of screw rods for hanging and MS angle iron for base support, as outlined in CPWD

specification 2024 Clause No. 9.11.1(iv) & 6.11.3

stated below: -

-

Dated:07.08.2025

for duct support and hangers must be followed as

Duct
Width
(mm)

Suppaort
angle in
mm

Hangar
Rad

Location

Support spacing

Remarks

Up to 1200
mnT

40 x 40 x
3

10 mm

At Transverse
Joints OR
Support length
not exceeding
2500mm

Over 1200-
1800

40 x 40 x

10 mm

At Transverse
Joints OR
Support length
not exceeding
2500mm

Over 1800-
2500

40 x 40 x

12 mm

At Transverse
Joints OR
Limiting
Support length
not exceeding
2500mm

Over 2500

50 x 50
6

12 mm

At Transverse
Joints OR
Limiting
support lenath
not exceeding
1200mm

Ducts shall be supported
independently from the
bullding structure and
adequately, to keep the ducts
true to shape. The support
spacing shall be not more than
2 m. where ducts cannot be
suspended from ceiling, wall
brackets or other suitable
arrangements, as approved by
the Engineer-in-charge shall
be adopted. Neoprene or other
vibration isolation packing of
minimum 6 mm thickness shall
be provided between the ducts
and the angle iron
supports/brackets. Vertical
duct work shall be suitably
supported at each floor by
steel structural members. All
duct supports, flanges,
hangers shall be heot-dip
galvanized.

HVAC ducting system,
supports and hangers are
embedded wlithin concrete
structures before pouring by
using concrete inserts or by
attaching them to the rebar.
The ductwork is then
suspended from these
embedded supports using
threaded rods, straps, or
other suitable hardware.
However, powder-actuated
fasteners are installed for
existing concrete structures,
specialized tools can be used
to drive fasteners into the
concrete, providing
attachment points for
support & hangers. These
fasteners should not be used
in lightweight concrete or in
slab less than 100mm thick.
The minimum effective
embedded depth should
follow manufacture’s data
sheet as per IS 1946.

All RBG's/ SBG's/ZI's are advised to adhere and take necessary action for strict implementation of
subject matter.to this stated circular (" Annfzisl A

This is issued with the approval of Competent Authority.

Distribution through ERP only:

1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Projects) and TO to Director (Commercial) - For kind Information
please,

o7/%l2s

Aditya Chandra)
CGM (Tech. Audit)
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OFFICE OF THE CHIEF GENERAL MANAGER
(TECHNICAL AUDIT/QUALITY)

No.-NBCC/Tech. Audit/Quality/2025/(Y Date: 01.10.2025

TECHNICAL CIRCULAR-31

Subject: Mandatory installation of digital countdown/reverse clock at all
project sites on PAN India reg.

As per instructions of the Competent Authority, all RBGs/SBGs are required to
display the digital countdown/reverse clock at their respective project site offices
and contractor’s office across all projects valuing more than Rs. 50 Cr in existing as
well as upcoming projects.

A confirmation report must required to send to Technical Audit division within 15
days from the date of issue of the circular to upraise the Competent Authority.
Compliance will also be verified during Technical Audit inspections.

This issues with the approval of the Competent Authority.

GM (Tech. Audit)

Distribution through ERP only:

1. All RBGs/SBGs/Zonal/Unit Heads
2. TO to CMD, TO to Director (Commercial) and TO to Director {(Projects)

- For kind information please.
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A Navestna CPSE

NBCC (INDIA) LIMITED
(A GOVT. OF INDIA ENTERPRISE)

No. NBCC/Tech. Audit/H0/2025/6F

TECHNICAL

&

.

Date: 10.10.2025

Subject = Formulation of Labor's Data Bank - Mandatory for All NBCC's
Projects across Pan India.

It has been decided that a Labor Data Bank is required to be maintained for all

NBCC's projects across Pan India.

