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GENERAL STATEMENT

The Trinidad and Tobago Bureau of Standards is a body corporate established under the authority of the Standards Act No. 18 of 1997.

In accordance with the Standards Act, the Bureau shall promote and encourage the development and maintenance of standards and further shall establish standards for the following: the improvement of goods produced or used in Trinidad and Tobago; to ensure industrial efficiency and development; to promote public and industrial welfare, health and safety; and the protection of the environment.

The Bureau develops standards through consultation with relevant interest groups, and public comment is invited on all draft standards before they are declared as Trinidad and Tobago Standards in accordance with the provisions of the Standards Act.

The Bureau is the legal custodian of the Trinidad and Tobago Standard Mark, which is issued in accordance with the Standards Act.  When a Trinidad and Tobago Standard Mark appears on any product, or in connection with any service, process or practice it provides assurance that such a product, service, process or practice conforms to a Trinidad and Tobago Standard.

The Bureau’s Standards Information Centre maintains a reference library of standards from many standards organizations, and is the national node of the International Organization for Standardization Information Network (ISONET).  The Centre also acts as the sales agent for the publications of foreign and international standards organizations.

The Bureau’s activities are covered by a regular newsletter, and technical reports are issued from time to time.

NOTE
In order to keep abreast of progress in the industries concerned, Trinidad and Tobago Standards are subject to periodic review.  Suggestions for improvements are welcomed.
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Foreword
These requirements were declared as a Trinidad and Tobago Standard with effect from …………., after the draft finalised by the Specifications Committee for Construction Products, was approved by the Bureau.

The Trinidad & Tobago Bureau of Standards has recommended that this standard be declared a compulsory standard to protect the consumer or user against danger to safety by ensuring a product of acceptable quality.

This standard will become effective as a compulsory standard on a date to be notified by the Minister responsible for Trade and Industry in a Notice to be published in the Trinidad and Tobago Gazette, as required by the Standards Act No. 18 of 1997.

In preparing this standard considerable assistance was derived from the following publications:

ASTM
) C 652 – 01a Standard specification for hollow brick (Hollow masonry units made from clay or shale); and

ASTM C 43 – 01 Terminology of structural clay products.

TTS XXX : 2002 Hollow clay block – Vertical core – Specification, together with TTS XXX : 2002 Hollow clay block – Horizontal core – Specification, cancel and replace the following standard:

TTS 16 35 510: 1986  Specification for hollow clay blocks.

Annexes A and B form an integral part of this Trinidad and Tobago Standard. Annex C is included for information only.

Scope

1.1
This standard specifies requirements for vertical core hollow building blocks, hereinafter called hollow blocks or blocks, made from clay, shale, fire clay, or mixtures thereof, and fired to incipient fusion. 

1.2
This standard covers two types of hollow blocks classified as Grade 1 and Grade 2.

1.3
The property requirements of this standard apply at time of purchase. The use of results from the testing of blocks extracted from masonry structures for determining conformance or non-conformance to the property requirements (see clause 5) of this standard is beyond the scope of this standard.

1.4
This standard does not apply to hollow blocks intended for use as paving block. 

NOTE 1
Hollow block differs from unglazed structural clay tile (ASTM C 34 and ASTM C 212) and solid brick (ASTM C 62 and ASTM C 216).  Hollow blocks require greater shell and web thickness and higher minimum compressive strength than structural clay tile, but permit greater void area and lesser distance from exposed edge to core hole than solid brick.  Therefore, environmental and structural performance may be different in elements constructed of hollow block from those constructed of structural clay tile or solid brick.

NOTE 2
The text of this standard refers to notes and footnotes that provide explanatory material.  These notes and footnotes (excluding those in tables and figures) should not be considered as requirements of the standard. 

1 Normative references

The following normative document contains provisions, which, through reference in this text, constitute provisions of this document. 

