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Verification example - FEAKalc 3D vs. ETABS

The frame was analysed in both FEAKalc 3D and ETABS using identical geometry, loading,
member properties and support conditions. All members are 600 x 600 mm concrete sections,

with fc =40 MPa and E=28,000 MPa.

The comparison shows very close agreement between the two programs:

1- Bending moments, shear forces and axial forces are_essentially identical throughout the frame.

2- The maximum beam sagging moment is 490.36 kNm in FEAKalc 3D, compared with 490.73
kKNm in ETABS (agreement within 0.075 %)

3- The principal joint and column forces generally match to the displayed precision.

4- At the upper-right joint, both programs calculate a horizontal displacement of 1.682 mm and a
vertical displacement of -0.165 mm (identical)

Overall, the example demonstrates excellent correlation between FEAKalc 3D and ETABS for
frame actions and nodal displacements.
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‘ Translation, mm 1682 0.000 0.165 j&
| Rotation, rad 0.000000 0.001766 0.000000
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Column Design Report

a@b FEAKalc 3D Concrete Column Design Memo
RKAI:C AS 3600 RC Column Check

STRUCTURAL ENGINEERING

PASS

Member Governing Load Case Governing section
F1 LC-1.35DL / 660 x 600
f'c fy Cover to Reo Centre
40 MPa 500 MPa 54 mm
Design Height
Effective Length 22 Effective Length 33 Design Height/
6000 mm 6000 mm 6000 mm
Bars Reinforcement Utilisation
7 x 10 N20 2.62 % 85 %

Applied Design Actions

Item Value
N* 567 kN /

Design Height

M22 top 16.99 kNm
M22 bottom -16.99 kNm
M33 top 630.36 kNm
M33 bottom -630.36 kNm

Direction 22 Column Check

Item Value

Balanced moment capacity 995 kNm

Euler buckling force, Ncr 14689 kN

Km 1.00

Moment magnifier, db 1.04

Pure bending capacity 963.00 kNm

Design moment, M22* 18.00 kNm

N / bd index 1.58

M / bd? index 0.08

Utilisation 7.000000000000001%

Educational Example Only — Refer to current Australian Standards and project-specific requirements before design.
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Interaction Diagram - Direction 22

Max M = 1094.14 kNm
Max N = 9979.23 kN

9979

Axial, N* (kN)

*=567, M*=18

®
0

-3929
0 547 1094

Moment, M* (kNm)

Direction 33 Column Check

Item Value
Balanced moment capacity 904.00 kNm
Euler buckling force, Ncr 13340 kN
Km 1.00
Moment magnifier, db 1.04

Pure bending capacity 868.00 kNm
Design moment, M33* 658.00 kNm
N / bd index 1.58

M / bd? index 3.05
Utilisation 71%

Educational Example Only — Refer to current Australian Standards and project-specific requirements before design.




Moment, M* (kNm)

Axial and Biaxial Capacity

Item Value
Squash load 9979 kN
Pure tension capacity 4006 kN
Muo 22 841.00 kNm
Muo 33 798.00 kNm
Biaxial power, ab 1.00

Biaxial utilisation 85%

Educational Example Only — Refer to current Australian Standards and project-specific requirements before design.
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Max M = 975.58 kNm
Max N = 9979.23 kN
9979
=z
=
*
Z
S
><
< N*=567, M*=658
o
0
-3929
0 488 976




-'g@" LEARNING IE [=] Concrete Frame By RK
v CENTRE - . . Sheet No. Date
RKALC =] FEAKalc Verification 9 7126

Biaxial Interaction Diagram
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Design Notes

Column reinforcement is selected from the concrete optimisation result.
The red marker represents the governing applied design action on each principal axis.

Educational Example Only — Refer to current Australian Standards and project-specific requirements before design.




.-‘@- LEARNING IE [=] Concrete Frame By RK

v CENTRE - . . Sheet No. Date
RKALC =] FEAKalc Verification 10 7126

STRUGTURAL ENGINEERING

Following is a critical point cross check at corner (eave) of the frame where
moment = 630 and co-existing shear = 493

Your Design Package is valid until 30/03/2030 10:44:38 PM

Inputs Flexural Reo

Materials As (mm?®) - Required Bot. 2926
fic (N/mm?) As - Adopted Bot 26N12 2941
Ty (N/mm?) 500 s Mpa (tension Reo) 500
fys (N/mm?) 500 As' (mm?*) - Required Top | Min

Flexural Rebar Dia mm N12w Adopted Top

DI

Shear Rebar Dia mm fs Mpa (comp Reo)

=079 f\f’=0_8? Ohub (Max-SingIe) 1269
Geometry (Units mm) Flexural Capacity 634
Width Shear & Torsion
Depth Veq (KN) 493
Bot. Coverto Centre Shear Stress 1.67
Top Coverto Centre Permitted Shear 8.1
Torsion Cover (clear)
£= 0.001511
Loads (KN , m)
gv = 40
Moment (ULS) 631
Kv= 0122
©Ter (KN.m) 85
Mibd*=3.53
®Ve (Nimm?) 0.58
Shear - Coexisting 493
) e — W3 (N/mm*) 1.09
Torsion - Coexisting Negligible
Axial force - for Shear D AFd (KN) 402
(-ve for compression) CL827REO 946
[ Calculate ][ To Cloud ]
AswIS (mm®mm) 0
‘ ShareKALC ‘ ASV/S (mmefmm) 1.44
RKALC Assistant (%) Min Shear Legs
Required Spacing 236

NAd.=82 /Ku=0.1633 / ©=0.85
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