The Unit In-charge of the respective project shall maintain the record of labours
working at site as skilled, semiskilled & unskilled on the basis of the guestionnaire

attached with this circular as Annexure A.

The details should be maintained in the following format:

Name of the Project:
Name of the Unit In charge:
Name of the Zonal In charge:
SI | Trade of Total Labor Name
No. labours | Nos. |Skilled Semi- Unskilled | &
contact
| skilled Nos of
| skilled
labours
1 Masons
2 Carpenters
3 | Blacksmiths
4 | Plumbers
5 Mechanics
6 | Electricians
7 HVAC Works
8 | Water
proofing works
9 | Any other
trade if any

All Zonal In-charges are required to ensure that the above records are regularly
updated on monthly basis and submitted to the respective RBG's/ SBG's. The

details shall be checked during Technical Audit inspection also.

=




All RBG's/ SBG's/ZI's are advised to adhere and take necessary action for strict

implementation of the subject matter.
L
ditya Chandra)

CGM (Tech. Audit)

This is issued with the approval of Competent Authority.

Distribution through ERP only:

1. All RBGs/SBGs/Zonal/Unit Heads.
2. TO to CMD, TO to Director (Projects) and TO to Director (Commercial) - For
kind Information please.




Name of Project: - i

Name of Contractor:-....

General Information:-

NTIBE v ciintrimssisnss s s
Aadhaar / ID Proof Verified O Yas O No
Labour Card / Registration No.:

....{ O Yes O No)

EPF NO. v
Medical Fitness Checked [1 Yes [0 No

Note:- Colour blindness test s mandatory for safety-sensitive trades.
The Highly-sSkilled Labour knowledge of following the detalls:- (Tick in the Box)

O Crane & Equipment Operators

O Surveyors

O Site Supervisors / Foremen

OCertification Course (Technical or Any other).

OCertification Course (Technical or Any other).

[Certification Course (Technical or Any other).

O Reads and follows load charts for safa |ifting
limits.

O Understands consiruction drawings and site plans.

O Knowledge of construction processes:
concreting, bar bending, shuttering, masonry,
finishing.

O Understands load capacity, center of gravity,
and stability requirements.

O Knows surveying basics (benchmarks, coordinates,
triangulation, traversing).

0 Can allocate daily work to skilled, semi-skilled,
and unskilled Jabour efficiently.

O Performs pre-operation inspection (fuel,
brakes, hydraulics, lights)

O Can calculate area, volume (earthwork, concrete
quantity).

O Prepares daily progress reports and labour
attendance sheets.

safely.

O Can start, operate, and shut down equipment |

O Measures distances and angles with high
| accuracy.

O Capable of checking measurement sheets and |
material usage.

'3 Can lifr, move, and place loads accurately as
per site instructions.

i O Can set up and operate Total Station correctly
(station setup, backsight, resection).

O Coordinates with engineers, surveyors, and
safety officers.

¥

|




O  Demonstrates smooth  control  of

'O Uses Auto level for accurate leveling

[ Verifies quality of workmanship (concreting,

crane/JCB/excavator functians. I measurement. masoney, bar bending, finishing, etc ).

i
O Familiar with hand signals and radio | O Checks and transfers levels (benchmarks, plinth, | O Reads and interprets construction drawings
instructions from riggers/signalmen. floor levels). [basic levels, dimensions; specifications).

O Reads basic machine gauges and warning
alarms.

O Can carry out building layout marking as per
drawlngs.

0 Aware of quality checklists for each activity
fcover blocks, curing, alignment, finishing
standards)

O Knows emergency shutdown procedures.

"0 Records field data systematically in field book /
digital format.

B Understands preductivity norms ({labour
?utput rates) for planning and monitoring

O Aware of ground conditions and positioning
requirements for equipment.

O Familiar with setting out columns, foundations;
roads, utllities.

