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jayaraj

Leaders in Timber

JAYARAJ INTERNATIONAL (P) LTD.

Timber Yard : No. 19, Puzhal Union Road,
Vadaperumbakkam, Chennai — 600 060
Projects Contact : 9840070992 | 9840815812 | 7092212666
Email : jayarajenquiry@gmail.com
Website : www.jayarajtimber.com T. RAJA SEKHAR

MANAGING DIRECTOR

LEADERS IN TEAKWOOD

TEAK WOOD LOGS | TEAK SIZES | TEAK PLANKS | DOORS & WINDOWS

Our company has 30+ years of expertise in Teakwood, importing from around 15 countries across the World. We
operate from Chennai offering excellent quality, pest-free Teakwood at competitive prices to our customers.
We supply PAN India to Builders, Saw millers, Traders, Furniture Manufacturers, etc.
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STRUCTURAL DESIGN

. What are the Basics of Structural Analysis?

. How Axial Force Crushes?

. How Tension Force Pulls?

. How Shear Force Tears?

. How Bending Moments, well, Bend?

. How Torsion Twists?

. What are the 3 Basic Types of Connections?

. What is a Stable and Unstable Structure?

. What Should | Know about Expansion and Contraction?
10. What Should | Know about Creep and Fatigue?
What are the Basics of Structural Analysis?

To understand how structures work, a few basic
concepts must be explained. A structure must be
designed to resist the likely forces it will encounter and
not fail or deflect too much. The common forces are snow
load, wind load, earthquake load, dead load (the actual
weight of the structure itself) and live load (people or
stored materials). The building code generally sets the
limits for those various design loads.

But the best place to begin an understanding of
simple structural analysis isn’t in the building codes and
the stipulated loads, but in knowing how simple structural
elements work and fail.

An additional reference for understanding structural
loads can be found in the US Department of Defense
Unified Facilities Criteria (UFC) STRUCTURAL LOAD
DATA (UFC 3-310-01 - 25 May 2005).

How Axial Force Crushes?

Columns and posts are defined as vertical structural
elements. A column or post transfers load from a roof or a
floor down to a foundation. For a simple column, most of
that load is an axial force that transfers downward. That
axial force (which may be caused by snow, dead and live
load) will be described in pounds or kips (thousands of
pounds). It's easy to imagine a column, say a wood 6 x 6
under a wood outside deck, with an axial load. That load
puts the column in compression. See Figure 3.1 Axial
Forces.

How Tension Force Pulls?

A steel cable attached to a cable winch illustrates
tension force quite well. As the cable winch is tightened,
the steel cable stretches tighter. The tension stress in
the steel cable increases (and the sag in the steel cable
gets to be less and less). At the allowable tension design
stress, say 30,000 psi (depending on the steel type) the
cable will be fully loaded. If more tension force is applied
with the cable winch, at some higher stress level the steel
yield strength will be reached and the cable will snap.
How Shear Force Tears?

A beam carries load (usually horizontally) from floors
and roofs to columns. A simple beam must be designed
to resist both shear and bending moments. Shear can
be illustrated by tearing open a potato chip bag. As your
hands grip the bag and pull in opposite directions, the
bag starts to tear in a shear failure. To open the bag using
tension, you would grip either end of the bag and pull
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A.R.Santhakumar
Former Emeritus Professor,
Department of

Civil Engineering IIT Madras

along a line, but in opposite directions. It would be quite
difficult to open a potato chip bag using tension, and the
chips would fly all over the floor. On the other hand, trying
to open that bag using axial force (compression) would
only smash the chips.

Shear stress in a beam goes to failure along a plane,
perpendicular to the beam, in which the load side of the
beam displaces downward. See Figure 3.2 Shear for an
illustration.
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It's imporan w unuerswanu uiad stiear 1anures tend to
happen quickly, without much notice or warning (i.e. not
much movement, creaking, deflection, etc.). Therefore
building codes tend to require a higher factor of safety
against shear failures when stipulating the allowable
stresses.

How Bending Moment, well, Bend?

