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(Retaining walls)
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(Cement)

Ordinary Portland Cement (OPC), CEM- |
Portland Composite Cement (PCC), CEM- 11. ASTM
C150/C150M, BDS EN197-1: 2003.

(Water)

BDS ISO 12439:2011

(Sand)

(Fine sand) S
(Medium sand) .o
(Coarse sand) .-

Fine Aggregate
BDS 1SO 19595:2019, ASTM C33/C33M.



(Pea Gravel)

BDS ISO
19595:2019
(Stone Dust)
(Coarse Aggregate)
: (Coarse Aggregate)
(-) Crushed stone
Coarse Aggregate BDS 1SO 19595:2019, ASTM
C33/C33M.
(Fly Ash)

(Admixture)



BDS 1SO 19596:2019

(Lime)

(ASTM C5)
(ASTM C207)

(Recycle Concrete)

(Dolomite Powder)

CaMg(COa):2|

(Iron slag)

(Gypsum)

(CaS04.2H,0)

e
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(Physical Properties):
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Mpa ( psi %
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Annex A.1
A.1 Test procedures for concrete masonry units

Al.1 Scope

Al.1.1 This annex includes testing requirements that are particular for concrete
masonry units that are manufactured for compliance with the following unit
specifications: ASTM C90, C129.

Al.2 Measurement

Al1.2.1- For each unit, measure and record the following to the nearest division
required to be reported (see Fig. Al.1):

1. Width (W) at mid-length across the top and bottom bearing surfaces. Average the
two recorded values to determine the width of the specimen.

2. Height (H) at mid-length on each face. Average the two recorded values to
determine the height of the specimen.

3. Length (L) at mid-height on each face. Average the two recorded values to
determine the length of the specimen.

Al.2.2- For each unit, measure the face shell thicknesses (ts) at the thinnest point
0.50 in. [13 mm] down from the top surface of the unit as manufactured (typically the
bottom surface of the unit as laid) and record to the nearest division required to be
reported. Disregard grooves, scores, and similar details in the face shell thickness
measurements.

Al.2.3- For each unit, when the thinnest point of opposite face shells differ in
thickness by less than 0.125 in. [3 mm], calculate the minimum face shell thickness
by averaging the recorded measurements. When the thinnest points differ by more
than 0.125 in. [3 mm], the minimum face shell thickness shall be taken as the smaller
of the two recorded measurements.

Al.2.4- For each unit, measure the web thickness (tw) at the minimum thickness of
each web to the nearest 0.01 in. [0.25 mm].

Al1.2.5- For each unit, determine the minimum web area using one of the following
methods:

Al1.2.5.1- For units with rectangular webs, measure the web height (t,) at the
minimum height of each web to the nearest 0.1 in. [2.5 mm]. For each unit, calculate
the minimum web area for each web (Aw) by multiplying the
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Width (measured at mid-length on top and bottom surface)

Height (measured at mid-length on this face
and opposite face)

Length (measured at mid-height on
this face and opposite face)

FIG. A1.1 Diagram Showing Location of Measurements for CMU

minimum web thickness (tw) and minimum web height (t,) for measured web
dimensions of 0.75 in. [19 mm] or greater. For each unit, calculate the total minimum
web area (Awt) by summing the web area (Aw) of each web.

Al1.2.5.2- For units with webs that are not rectangular, disregard portions of the web
that have a thickness of less than 0.75 in. [19 mm]. Make necessary measurements to
determine the web area of each web at the minimum area based on the configuration
of the web (see Note Al.2). For each unit, calculate the total minimum web area (Aw)
by summing the web area (Aw) of each web.

NOTE Al1.1- Webs with minimum heights over their entire length or thickness over
their entire height of less than 0.75 in. [19 mm] do not typically contribute to the
unit’s structural stability. Such webs should not be included in the minimum web area
calculation. When a web has a portion that is less than 0.75 in. [19 mm] in thickness,
the web area should be determined based only on the portions of the web that are
larger than 0.75 in. [19 mm] in thickness. See Fig. A1.2 and Fig. A1.3.

