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Abstract
Pre-stressed concrete is a high strength concrete that makes structures stronger, durable and
economical with effective size. This research containing Pre-stressing (Pre-tensioning and Posttensioning) and Normal concrete beams is performed by comparing the mechanical properties
of both types of beams. For making this beam steel shutter is used which is 300mm x 150mm
x150mm with Concrete mix proportion (1:1.5:3); water cement ratio 0.45. Concrete having
slump value 122 mm; casting the beam and curing (ponding) within 28 days. The average
Flexure stress and strain of Pre-tensioning beam are 1108 psi and 0.021 (mm/mm); Posttensioning beam are 1114 psi and 0.0193 (mm/mm); Normal concrete beam are 357 psi and
0.024 (mm/mm). This experimental result shows that Post-tensioning beam stress is higher
than Pre-tensioning (0.5 %); Post-tensioning beam stress is about 3 times greater than Normal
concrete beam
Keywords: Pre-stress concrete, Pre-tensioning, Post-tensioning, wires and strand, tendon etc.
1. Introduction
Concrete is an extensively castoff material, which is used in structural engineering constructions
by dissimilar methods, it is precisely resilient in solidity but too fragile in tension. Cracks look
in tension regions after solicitation of loads due to feebleness in tension regions. Various
techniques are accessible to avoid or decrease such cracks from evolving. Resounding out of
gigantic compressive force longitudinally lengthways or matching to the structural portion axis
can foil cracks mounting by meaningfully eradicating or dipping the tensile stress. This
longitudinal force escalates shear, bending and torsional abilities of the beam component. After
load applying, concrete has occupied capacity in compression which can be muscularly used in
the full depth of the concrete member segments, this ethical technique is called pre-stressing
technique.
In the pre-tensioned method, stresses are functional to ligaments before concrete engaging.
Tendons are tensioned in a stressing bed. The formwork meeting was placed with stressing beds
and anchorages at the ends, then placing the concrete. After concrete spreads passable strength,
strands must be unconfined at ends. This operation produces big interior forces, the forces
fashioned by tendons are conveyed to the concrete member by bonds between tendon and
concrete. This method is usually used in precast construction when many indistinguishable
elements are compulsory.
PrePre-stress should be applied to produce beams, floors, bridges with a longer span than is
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practical with normal reinforced concrete. Prestressing tendons (generally of high tensile steel
cable or rods) are used to provide a clamping load which produces compressive stress that
offsets the tensile stress that the concrete compression section would otherwise experience due
to a bending load. Traditional reinforced concrete is based on the use of steel reinforcement
bars or rebar, inside poured concrete. Pre-stressing can be accomplished in two ways: pretensioned concrete, bonded or unboned post-tensioned concrete.
2. Objective
Pre-stressed concrete is used in a wide range of building and civil structures, its improved
performance can allow for longer spans. Pre-stressed concrete is a system devised to provide
sufficient pre-compression in the concrete member by tensioned steel wires or Strand that under
working conditions. Reduce structural member thickness and make structure stronger;
To get high strength concrete with effective size;
Comparing flexural stress and strain of Pre-tensioning and Post-tensioning Concrete
Beam over Normal Concrete Beam;
To find out the flexural stress and strain of Pre-tensioning and Post-tensioning Concrete
Beam.
3. Literature Review
Contrived concrete slabs and small beams with entrenched tensioned steel as attained a manifest
for pre-stressing slabs through metal wires. But these early efforts at pre-stressing stayed not
successful because of the loss of the pre-stress by time.
Losing pre-stressing load due to shrinkage and creep and proposed retightening the rods to
recuperate lost pre-stress. After a long interval of time during which little advancement was
made because of the inaccessibility of high-strength steel to overwhelmed pre-stress losses.
Effect of the shrinkage and creep (transverse material flow) of concrete on the loss of pre-stress
and subsequently developed the idea that uninterrupted post-tensioning of unboned rods would
reimburse for the time-dependent loss of stress in the rods due to the reduction in the length of
the member because of creep and shrinkage.
The effect of different tendon profiles and the cable curvature on the manufacture of a structure
to accomplish greater strength and more commercial structures. An investigational program to
study the performance of bonded and unbounded pre-stressed beams with high strength and
normal strength. The flexural conduct models of unbounded pre-stressed reinforced concrete
members beneath the facility load performance before and after terribly, yield state, and
ultimate state.
4. Experimental Exploration
All experimental investigation are performed by conforming ASTM guide-line in Department
of civil Engineering, European University of Bangladesh.
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a). Coarse Aggregate
(Stone)

