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SLABS4.0 beta is here!

Do you use our concrete floor structural design program SLABS in
your design jobs often? Do you like the combination of simplicity
and power SLABS offered but hope for the software to be more
user-friendly?

Well, we heard your voice, and this new version of SLABS will
definitely make you pleased!

With the help of the latest programming technology, we rewrote
the whole program, which now not only inherits the functions of
the previous version completely, but also introduces many new
features and opens the door for the further development, read
on....

Deep Beam and Wall Design Module in
R/C Building

A recent update to our R/C Building design program is well worth
having a | ook ..

Also,

We are going to hold seminars in Sydney on 10th, 11th and 12th
December. Seats are limited, if you're interested, please contact
us or visit our Website.

Foreword

Welcome to this first
newsletter from INDUCTA
engineering!

In each issue we will
summarize new features or
recent development made to
our software, and also include
some technical information
we consider may be of interest
to you.

You are encouraged to visit
our website to find out more
information, or if you like to
make a contribution, you are
welcome to contact us.

Overall we hope this
newsletter will be helpful to
you.
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Some New Features of
SLAB4.0

U Improved integration
functions

U Improved Result contours

U Support DWG/DXF import

U Hide common edges of slab
panels

U Slab on ground

U Accumulative select, net
select and select by element
type

U Orthogonal mode for
element creation

U Enhanced wide beam
generation and result
extraction.

U Improved CAD/Bitmap
background manipulation

U And much mor e.

SLABS4.0 beta is here!

The entire software has be
using the latest version of Microsoft .NET framework. This
means that SLABS4 is much more stable, responsive and
allows future development to be built on a solid foundation.

Models that have been created in previous versions of SLABS
(with or without result files) can be opened, meshed and
analyzed in SLABS4 without any preparation, modifications or
conversion required.

SLABS4 models have the ext
from other programs. The results file is saved separately as an
“ RST” file.

The framework of the new user interface has been based on
the structure of other INDUCTA software programs: R/C
Building, PT3D and PanelsPlus.
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Despite a brand new SLABS4 user interface, the layout of many windows within the software has been kept
similar to that of previous versions of SLABS. This will allow existing users to become familiar with the new
version in the least amount of time.

Specific tools that are used to perform certain tasks have been designed to be presented to the user only
when they are required. This greatly simplifies the user interface and menu lists.
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Using CAD files to generate models has
been developed with the focus on
simplifying the preparation required in
the CAD package prior to importing the
DWG/DXF file into SLABS4. The user can
import the CAD file and choose to
import elements from the CAD file, or
to only use the CAD file as a background
image to generate the model (similar to
the BMP import method in SLABS v3.5).

Results on screen have been

significantly improved from previous
versions with the option of displaying
deflection, moment and reinforcement
results as colored contour lines or filled
contour zones.



Deep Beam and Wall Design Module in R/C Building

The Concept

Deep beams and shear walls are widely used structural elements and because they can support weight
from several floors and they can span larger distances between the supports without any beams, they are
an especially efficient type of construction. R/C BUILDING software offers a set of state-of-the-art
analytical tools, based on the Finite Element approach that can be used in to analyse, design and detail
deep beams and shear walls.

The main advantage of the Finite Element approach is that we can get a very good insight into the

distribution of the internal forces, which will allow us to distribute the material in a manner that will
reduce the cost and at the same time to significantly increase the overall safety.

The walls and deep beams interact with other structural elements on the same floor and with the
elements on the upper and lower levels. Therefore a 3D structural model is the most appropriate
approach to analyse deep beams. The design of deep beams is governed by the internal stress
distribution, and it cannot be performed by the simplified beam theory based on uni-axial state of
stresses. The most accurate approach for deep beam design is to evaluate the distribution of in-plane
stresses, and to introduce steel bars where the concrete tension strength is exceeded. The stress
distribution in a deep beam is a bi-axial (2D) state of stress, where all in-plane stresses are considered. In
the R/ C BUILDING software al/l componenti al S
are obtained by the Finite Element Method (FEM). The stresses are evaluated in a number of detailed
points in the wall. The load bearing capacity of the wall is provided by limiting the compression stresses in
the concrete and the tensile stresses in the reinforcing steel.
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The design is based on two rules:

1. When the pri nci piadreate than ehstensild stiengthefithe dorarate, o
cracks will form and the tensile stress will be taken by the reinforcing bars in the horizontal and the
vertical direction. If the stress in the bars is limited to a specific magnitude, then the crack width can be
controlled, which in turn will ensure the strength and serviceability of the wall.

2. When the princi pal,isgedateréehanshe donpresive strengteas S i o n
concrete, it is assumed that the wall will fail. In this case the thickness of the wall or the concrete grade
should be increased. In practical designs this should be a rare case.

The wall is sub-divided into a number of rectangular design cells (xd/yd). The calculation of the required
reinforcement is performed at the middlep oi nt s of each design cell
is between 0.2m and to 0.3m (see Fig. 1 above). The design procedure consists of calculating the vertical
and the horizontal components of the total force acting at each cell, taking into account the thickness of
t he wall “t” and the orientation of the te
design is based omanlkdpopwhnkteptbessheasest(
is defined betweent he positive X axis and t, hngi-clatkwitee ct i

If a wall is subjected to out-of-plane actions, such as out-of-plane bending, then the stress-strain state

becomes three-dimensional and additional design considerations are needed. The three-dimensional
stress state is not considered in this method.