NOTE AL.2- It can be difficult on some units to access the minimum web area. If
necessary, the unit can be saw-cut along the length at the minimum web area to
facilitate measurements. Fig. A1.3 shows an example of a non-rectangular web, where
the upper portion would be discarded from the measurement because it is less than
0.75 in. [19 mm] in thickness, and the lower portion would be used to determine web
area because it is greater than 0.75 in. [19 mm] in thickness.

Al.3 Compressive Strength Testing

Al1.3.1- Test Specimens—Specimens shall be full-sized units unless full-size units
cannot be tested due to specimen configuration or testing machine requirements.
When necessary, modify specimens as required in A1.3.1.1 through A1.3.1.3.
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Al1.3.1.1- Unsupported projections having a length greater than the thickness of the
projection shall be removed by saw-cutting. For units with recessed webs, the face
shell projecting above the web shall be removed by saw-cutting to provide a full
bearing surface over the net cross section of the unit. Where the resulting unit height
would be reduced by more than one-third of the original unit height, the unit shall be
coupon tested in accordance with A1.3.1.3.

Al1.3.1.2- When compression testing full-sized units that are too large for the test
machine’s bearing block and platens or are beyond the load capacity of the test
machine, saw-cut the units to properly size them to conform to the capabilities of the
testing machine. The resulting specimen shall have no face shell projections or
irregular webs and shall be fully enclosed in a four-sided cell or cells. The
compressive strength of the segment shall be considered to be the compressive
strength of the whole unit.

w
=2

Note 1—If 7, is less than 0.75 in. [19 mm] over the entire height of the web, disregard entire area of that web when determining minimum web area.
FIG. A1.2 Example of Web with Irregular Cross-section—Plan View

A1.3.1.3- When compression testing units of unusual size and shape where a suitable
reduced size specimen in accordance with A1.3.1.2 cannot be obtained, (see Note
Al.3 and Note Al.4), the specimens shall be saw-cut to remove any face shell
projections. The resulting specimen shall be a cell or cells containing four sides that
will ensure a 100 % bearing surface. Where saw-cutting will not result in an enclosed
four-sided unit, the specimen shall be a coupon cut from a face shell of each unit. The
coupon shall be cut from the unit such that the coupon height dimension is in the same
direction as the unit’s height dimension. The compressive strength of the coupon shall
be the net area compressive strength of the whole unit. The coupon size shall conform
to the following:

1. Targeted coupon width shall be equal to the face shell thickness and shall not be
less than 0.75 in. [19 mm].

2. Targeted aspect ratio (height divided by width, Hs/W:s) of 2.0 before capping.
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3. Targeted length to width ratio (Ls/Ws) of 4.0.

4. Actual coupon dimensions shall not differ by more than 0.12 in. [3 mm] from
targeted dimensions.

5. Coupons shall be solid and not contain voids.

Al1.3.1.4- If a coupon complying with to A1.3.1.3 is used for compressive strength
testing, measure the coupons in accordance with A1.3.2.

Al1.3.2 Coupon Measurement—Coupon measurements shall be performed to the
nearest 0.01 in. [0.25 mm] using a measurement device readable and accurate to 0.01
in. [0.25 mm]. Measurements shall be taken as follows:

Al1.3.2.1 Width—Measure and record the width of the coupon (WSs) across the top
and bottom surfaces at mid-length. Average the two recorded values to determine the
width of the coupon.

Al.3.2.2 Height—Measure and record the height of the coupon (Hs) at mid-length on
each face. Average the two recorded values to determine the height of the coupon.
Al1.3.2.3 Length—Measure and record the length of the coupon (Ls) at mid-height of
each face. Average the two recorded values to determine the length of the coupon

NOTE ALl.3- Examples of units having unusual size or shape include, but are not
limited to, bond beam units, open end units, and pilaster units.

NOTE Al.4- A full-size unit should be tested if feasible. If that is not feasible, then a
reduced-size unit should be tested. If it is not feasible to test a full-size or reduced-
size unit, then a coupon should be tested.

Al1.3.3 Testing- Cap and test specimens in accordance with 7.3 and 7.4.

Al.4 Absorption Testing

Al.4.1 Apparatus- Absorption testing apparatus shall comply with 8.1.

Al1.4.2 Test Specimens- Specimens shall be full-size or reduced-size specimens in
accordance with 8.2 except as modified in A1.4.2.1.

