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3.B.S.1881.Part 1: 1970

4.

5.

6.

British Standard, Testing concrete part 203(1986)".Recommendation for measurement
of velocity of ultrasonic pulses in concrete". B.S . 1881: part 203.

ASTM Test designation C597-97(1998)" standard test method for plus velocity through
concrete". June .

Bungey, J, H .( 1984)" The influence of reinforcement on ultrasonic pulse velocity
testing in ACI in situ / Non-destructive testing of concrete" , Sp-82 .

. Tarun , R.N., Malhotra , V.M. and Popovics, J.S.( 2004)"The Ultrasonic Pulse velocity

method " , by CRC Press LLC.

James Instruments Inc.( 2000)" Diagnosis ,Inspection , Testing and Repair of
Reinforced concrete structures" ,Chicago , Illinois , www. ndtjames . Com. Page 16 —
26.
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Age

Average
UPV
In
7 days
m/s

Average
UPV
In
14 days
m/s

Average
UPV
In
28 days
m/s

e VY b el auany Aaliue Rl A1 3 a8 gl :(0) Jsia

S=10
4363
4431
3830

3555

4334
4590
4633
3744

3530

4471
4509
4520
3712

3595

4455

S=15
4359
4412
3780

3459

4228
4549
4595
3679

3529

4436
4559
4599
3700

3592

4509

S=20
4322
4355
3678

3545

4143
4456
4478
3542

3488

4378
4501
4522
3654

3498

4435

Methods of test
Direct a=7
Direct a=2.5

Indirect parallel to reinforcement

Indirect perpendicular to the
reinforcement

Direct perpendicular
Direct a=7
Direct a=2.5
Indirect parallel to reinforcement

Indirect perpendicular to the
reinforcement

Direct perpendicular
Direct a=7
Direct a=2.5
Indirect parallel to reinforcement

Indirect perpendicular to the
reinforcement

Direct perpendicular
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Age(day)

Average
UPV
In
7 days
m/s

Average
UPV
In
14 days
m/s

Average
UPV
In
28 days
m/s
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S=10
4533
4754
3812

3890

4509
4597
4743
3878

3886

4576
4619
4821
3897

3901

4520

S=15
4460
4622
3732

3876
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4560
4711
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3857

4521
4590
4732
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3887

4498

S=20
4439
4566
3711

3853

4410
4499
4634
3870

3791

4442
4520
4644
3874

3879

4463

Methods of test
Direct a= 7
Direct a=2.5

Indirect parallel to reinforcement

Indirect perpendicular to the
reinforcement

Direct perpendicular
Direct a=7
Direct a=2.5
Indirect parallel to reinforcement

Indirect perpendicular to the
reinforcement

Direct perpendicular
Direct a=7
Direct a=2.5

Indirect parallel to reinforcement

Indirect perpendicular to the
reinforcement

Direct perpendicular
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Age (day) H UPV (Km/s) H Methods of Test \
7 | 4145 I Direct test |

| 3320 I Indirect test |

14 | 4206 | Direct test |

| 3504 I Indirect test |

73 | 4380 I Direct test |

\ 3418 I Indirect test \
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THE EFFECT OF REINFORCEMENT ON THE
ULTRASONIC PULSE VELOCITY FOR CONCRETE

Ali H. Hameed , Safee M. alewee , Shakir M. Mohammed and Ameer M. Ibrahem
Engineering College , Diyala University

ABSTRACT:- Two types of samples were studied in the laboratory of university of Diyala
.The first sample was used cubes (150*150*150 mm) number (21),and the second sample
was used slabs with dimension (500*500*%150 mm) number (7),distributed the steel
reinforcement with one direction @ 12, @ 16 mm ,with spacing (10,15,20 cm ). The reading
of ultrasonic pulse velocity by two methods direct and non direct, with horizontal and vertical
of reinforcement direction.

The results of the test for average three reading per point of the samples ,with different
ages (7,14,28 day) respectively, show that, increase with dimension of steel bar ,age and
decrease the spacing with reinforcement ,also the decrease the cover of concrete increase the
pulse velocity. The reinforcement samples had showed the increasing in the pulse velocity
non direct method by (7.9%, 7.6%, 6.4%) and (12.2%, 11.9%, 11.7%), two bar @ 12, @ 16
mm, with spacing (10, 15, 20 cm) receptively.
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