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Pinching Mechanism of Reinforced Concrete Elements
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Kim, Ji-Hyun Lee, Jung-Yoon
ABSTRACT

The response of a reinforced concrete element under cyclic shear is characterized by the
hysteretic loops of the shear stress-strain curves. These hysteretic loops can exhibit strength
deterioration, stiffness degradation, and a pinched shape. Recent tests have shown that the
orientation of steel grids in RC shear elements has a strong effect on the "pinching effect” in the
post-yield hysteretic loops. When the steel grid was set at a 45 degree angle to the shear plane,
there was no pinching effect and no strength deterioration. However, when the steel grid was set
parallel to the shear plane, there was a severe pinching effect and severe strength deterioration
with increasing shear strain magnitude. In this paper, two RC elements subjected to revered cyclic
shear stresses are considered to study the effect of the steel grid orientation. The presence and
absence of the pinching mechanism in the post-yield shear hysteretic loops is studied using the
Rotating Angle Softened Truss Model (RA-STM) theory.

1. MB

AR Tl 9AF FEEL w4 BANH 4 FFEY AAHFE AP &4 BN Z@
A7 #% AUAE FFAEE AR BebA o A2 Foo] YW TEES Mgy AF
3 yA £4 45e THL AWaF SN F2EY Aol U AFE ARHE Pyol e
S, gol dalN Hzz wae Yoz FxEe $¥e AT HA0 IR Wy BB &H3-
WY olBRe B A UBUA Feth 2eu A dad 22 w¥e 4o I2E

q A

ko(l
X
)

A

FHL &Fe] 0o Jt7E o E 8
2 ddge] HZEIE FA ¢HE AME o, ddE FE o] 3 EEy
A "B & A4 Za, Axe AR 281 duA 248 4% ZAE 2AANIG. 2
AFDE F2 W9 BEo] £ BT YXFE Mol M EAY FHF-HEY olFF X
13 24t AA"EGn Jerdth gEi £ dFdAE RA-STME ©
Wi B BE B 27 ¥4 4585 Hstuz

=
e 7289 ol
=

N

o
o b

*RAY, AESdeE AT HARR
T R34, Agddr A3FEH zay

482 =34



2. Rotating angle softened truss model (RA-STM)
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Fig.4 Comparison between predicted cyclic shear stress-strain curves of panels
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Fig.5 Predicted axial cyclic stress—strain curves of steel bars of panels in the longitudinal direction

Table 1. Specifications of analysis models

Concrete

steel in [ direction

steel in t direction

Panel

Je (MPa)

Rebars(mr)

Pr (%)

Sy (MPa)

Rebars(mr)

Pr (%)

S (MPa)

steel angle
to horizontal
direction

45

No.6(284)

1.70

428

| No.6(284)

1.70

428

450

No.6(284)

1.70

428

| No.6(284)

1.70
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