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PREFACE

Construction Industry Standard 21 (hereinafter referred as CIS 21) is a standard focused on ready- mixed
concrete and serves as a basis for ready-mixed concrete producers in ensuring their ready- mixed
concrete plant, production and production control, transportation and delivery are independently certified
by a certification body recognised by CIDB.

The ready-mixed concrete in this CIS 21 is developed in reference to MS EN 206, MS 523-2 and MS 523-
3. It is revised to reflect the changes and advances made in the industry. Industry players will find
several new additions that will facilitate better understanding in the various components related to ready-
mixed concrete. These revisions are detailed in the following pages.

This third edition cancels and replaces the second edition (CIS 21:20
revised.

ich has been technically

The main changes in this edition compared to the previous editi

1. Legal Requirements
2. Technical Personnel Requirements

Compliance with this Construction Industry Sta
obligations.

Vii



READY-MIXED CONCRETE:
PRODUCTION, CONFORMITY, TRANSPORTATION
AND DELIVERY CRITERIA FOR PRODUCERS

SECTION 1: GENERAL

1.1

Introduction

MS EN 206:2016, which replaced MS 523: Part 1:2005, is a full adoption of EN 206: 2013. It
provides a platform to further upgrade and enhance the quality of ready-mixed concrete to a
higher level through production control and conformity approach viding a mechanism for
the product to be independently certified by a recognised certj n body. MS EN 206 places
greater responsibility to the producer, who shall be responsi he conformity of ready-mixed
concrete according to the concrete specification.

523-2 - the method
ion for constituent

MS EN 206 is supported by two complimentary M
of specifying and guidance for the specifier, a
materials and concrete.

S 523-3 - a spec

MS EN 206 covers both site-mixed concrete a ncrete. The quality’of site-mixed
concrete is very much dependent on the contract oject supervisor while ready- mixed
concrete, on the producer. Howe specific Malaysian Standard forready-
mixed concrete that addresses and& i ers to readily understand and adopt

MS EN 206.

Thus, CIS 21 was dexeloped to pro : dy-mixed concrete producers
requirements are included in this

revised when peeparing this revised CIS:
a. Subheadings “Batching plant” (see 2.3.1), “Silos and stockpiles” (see 2.3.2), “Concrete
mixer” (see 2.3.3) and “Testing” (see 2.3.4); Table 1 and Table 2.

b. New heading “Production” (see Section 3), subheading “Production process” (see 3.1) and
Appendix B, subheading “Production control system manual” (see 3.2.1) and repositioning
“Production control procedures” to 3.2.2 and new heading “Initial and identity testing” (see
Section 4).



C. Producers are to decide whether to use individual concrete or concrete family concept,
subheading “Sampling and testing” (see 5.1.1), subheading “Criteria for individual results”
(see 5.1.2), subheading “Criteria for mean results” (see 5.1.3) and example of formats

(Appendix C and Appendix D) for record of concrete compressive conformity computation
are introduced (see 5.1.4).

d.  Additional requirements for a recognised certification body, routine surveillance and testing
by producer at its own laboratory are highlighted in Section 7. Certification. Information on
“plant profile”, see 9.2.1 iii and Appendix E.

1.1.1 New and redefined terms

Several existing terms of MS EN 206 are redefined* and new? defi
in this CIS 21. These terms are also based on other informati

s have been established
able from other sources.