ASTM C 67 – 01 Test Methods of Sampling and testing brick and structural clay tile

2 Terms and definitions

For the purposes of this National Standard the following terms and definitions apply:

3.1
bed surface means the in situ non-vertical surface intended to be joined by mortar;

3.2
clay means an earthy or stony mineral aggregate consisting essentially of hydrous silicates of alumina, plastic when sufficiently pulverised and wetted, rigid when dry and vitreous when fired to a sufficiently high temperature;

3.3
combed finish means units whose face surfaces are altered by more or less parallel scratches or scarfs in manufacture;

3.4
efflorescence means the deposit of soluble salts, usually white in colour, appearing on the exposed surface of masonry;

3.5
fire clay means sedimentary clay of low flux content;

3.6
fired bond means a bond developed between particulate constituents of the block solely as a result of the firing process, where the bond may result from fusion or melting of one or more of the constituents of the composition or the surface of particles;

NOTE 1
Other thermal mechanisms such as sintering and inter-particle reaction may be responsible for the bond.

NOTE 2
The higher the heat treatment, the greater the extent of bonding and consequently the greater the developed strength and the lower the porosity. The bond development should be sufficient to provide the specified strength, porosity and durability for any particular product.

3.7
firing means the process of heating the material to elevated temperatures that are usually in excess of 930 °C;

NOTE
The extent of firing is a function of both time and temperature. The firing develops the inter-particulate bond, the strengths, the pore structure, and the colour of the product. The extent of firing should be sufficient to produce the level of these properties required by the specifications for the particular product.;

3.8
flashed finish means block units whose surface faces have a range of colour produced by the control of the atmospheric conditions in the kiln during firing;

3.9
hollow block means a cored masonry unit made from clay or shale and kiln-fired to produced designated properties and whose net cross-sectional area (solid area) in any plane parallel to the surface, containing the cores, is less than 75 % of its gross cross sectional area measured in the same plane;

3.10
initial rate of absorption (IRA) means a measure of the suction of water upward into a dry block from a bed face during 1 min of exposure;

NOTE 1
Initial rate of absorption is expressed as grams of water picked up in one minute by a net area of 194 cm2.

NOTE 2
Initial rate of absorption is one factor influencing the quality of bond between brick and mortar. It is used in block standards to recommend construction practices for enhancing mortar to brick bonding.

3.11
load bearing block means a block used in masonry construction designed to carry superimposed loads;

3.12
masonry unit means natural or manufactured building unit of burned clay, stone, glass, gypsum etc.;

3.13
mortar means a plastic mixture of cementitious materials, fine aggregates and water used to bond masonry or other structural units;

3.14
nominal dimension means a dimension that may be greater than the specified masonry dimension by the thickness of a mortar joint;

3.15
non load-bearing block means a block used in masonry construction not designed to carry superimposed loads;

3.16
paving block means a block made to provide the wearing surface of highways, streets, driveways, walkways, patios and similar applications;

3.17
rough finish means units whose plane die surfaces are entirely broken by mechanical means, such as wire cutting or wire brushing;

3.18
sand finish means block units whose surface faces are covered with sand, applied either to the clay column in the stiff mud process or as the lubricant to the moulds in the soft mud process;

3.19
shale means unconsolidated, unstratified clay, occurring on the surface;

3.20
shell means the outer wall of a hollow block;

3.21
smooth finish means units whose surfaces are not altered or marked in manufacture, but left as a plane surface as formed by the die;

3.22
water absorption means the weight of water picked up by a clay masonry unit during immersion at prescribed conditions expressed in relation to the dry weight of the unit; and

3.23
web means the partition dividing the hollow block into cores.

3 Classification

Hollow blocks shall be classified as:

a) Grade 1 – hollow blocks for use in load bearing applications where a higher degree of precision and a lower permissible variation in size, than permitted for Grade 2, is required; and

b) Grade 2 – hollow blocks for general use in load bearing applications.

4 Requirements

4.1 Void area

The sum of void areas for all hollow blocks shall be greater than 40 %, but not greater than 60 %, of the gross cross-sectional area of the unit measured in any plane parallel to the surface containing the cores.

4.2 Web and shell thickness

The web and shell thickness for all hollow blocks shall comply with the minimum requirements contained in Table 1 (see Figure 1).

Table 0\IF >= 1 "A." 

SEQ table 
1
 — Minimum thickness of face shells and webs

	Nominal width of units                 mm
	Face shell thickness (solid)                        mm
	End shells or end webs                  mm
	Webs between cores mm

	75 and 100
	20
	16
	14

	150
	25
	18
	16

	200
	30
	25
	16

	250
	35
	30
	16

	300
	40
	30
	16


4.3 Materials and manufacture

5.3.1
The body of all hollow blocks shall be of clay, shale, fire clay, or mixtures of these materials, with or without admixtures. 