Knows material requitements and avoids
ge

0O Familiar with manufacturer's operating

O Can convert field data Into AutoCAD / digital

O Aware of first aid, emergency exits, and fire

manuals. drawlngs (basic knowledge of CAD).  extingulshers on site
O Fear of Helghts. O Fear of Heights, 13 Fear of Helghts.
O PPE. 0 PPE. 0O PPE.

O Safety in work. 0 Safety in work. F Safety in work.

Experience [n Years__

Experiente In Years______

]
Experience InYears______

Final Screening Decision

O] Fit for Assigned Trade / Role

Unit In-charge Name & Signature
NBCC

Date:

O Conditionally Fit (requires additional training or supervision)

[ Not Saitable

Project In-charge Name & Signature
Contractor

Y




NamIE OF PrOJEEE s, o it e e s s i s Ferrrs

NAME Of CONITACTOT: =i s s sy

General Information:-
Nama: ...

Aadhaar / ID Proof Verified (] Yes L No

Labour Card / Registration No.:
|l T e
Medical Fitness Checked [J Yes O] No

..{ O Yes O No)

B LI e Tt e L}

hote:- Colour blindness test s mandatory for safety-sansitive trades (electriclan, machine operator, painter, signalman).
The Skilled Labour knowledge of following the details:- (Tick in the Box)

O Carpenter O Bar Bender O Mason O Etectriclan [0 Plumber 0O Walder O Painters
O Reading [ O Reading | O Plumb | O Electrical | 0 Laying water | 1, Different metals | [1  Prepares  surfaces
Drawings. reinforcement Checking. drawings. supply Inciuding (Mﬁ, S5, aluminum, (scraping, sanding, putty
drawings  (structural bot & cold wester } milld steel) application, primer
G line Instaliation. i
drawings}. coating].
0 Measuring. | O Different steel bar | O Watet/laser | O Fixing | 0  Dralnage B | O Different welding | [J Applies palnt/finish
diameters (8 mm, 10 | level checking, condults in | sanitary pipe | processes & Test: | ayanly with brush, roller, or
slabs & Wall, Installation, Are, MIG, TIG, Gas
:t:) 12 mm, 16 mm, welding, ! spray gun.

O Assembling | O Cutting, bending & | O Tile laylng | O Wiring, | O Plumbing | O Welding joint. [0 Mixes paint, thinner,
of Pannel. tying bars  with | (ceramic, vitrified, | Iooping. drawings/layouts and finishes In corect
accuracy. granite etc.). proportions,

O Cuttng &| 0O Placing | O Plastering | O O Pipe slzing and | 0  Fabricatlon or | OKnowledge of colour
Assembling reinforcement In | thickness & | switch/socket | water flow basics. | welding drawings shades, mixing  and
phywood. beams, stabs, | FiMishing. instailation. matching.

columns.

Y




a Plum | OO Fixing stirrups, | O Ratio Mixing. a Installing | O Pipe line siope | O Gas cutting, | CJFinishing
Checking. hooks, lap splices. DE boards. & alignment. plasma cutting, schedulefdmwings.
oxyacetylene torch.
Oscaffolding. | O  Maintains correct | O Curing. O  Instaling | O Cutting, traps, | O Electrode | [] Knows types of paints
H earthing. valves, joints, | selection for given :
;:::r B aipnent for reducers, elbows. metal thickness. :::i::::::: ail en:;::'
] texture, primer, polish).
0 Instaliing | O Operating bar | O Brick/Block | O Installing | O  Leak testing | O Weld quality | 0 Understands correct
daors, ben ing | work with 8ond. light fxtures. (pressure test /| check {vlsual ence:
windows, di_ng Sl Cut g water test) Inspection, weld A AT
partitions. machines. size, penetration). | Preparation > putty >
primer = paint/finish.
o Using | O Coupler & its | O Cladding. O Testing with [ 0  Using power | O Prepare work | [J  Storage of paints,
power tools | fixing. multimeter & | tools (plpe cutter, | surface  (deaning, | hemica
{saws, drilis). insulation tester | threading machlne: grinding, beveling) eteri Ih" and. flammable
wrench, drill, Tmleala:
hacksaw)
O Fear of 5 a Fear of
. ts.
Heights, O Fear of Helghts. O Fear of Heights Helghts. O Fear of Heights. | O Fear of Halghts. O Fear of Helgh
O PPE. O PPE. O PPE. O PPE. O PPE. O PPE, 0 PPE.
O Safety in work
O Safety in | while handling steel 0O safety in
ks bars ({sharp edges, O Safety In work. R O Safety in work. | 01 Safety in work. 0O Safety In work.
lifting heawy bars).
Experience in | Experdence in | Experience In | Experience In | Experlence in | Experience In | Experience in
Years___ |Years_ Years______ Years. Years Years________ Years.
Final Screening Decision
0O skilled 0O semi-Skilled O un-Skilled

