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Table 1 Outline of experiment

Anchor bar ¢ of interface
Specimen | W/C* . Embedded Depth
No. @y [ Nomimal )l aenh | shape | (width)
name
[ (mm) (mm)
F-D050 40 2D10 50 (5d) Flat —(282)
F-D075 40 2D10 75 (7.5d) Flat —(282)
F-D100 40 2D10 100 (10d) Flat —(282)
F-D150 40 2D10 150 (15d) Flat —(282)
T-D050 40 2D10 50 (5d) Triangle | 14 (28x10)
T-D075 40 | 2D10 | 75(7.5d) | Triangle | 14 (28x10)
T-D100 40 | 2D10 | 100 (10d) | Triangle | 14 (28x10)
T-D150 40 2D10 150 (15d) | Triangle | 14 (28x10)
S-D050 40 2D10 50 (5d) |Rectangle| 15 (255)
S-D075 40 2D10 | 75(7.5d) |Rectangle| 15(255)
S-D100 40 | 2D10 | 100(10d) |Rectangle] 15 (255)
S-D150 40 2D10 150 (15d) ]|Rectangle| 15 (255)

[Notes] W/C* : Water-cement ratio of reinforcing mortar,
Water-cement ratio of existing mortar is 90%,
d : Nominal diameter of anchor bar.
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Table 2 Mix proportion of mortar

W/C Unig weight (kg/ms) Target
' S/C
(%) Cement (C) | Water (W)| Sand (S) flow
40 1.25 835 334 1,044
. 200£10
90 4.50 339 305 1,527

Table 3 Test results of used materials
(a) Mortar of W/C=40%

Age Curing | Dencity Strength (l\gPa) Yot;nlg s
d thod 3 . om- | modulus
(days) | me (g/em’) | Tension oression | (GPa)
28 Water 2.23 4.19 63.0 —
63 Seal up 2.20 3.10 59.9 26.1
77 Seal up 2.19 3.08 63.1 28.1
[Notes] Age=63 and 77 days : Ages of before and
after experiments, respectively.
(b) Mortar of W/C=90%
Age Curing | Dencity Strength (1\(/{/Pa) Yo(timlg s
d ethod % | Tensi om- | modulus
(days) | m (g/em’) ension pression | (GPa)
28 Water 2.19 2.64 20.8 —
68 Seal up 2.13 2.61 22.7 18.0
82 Seal up 2.13 2.23 23.0 18.1
[Notes] Age=68 and 82 days : Ages of before and
after experiments, respectively.
(c) Steel bars
Kind of | Nominal Ye.ﬂd Tensile | Young's Tens.lle
steelbar | name point | strength | modulus | strain
(MPa) | (MPa) (GPa) (%)
Sub-steel 6 288 422 173 21.8
Stirrup D6 362 491 186 22.0
Anchor D10 362 500 196 22.4
Main bar | D13 370 516 197 19.9
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Table 4 Test results of placing joint by outside
seismic reinforcement

. Experiment Calculation
Specimen - -
No. Oi | Os | Qe ool 9% gaeos
(N) | (kKN) | (kN) (KN)
F-D050 | 18.3 42,0 | 1024 | 5.58 27.5 0.65
F-D075 | 25.5 49.0 | 1024 | 4.01 36.2 0.74
F-D100 | 50.2 62.0 | 1024 | 2.04 36.2 0.58
F-D150 | 43.9 83.0 | 102.4 | 2.33 36.2 0.44
T-D050 | 84.0 90.0 | 1024 | 1.22 27.5 0.31
T-D075 | 73.1 115.0 | 102.4 | 1.40 36.2 0.31
T-D100 | 119.8 | 130.0 | 102.4 | 0.85 36.2 0.28
T-D150 | 115.0 | 170.0 | 102.4 | 0.89 36.2 0.21
S-D050 | 71.5 84.0 [102.4 | 143 27.5 0.33
S-D075 | 111.4 | 117.0 | 102.4 | 0.92 36.2 0.31
S-D100 | 123.4 | 134.0 | 102.4 | 0.83 36.2 0.27
S-D150 | 130.0 | 141.0 | 102.4 | 0.79 36.2 0.26
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Table 5 Prediction of shear strength of placing
joint by outside seismic reinforcement

. Experimental results Analytical results
Specimen - - .
No. Os Slip | Uplift | Osc Qac Qcc OBc | Osc/Os
(N) | (mm) | (mm) | &N) | KN) | &) | (N)
F-D050 | 42.0 | 0.75 ] 0.62 | 40.3 | 40.3 0.0 0.0 | 0.96
F-D075 | 49.0 [11.00 | 0.96 | 52.1 | 52.1 0.0 0.0 1.06
F-D100 | 62.0 [13.66 | 0.87 | 62.5 | 62.5 0.0 0.0 1.01
F-D150 | 83.0 | 21.90 | 0.82 | 80.8 | 80.8 0.0 0.0 | 0.97
T-D050 | 90.0 | 0.79 | 2.40 | 90.0 | 40.3 | 49.7 0.0 1.00
T-D075 | 115.0 | 1.44 | 2.05 | 113.2 | 52.1 | 61.1 0.0 | 0.98
T-D100 | 130.0 | 1.10 | 1.76 | 133.4 | 62.5 | 70.9 0.0 1.03
T-D150 } 170.0 | 1.08 | 1.54 | 168.1 | 80.8 | 87.3 0.0 | 0.99
S-D050 | 84.0 | 0.75 | 2.49 ]100.3 | 40.3 0.0 | 60.0 | 1.19
S-D075 | 117.0 | 0.67 | 2.33 ] 112.1 | 52.1 0.0 | 60.0 | 0.96
S-D100 | 134.0 | 0.68 | 1.65 | 122.5 | 62.5 0.0 | 60.0 | 0.91
S-D150 | 141.0 | 0.85 | 1.21 | 140.8 | 80.8 0.0 ] 60.0 | 1.00
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(d) Embedded depth of anchor=15d
load-slip relationship
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FUNDAMENTAL STUDY ON SHEAR RESISTANT COMPONENTS
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ABSTRACT: In this study, the effects of the embedded depth of anchor and the uneven interface on the relationship between
the shear strength and the shear resistant components were investigated as the fundamental research for the purpose of the
clarification of shear carrying performance of the placing joint by outside seismic reinforcement.  In this experiment, four
embedded depths of anchor (the depths are 5d, 7.5d, 10d and 15d, provided that the mark of d was the nominal diameter of
anchor) and three uneven interfaces (the flat face (the width: 282 mm), the triangle face (the depthxwidth: 14 x28 mm and
the setting number: 10 pieces) and the rectangle face (the depthxwidth: 15%255 mm)) were selected as shown in Table 1.
The specimen, the loading method and measurement method as shown in Figs. 1 and 3 were used in this experiment. The
results obtained by the experiments can be summarized as follows:

1) The uplift of the placing joint with the uneven interface increases with decreasing the embedded depth of anchor, but that
of the placing joint with the flat interface is little affected by the embedded depth of anchor.

2) The effect of the embedded depth of anchor and the shape of uneven interface on the shear carrying capacity of the
placing joint reinforced by the anchor can be explained by using from Eq.1 to Eq.4.

3) The load-slippage relationship of the placing joint with the flat interface indicates the ductile behaviors.

KEYWORDS: Outside seismic reinforcement, Placing joint, Shear resistant components, Anchor bar, Interlocking action,
Bearing strength
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