Al1.4.2.1 Tests shall be performed on full-size units when test results are to be used
to determine moisture content in accordance with 9.2 or equivalent thickness in
accordance with A1.5.3.

Al1.4.3 Testing- Perform absorption tests in accordance with 8.3.
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Top of Web

Disregard

b= o4
mmmmmmmm >

Bottom of Web
Note 1—Web Area =1, * h
FIG. A1.3 Example of Irregular Web Area Calculation—Section View
AL.5 Calculations
A1.5.1- Calculate absorption, moisture content, density, average net area, and net area
compressive strength in accordance with Section 9.
Al1.5.2 Normalized Web Area—Calculate the normalized web area (Awn) of each
unit by dividing the total minimum web area (Awt) by the nominal length and height
of the unit as follows:

Aun (in2/f2) = (Awt x 144)/(Ly x Hy) (A1.1)

Aun (MM2/m?) = At x109)/(La x Hy)

Where,

Auwn = Normalized web area, in?/ft* (mm?/m?)

Awt = Total minimum web area, in? [mm?] (see A1.2.5),

L, = Nominal length of unit, in. [mm],
Hn = Nominal height of unit, in. [mm].

NOTE Al1.5- Minimum web area does not apply to the portion of the unit to be filled
with grout. The portion of the unit to be filled with grout should be deducted from the
calculation of the normalized web area.

A1.5.3 Equivalent Thickness—Equivalent thickness for concrete masonry is defined
as the average thickness of solid material in the unit and is calculated as follows:
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Te, in. = (Vi x 1728)/(L x H) (AL.2)

Te, mm =V, /(L x H) where:

Te = Equivalent thickness, in. [mm],

V, = Average net volume of full-size units, ft [mm?] (see 9.5),

L = Average length of full-size units, in. [mm] (see A1.2.1), and

H = Average height of full-size units, in. [mm] (see A1.2.1).

Al1.5.3.1- Equivalent thickness shall only be calculated and reported for full-size
concrete masonry units.

A1.5.4 Percent Solid—Calculate the percent solid as follows:

Inch-pound units: Percent solid (%) = [(Va x 1728)/( LxW x H)]x 100 (AL1.3)
Sl units: Percent solid (%) = [(Va % 1000)/( LXW x H)]x 100 (Al.4)
Where:

V., = Net volume of specimen, ft® [cm?] (see 9.5),

L = Average length of specimen, in. [mm] (see Al1.2.1),

W = Average width of specimen, in. [mm] (see Al1.2.1), and
H = Average height of specimen, in. [mm] (see A1.2.1).

NOTE AL1.6—This calculation determines the percentage of concrete in the gross
volume of the unit. It is a useful reference value, but it is not a requirement of unit
specifications. This value is not comparable to the definition of a solid unit in C90
and C129, which refers to the net cross-sectional area of every plane parallel to the
bearing surface relative to the gross cross-sectional area of the same plane.

Al1.5.5 Maximum Variation from Specified Dimensions:

A1.5.5.1- Determine the variation from each specified dimension by calculating the
average width, height, and length of each specimen and comparing each average to
the respective specified dimension, resulting in three variation results for each unit
and nine results for a set of units. Determine the maximum variation for the set by
identifying the maximum of the nine values.

A1.5.5.2- Specified dimensions shall be obtained from the unit manufacturer.

Al.6 Report
Al.6.1- Test reports shall include all of the information in Sections 10.2, 10.3, and
the following:
A1.6.1.1- The minimum face shell thickness to the nearest 0.01 in. [0.25 mm]
separately for each specimen and as the average for the three specimens tested.
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A1.6.1.2- The minimum web thickness to the nearest 0.01 in. [0.25 mm] separately
for each specimen and as the average for the three specimens tested.

A1.6.1.3- The normalized web area to the nearest 0.1 in? /ft? [500 mm?/m?] as the
average for the three specimens tested.

Al.6.1.4- The equivalent thickness to the nearest 0.1 in. [2.5 mm)] as the average for
the three specimens tested.

Al1.6.1.5- The percent solid results to the nearest 0.1 % separately for each specimen
and as the average for the three specimens tested.