These terms may assist the producers better, in order tq
CIS 21 and MS EN 206, which are as follows:

plicable requirements of

i. Ready-mixed concrete (redefined, see 1
ii. Ready-mixed concrete plant (new, se
ii.  Production control (new, see 1.4.1 (v
iv.  Production control system (new, see 1.4°
V. Wet batching (new, see 1.4.1 (viii))
vi.  Dry batching (new, see 1.441%
vii.  Plant mixer (new, see 1.4.
viii.  Initial production (new, see
ix.  Continuous production (new, S
X. Initial assessmet

1.1.2

Vi. Identification of ready-mixed concrete plant and signage (see Section 8)
Vii. Quality management requirements (see Section 9)



1.2

1.3

Scope

The scope of this CIS 21 is for ready-mixed concrete produced by any ready-mixed concrete
plants (i.e. plants may be located on the construction site or off-site) producing concrete for
structural and non-structural use, including those used in casting of precast concrete products.
This CIS 21 covers two types of batching plants® which are:

Typel - Wet batching plant* (W)
Type2 - Dry batching plant® (D)

NOTE:
3 Atypical schematic diagram of wet and dry batching plant is as in Appendix A.

4 In wet batching, the primary mixing of the concrete is performed in a plant d the secondary mixing is done

in the truck mixer for maintaining the concrete in homogenous state b, e concrete is discharged from the

truck mixer.

5 Indry batching, the primary mixing of the concrete is performed | d the secondary mixing is done
in the truck mixer for maintaining the concrete in homogen rete is discharged from the
truck mixer.

This publication includes receiving of inco ction control

conformity control and conformity criteria, t livery, and

delivery. It provides the basis for producers to ent certification for Compliance to

CIS 21 for ready-mixed concrete produced, trans e point of delivery, delivered under

ontrol procedures.
ified requirements of MS EN 206,

a documented production contr
The ready-mixed concrete shall
MS 523-2 and MS 523-3.

Normative References

620, Aggregates for concrete
ix. 1SO 9001: Quality Management System - Requirements

X. ISO IEC 17025: General requirements for the competence of testing and calibration
laboratories
xi.  1SO IEC 17065: Conformity assessment - Requirements for bodies certifying products,

processes and services



1.4

141

Definitions and Abbreviations

Definition

Generally, the definitions in MS EN 206, MS 523-2 and MS 523-3 apply. In this CIS 21, the
applicable definitions are as follows:

Vi.

Xi.

Xili.

Xiii.

Ready-mixed concrete
Concrete manufactured in any ready-mixed concrete plant situated at any location for
delivery in a fresh state.

Ready-mixed concrete plant
The buildings, structures and batching facilities, includin
silos, mixers, aggregate storage facilities for the produ
and supply of ready-mixed concrete.

Producer
Person or body producing fresh concrete.

Specifier
Person or body establishing the spec

User
Person or body using fresh i n of a construction or a component.

Production control
Production control comprises ¢
of concrete in

Truck mixer
Concrete mixer mounted on a self-propelled chassis capable of mixing and delivering a
homogeneous concrete.

Initial production
Covers production until at least 35 test results are available.

Continuous production
When at least 35 test results are obtained over a period not exceeding 12 months.



xiv. Initial assessment
An initial inspection of the ready-mixed concrete plant and its production control for the
purpose of determining whether the prerequisites, in terms of staff and equipment for
orderly production and for the corresponding production control system and conformity to
this CIS 21, appear to be adequate and suitable.

xv. Initial test
Test to check before the production begins on how the new concrete shall be composed
in order to meet all the specified requirements in the fresh and hardened states.

xvi. Conformity test
Test performed by the producer to assess conformity of the concrete.

xvii. Spot test
Test conducted by the certification body in parallel tg

xviii. ldentity test
Test to determine whether selected batche forming population.

XiX. Product certification

xx. Certification body
Agency that is accredite ifi body by Standards Malaysia or
certification bodies that are

1.4.2 Abbreviations

akmal Malaysia (Malaysian Laboratory Accreditation Scheme)

V. RMC
Ready-mixed Concrete

vii CB
Certification Body



vii. 1SO
International Organization for Standardization

viii. PPS
PPS (Perakuan Pematuhan Standard) or Certificate of Standard Compliance issued by
CIDB for product that comply with standard(s) specified by CIDB for regulatory purposes
under Schedule IV of CIDB Act 520 (Amendment 2011)

SECTION 2: GENERAL REQUIREMENTS

The following requirements shall comply and conform with CIS 21.