5.3.2
Any colouring or other materials added to the clay shall be suitable for ceramic materials and shall be well distributed throughout the body. 

5.3.3
Materials shall be subjected to a heat treatment at elevated temperatures (firing). The heat treatment shall develop a sufficient fired bond between the particulate constituents to provide the physical requirements of this specification. 

5.3.4
Unless otherwise specified by the purchaser, surface colouring shall not be applied to any block other than with a flashed or sand finish.

Figure 0\IF >= 1 "A." 

SEQ figure 
1
 — Hollow clay block: Vertical core unit

4.4 Physical properties

4.4.1 Physical requirements

The block shall conform to the physical requirements for the Grade specified as prescribed in Table 2. 

4.4.2 Initial rate of absorption (IRA)

Test results for IRA shall be determined in accordance with Clause 9 of ASTM C 67 and shall be furnished at the request of the specifier or purchaser. 

IRA is not a qualifying condition or property of units in this specification.  This property is measured in order to assist in mortar selection and material handling in the construction process.

NOTE 
Initial Rate of Absorption (Suction) – Both laboratory and field investigation have shown that strong and watertight joints between mortar and masonry units are not achieved by ordinary construction methods when the units as laid have excessive initial rates of absorption.  Mortar that has stiffened somewhat because of excessive loss of mixing water to a unit may not make complete and intimate contact with the second unit, resulting in poor adhesion, incomplete bond, and water-permeable joints of low strength. IRA of the units is determined by the oven-dried procedure described in the IRA (Suction) (Laboratory Test) of ASTM C 67. IRA in the field depends on the moisture content of the masonry unit and is determined in accordance with the IRA (Suction) – Field Test of ASTM C 67.  Units having average field IRA exceeding 30 g/min per 194 cm2 should have their IRA reduced below 30 g/min per 194 cm2 prior to laying. They may be wetted immediately before they are laid, but it is preferable to wet them thoroughly 3 h to 24 h prior to their use so as to allow time for moisture to become distributed throughout the unit.
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 — Physical requirements

	Designation
	Minimum  Compressive strength (Gross area)

MPa
	Maximum water absorption by               5 h boiling

%
	Maximum saturation coefficient



	
	Average of 5 blocks
	Individual
	Average of 5 blocks
	Individual
	Average of 5 blocks
	Individual

	Grade 1
	20.7
	17.2
	17.0
	20.0
	0.78
	0.80

	Grade 2
	17.2
	15.2
	22.0
	25.0
	0.88
	0.90

	For the compressive strength requirements above, the unit shall be tested with the compressive force perpendicular to the bed surface of the unit, with the unit in the stretcher position.

When hollow blocks are required having compressive strengths greater than prescribed above, the purchaser shall specify the desired minimum strength.

The saturation coefficient requirement shall not apply if the 24 h cold water absorption of each unit of a random sample of five blocks does not exceed 8.0 %.


4.5 Dimensions and permissible variations

4.5.1 Size

The size of hollow blocks shall be as specified by the purchaser. In a sample of ten hollow blocks selected to include the sizes to be supplied, no hollow block shall depart from the specified size by more than the individual tolerance for the type specified as prescribed in Table 3.
Table 0\IF >= 1 "A." 
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 — Tolerances on dimensions 

	Specified dimensions                                                 mm
	Maximum permissible variation              mm

	
	Grade 1
	Grade 2                 

	75 and under
	( 3
	( 3

	Over 75 to 100 inclusive
	( 4
	( 4

	Over 100 to 200 inclusive
	( 5
	( 5

	Over 200 to 300 inclusive
	( 6
	( 6

	Over 300 to 400 inclusive
	( 8
	( 8


4.5.2 Warpage of surface

Tolerances for warpage of individual hollow block surfaces, that are intended to be exposed in use, from a plane surface shall not exceed the maximum for the type specified as prescribed in Table 4. See Annex B for test method.

Table 0\IF >= 1 "A." 

SEQ table 
4
 — Tolerances on warpage

	Maximum dimension                         mm
	Maximum permissible distortion                      mm

	
	Grade 1
	Grade 2

	200 and under
	3
	4

	Over 200 to 300 inclusive
	5
	6

	Over 300 to 400 inclusive
	7
	8


4.6 Workmanship and finish

5.6.1
The blocks shall be free from defects, deficiencies and surface treatments, including coatings, which interfere with the proper setting of the blocks or significantly impair the strength or performance of the construction.

