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This project assesses the proposed punching shear models for incorporation into the 2018 update to Fig 2 shows the slabs modelled in GSA with the | ‘ ‘

Eurocode 2. Three methods for calculating the punching shear resistance are compared, these are the openings. Individual elements were removed

Siburg and Hegger modification of Eurocode 2, Critical Shear Crack Theory (CSCT) and Eurocode 2. where the openings are located and the loading

Finite Element Analysis (FEA) is used to investigate the accuracy of the rotations and failure loads of remained the same. For slab SFO and CFO the a) CFO b) SEO
Critical Shear Crack Theory on El Salakawy et al. (2000) slab XXX. The effects of openings and varied failure load Is less than the test value and the I

eccentricity and a continuous Sherif and Dilger (2000) slab S1-2 are also modelled. rotation is estimated accurately in the y direction

but underestimated in the x direction. The failure
load Is also underestimated for SEO and the

sy i ' i i c) SFO
CSCT is based on the relationship that the punching o’ l:}i;;‘;::::jﬂ“‘ ](c:lanlsc:teioI:Ol;ittlzrr]]ile?ggtlij;?;?% iisttrlgat?j?regiotr:]e X

strength decreases with increasing rotation of the 2840 i Y | Fig 2: Openings of Slab in GSA
slab (Muttoni, 2008). Equation 1 expresses the i

- -50.80 kNmm/mm

rotation as a function of the applied load. The Siburg Failure Rotation against Eccentricity

and Hegger approach is a modification of Eurocode
2, where the radius of the control perimeter is

-63.49 kNmm/mm 0.05

The eccentricity of the applied load was varied

-76.19 kNmm/mm

e from -100 to 660mm and the results were

-88.89 KNmm/mm

- Failure Rotation
Beta=1.4

— Failure Rotation

~ Rotation (Rad)

reduced from 2d to 0.5d and the value for 3 relies on compared to slabs HXXX and XXX. The , Belateuby
the relationship between the load eccentricity and resistance is greatest when the eccentricity is X 30XXH rotation
the diameter of the loaded area. The Eurocode equal to Omm. As the eccentricity increases the - A
initially gave the most accurate results for both with variable B underestimates the failure load and B | | N
and without reinforcement, however CSCT needs . 1.4 overestimates the failure load. The rotations Failure Load against Eccentricity |
Investigating further using finite element analysis. B are accurate for slab XXX but for slab HXXX, with s ff \ ZEH’E’
; L Fig 1: Applied Loading and Contour Plot for higher eccentricity they are underestimated. B w %\3  easld
T V ' ] > X Failure e=300
VISR G . Slab XXX e
Parallel to the Free Edge Load against
Rotation The slab S1-2 from Sherif and Dilger (2000) and I;:;‘;:‘;:gj:;
Slab XXX was modelled in GSA because it had 20 . its steel support frame was modelled in Oasys i
. . . =140  oton Predicec GSA. The slab was loaded with a full UDL ——.
rotations and deflection profiles from the test data. S 10 S e - - -
Fig 1 shows contour pliz)ts used to measure the Ly — ncluding 5.12 kN/m for self-weight. The model s
radius, ry and obtain the moments on the support /\ D —— overestimates the edge column reaction, due to It o7t
o TS ) L 0 being elastic. The values of r. and the moment on
strip. The model gives a good approximation for the T ey the gupport strip are calculated from Fig 3. The it
failure rotation and the resistance is underestimated Perpendicular to the Free Edge Load against - . 2 i
in both directions. From GSA the side faces resist Rotation Va“dlty. of the rotations cannot be c;onﬂrmed as p—-
5104 of the shea.r and the front face 49% of the 229 deflection data is not available for this test. In the
sheoar force. 66% of the moment is resiosted by 160 \ — = X direction the failure load was underestimated
. 0] Z 140 —— Rotation Predicted . . . .
o o =120 ———— ——Beta = Leeuby and in the y direction the failure load was
I;If?o(/ure which is close to the ACI approximation of LI /\ — oo accurately estimated.
0. o Rotation Actual
R Fig 3: Contour Plot of S1-2
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Critical Shear Crack Theory relies on the rotations and failure load to be accurately predicted. The
FEA model of slab XXX gave better estimates for rotations and resistance than the simplified
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Engineering. 27 (2), 338. overestimated. If the opening is on the side face of the column it reduces the accuracy in the y
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