Unit In-charge Name & Signature

NBCC

Date:

Project In-charge Name & Signature
Contractor

¢




NEMmE O PYOJOCE  m i st s s oo e Tt

Name of Contractor: -......ssmms msrssmsssans

General Information:-

N Y o i i s e R S

Address:

Aadhaar / ID Proof Verified O Yes O No

Labour Card / Registration No.:

EPF N0 o aisi
ESENO.:..iieni

reeeireees (IF @applicable)

Medical Fitness Checked O Yes O No
Mote:- Colour blindness test is mandatory for safety-sensitive trades (electrician, machine operator, painter, signalman).
The Semi-Skilled Labour knowledge of following the details:— (Tick in the Box)

( O Yes O No)

F o3 s L S b S S A B

O Concrete Helper O Bar Bending Helper 2 Falntl::::inlsﬂng 0O Masonry Helper g “m':::::;mm*
O Knows load/unload | O Knows identification and | O Preparation of surface | O Soak and cary|O Can carry and arrange
concrete materials at site | carrying different types of | (cleaning, scraping, | bricks/blocks to  working | shuttering materials (plywood,
steel bars (Bmm, 10mm, | sanding, removing | area. praps, damps, soldlers)
12mm, etc.) dust/loose plaster)
a Knows pourng, | O Knows Cuts binding wire | O Mixing of paint, pimer, | 0 Prepares and carrles | O Assists in holding and fixing
compacting, and leveling | into required lengths. putty, and finishing | mortar as Instructed | formwork panels under
concrete. materials. (cement, sand, w. sU ion
O Knows concrete surface | 0 Knows Supplies bars, | O Assists In applying putty | O Line dorl (string line), | O Supplles nails, hammers,
leveling. taols, and wire to har bender | and primer. Plumb and checking | clamps, and other tools to
as Instructed. alignment carpenter

O Knows operating of
concrete vibrator.

[0 Knows Bars in position
during tying and bending.

O Identify Equipment and
basic painting tools (brush,
roller, scraper, putty knife,

O Can do basic leveling and
water curing.

boards.

O Helps in olling/form releasa
agent application on shuttering

O Equipment, tools using
in concreting work tools
like spade, bucket,

0 Knows stacking, bundling,
and shifting reinforcement
steel.

sandpaper) in wark.
O Knows names of

common paints (emulsion,
enamel,

O Knows common masonry
materlals (cement, sand,

distemper,

bricks, blocks, stone} |

O Assists in

dismantling
formwork safely and stacking

M?;em-.—

L]



.

primer, putty)

wheelbarrow, shovel,
trowel.
0 Knows cement, sand,
aggregate, and  water
usage.

O Knows names of basic
tools (pllers, wire cutter,
hammer, measuring tape)

O Aware of simple mixing
ratlos {paint +
thinner/water)

O Understands basic mortar
mixing ratios {e.g., 1:4, 1:6)

O Knows names of common
shuttering materials (plywood,
steel plates, wooden battens,
EI‘DESI

O Knows simple mixing
ratios (e.g., 1:2:4, 1:3:6).