21

2.2

2.3

23.1

Legal

in Malaysia, to obtain the
company shall be the
or the qualityof the

The producer shall be a legally incorporated compan
necessary legal permissions or approvals from local g
owner of the ready-mixed concrete plant and sh
concrete produced and supplied to the casting si

Technical Personnel

The producer shall engage technical personnel with
certified from CIDB as per table belows

Table 1. Occupational structure
Operation Quality Control

Manager

Level 5 Executive

Supervisor

Technician

Not Applicable Not Applicable

Not Applicable Not Applicable

Batching Plant, Silos, Stockpiles, Mixer, Testing

Batching plant

The ready-mixed concrete shall be produced at the producer’s batching facility and the batching
process shall be controlled using a computerised system. Computerised batching records shall
also be generated for each batch of concrete produced.

A documented batching instruction giving details of the types and quantity of constituents shall
be available at the place of batching of the concrete. For 1m? or more of concrete, the tolerance
of batching constituent shall not exceed the values given in Table 1:

6



Table 2. Tolerance for the batching process of constituent®

Constituent Tolerance’

Cement
Water
Total aggregates
Additions and fibres used at > 5 % by mass of cement

+3 % of required quantity

Admixture, and fibres used at < 5 % by mass of cement 15 % of required quantity

NOTE:
6  This table is adopted from Table 27 Clause 9.7 of MS EN 206:20
7  The tolerance is the difference between the target value and the

2.

Where batching by mass

Minimum load?® 20% Full scale to maximum

L in % of the full |
oad in % of the full scale to 20% Full scale load®

Where batching by volume

asured vO

pum permissible €
of the volume

om Table 26 Clause 9.6.2.2 of MS EN 206:2016.
aximum load are provided by the manufacturer of the equipment.

2.3.2 Silos and stockpiles

Silos shall be constructed from such materials and in such manner that are known to produce a
weatherproof container, permitting free flow and efficient discharge of their contents. Each silo
shall be fitted with an independent or shared filter, cleaned at regular intervals, as defined in the
producer’s production control manual, or any other method of dust control, which is sufficient to
allow the delivery as to maintain the correct pressure.



2.3.3

234

2.4

24.1

2.4.2

Adequate stockpile facilities shall be provided to ensure that aggregates are stored on clean
surface in separate stockpiles or bunkers.

Silos and storage compartment shall be clearly marked in order to avoid errors in use of
constituent materials.

Facilities shall be provided to enable representative samples to be taken, e.g. from stockpiles,
silos and bins.

The producer shall take precautions to ensure that bagged cement does not become damp
either from the weather or from the ground. The store shall be managed so that the cement is
used in the same order as it is delivered. Cement that has been adyersely affected by damp or
other causes shall not be used.

Concrete mixer

ion of the constituent
ime and the mixing

The concrete mixer® shall be capable of achievin
materials, and a uniform consistence of the co
capacity.

NOTE:
10 For dry mix batching, the speed of truck mixer shoul en (15) revolution per minute (RPM) and
each truckload of concrete should be mixed for seventy ns after the addition of water.
Testing

Trained and competent personnel s
shall be properly cal

ing, and the equipment used
all be conducted in accordance with

and compositions

The producer shall give a coding for each composition of concrete, which is produced at its
ready-mixed concrete plant(s). The coding shall be at the sole discretion of the producer and
shall be able to identify the individual concrete composition without confusion. For designated
and standard prescribed concrete, it shall follow the designation and composition as specified in
MS 523-3.



ii. Chloride content

When determining conformity of chloride content in accordance with MS EN 206:2016 Clause 9.9,
the method for determining the chloride content of constituent materials shall be in accordance
with Table 5 in MS 523-3:2017.

