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INTRODUCTION

General. A structural test program was carried out to obtain basic information on
material and structural properties of Azar Dry-Stack Block IV™ construction. The Azar
Dry-Stack Block IV™ is a modified design of the original block to introduce a new block
geometry to be used in mortarless construction. It uses mechanical interlocking to
provide stability during construction. Later, to enhance stability and load capacity, the
construction may be completed by either inclusion of steel reinforcement in cells filled
with grout, or by bonding fibreglass mesh to the wall surfaces using modified portland
cement parging. Alternatively, during construction, strength may be enhanced by
bonding the concrete block together along bed joints using an adhesive. For some types
of construction, it may be possible to leave some parts of the construction in its original
dry-stack condition where the remaining stabilized parts are capable of resisting the entire
load.

The purpose of this research program is to provide supplementary data to allow
advantage to be taken of improvements in the design of Azar Dry-Stack Block V™,
These improvements mainly result in increased effective wall thickness for grouted
construction so that a large portion of the tests were designed to quantify this
improvement and link this performance with previous extensive research on the original
Azar Dry-Stack Block™®&%19 " Also, to confirm expected minimal difference for surface
bonded construction, a series of prisms were tested. In addition, a new construction
technique involving bonding courses of block together along bed joints using an adhesive
was investigated. Capacity of the dry-stacked system without further stabilization was

also determined.



A photogeaph of typical Azar Dry-Stack Block-IV™ iz shown in Figere 1.

Figure 1, Photograph of Azar Dry-Stack Block-IV™

Interlocking Mechanism and Other Geometric Features.  Out-of-plane interlock is
produged by two mechanisms. The first includes a key along the top of the nside face of
the: face shell, which fits into a recess on the bottom of the face shell of the block sbove it
(28 Figure 2).

As can be seen in Figure 1, a small gap exists between the webs in successive courses of
block. In the inlended running bond construction, the block webs in successive courses
are aligned. Notches in the upper and lower parts of the web create pathways thioujzh the

webs for horizontal reinforcement and are of sufficient size to adequately bond and cover

I



Figure 2. Vertical section through
the web area showing mechanical
interlocking along the bed joints
of the face shells (Scale 1:3)



this reinforcement in grout. In cases when horizontal reinforcement is not used and the
wall is intended to be partially grouted, these spaces can be easily filled with mortar to
contain the grout within the desired cells.

In addition to providing interlocking, the bed joint detail provides resistance to rain
penetration.

The other form of interlocking to provide additional stability during construction is the
tongue and groove geometry created at the head joint ends of the block. As shown in
Figure 3, the deep grooves allow some tolerance in horizontal alignment while
maintaining contact for lateral stability.

In addition to the interlocking and alignment benefits of the block geometry, another
important feature of the vertical alignment of the webs is that the grout columns are
vertically aligned from course to course which provides maximum area of grout at the
critical bed joint locations to enhance wall strength. As seen in Figure 3, the thickened
face shells at the ends of the block result in a block that is resistant to damage during

transport and handling.

MATERIAL PROPERTIES

Samples of concrete block were tested in accordance with CSA Standard A165.1-04©
and ASTM C140-03V to determine the properties provided below.

Dimensions. Figures 3, 4, and 5 show the average dimensions of the block. Six
randomly selected units were used to measure the dimensions of the units and
measurements were within the reliable tolerance of measurement of + 0.5 mm. Although
shown in millimeters, it should be pointed out that the block geomeitry is consistent with

an § inch module. For the overall length of 418 mm, allowing for a 1.4 mm gap in the
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Figure 3. Top and Bottom Views
of Block (Scale 1:3)



Figure 5. Front View of Block (Scale 1:3)














































































































































































