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Table 1 Outline of experiment

W/CH Anchor bar MY of interface

Specimen No. (%) Nominal Depth Shape Depth
diameter (mm) (mm)

C00-40-D10 40 2D10 100(10d) Flat 0.0
C07-40-D10 40 2D10 100(10d) A 7.1(10)
C14-40-D10 40 2D10 100(10d) JAN 14.1(20)
C00-40-D05 40 2D10 50(5d) Flat 0.0
C07-40-D05 40 2D10 50(5d) A 7.1(10)
C14-40-D0S 40 2D10 50(5d) JAN 14.1(20)
C00-90-D10 90 2D10 100(10d) Flat 0.0
C07-90-D10 90 2D10 100(10d) A 7.1(10)
C14-90-D10 90 2D10 100(10d) JAN 14.1(20)
C00-90-D05 90 2D10 50(5d) Flat 0.0
C07-90-D05 90 2D10 50(5d) A 7.1(10)
C14-90-D05 90 2D10 50(5d) A 14.1(20)

[Notes] W/C*: Water-cement ratiio of reinforcing mortare.
Water-cement ratio of existing mortar is 65%.
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Fig.2 Detail of interface of placing joint

Table 2 Mix proportion of mortar

w/C Unig weight (kg/mS) Target
o s/C

(%) Cement Water | Aggregate| flow
40 1.25 835 334 1,044
65 3.00 472 307 1415 200+10
90 4.50 339 305 1,527
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(c) unevenness of interface : 20 mm
Table 3 Test results of used materials
(a) Mortar of W/C=40%

Age Dencity Strength (I\(/[jPa) YOl;I;IgS Poisson's

(days) (g/cms) Tension OII.I- fooduius ratio
pression | (GPa)

28 2.23 4.28 55.5 — —

70 2.19 3.13 48.7 25.0 0.22

78 2.18 3.37 51.4 31.8 0.20

[Notes] Age=28 days: Water curing specimen, Age=70
and 78 days: Seal up curing specimens before
after experiments, respectively.

(b) Mortar of W/C=65%

Age | Dencity Stength (MPa) | Young's Poisson's
(days) (g/cmz) Tension COII.I- modulus ratio
pression | (GPa)
28 2.26 3.06 34.0 — —
82 2.18 2.50 32.7 21.4 0.18
90 2.17 2.64 34.5 22.4 0.19

[Notes] Age=28 days: Water curing specimen, Age=82
and 90 days: Seal up curing specimens before
after experiments, respectively.

(c) Mortar of W/C=90%

Age | Dencity Strength (MPa) | Young's [ s
(days) | (g/em’) | Tension C0n.1- modulus ratio
pression | (GPa)
28 2.20 1.93 18.0 — —
70 2.13 2.05 19.0 18.6 0.16
78 2.13 2.11 229 19.4 0.15

[Notes] Age=28 days: Water curing specimen, Age=70
and 78 days: Seal up curing specimens before
after experiments, respectively.

(d) Steel bars

Kind of | Nominal Ye.ild Tensile | Young's Tens.ile
steelbar | name point | strength | modulus | strain
(MPa) | (MPa) | (GPa) (%)
Stirrup D6 419 520 185 17.1
Anchor D10 366 500 195 19.9
Main bar | D13 339 478 192 21.3
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Fig.3 Shear loading apparatus
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Fig.4 Loading and measurement method
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Phot. 1 Final state of interface of placing joint (W/C of reinforcing mortar= 40%)

(c) C14-90-D10 specimen
Phot. 2 Final state of interface of placing joint (W/C of reinforcing mortar= 90%)
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Table 4 Test results of placing joint by

outside seismic reinforcement
Experimental results

at Initial slipping at Maximum load
Load Stress Load Stress

Pi(kKN) | oci(MPa)| Ps (kN) | ¢ s(MPa)
182 | 004 | 498 | 118
696 | 016 | 129.0 | 3.05
105 | 025 [ 1520 [ 3.59
546 | 013 | 472 | 112
9.80 | 023 | 63.1 1.49
1.8 | 028 | 740 [ 175
852 | 020 | 639 | 149
166 | 039 | 872 | 206
145 | 034 | 798 1.89
1.4 | 027 | 406 | 096
160 | 038 | 60.0 [ 142
144 | 034 [ 555 | 131

Shear

design Load
Psc
(kN)
36.6
36.6
36.6
36.2
36.2
36.2
35.6
35.6
35.6
35.6
35.6
35.6

Specimen No.
Slip

§ 5 (mm)
8.65
0.68
1.07
11.2
0.83
1.08
6.91
0.89
1.30
12.3
0.60
0.60

Ps/Psc

1.36
3.52
4.15
1.30
174
2.04
179
245
2.24
114
1.69
1.56
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Fig.5 Effects of some factors on shear strength
of placing joint
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Fig.6 Effects of unevenness of interface on
load-slip relation (W/C=40%)
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Fig.8 Effects of unevenness of interface on
uplift-slip relation (W/C=40%)
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ABSTRACT: In this study, the effects of the embedded depth of anchor, the unevenness of interface and the concrete strength
were investigated as the fundamental research for the purpose of the clarification of shear slip behavior of the placing joint by
outside seismic reinforcement. In this experiment, two embedded depths of anchor (the depths are 5d and 10d, in which d
is a nominal diameter of anchor) , three unevenness of interface (the W14 sizes are 0, 10 and 20 mm) and two water-cement
ratios of the reinforcing mortar (the water-cement ratios are 40 and 90 %) were selected as shown in Table 1. The
specimen as shown in Fig.l and the loading apparatus as shown in Fig. 3 were used in this experiment. = The results
obtained by the experiments can be summarized as follows:

1) The shear resistance of the placing joint reinforced by the anchor can be obtained as the sum of the dowel action by the
anchor and the interlocking action caused by the uneven interface.

2) The shear carrying capacity increases with increasing the embedded depth of the anchor and the unevenness of interface of
the placing joint, independently of the strength of reinforcing mortar.

3) In the case of the specimen with the flat interface and with the low strength of reinforcing mortar, the ductile load-slip
relationship of placing joint can be obtained.

KEYWORDS: Outside seismic reinforcement, Placing joint, Water-cement ratio, Anchor bar, Interlocking action, Dowel action
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