iii. Resistance to alkali-silica reactions

The risk of damaging alkali-silica reaction (if and where applicable) shall be minimised in
accordance with the guidance set out in Annex C of MS 523-3:2017 except;

a)  For prescribed concrete
b)  Where the specifier has specified provisions for resisting

ilica reaction

For cases that are exceptions, the specifier is responsible
subjected to damaging alkali-silica reaction, but they
requirement on the producer (MS 523-2:2017, B8.1)

ring that the concrete is not
specification, placed this

SECTION 3: PRODUCTION

3.1 Production Process

The production process shall incl
of concrete mix composition,
delivery of fresh concrete to the ca

rials, material storage, weightbatching
ing and testing, transportation and
ss flow is as in Appendix B.

3.2 Production Control

3.21

stem shall be reviewed, at least every two years, by the management
the suitability and effectiveness of the system.

years unless [égalobligation requires a longer period.

The production control system shall be supported and complied with quality management
requirements in Section 9.



3.2.2

3.3

Production control procedures
The producer shall establish and maintain procedures for production control. These shall include:

i. Procedure to ensure correct delivery, storage, use of constituent materials and control of
materials.

ii. A documented batching procedure/instruction (see Clause 9.7 and Table 27 under MS EN
206:2016).

ii.  Procedure for equipment inspection and testing to ensure they are calibrated and in good
working condition and they conform to the specified require ts.

iv.  Procedure for a planned maintenance of batching plan
so that the properties and quality of concrete are not
EN 206:2016).

ment and transport facilities
affected (see Table 28, MS
V. Procedure to control the quality of concret:
vi.  Procedure for conducting initial test

vii.  Procedure for conducting concrete con i ment (see Clause 8 of MS EN
206:2016).

Bte, as applicable, in accordance with Clause 5 in

new concrete composition, initial testing shall be performed to provide
e the specified properties or intended performance with and adequate
ance with Annex A of MS EN 206:2016.

concrete tha
margin in acco

The initial test shall establish a concrete composition that satisfies all specified requirements for
fresh and hardened concrete. Where demonstrable, an adequate concrete composition, based
on data from previous tests or long-term experience, this may be considered as an alternative to
initial tests (ref: MS EN 206:2016, Clause A.1 (2)).

10



The results shall be recorded in a format established by the producer. The format (however
designed) shall contain at least the following:

i. Title of form: “Initial Test Report”
ii. Project title

iii.  Concrete code (Producer’s code)
iv.  Data of raw materials

V. Results of test

vi.  Name of approving person
vi.  Others information as deemed necessary by the
4.2 Identity Testing

Where applicable;

i. The specifier is responsible for organisi

8.1, MS EN 206:2016) are satisfied for n results derived from strengthtests
rom the defined volume of concrete.

11



Table 4. Identity criteria for compressive strength

Number n of test results for Criterion 1 Criterion 2
compressive strength from o
the defined volume of concrete Mean of n results (fcm) Any individual test results (fci)
N/mm? Vinink
1 Not applicable 2 (foc - 4)
2t0 4 > (fo + 1) 2 (fox - 4)

5-6 2(fck+ 2) Z(fck' 4)

fe is the characteristic strengt

For the identity tests other than concrete compre
C, MS 523-2:2017.

according to Annex

SECTION 5: CONFORMITY CONTROL AND CON

The producer is responsible for the eval
The conformity control and conformity ¢
12, MS 523-3:2017.

ecified requirements of the concrete.
se 8, MS EN 206:2016 and Clause

The producer shall decide wi
conformity control and con
capability.

crete family*? concept, in the
onsideration of their capacity and

NOTE:
11 This CISisfo
2pt, the producer or user of this CIS should refer CEN Report

Samples of concrete shall be carried out randomly and taken in accordance with MS 26-1- 1.
The minimum rate of sampling and testing shall be in accordance with Table 4 (adopted from
Table 17 of MS EN 206:2016), at the rate that gives the highest number of sample for initialor
continuous production, as appropriate.

