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1 USE OF REIN_F;RCEMENT CONTINUITY SYSTEMS

For simplifying: fo' o
if the remfor_c_:emen
forcing bars -ar

ork for reinforced-concrete members, reinforcing bars may be rebent
'_constructton joints is penetrated. The pre-bent section of the rein-
ranged in the inner side of the formwork in such a way that, after the
formwork is striick; the: remforclng bars are exposed and then can be straightened horizon-
tally.

For further simplifying this work, some manufacturers offer prefabricated reinforcement
continuity systems in which the pre-bent reinforcing bars are placed inside them. These
reinforcement continuity systems are fixed to the inner side of the formwork. After the
formwork is struck and the reinforcing bars are rebent, the rear part of the sheet-metal
casing remains in the member,

The prerequisites and recommendations for this method and the constructive conditions
are summarized in the leaflet entitled “Rebending” of the German Association of Concrete
and Structural Engineering (des Deutschen Betor- und Bautechnikverein e.V (dbv)) which,
in the edition of January 2008, takes into account the guidelines of DIN 1045-1:2008-08. In
the appendix of this leaflet, shear tests performed in longitudinal and cross-sectional
direction on reinforcement continuity systems are described which allow these reinforce-
ment continuity systems to be classified in roughness classes according to table 14 of
DIN 1045-1 and, thus, allow proof of shear stress at the site of the remaining back panel of
the reinforcement continuity system casing.

2 GENERAL

The company Nevoga GmbH Znaimerstrasse 4 in 83395 Freilassing market reinforcement
continuity systems bought from different producers. All of them manufacture reinforcement
continuity systems with the identical specifications. -

The company Nevoga commissioned the Institute of Building Materials Research in
Aachen (jbac) with the creation of a testing report which summarizes the preceding,
reinforcement continuity system tests of ibac that were performed in longitudinal direction
and in cross-sectional direction.

This summary is possible and sensible, because the two different tests took place on
specimens of reinforcement continuity systems from the same delivery to jbac.
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The sections -_fo-th' reinforcement continuity systems used for the tests were delivered to
ibac on November 10, 2008,

3 SPECIMENS

Reinforcement continuity systems with a length of 400 mm and a width of ca. 145 mm
were applied for testing; according to specifications, these had been delivered to jbac on
November 10, 2008.

For testing, two-component shear-test specimens were casted in concrete according to
Appendix 2 of the leaflet “Rebending”. Figure B1, page B1, systematically depicis the
testing in longitudinal direction, whereas figure B2, page B2, shows the testing in cross-
sectional direction. For each testing direction, three fwo-component concrete specimens
with reinforcement continuity systems were manufactured and investigated; for compari-
son, two homogeneous reference members were also fabricated and tested.

For precisely describing the geometry and profiling, the galvanized-steel (sheet-metal}
back panel was measured, and the height profile of the dimples was determined. The
established measurements are presented in a total overview in figure B3, page B3. The
position of the profile lines can be recognized from the figures B5 and B6, pages B4 and
B5, respectively. The individual values of the profile measurements are compiled in tables
A3 and A4, pages A3 and A4, respectively.

4 PRODUCTION OF THE TEST SPECIMENS

The test specimens were produced with concrete of consistency KR and of the grading
curve AB 16. The composition of the concrete is found in table 1.

Table 1: Concrete composition

Grading curve AB16 320 0.58
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Table 2: Compaction: spread of the fresh concrete mixture and the compression
stren f the mixture at the testing time

Longitudinal direction 1 44 36.0

| 2 45 29.6
. . . 1 45 355

C - direct :

ross-sectional direction > 25 o8

Table 2 depicts the compaction spread of the concrete mixtures and the compression
strengths measured on the cubes of 150 mm edge length at the time of the shear tests.

Photographs of the test specimen fabrication before and after the casting of the first test
specimens are presented in figures B7 and B8, page B6.

5 SHEAR TESTS

The shear tests took place on a compression testing machine according to EN 12390-4 of

Class1 with a2 maximum load of 10 MN in the load range of 500 kN. The load rate was
4 kN/s.

Exemplary photographs of the test specimens after the break are illustrated in figures B9
to B12, pages B7 and BS.

The ultimate loads established in the test in longitudinal direction are listed in table 3.
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Table 3: Ultimate loads of the shear tests in the direction “longitudinal” with respect to
a reinforcement continuity system with a width of 144 mm

1 184.7
With reinforcement continuity system; 2 149.7 164.6
3 159.4 54
1 305.7
H f i - 288.8
omogeneous reference specimen > 2718

1} atleast 300 kN

The ultimate loads established in the shear tests in cross-sectional direction are found in
table 4.