Software Usage

The first step is to mesh and analyse an F
switched on. This setting i sSeauvdinlgatl @ nprude
the “Wall |/ Deep Beam” window can be opened

is opened, entering a wall number will bring up a particular wall element and we can then examine all
the results and design the wall.

Before performing the design, we need to enter some values for the concrete compressive strength,
concrete tensile strength, as well as the anchoring length. R/C BUILDING software offers some default
values, but the designer may change these values at any time. The design process can be performed for
any Load Combination including the Load Envelope.

As the design of the reinforcement is based on the allowable stresses in bars, the user may vary the
val ue of t he al |, nwrdeb o examiné theeeffect sf tthis pasametegon the final
design. | f ,ifsore geuxaalmptlioe ,t hoe vy i el d , sthenl8nutg strhsseso
concept is applied. (Note that the load combination factors should be in compliance with the ultimate
stress concept.)

The user can also check the state of the principal stresses in tension and in compression for each Load
Case and Load Combination (including Envelope Load Combination) by pressing the buttons labelled
“Tension” 0 r Fot eGch smtfrregudtsstiis poasible to view the values of the compressive
stresses for each design cell (xd/yd), by moving the mouse over the wall.



This is considered as very conservative, which will limit the width of any cracks to 0.3mm. It is known that
the steel stress can go up to 50% or even 100% of the steel strength without compromising the load
bearing capacity of the deep beam. This figure has to be considered in conjunction with the values of the
load factors. If we use the ultimate load factors of (1.2G and 1.5Q), we may allow a limit of up to 80% or
100% of the allowable tensile stress (500 MPa). We need to also limit the steel stresses to 25% for the
service load combination (1.0G + 0.4Q), which will limit the crack width at service load conditions. A very
conservative approach will be to limit the concrete tensile stress to 2MPa for the service load
combination (1.0G + 0.4Q), which will prevent and cracks from forming in the concrete.

= Wall/Deep Beam Stresses and Design - |EI|5|
REINFORCEMENT DESING

Wall no. 1
Bending thicknes: 0.200m
Bending Modulus of Elasticity: 30000000
Membrane thicknes: 0.200m
Membrane Moduluz of Elasticity: 30000000
Poigson's ratio: 0.200
Load combination 1
‘Yert. Barz Spacing: 0.3 m
Horiz. Barz Spacing: 0.3 m
Wert. Barg [mm] = 12
Horiz. Barg [mm] = 12
Mumber of Layers = 2
N12 113 mm”2
N16 201 mm™2
NZ20 34 mm”™2
Extra bars: 1 M20

Steel Desing
Wall No. |1— VYertical Bars [grid) lﬂ \S‘r;:atiéiﬁgaifm 300 Fr—— T —
ﬁ?crete |32— Horiz Bars (grd) [ 47+ Horiz. Basic IW Wertic. Strese | Horiz. Stress
. Layers of Steel Iﬁ Sl i Dizplacement Design
Alomdbie. 1125 Anchorage L mm [700 [ Cosd Combin =]
'El?acr. fiet |1— v Smooth Extra Bars I 1. 1.2G=150 =l Euit 555 |

General Notes

Deep beams are typically made of concrete and they can support the load from several floors above the
deep beam. It is not uncommon for a concrete deep beam to support the load form 10 to 15 levels.
Sometimes the deep beams are made of grouted blocks. This type of construction should not be used for
spans greater than 10m, and should not support more than 2 to 3 levels. If grouted block are used, we
recommend that a very low value for the tensile strength of the masonry is adopted, for example 0.2 to
0.5 MPa. Also, special care must be taken during construction to ensure that all the cavities within the
entire wall are completely filled with grout, and it is strongly recommended that a minimum
reinforcement rate of 12@200 is adopted in both the vertical and the horizontal directions.
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A concrete deep beam can span over larger distances such as 10 to
14m, but it must be supported by walls and/or columns at a minimum
of two points. If a deep beam is not supported there will be large stress
concentrations in the slab at the wall ends, which can easily cause local
failure of the slab.

Normally the compression stress in the deep beams is not a problem.
However, if the compression is larger than 50% of the concrete
strength some special measures might be introduced. This can occur in
small zones above the column supports, and in these cases it is
recommended to extend the starter bars from the column into the wall
and to place 3 to 5 stirrups in the wall. This approach will provide
confinement of the concrete when high compression stresses are
applied.

In a deep beam design the bars in the vertical direction are of equal
significance as in the horizontal direction. It is recommended to adopt
the same bar size and spacing for the vertical and horizontal bars.
When using beam analogy, the final results will yield horizontal bars
only in the bottom section of the beam, and this approach cannot be
applied to the design of deep beams.

Usually the deformations of a deep beam are very small. We can make
a simplified evaluation of the long term deflections by multiplying the
short term deformations by a factor of 2 or 3.

The software does not check the minimum steel requirements for
concrete wall elements according to AS3600, and this has to be
checked manually by the design engineer. These requirements may
include selecting a basic reinforcing grid that complies with the
requirements in AS3600.

When a deep beam is used to transfer the load from the upper levels
and is supported by columns, its primary function is to transfer
(distribute) the load from the upper levels onto the supporting
el ements bel ow. However the d
attached to the bottom edge, W
The connection between the deep beam (wall) and the slab at the
bottom edge is in tension (especially at the mid-span), and a series of
anchors must be used to take this force. It is recommended to ignore
the contribution of the concrete when designing these types of joints
and to rely solely on the steel reinforcing bars.

(Article is available online, click here)
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