Conformity testing shall be based on samples taken at or before delivery. The place of sampling
shall be chosen such that the relevant concrete properties and concrete composition do not
change significantly between the place of sampling and the place of delivery. In dry batching, the
samples shall be traceable to the truck mixer.

12



The samples shall be taken after any water or admixture are added to the concrete under the
responsibility of the producer.

Table 5. Minimum rate of sampling for assessing conformity

Minimum rate of sampling

Subsequent to first 50 m3of production?s,

Production First 50 m3of the highest rate given by :

ezl Concrete with production Concrete without production

control certification control certification

Initial (until at

least 35 test 3 samples 1 per 200m? or
results are P 1 per 3 production days?®
obtained

d per 150m2 or
oduction day!®

Continuoust

(when at least
35 test results
are available)

pressive strength shall be tested at 28 days shall be of 150mm cubes
py 300mm cylinders

(fck,cube)

or 150mm d (fckcyl)*

If conformity to the specified compressive strength class is determined using 100mm cubes, the
minimum characteristic 100mm cube strength shall be that given for 150mm cubes in MS EN
206:2016, Table 12 and 13 (see Clause 12.2 MS 523-3-2017).

The specimens and moulds shall comply with MS EN 12390-1; specimens made and cured in
accordance with MS EN 12390-2 and tested in accordance with MS EN 12390-3.

13



51.2

5.1.3

Criteria for individual results (refer to Clause 8.2.1.3.1 of MS EN 206:2016)

Conformity of concrete compressive strength is assessed on specimens tested at 28 days. Each
individual test results, f.i, shall satisfy:

fa=(fox - 4)N/MM?2 ., Equation 1
Criteria for mean results (refer to Clause 8.2.1.3.2 of MS EN 206:2016)

The achievement of the specified characteristic strength shall be assessed by one of the following
methods.

Method A: Initial Production

For initial production, the mean strength of non-overlappi
consecutive results shall satisfy:

overlapping groups of three

fom= (fox + 4)N/MM? ... > Equation

Method B: Continuous Production

requireme 3.2.1.3.2 (8) of MS EN 206:2016.

To comply with*¥above, at the end of initial production, the standard deviation (o) of the population
shall be estimated from at least 35 consecutive test results taken over a period exceeding
three months. When continuous production commences, this value of standard deviation shall
be used to check the conformity over the first assessment period. At the end of the first and
subsequent assessment periods, the standard deviation is checked to determine whether it has
changed significantly using the limits given in Table 5 (Table is adopted from Table 19 of MS
EN 206:2016). If it has not changed significantly, the current estimate of the standard deviation
applies to the following assessment period. When there is a significant change in standard
deviation, a new standard deviation is calculated from the most recent 35 consecutive results
and applied to the following assessment period.

14



Table 6. Values for verification of standard deviation

Number of Test Results Limits for S,

15t0 19 0.630sS5 <1370
20to 24 0.68 0sS <1310
251029 0.720sS <128 0
30to 34 0.74 0sS<1.26 0

35 0.76 0sS <124 0

spended more than 12
an and the criteria for initial

If the production of an individual concrete composition has b
months, the producer shall adopt the criteria, sampling and te
production (see MS EN 206:2016, Clause 8.2.1.1 (7)).
During continuous production, the producer may ad d testing plan and the
criteria for initial production (see MS EN 206:201

Method C: Use of control charts

For this method, where applicable, please re :2016, Clause 8.2.1.3.2 (9) and

(10).

5.1.4 Computation of compressive st

5.2

5.3

ent of non-conformity with respect to Clause 8.4, MS EN 206:2016 and

take immed without delay.

15



SECTION 6: TRANSPORTATION AND DELIVERY OF CONCRETE

The transportation, delivery of concrete, truck operator and delivery ticket shall comply with the followings:

Vi.

The ready-mixed concrete shall be transported to the casting site in accordance with
Clause 7 of MS EN 206:2016.