O Knows  Understands
simple bar shapes (straight,
hook, stimrup)

O Understands Importance
of surface preparation
before finishing.

O Identifies basic tools
{trowel, plumb bob, spirit
level, hammer, bucket, pan)

) Identifles basic toals
(harnmer, saw, spanner, nails,
clamps}

Unit In-charge Name & Signature

NBCC

Date:

O Aware of curing | OKnows lap length and | O Aware of hazards of | OAware of basic brick | O Aware of simple alignment

methods (sprinkling water, | proper tying. chemicals, thinners, and | bending patterns (stretcher, | tools (plumb bob, measuring

covering with wet dust inhalation header) tape, spirit level)

cloths/gunny bags)

0 Knows Storage of |0 Knows measurement | O Safely storage of paint | O Knows Plumb Checking. O Understands Importance of

Matedal, reading. cans and  fammable proper support and bracing and
materials, | on staging in

formwork,

O Fear of Heights. O Fear of Heights. O Fear of Helghts. O Fear of Heights. O Faar of Helghts.

0 PPE. O PPE. 0O PPE. Q PPE. O PPE.

O Safety In work. O Safety in work. O Safety in work, O Safety in wark. O Safety In work.

Experlence in : Experience in

Viars ExperienceinYears |0 Experience in Years_______ | Experience in Years.

Final Screening Decision

0O Semi-Skilled O Un-Skilled

Project In-charge Name & Signature

Contractor
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General Information:-

Name: ...

AQR! iy

Aadhaar / ID Proof Verified O Yes (0 No

Labour Card / Registration NO.:........cccocceivsnereernenssessmsesessesessssmssnessmnnnees L YES 01 NO)
25 Al o R ST

ESLNGS N (If applicable)

Medical Fitness Checked [0 Yes O No

Note:~ Colour blindness test Is mandatory for safety-sensitive trades,

The Un-Skilled Labour knowledge of following the details:~ (Tick in the Box)

s Understands simple instructions related to material handling. O

Safe lifting and carrying of material. [

e Proper stacking & storage of materials (cement godown rules, steel stacking). [
e Loading/unloading of construction materials. [J

o Site cleaning (Before & After work), housekeeping, and waste segregation. [J
Use of simple hand tools (spade, shovel, wheelbarrow, hammer). [

» Assisting masons, carpenters, bar benders, painters. ]

o Awareness of PPE (helmet, gloves, shoes, mask). ]

Follow safety signs and supervisor’s instructions. [J

Mixing mortar and concrete manually (basic ratio knowledge). [J

Willing to learn and progress towards semi-skilled category. (1

Final Screening Decision

[J Suitable (] Not Suitable

Unit In-charge Name & Signature Project In-charge Name & Signature
NBCC Contractor

Date:
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NBCC

A Naveatna CPSE
NBCC (INDIA) LIMITED

- === __ (AGOVT. OF INDIA ENTERPRISE) 2
No.-NBCC/TAD /HO/2025/ 79 Date: 01.01.2026

TECHNICAL CIRCULAR- 33

Subject: Mandatory to produce Soil Test Report at site during Technical Audit.

At inception of the project on site, soil testing is the most important activity to
assess the type of foundation for the proposed structure.

In view of above, for upcoming projects and during excavation stage of
projects, it has been directed by competent authority, that all RBG/SBG or
nominated representative must witness the soil testing process at sites and
sign the document/ soil testing report before carrying out the foundation design
of the structure. The Soil test report duly signed by respective RBG/SBG or
representative nominated by RBG/SBG must be produced/checked by the
technical audit team during their visit of the respective projects.

CGM (Engg.)
HOD (Technical Audit and D&C)

This is issued with approval of Competent Authority.

Distribution through ERP only:

1. All RBGs/SBGs/Zonal In charges
2.TO to CMD, TO to Director (Commercial) and TO to Director

(Projects) - For kind information please.