A simple beam that works to carry the shear stress
must also be designed for the bending moment. Think
of a scaffold plank, a 2 x 10 piece of wood spanning 6’.
As you step onto the middle of the scaffold plank, you
notice some deflection downward. The scaffold plank is
now experiencing a bending moment. If you think about
the actual plank directly under your feet, the wood fibers
on the bottom of the plank are in tension, they are being
pulled apart as the plank bends downward. The wood
fibers on top of the scaffolding plank are in compression,
they are being pushed together.

You can visualize this effect by holding your right hand
outstretched, palm facing upward. Take the index finger
of your left hand and poke down into the middle of your
right palm. Cup your right hand just a bit. Now you get a
visual of a bending moment. The skin on the bottom of
your hand (around your knuckles) is in tension...the skin
is being stretched tight. The skin in your palm, right near
the applied load of your index finger, is in compression...
the skin is bunching together. Figure 1.4 illustrates.
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This conbept of bending is important to understand.
The scaffold plank acts as a beam, which is under load
and is resisting the bending moment. Consider the cross
section of the beam (i.e. the scaffold plank) at the point of
load (where you are standing). When a structural element
is being loaded in bending, the deflection, even if only
a small amount, causes tension in the lowest fibers of
the beam and compression in the top fibers. The failure
due to bending moment occurs as the beam deflects
and either the bottom fibers pull apart and fail in tension
or the top fibers crush and fail in compression. This is
illustrated in Figure 1.3 Bending Moment.

The shape of a steel “I” beam follows from this
understanding of bending moments. Since the extreme
stress in tension is at the bottom of the member and
the extreme stress in compression is at the top of the
member, a regular rectangular shape would have most
of its area under low stress. Only the very top and very
bottom would be under maximum stress. Figure 1.5
shows how a rectangular shape and an “I” beam might
be stressed. Obviously, since the steel rectangle beam
weighs 97 Ibs/foot and the W12x45 “I” beam weighs 45
Ibs/foot, the steel “I” beam is much more efficient to use.
How Torsion Twists?

Though not as common in most structural elements
as axial and tension forces, shear and bending moments,
torsion should also be understood. A lintel above a
doorway acts as a good illustration for torsion. Say the
lintel is a steel beam with concrete block laid directly on
top of the beam. That steel beam, then, must be designed
for shear and bending moment, but it has no torsion. All
the load is coming down directly on top of the steel beam
and transferring directly down through the concrete block
walls on either side of the door.

If the steel beam has a [1” steel plate welded onto the
bottom that sticks out 6” to carry a wythe of brick off to
the side, as well as the concrete block directly overhead,
then that beam will see torsion. The force from the brick
will try to twist that steel beam. That force is torsion and it
must be considered whenever a load is applied off to one
side of the center of the member.

What are the 3 Basic Types of Connections?

Beams, columns, joists and trusses all connect, both
to each other and eventually to some type of foundation.
On a construction site, these structural elements get
connected in many different ways: a wood beam bolts
to a steel girder, a steel joist welds to a steel beam, a
steel beam is buried into a massive concrete foundation.
To simplify structural design and analysis, though, all the
many different types of connections are grouped in three
basic categories: roller, pinned and fixed.

(a7)

The roller connection resists vertical forces only.
Think of a steel beam sitting, on bolted, with 8 inches
bearing on a 12” concrete wall. If a vertical force is
applied to the steel beam, it will resist, the beam can’t
move down through the wall. If a horizontal force is
applied to the beam, on the other hand, the beam can
easily slide further onto the wall. If the other end of the
beam is lowered, the beam bearing on the concrete wall
can easily pivot. Therefore, the roller connection resists
vertical loads, but not horizontal loads or moments, as
shown in the figure below.
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The pin connection resists both vertical and
horizontal forces. The pin connection shown in the figure
above clearly illustrates how a beam could connect to
a support. Both roller and pin connections are called
simple supports, because they don’t resist moments.

Fixed supports, on the other hand, do resist moments.
The figure above shows an example of a steel beam with
the bearing end buried in a concrete wall. Since their
can’t be any twisting or moving of the steel beam that
is buried in the concrete, that connection resists any
moment.