The truck operator shall be trained on handling the transport vehicle, discharging the
concrete, cleaning of concrete spill and cleaning the vehicle.

The truck shall comply with the relevant law for its operation and shall be properly cleaned
and maintained. The producer shall establish and maintain a list of trucks used in the
transportation of the concrete.

At delivery, the producer shall provide the user wit
for each load of concrete on which is printed, st
Clause 7.3 (1) of MS EN 206:2016 and additio
7.3 (2) and 7.3 (3) of MS EN 206:2016.

ivery ticket (however named)
en with information, as in
plicable, as in Clause

The delivery ticket shall contain the and the PPS

number in 8.2.

The producer shall ensure that each truck y-mixed concrete does not exceed
the designed capacity o crete spill onto public roads during
transportation and/or wher&apg i i dditional measures to prevent such

spill.

ent, surveillance, certification, spot tests, accredited testing, certified
comply with the followings:

geer shall make arrangement with independent third-party certification body (CB),
recognised by CIDB for product certification to CIS 21.

The CB shall be either accredited under ISO IEC 17065 by the Department of Standard

Malaysia for the ready-mixed concrete under the scope CIS 21 and MS EN 206, or the CB
has obtained written approval from CIDB.

16



. The certification body shall follow the provisions for assessment, surveillance and
certification as stated in Annex C, MS EN 206:2016 and where additional procedures are
incorporated in certification scheme, they shall be documented.

ii.  The initial assessment of production control shall at least check the provisions in Clause
C.2.1 of MS EN 206:2016.

Routine surveillance on the certified ready mixed plant shall be performed at least twice a
year, except where there is demonstrable justification for decreasing that frequency (see
MS EN 206:2016, Clause C.2.2 (9)).

iv.  To provide confidence in the results of the production controlgthe certification body shall
perform spots® test in parallel to those of the producers.

NOTE:
19 Collection of sample for spot tests should be based on random
not exceed 30% of the delivery.

imum amount of sample shall

V. All testing by the producer and the c
conducted at SAMM accredited labor

tion body for certification S 21 shall be

Testing by the producers at its own labo
accredited for the testing
comply strictly to the SAM

lowed, provided the lab is SAMM
les and issuing of test results shall
nt of ISO IEC 17025.

sed and source of suppliers
for concreting

and the certification body.

vii. A concrete not specified in the certificate (see 7 (vi)) may be produced by the certificate
holder and supply the concrete to a user, subject to a mutual agreement between the
producer and the user, provided the specification addresses and comply with the applicable
requirements of MS EN 206, MS 523-2 and MS 523-3.

17



SECTION 8: IDENTIFICATION OF READY-MIXED CONCRETE PLANT AND SIGNAGE

8.1 Identification
The ready-mixed concrete plant shall be identified as follows:
@ - S-X-#

@ - name of company/abbreviation;
S - number corresponding to state as per list:

01 - Johor

02 -Kedah

03 - Kelantan

04 - Melaka

05 - Negeri Sembilan
06 - Pahang

07 - Pulau Pinang
08 - Perak

09 - Perlis

10 - Selangor

11 - Terengganu
12 - Sabah

13 - Sarawak

vet batching and one dry plant in the site in Johor.

NOTE:
20 To obtain PPS, please refer to CIDB QPASS program (please refer CIDB website: www.cidb.gov.my).

18



SECTION 9: QUALITY MANAGEMENT REQUIREMENTS

The producer shall establish and maintain a quality management system that is capable of consistently
meeting the requirements of CIS 21, in accordance with either Option A or Option B.

9.1 Option A%

The producer has fulfilled the requirement of CIS 21, if it has established and maintained a
management system that is in accordance with the requirement of ISO 9001, and that is capable
of supporting and demonstrating the consistent fulfillment of the 1SO 9001 standards, and also
fulfilled the requirement of Clause 9.2.