b). Fine Aggregate
(sand)

c). Pre-stressing wires
& Strands

d). Test wires &
Strands

Figure 1. Research Materials

a). coarse aggregates (Stone)

b). fine aggregates (sand)

Figure 2. Grain size distribution curve
Table 1. Properties of aggregates.

5. Methodology
For making this beam steel shutter is used which dimension is 300mm x 150mm x150mm with
Concrete mix proportion (1:1.5:3); water cement ratio 0.45. Concrete having slump value 122
mm; casting the beam and curing (ponding) within 28 days. Here two types of Pre stress
concrete (Pre-Tensioning & Post-Tensioning system) and one type of Normal concrete system
are used.
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a). Preparation concrete

b). Slump test

c). Casting formwork

d). Pre-tensioning Specimen

d). Post-tensioning Specimen

d). Specimen for test

Figure 3. Procedure of experimental work
6. Result and Discussion
The average Flexure stress and strain of Pre-tensioning beam are 1108 psi and 0.021 (mm/mm);
Post-tensioning beam are 1114 psi and 0.0193 (mm/mm); Normal concrete beam are 357 psi
and 0.024 (mm/mm).
Table 2. Flexural stress and strain of Normal concrete
Sample
1
2
3

Load
(kip)
13.72
13.45
10.12

Stress
(psi)
391.1
386.6
290

Average Stress
(psi)
356.57

Strain
(mm/mm)
0.028
0.025
0.019

Average Strain
(mm/mm)

Strain
(mm/mm)
0.023
0.021
0.020

Average Strain
(mm/mm)

Strain
(mm/mm)
0.020
0.020
0.018

Average Strain
(mm/mm)

0.024

Table 3. Flexural stress of Pre-tensioning concrete
Sample
1
2
3

Load
(kip)
39.20
33.66
43.73

Stress
(psi)
1117.95
959.9
1247.00

Average Stress
(psi)
1107.85

0.021

Table 4. Flexural stress of Pre-tensioning concrete
Sample
1
2
3

Load
(kip)
44.95
36.45
35.85

Stress
(psi)
1281.8
1039.65
1022.25

Average Stress
(psi)
1114.10
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Pre-stressed concrete introduces an internal stress which results in increasing the structure
strength and post-tensioning concrete strength is found more than that of pre-tensioning
concrete.

Stress (psi)
1200

1107.85

1114.1

Pre-tensioning

Post-tensioning

1000
800
600
400

356.57

200
0
Normal Conerete

Figure 4. Average Stress (psi) of different Beams
Strain of Pre-tensioning and Post-tensioning beam showed less value than Normal Concrete
Beam, which means Pre-tensioning and Post-tensioning Beam is not effective during seismic
load.

Strain (mm/mm)
0.024

0.021

Normal Conerete

Pre-tensioning

0.0193

Post-tensioning

Figure 5. Average Strain (mm/mm) of different Beams

a). Pre-tensioning

b). Post-tensioning

c). Strands after test

Figure 6. Failure mode pre-stressing beam
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7. Conclusion
A pre stressed concrete structure is different from a conventional reinforced concrete structure
due to the application of an initial load on the structure prior to its use. The initial load is applied
to enable the structure to counteract the stresses arising during its service period. The pre
stressing of a structure is not the only instance of pre stressing. Pre-stress concrete is more
effective and stronger than normal concrete. Before failing of structures very small deflection
was found. Pre-stress concrete is economical than Normal concrete. Pre-stressing Structure
member is faster in construction than Normal concrete. This experimental result show that,
Post-tensioning beam stress is higher than Pre-tensioning (0.5%); Post-tensioning beam stress
is about 3 times greater than Normal concrete beam.
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