Standard Test of Flexural Strength of Concrete (Using Simple Beam

with Center-Point Loading)
Al ALl o LN 4 glial il (aadl)

1- Scope: To measure the flexural strength of concrete specimens by the use of a
simple beam (‘or prism) with center-point loading to estimate in direct tensile
strength of concrete.
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2- Apparatus
1- Standard prism (or beam) molds.
2- Steel floats: Two plasterer’s steel floats (mallets).

3-Scoop

4-Sampling tray, 1.2 m x 1.2 m x 50 mm deep ma om minimum 1.6 mm thick
non-corrodible metal.

5- Square mouthed shovel,

6-Tamping rod, made out of straight | bar of circular cross section, 16 mm

diameter, 600 mm long with both efAds hemispherical.
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3-Procedure

1-

The moulds must be lightly coated in a mould release agent. This ensures that
the concrete does not stick to the mould and makes it easier to remove the
specimen.

Concrete Mixing:

.
Hand Mixing— are not applicable to air-entrained concrete or

no measurable slump. Hand mixing should be limited to batch
[1/4 £t3] volume or less. Machine Mixing—Prior to starting rotatio

mixer add the coarse aggregate, some of the mixing , and the s@lution of

admixture, when required. When feasible, disperse tite @dmixture in the mixing

water before addition. Start the mixer, then adekthe fine cement, and

water with the mixer running. If it is impractic r a particular mixer or for a

particular test to add the fine aggregat , and water while the mixer is
running, these components may be 0 the stopped mixer after permitting
It to turn a few revolutions followia@' charging with coarse aggregate and some
of the water. Mix the concrete;@after all ingredients are in the mixer, for 3 min

followed by a 3-mi llowed by a 2-min final mixing. Cover the openend

Consolidation or Compaction:
Base the selection of the Consolidation method on the slump. Rod or vibrate
concrete with slump greater than or equal to 25 mm [1 in.]. Vibrate concrete

with slump less than 25 mm [1 in.]. Do not use internal vibration for cylinders



with a diameter less than 100 mm [4 in.], and for beams or prisms with breadth
or depth less than 100 mm [4 in.].

Hand Compaction Place the concrete in the mold, in the required number of
layers of approximately equal volume. Rod each layer with the rounded end of
the rod using the number of strokes and size of rod specified@ Table 2. Rod
the bottom layer throughout its depth. Distribute the strokes uni ly overthe

cross section of the mold and for each upper layer allow the ro

Mechanical Compaction (Vibratio tain a uniform duration of

vibration for the particular kind of e, vibrator, and specimen mold
involved. The duration of vibrati quired will depend upon the workability
of the concrete and the effectiveress of the vibrator. Usually sufficient

vibration has been s soonas the surface of the concrete becomes

relatively smoot e air bubbles cease to break through the top surface.

Continue vibrati nly long enough to achieve proper consolidation of the

by more than 6 mm [1/4 in.]. When the finish is applied after vibration, add
only enough concrete with a trowel to overfill the mold about 3 mm [1/8 in.],
work it into the surface and then strike it off. It is very important not to over
vibrate the layers as it may lead to segregation / disruption of the concrete mix.



4- Once complete, the concrete is levelled off using a concrete float or trowel to
give a smooth surface flush with the top of the mould.

5- Labelling: It’s very important to uniquely identify each of'the cubes (and
moulds) and to record where they have come from.

6- Initial Curing—To prevent evaporation of water from unhardgled concrete,
cover the specimens immediately after finishing, preferably wit

absorptive, nonreactive plate or a sheet of tough, durable impe

Record the maximum and minimum ambient temperatures during the initial

curing.
7- Removal from Molds—Remove the specimens from the molds 24 + 8 h after
casting. For concrete with prolonged setting tipge, molds be removed
until 20 £ 4 h after final set.
8- Curing Environment—Unless otherwi
cured at 23.0 6 2.0°C [73.56 3.5°

of test. Storage during the first

led all specimens shall be moist
e time of molding until the moment
f curing shall be in a vibration free

environment.

Specimens are gen ted at 7 & 28 days unless specific early tests are

Increases at a rate between 0.9 and 1.2 MPa/min. The reading at failure is the

maximum strength of the concrete.
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4-Calculations:

3 PL

R 2 bd”

where: R = modulus of rupture, MPa [psi],

P = maximum applied load indicated by the testing rr%chine, N [Ibf],
L = span length, mm [in.], b = average width of specimgnpat the

fracture, mm [in.], and

5-Discussion:

d = average depth of specimen, at the fracture, mm [in.].

(Direct tension < Splitting Tension < Flexure ension) because of two

reasons: First, the usual size of labor spec tains a fewer

weak elements than the real volume ncrete structural members

meaning more chances to fa ccur. Second, Splitting and

Flexure tests involve non stress distribution (not direct

type of the aggregate can affect the flexural strength more than
the direct tension and splitting strengths. The flexural strength is
higher when the crashed angular aggregate is used than with rounded
natural aggregate this is because increasing the bond strength which
hold the materials together to sustain more load before failure.



e The moisture condition of concrete influences the relation between

the flexural and the compressive strength of the concrete. Flexural

strength of continuously wet stored concrete than that of concrete

cured wet and then stored in a dry environment. This is because

flexural strength is more affected by the shrinkage %acks.

e Flexural strength of concrete is used for pavement de
pavement design depends on a theory based on flexur.

ince the
th while

very few use flexural testing for structural concrete.
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TABLE 1 Number of Layers Required for Specimens

Specimen Type and Size Mode of
Consolidation

MNumbers of Layers
of Approximate

Equal Depth

Cylinders:
Diameter, mm [in.]

75 to 100 [3 or 4] rodding 2

150 [6] rodding 3

225 [9] rodding 4

up to 225 [9] vibration 2

Prisms and horizontal creep Cylinders:

Depth, mm [in.]

up to 200 [8] rodding 2
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TABLE 2 Diameter of Rod and Number of Roddings to be Used in Molding Test Specimens

Cylinders

Diameter of Cylinder, mm [in

Diameter of Rod mm [in.]

Number of Strokes/Layer

75 [3] 10 < 150 [6] 0£2[% ¢ V) %
150 [6] 1622 [% + o 2%
200[8] 16£2 [ s | 50
250 [10] 16 +.2 [% + Vs | 75

Beams and Prisms

Top Surface Area of Spacimen, cm” [in.”]

160 [25] o less
165 10 310 26 o 49]
320 [50] or more

Diameter of Rod mm [in.]
10£2[% + s
1022 % )
16.£.2 [5 + Vs |

Number of Roddings/Layer

25
one for each 7 cm? [1in.?] of surface
one for each 14 cm? [2 in. 2] of surface

Horizontal Creep Cylinders

Diameter of Cylinder mm [in]

Diameter of Rod mm [in.]

Number of Roddings/Layer

150 [6]

16+2 % « s ]

50 total, 25 along both sides of axis
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Figure (1): Specimen Setup
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Figure (2): Relation between Moisture Conditions and Compressive Strength
versus Tensile Strength
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