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Abstract - The Concrete Capacity Design(CCD) method has been used in the design of anchor since 2001 and Korean design
code specify that concrete breakout capacity of CIP anchor under seismic load shall be taken as 75% of static capacity. In this
study, an experimental study was performed to evaluate the concrete breakout capacity of unreinforced CIP anchors under
dynamic shear force. For the purpose, three static and dynamic shear-loading tests were conducted using 20mm diameter
anchors, respectively. The edge distance of 120mm was considered in the tests. In the dynamic tests, 15 cycles pulsating load
with 1Hz speed was applied and the magnitude of loading step was increased until concrete breakout failure occurs. From the
tests, the concrete breakout capacity under dynamic shear loading showed nearly same capacity by static loading.
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Table 1. Shear test results (Petersen et al.[”])

Embe§. Load type Failur.e load
depth (in.) (kips)

Monotonic 14.18, 14.46

4.0 Uni-cyclic 13.44, 14.28

Reversed Cyclic 14.13, 14.76

Monotonic 13.41, 15.82

6.0 Uni-cyclic 14.84, 15.18

Reversed Cyclic 14.33, 14.57

Note) linch=25.4mm, lkips=4.4482kN
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Table 2. Compressive strength of cylinder and core

Compressive Mean
Block

o¢ strength (MPa) (MPa)
315

Cylinder 32.8 323
B1 32.6
30.2

Core 133 31.7
347

Cylinder 34.7 35.1
B2 35.8
32.8

Core 348 33.8

40
A30—
Z
<
1§20-
A
10 /
0 T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12
Displacement (mm)
(a) UD-1
40
_ 304
Z
=
B 20
S
104
0 T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12
Displacement (mm)
(b) UD-2
40
30+
=z
=
] 20
g 20
-
10
0 T T T T T T T T

01 2 3 4 5 6 7 8 9 10 11 12
Displacement (mm)

(c) UD-3

Fig. 11. Load-displacement curve (dynamic tests)

Table 3. Test results for shear loading

Ultimate Displace-
Loading | Specimen | Block loading ment
(kN) (mm)
US-1 BI 42.0 9.0
Static UsS-2 49.5 8.9
B2
UsS-3 46.2 7.6
UD-1 443 6.8
Dynamic UD-2 B1 445 7.8
UD-3 44.6 6.6
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Table 4. Normalized breakout capacity
l V . norm norm
Specimen Block ¢ wtest Vidtest Mean e, CCD Mean
(mm) (kN) (kN) (kN) (kN) (kN)
US-1 Bl 75 42.0 36.2 37.5
US-2 B 108 49.5 40.9 384 40.4 39.8
UsS-3 125 46.2 38.2 41.5
UD-1 53 443 38.2 35.0
UD-2 B1 115 44.5 38.4 38.3 40.9 38.8
UD-3 108 44.6 38.4 40.4
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