5.6.2
Unless otherwise agreed upon by the purchaser and the seller, a delivery of blocks shall not contain more than 5 % blocks, including broken blocks, which do not meet the requirements for tolerances.

5.6.3
After blocks are placed in usage, the manufacturer or the manufacturer’s agent shall not be held responsible for the compliance of blocks with the requirements of this standard for dimensional tolerances.

Annex A
(normative)SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 

Sampling and testing

A.1 Selection of test specimens

A.1.1
For the purpose of tests, blocks that are representative of the commercial product shall be randomly selected by an independent laboratory that is accredited or acceptable to the Trinidad & Tobago Bureau of Standards. The place or places of selection shall be designated when the purchase order is made. 

A.1.2
The sample or samples shall include specimens representative of the complete range of colours and sizes of the blocks that are supplied or to be supplied.

A.1.3
The manufacturer or the seller shall furnish specimens for test without charge.

A.2 Number of test specimens

A.2.1
For compressive strength and absorption determinations, specimens shall be selected for testing as follows:

c) five specimens for lots of 5 000 blocks or less;

d) ten specimens for lots of 5 001 to 10 000 blocks; and

e) for lots of 10 001 blocks and larger, ten additional specimens shall be selected for each additional 10 000 blocks or part thereof.

A.2.2
For tests other than those specified in A.2.1, the number of specimens selected shall be in accordance with the test methods given in Annex B.

A.3 Identification of test specimens

Each specimen shall be marked so that it may be identified at any time. Markings shall not cover more than 5 % of the superficial area of the specimen.

A.4 Testing

Blocks shall be tested in accordance with the test methods given in Annex B by an independent laboratory that is accredited or acceptable to the Trinidad & Tobago Bureau of Standards.

NOTE
Unless otherwise specified in the purchase order, the cost of tests is typically borne as follows: 

· if the results of the tests show that the blocks do not conform to the requirements of this specification, the cost is typically borne by the seller; and

· if the results show that the blocks do conform to the requirements of this standard, the cost is typically borne by the purchaser.

Annex B
(normative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Test methods

Table B.1 indicates which test methods of ASTM C 67 – 00 shall be used to determine compliance with this standard.

In using these test methods for the purposes of this standard, the following shall apply:

f) the term "brick" as used in ASTM C 67 shall mean the same as "vertical core block";

g) clauses referring to the testing of "structural clay tile" shall be disregarded;

h) values given in metric units shall be regarded as the standard; and

i) the footnotes listed in Table B.1.

Table 2\IF >= 1 "B." 
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SEQ table 
1
 — Test methods

	Test method
	Given in this clause of ASTM C 67– 01
	Remarks

	Absorption
	   7 a
	See 5.4 and Table 2
	    ( c

	Compressive strength
	   6 a
	See 5.4 and Table 2
	(

	Measurement of shell and web thickness
	19
	See 5.2
	(

	Measurement of size
	12
	See 5.5.1
	(

	Warpage of surface
	  13 b
	See 5.5.2
	(

	Initial rate of absorption (Suction)  – Laboratory test
	  9
	See 5.4.2
	   Ο d

	Initial rate of absorption (Suction)  – Field test
	15
	See NOTE of 5.4.2
	Ο

	a Number of test specimens selected shall be in accordance with A.2 and not as specified in this ASTM C 67 clause.

b Sub-clauses 13.4.2 and 13.4.4 of ASTM C 67 shall not apply since they refer to warpage of edges. 

c (  – Compulsory test, which shall be carried out.

d Ο – Optional test, which shall be carried out only at the request of the purchaser.


Annex C
(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Informative references

ASTM
) C 34 – 96 Specification for structural clay load-bearing wall tile

ASTM C 62 - 01 Specification for building brick (Solid masonry units made from clay or shale)

ASTM C 212 - 00 Specification for structural clay facing tile

ASTM C 216 - 01 Specification for facing brick (Solid masonry units made from clay or shale)

ASTM C 902 – 01a Specification for pedestrian and light traffic paving brick

ASTM E 835M – 93 (1999) Guide for modular co-ordination of clay and concrete masonry units
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�)	ASTM - American Society for Testing and Materials


�)	ASTM - American Society for Testing and Materials
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