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Tensile and Shear Strengths of New Type of Cast-in—Place Concrete
Insert Anchors Under Monotonic Loading
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Abstract

The damage to non-structural elements in buildings has been increasing due to earthquakes. In Korea, post-installed
anchors produced overseas have been mainly used for seismic anchorage of non-structural components to structures.
Recently, a new cast-in-place concrete insert anchor installed in concrete without drilling has been developed in Korea. In
this paper, an experimental study was conducted to evaluate the tensile and shear strengths of the newly developed anchor
under monotonic load. The failure modes of the tension specimens were divided into concrete breakout failure and steel
failure, and all shear specimens showed steel failure. In both tension and shear, the maximum loads of specimens were
greater than the nominal strengths predicted by the concrete design code (KDS 14 20 54). As a result, it is expected that
the current code can also be used to calculate the strength of the developed cast-in anchor.

Keyuords : Cast-in anchor, Headed insert, Tensile strength, Shear strength, Concrete failure, Thread faihure, Bolt fracture
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(Table 1) Nominal strength in tension

Failure mode Equation Value (kN)

Steel strength Ny =nxX A v X futa 372

Concrete breakout strength Noy = (Ane/ Aneo) X Weq.n X e n X Yp v X N, 1921

Pullout strength Ny =t p XN, 114.00

Concrete side-face blowout strength N, = (13xc¢,; X /A4, g ) XAX \/ﬂ 209.50
Note) V,,: nominal strength of a single anchor in tension as governed by the steel strength, n: number of
anchors, A, »: effective cross-sectional area of anchor in tension, f,,,: specified tensile strength of anchor steel,
N, nominal concrete breakout strength in tension of a single anchor, A4 ,,: projected concrete failure area of a

single anchor, A y,,: projected concrete failure area of a single anchor for calculation of strength in tension if not
limited by edge distance or spacing, V,: basic concrete breakout strength in tension of a ingle anchor in cracked
concrete, /V,,,: nominal pullout strength in tension of a single anchor, /V,: pullout strength in tension of a single

anchor in cracked concrete, V.

.. side-face blowout strength of a single anchor, c,;: distance from the center of

an anchor shaft to the edge of concrete in one direction, 4,,,: net bearing area of the head of stud, anchor bolt,

or headed deformed bar, A: modification factor to reflect the reduced mechanical properties of lightweight
concrete relative to normal weight concrete of the same compressive strength, and f,: specified compressive

strength of concrete.

(Table 2) Nominal strength in shear

Failure mode Equation Value (kN)
Steel strength Vie =nX0.6 XA, X f1a 2023
Concrete breakout strength (Side-face) Vi, = (A e/ Avee) X e v X e vy X by 1y X V) 4838
Concrete pryout strength Vep = ke X Ny, 20.77

Note) V,,:

sa*

nominal shear strength of a single anchor as governed by the steel strength, A,. ;: effective
cross-sectional area of anchor in shear, V,: nominal concrete breakout strength in shear of a single anchor, A4,:
projected concrete failure area of a single anchor in shear, A.,: projected concrete failure area of a single
anchor, for calculation of strength in shear, if not limited by corner influences, spacing, or member thickness, V:
basic concrete breakout strength in shear of a single anchor in cracked concrete, V/,: nominal concrete pryout

strength of a single anchor, and k,,: coefficient for pryout strength.
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(Table 3) Tension test results

Failure mode

Specimen T, (KN) T, (KN)

T-01 Concrete breakout 19.21 36.93
T-02 Concrete breakout  19.21 3449

T-03 Steel failure 33.72 3848
T-04 Steel failure 33.72 39.17
T-05 Steel failure 33.72 39.37

T-06 Concrete breakout  19.21 38.74

(b) Thread failure
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