NBCC (INDIA) LIMITED

(A GOVT, OF INDIA ENTERPRISE) P
(TECHNICAL AUDIT/QUALITY DIVISION) @

Tower D, 1% floor, World trade centre, Nauroji Nagar, New Delhi-110029 R et

- N!n ‘J’S}:‘ E‘Mal'i: tEgﬂaudlt@ﬂQEQIDQ[a.Cﬂm
Ref No. NBCC/Technical fHO/2026/ ?g Date:28.07.2026

Circular No.-34

Subject: Modification/Addendum to the Format for Recording Compressive Strength of
Cement Concrete Cubes in the QA/QC Manual.

During inspections of various Projects, it has been observed that the standard format
(Annexure-l) prescribed in the QA/QC Manual for recording the compressive strength of
cement concrete cubes does not contain a column for recording the quantity of concrete in

each pour.

As aresult, verification of the number of samples required to be taken as per the sampling
frequency stipulated in IS 456 necessitates referring to the respective pour cards, making the
verification process cumbersome and time-consuming.

In order to streamline the process and facilitate easy verification of sampling frequency, the
standard format has been modified by incorporating a column for recording the quantity of
concrete in each pour. The revised format for recording the compressive strength of
cement concrete cubes is enclosed as Revised Annexure-l and shall form part of the
NBCC QA/QC Manual with immediate effect and earlier format of QA/QC Manual ie

Annexure -1 shall be superseded.
This issues with the approval of the Competent Authority.

87726
Aditya Chandra
CGM(Engg.)
HOD(Technical Audit /D&C)

Distribution through ERP only:

1. All RBGs/SBGs/Zonal In charges
2. TO to CMD, TO to Director(Commercial) and TO to Director(Projects)-For
kind information please.
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NBCC (INDIA) LIMITED

(A GOVT. OF INDIA ENTERPRISE) ,f
(TECHNICAL AUDIT/QUALITY DIVISION) @ @
= Tower D, 1%t floor, World trade centre, Nauroji Nagar, New Delhi-110029
e E-Mail: techaudit@nbccindia.com

Ref No. NBCC/Technical /HO/2026/79 : Date: 10.08.2026
Circular No.-36

UF WKW @Al H AT

Subject: Modification/ amendments of Hindrance Register Format - Alignment
of QA/QC Manual-2023 with Works Manual-2023.

It has been observed that there is a discrepancy between the Hindrance Register format
provided in the QA/QC Manual (2023) and the format prescribed in the Works Manual
(2023).
A review of both formats have revealed that in the QA/QC Manual format ,the essential
columns for proper documentation are missing, like as :-

e Signature of Site Engineer

e Signature of the Inspecting Officer (Controlling Officer)

e Remarks of the Engineer-in-Charge

In view of the above, the Hindrance Register format prescribed in the current QA/QC
Manual to included with above reference columns for signatures of NBCC SITE
representative for maintaining proper contractual records. Therefore, uniformity in
record-keeping, contractual compliance, and standardization of the documentation
process, it has been advice to adopt the Hindrance Register format prescribed in the
Works Manual (2023) for all projects on a pan-India basis (Copy enclosed).

Accordingly, all concerned RBGs/SBGs/ZIs/UIs officials are hereby advice to adopt the
standardized Hindrance Register format prescribed in the Works Manual (2023) with
immediate effect.The Hindrance Register format prescribed in the current QA/QC
Manual-2023 stands suberseded. Henceforth, all Hindrance Registers shall be
maintained strictly in accordance with the format specified in the Works Manual (2023).

This issues with the approval of the Competent Authority.

2
Aditya Chan r? o
CGM(Engg.)
HOD(Technical Audit and D&C)

Distribution through ERP only:

1. All RBGs/SBGs/Zonal In charges
2. TO to CMD, TO to Director(Commercial) and TO to Director(Projects)-For
kind information please.
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