NOTE:
21 Option A does not require the producer management system to be certjfi SO 9001. However, if it is certified
by a recognised Certification Body, the producer is deemed to have requirement of Option A provided it

includes requirements of 9.2.

9.2 Option B

The quality management system shall comp,
the followings:

the quality system requir ts, addressing

» General quality system documentation (s
* Management and resour
* Production control proce
* Calibration (see 9.2.3)

ii. Description of responsibilities of key personnel involved in production and
production control

iii. Ready-mixed concrete plant profiles

19



The plant profile shall contain the information, as highlighted in Appendix E.

The system’s documentation shall be communicated to, understood by, available to, and
implemented by the appropriate personnel.

9.2.2 Management and resources (Option B)

Top management shall provide evidence of its commitment to the development and implementation
of the quality management system and continually improving its effectiveness by:

i. Establishing and defining appropriate quality policy

ii. Establishing quality objective

iii. ~ Communicating to the organisation the importanc
statutory and regulatory requirements

eting customer as well as

iv.  Ensuring the availability of resources
V. Conducting management reviews
The quality policy shall be appropriate an ed and understood within the
organisation and is reviewed for continuing suita purpose of the producer and shall

include:

i. Commitment to comply with
quality management system

improve the effectiveness of the

i.
annel are defined, documented and communicated
all personnel who manage, perform and verify

work that affec i i and shall ensure the independence and authority
to pesiesin

9.2.3

where applicable; and the equipment shall be properly maintained.
9.2.4 Document control (Option B)
The producer shall establish and maintain procedures to control the documents (internal and

external) that relates to production and production control, conformity, transportation and delivery
of ready-mixed concrete that are required in MS EN 206 and CIS 21.
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9.25

9.2.6

9.2.7

The procedures shall ensure that documents are:
i. Authorised editions and are available at all locations

ii. Periodically reviewed and, where necessary, revised to ensure continuing suitability and
compliance with applicable requirements

ii.  Legible and readily identifiable

iv.  Prepared, approved and signed by authorised person and any change in the person shall
be authorized

V. Invalid or obsolete documents are promptly removed from nts of issue or use
Vi. Obsolete documents to be retained shall be suitabl

Control of records (Option B)

The producer shall establish and maintain proc

to control record, hall ensure that:

i. Controls needed for the identificatio
disposition of records are defined an legible, readily idé€ntifiable and
retrievable

il All relevant data from the p
and records are retained fo
period

(see Table 25, MS EN 206:2016)
al obligations require a longer

Internal audit (Op

internal audit, define the responsibilities and
d maintaining the audit records.

all be carried by trained and qualified personnel who are, wherever
dent of the activity to be audited.
be recorded?

Follow-up audit activities shall verify and record the implementation and effectiveness of the
corrective action taken.

Management review
The producer’s top management shall establish a procedure to review its quality management

system, including the production control at planned intervals, in order to ensure its continuing
suitability, adequacy and effectiveness and to introduce necessary changes and improvements.
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9.2.8

The review shall take account of:

i. Results of internal and external audits

. Customer feedback

ii. Complaints

iv.  Status of corrective and preventive action

V. Recommendation for improvement

Corrective action (Option B)

The producer shall establish a policy and procedure a ppropriate personnel for
implementing corrective action whenever nonconformi

ve action and the ure shall define

The producer shall establish a procedure for
requirements for the following:

i. Review of the nonconformity??
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9.2.9

9.2.10

Preventive? action (Option B)

Preventive action shall be a proactive process to identify opportunities for improvement and to
eliminate potential nonconformities from occurring.

