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Synopsis :

This paper reports on the results of research on the influence on bond characteristics of
the surface deformations of large-diameter deformed bars which have come into
practical use in recent years. The reinforcing bars used were large-diameter deformed
bars (mainly D51) having various surface deformations either commercially available or
experimentally manufactured. The experiments consisted of making various
measurements upon tensile loading of specimens of concrete in which single or four bars
were embedded. As a result of the experiments it was ascertained that the surface
deformations of large-diameter deformed bars influence the following to a considerable
degree: (1) Lateral cracks in concrete surrounding a bar formed at right angles to the
bar axis. (2) Internal cracks produced near the tops of lugs of the deformed bar. (3)
Anchorage properties of the bar. (4) Properties of lap splices. In consideration of these
test results and limitations imposed in rolling operations it is thought appropriate at
the present time for surface deformations of transverse-lug deformed bars (D51) to
consist of lug spacing of 15mm, lug height of 3.5mm and lug width of 3mm, but if
practicable, it would be desirable for lug height to be made slightly higher.
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Synopsis:

This paper reports on the results of research on the iniluence on bond characteristics of the surface
deformations of large-diameter deformed bars which have come into practical use in recent years. The
reinforcing bars used were large-diameter deformed bars (mainly D51) having various surface defor-
mations either commercially available or experimentally manufactured. The experiments consisted of
making various measurements upon tensile loading of specimens of concrete in which single or four

bars were embedded.

As a result of the experiments it was ascertained that the surface deformations of large-diameter
deformed bars influence the following to a censiderakble degree:

(1)

(23

(3)

(4)

In consideration of these test results and limitations imposed in rolling operations it is thought

Lateral cracks in concrete surrounding a bar formed at right angles to the bar axis.
Internal cracks produced near the tops of Jugs of the deformed bar.
Anchorage properties of the bar.

Properties of lap splices.
appropriate at the present time for surface deformations of transverse-lug deformed bars {D51} to

consist of lug spacing of 1Bmm, lug height of 3. 5mm and lug width of 3mm, but if practicable, it would
be desirable f{or lug height to be made slightly higher.
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Table 1 Deformed bars used for tests
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Tahle 3 linternal deformation of lateral crack (D51 rolled bar)

(a) Cover:6.5cm (Bar stress 2000 kg/cm?)
Specimeni Type of Dimensinn_ ) 7Measurement value(x 10 3in_m)__ ) ?
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Internal deformation of lateral crack (D51 rolied bar)

(b) Cover : 10cm (Bar stress 2000 kg/cm?)

Dimension

Specimen Type of
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No. bar section L(engt\h Ly
o Hemxcm) cm) .
17 a8
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= .
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2z . . 44
23 | I 25 %25 36 a7
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Average ' ag
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26 37
o7 J 25%25 . 36 w7
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Average 42
2 | ' 67
30 : : 30
31 K 25%25 36 8
32 : . 55
Average 51

Photo. 2 Test equipment of internal deformation
of lateral crack
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Fig. 4 Examples of internal deformation
of lateral cracks
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Table 4 Results of semibearn test
. Dimension of lug (mm) | Average bond stress(kg/cm?) |C0mpressive
Specimen Type of ‘ - e — .,,f,Lf R —q ——-—- | strength of
bar . ) | . . | ‘ i concrete
No. | ‘ Spacing | Height Width ‘ To.1 To.23 ‘ Tmax. o (kg/cm®)
L ST S N W SR
1| Q S % 2.0 ‘ 32 | 7 | " g0 | 3
S U AU I S RS N R I o B
z | 6 | 3.4 l 28 | 63 ‘ 67 | 6 \ 320
0 S _— T
3 ‘ 3 27 ‘I 32 | 52 | 54 | 56 | & | a0
Average | ! ‘l | e | e | ) s
g | ‘ ‘ 54 ‘ o | @ T
T I B RS DG
5 H 12 3.4 3.0 46 ] 50 \ 5 | 316
6 | I I ! 327
SR W - L B Y P g
Average | | | 48 ‘I 54 l 59 328
7 50 ‘ 57 " 68 ‘ 342
8 I 15 33 3.5 13 ! wo | s | 316
9 » | ‘I 50 ‘ 327
Average | | w | s | s | 32
10 | s | s | e | s
11 ] 30 5.1 5.0 3 | " s6 | a
12| ‘ | .= ! 45 \ 50 L 327
Average ‘ | ‘ 39 ‘ 19 % 58 \ 328
125
D51(Rolled bar}
100+
B
- m
:
‘;n 50
5 Type Lug spacing
{mm}
—e— H 12
—o— 1 15
—a— ] 30
——x— K 30
1 1 i 1. i 1 1
0 A 02 33 i 55 06 07

Slip at free end (mm}
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