Table4:  Ultimate loads of the shear tests in the direction “cross-sectional” with re-
spect to a reinforcement continuity system with a width of 144 mm

1 125.5
With reinforcement continuity system| 2 107.3 121.4

3 131.4 40.5
Homogeneous reference specimen ; 2799 2911

302.2
1) atleast 300 kN '
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6 COMPARISON

/ITH THE REQUIREMENTS

leaflet “Rebending”, the proof of shear transfer in joints for the
ystem, manufactured identically according to specifications, took
place Corresp.oﬁjd hie surface structure “smooth” (roughness coordinate ¢ = 0.20;
shear coord_'i_n:a'f __):-'for both directions “longitudinal” and “cross-sectional”. This was
proven through separaté tests in both directions.

In accordance wi
reinforcement ¢

Die Institutsleitung Der Sachhearbeiter

h /Zoéu/mﬁ A'

w@‘«\/
;

.';

I IO’. DI.“[ng. M. I{aupaCIl

Dipl.-Ing. J. Leilner
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Table A1:

Compressron strength of the members for the shear
fest in jitudinal direction measured on cu@ g
nigth of 150 mm o

6 28.5
9 32.7
13 34.7
16 35.2
0.88 5.74
4 22.9
8 28.0
11 28.6
11 30.0
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Table A2;  Compression strength of the members for the shegfs o B ‘*{%%2;:\
test:in: ross:_sectmna[ direction measured on cubes e A
gelength of 150 mm =

083 6.7
0.90 9.2
40 24.6
| 9.0 31.9
1 | 140 34.3
28.0 36.7
28.0 40.1
28.0 37.1
28.0 | 36.3
0.92 96
3 25.3
6 29.4
9 31.2
9 31.1
, 9 35.2
28 40.6
28 37.7
28 39.5
28 36.9
28 39.6
28 37.2
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 within

_dimple roy .
1 149 | 189 | 113l 170 145 | 133 | o079
2 228 | 220 150 | 210 | 200 | 2145 | 1.4
3 3.00 2.90 1.90 2.50 2.53 273 | 1.99
4 332 | 3854 225 | 208 | 315 | 315 | 262
5 260 | 280 | 185 | 253 | 260 | 249 | 197
6 190 | 210 | 120 | 191 | 203 | 183 123
7 143.] 163 | 098 | 147 133 | 114 | 063
8 202 | 244 | 127 | 174 | 201 | 178 | 1.32
9 284 { 317 | 174 | 224 | 283 | 240 | 19
10 330 | 353 | 212 | 271 | 302 300 | 260
11 280 | 280 | 170 | 230 | 245| 232 | 1.95

: 12 190 | 210 | 1301 180 ] 189 | 148 131
13 148 | 170 | 088 | 130 | 128 | 104 | 072

Numbering of the measurement sites
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Table A4:  Dimple. heights. in the back panel of the reinforcement continuity systgm'“’"
casing; prof Ie section in cross-sectional direction according to Fzg B3 and AN
Fig. B6 e i

- Measu re e'_ t

site: i

profile sectio
1 ' 0 0.97 110
2 1 4.2 3.08 3.10
8 - 11.0 109 —
4 2 17.8 3.56 3 80
° - 24.6 1.36 4 36
6 3 314 5 60 Py
! : 38.2 . —
& 4 | 45.0 3.10 > 02
> - 518 1.61 1.51
19 5 58.6 3.37 3.29
1 - 65.4 128 —

& 12 6 72.2 3.51 331
'3 - T80 1.21 1.02
14 7 85.8 3.28 ' 319
5 _ 0.0 1.40 1.26

Nummer der Sickenreihe 1 2 2 4 5 5 .

8 g 0. g 12 L. A
Messstellennummer E% % - ? r’l1 Z riw ? rE\ 13_ r‘ﬁ 1&3 ;18

Numbering of the measurement sites
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Fig. B1: Systematic presentation of the shear test specimen
in the testing direction “longitudinal” according to
the leaflet “Rebending”
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Fig. B2: Systematic presentation of the shear test specimen in the testing direction

“cross-sectional” according to the leaflet “Rebending"
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Fig. B4: Cross-section of the back panel and of
the cover '

Fig. BS:  View of the back panel
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+Fig. B6:  Position of the profile measurements on the back panel (detailed presentation)
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Fig. B7: Shear test in longitudinal direction with reinforcement con-
tinuity system: Test specimen prior to the concreting of the
second part .

Fig. B8: Shear test in cross-sectional direction with reinforcement
continuity system: Test specimen prior to the concreting of
the second part
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Fig. B9:  Shear test in longitudinal direction with reinforcement con-
Ainuity system: Example of the fractured surface of a test
specimen with the reinforcement continuity system
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Fig. B10: Shear test in cross-sectional direction with reinforcément

continuity system: Example of the fractured surface of a
test specimen with the reinforcement continuity system
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Fig. B11: Shear test in longitudinal direction with reinforcement con-
tinuity system: Overview of a fractured reference member

Fig. B12: Shear test in cross-sectional direction with reinforcement
continuity system: Fractured surface of a reference member