The producer shall establish a procedure for preventive action and the procedure shall define
requirements for the following:

i. Identify potential nonconformities and their likely causes

ii. Evaluate the need for action to prevent the occurrence of nonconformities

ii.  Determine and implementing the action needed
iv.  Record the results of actions taken
V. Review the effectiveness of the preventive acti

NOTE:

23 The procedure for corrective and preventive actig ot necessarily have to be separat

Complaints

receiving, evaluating, investigating,
regarding ready-mixed concrete,

The producer shall have a d
making decision, action taken a
batching plant and trucks.
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APPENDIX A
(Informative)

Figure 1 : A typical schematic diagram of wet and dry batching plant

Aggregates
Cementitious Material (Fine & Coarse)
v
Weighing Hoppers

DRY Water WET
BATCHING BATCHING
< v4
A 8 2
YYY Admixtures
Plant Mixer

(o (o) m

Truck Mixer
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14

and Delivery Process

A

Raw material receiving &
inspection

v

Storage of acceptable raw
material
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7
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A
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Approved
mix
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General Schematic Flowchart of RMC Manufacturing
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batching system
is used

3. A computerised

batching record
is printed for
each batching

4. Delivery ticket

is issued to
the truck driver
for each batch
delivery

» Weighing & discharge the
materials into the appropriate
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transit truck & F:fhmuczgc:}m to completion
transport the = ; & transport the
conformity €

conc_re!e to. the tosiin concrete to the

delivery site 9 delivery site

v v '
Discharge to the purchaser’s PURCHASER
construction site —>| take samples
for identity
testing

sse00id Aiaaiep pue BuunjoRjnuew 81210U00 paxiw-Apeal B Jo peyomoy [eadA |

(eAnewwoju))
8 XION3ddY



APPENDIX C
(Informative)
Example of conformity assessment format for initial production stage

Form PCSM-0#-xxxx (Initial)
CONFORMITY ASSESSMENT OF CONCRETE COMPRESSIVE STRENGTH

‘Assessment Date: RMC Plant Location RMC Plant Identity

|Assessment Period: | FROM Production Stage Initial
Type of Concrete Mix/Code

UNTIL Concrete Strength Class
Characteristic Streng

28 Days Compressive Strength Acceptance

Test Report Range % of of Test fom

est Repor Results Mean of 3

No Reference Date N/mm? of Ré\ng}e (range of Consecutive  [e2(fe = 4) Fen2(fox + 4)
No. ... Cube G ..Equation 1 ..Equation 2

Average test values Test
Results <15% of the fa Results
means) N/mm?

N

Results

© |0 | N | | g|h~|wW|N|F

[y
o

[y
[

[y
N

[y
w

[y
N

[y
(&)

[y
o

[y
I

[y
[e¢)

[y
©

N
o

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Prepared by: Checked by: Approved by:
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APPENDIX D
(Informative)
Example of conformity assessment format for continuous production stage

Form PCSM-0#-xxxx (continuous)
CONFORMITY ASSESSMENT OF CONCRETE COMPRESSIVE STRENGTH

‘ Assessment Date: RMC Plant Location RMC Plant Identity

‘Assessment Period: | FROM Production Stage Initial
Type of Concrete Mix/Code

UNTIL Concrete Strength Class

Characteristic Streng

28 Days Compressive Strength Acceptance Test
% of of Test Results

Test Report Range
No  Reference Date N/mm? of Rce)mge (f{;‘sueltzf ‘ fei2(fox — 4) fem2(fox + 1.480)
No. . Cube e 9 ..Equation 1 ..Equation 3

Average test values
Results  <15% of the fai
means) N/mm?

N

Results

© |0 | N | | g|h~|wW|N|F

=
o

=
[N

=
N

=
w

N
~

=
(4]

=
o

=
~

=
[e¢)

=
©

N
o

28
29
30
31
32
33
34
35

Mean fem
Std deviation, o (from initial/new value)

Prepared by: Checked by: Approved by:
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APPENDIX E
(Informative)

Plant Profile

RMC Plant — Name & Address

# Particulars Information
1 Address of Plant

2 Type of Plant

3 Plant Identity

4 Plant Mixer Capacity

5 Production Capacity

6 Cement Storage Capacity

7 Aggregate Storage Cap

8 No of Trucks

9 Distribution A
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