Al.6.1.6- Maximum variation from specified dimensions to the nearest 0.1 in. [2.5
mm] for the set of specimens tested.

A1.6.1.7- The gross area to the nearest 0.1 in? [50 mm?] separately for each specimen
and as the average for the three specimens tested.

Al1.6.1.8- The gross area compressive strength to the nearest 10 psi [0.1 MPa]
separately for each specimen and as the average for the three specimens tested.
A1.6.1.9- The net volume to the nearest 0.01 ft® [250 cm?] separately for each
specimen and as the average for the three specimens tested.

Annex A.2
Visual inspection

After being delivered to the site, the block should go through visual inspection,
conform to the requirements specified by the purchaser or to the sample or samples
approved as the standard of comparison and to the samples passing the tests for
physical requirements. All units shall be sound and free of cracks or other defects that
would interfere with the proper placing of the unit to impair the strength or
permanence of the construction. Minor indentations or surface cracks incidental to
the usual method of manufacture, or the chipping resulting from the customary
methods of handling shipment and delivery, should not be deemed grounds for
rejection.



Annex A.3

Applicable Standards for Masonry

BDS 1803
BDS EN 1338

BDS EN 197-1:2003
BDS EN 771-3

BDS EN 772-1

BDS EN 772-6

BDS EN 772-11

BDS EN 772-14

BS EN 934-1:2008

BDS EN 934-2

BDS 1SO 12439:2011
BDS ISO 19595:2019
BDS 1SO 19596:2019
BDS 232:1993
BDS 243:1963

e

Specification for Hollow Clay Bricks and Blocks.
Concrete Paving Blocks-Requirements and Test
methods.

Cement part-1 Composition, Specifications and
Conformity Criteria for Common Cements.

Specification for Masonry Units Part 3: Aggregate
Concrete Masonry Units (Dense and Lightweight
Aggregates).

Methods of Test for Masonry Units Part 1:
Determination of Compressive Strength.

Methods of test for masonry units-Part 6: Determination
of bending tensile strength of aggregate concrete
masonry units.

Methods of test for masonry units-Part 11:
Determination of water absorption of aggregate
concrete, autoclaved aerated concrete, manufactured
stone and natural stone masonry units due to capillary
action and the initial rate of water absorption of clay
masonry units.

Methods of test for masonry units-Part 14:
Determination of moisture movement of aggregate
concrete and manufactured stone masonry units.
Admixtures for Concrete, Mortar and Grout Common
Requirements.

Admixtures for Concrete, Mortar and Grout Part 2:
Concrete  Admixtures. Definitions, Requirements,
Conformity, Marking and Labeling.

Mixing Water for Concrete.

Bangladesh Standard Natural aggregates for concrete.
Bangladesh Standard Admixtures for concrete.

Portland Cement (Ordinary and Rapid Hardening).
Coarse and Fine Aggregates from Natural Sources for
Concrete.
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IS 3115
IS 10360

IS 2849-1983

IS 2185-1

ASTM C127

ASTM C128

ASTM D2419

ASTM C140/C140M-
22¢

ASTM C144

ASTM C150/C150M
ASTM C595/C595M
ASTM C33/C33M-18
ASTM C5-18

ASTM C207-18
ASTM C1386-98

AS 5146.3:2018

Lime based blocks.

Specification for lime-pozzolana concrete blocks for
paving.

Specification for non-load bearing gypsum partition
blocks (Solid and hollow types).

Concrete Masonry Units, Part 1: Hollow and Solid
Concrete Blocks.

Specific gravity and absorption of coarse aggregate.
Specific gravity and absorption of fine aggregate

Sand equivalent value of soils and fine aggregate
Standard Test Methods for Sampling and Testing
Concrete Masonry Units and Related Units.

Standard Specification for Aggregate for Masonry
Mortar.

Standard Specification for Portland Cement.

Standard Specification for Blended Hydraulic Cements.
Standard Specification for Concrete Aggregates.
Standard Specification for Quicklime for Structural
Purposes.

Standard Specification for Hydrated Lime for Masonry
Purposes.

Standard Specification for Precast Autoclaved Aerated
Concrete (PAAC) Wall Construction Units

Reinforced Autoclaved Aerated Concrete, Part 3:
Construction
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