Most connections in construction are assumed to be
simple supports (roller and pin connections) because
the reality of getting a connection to resist a moment
is challenging. A steel beam bolted to a steel column
with angle clips on either side (photo) is assumed to
be a pinned connection, even though a bit of moment
resistance would occur. Similarly, almost any wood
member nailed or bolted to another wood member is
likely to be a pinned connection because of the difficulty
of transferring moment through that connection.

Moment connection usually are clearly stipulated
on sets of drawings and shown how to be obtained.
The photo shows the welded steel plate on the top and
bottom flanges of the beam to the column that transfers
the moment. When connecting structural elements, you
should consider if the connection can be a simple support
or needs to be a fixed (moment resisting) connection.
Whatis a Stable & Unstable Structure?

One of the big advantages of understanding the
basics of loads, connections and structural elements is
the ability to determine stable and unstable structures. A
stable structure has the proper combination of structural
members, shape and connections. A stable structure

(W)
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resists loads and stays in place with minimal deflection.
An unstable structure fails, not from structural members
failing due to over-stress, but from the unsoundness of
the geometry and the connection types. The figure below
illustrates.
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Many tim uilt on a job
site that are unstable and dangerous. Too often the
person building the temporary structure simply doesn’t
understand the importance of including diagonal bracing
or fixed supports to make the structure stable.

Make it a habit to look at structural systems and
determine where their stability comes from. The
advanced level of understanding that will arise from
paying attention to building structures will help you to see
problems before they cause failures. Whether building a
cabinet or a large building, the basics of structural design
apply.

What Should | Know about Expansion & Contraction?

In the world of construction the proper consideration
of the factors of expansion and contraction is often
missed. A survey of existing buildings tends to show
wall cracks near columns and cracks in the floor. The
Design Professional must detail the project to consider
expansion and contraction of materials. The best Design
Professional always do, but many neglect this important
area. Since the Construction Supervisor will have to
explain the cracks or bulges at the completion of the
project, he should review the drawings at the onset and
feel satisfied that the construction details will allow the
building to move appropriately. One doesn’'t need an
engineering degree to review these details, common
sense is by far the best guide. Incidentally, if no review
is performed and building does crack or bulge, my
experience shows it is very hard to convince a group
of people looking at the problem that it is not inferior
workmanship and the Contractor’s responsibility. It is
always difficult to explain the workings of expansion and
contraction.

There are several forces at work in concrete causing
expansion and contraction. Shrinkage occurs in concrete
due to excess water in the mix. Shrinkage occurs in
concrete at a decreasing rate for many years. After 90
days the average concrete shrinkage is 60% and after
1 year approximately 80% per the American Concrete
Institute references. Interestingly, if the dry concrete
were flooded with water, it would expand to near the
original volume.

(o8)

Temperature contraction tends to shorten the
concrete during cold weather. It is an interesting side
note that reinforced concrete only works because steel
and concrete react to temperature changes in an almost
identical manner. If they react differently, temperature
variations would tear reinforced concrete apart.
Temperature Expansion allows concrete to grow in high
temperatures. These expansion and contraction forces
must be considered in the concrete work.

By way of example, let’'s examine a concrete slab on
grade. If the concrete floor were to stay at a constant
temperature its entire life, the concrete would occupy the
largest volume right at the time of hydration (hardening).
From that time, the concrete will continue to shrink due
to to water evaporation. Therefore, in normal building,
where temperature swing is minimized, concrete
contraction will always be the main concern. However,
if this concrete slab were part of a large driveway
outside the high summer temperatures could expand the
concrete to greater than its initial size and necessitate
expansion joints.

Another method for dealing with contraction problems
in concrete is to utilize shrinkage-compensating
concrete. This special design mix both shrinks (like
normal concrete) and expands to provide a concrete that
has greatly reduced shrinkage. The extra cost for this
concrete will typically be the Owner’s decision.

Expansion and contraction should be considered in
all materials for a building project. But special attention
should be paid to the concrete work. Because of its
low tension strength, concrete will crack much sooner
than steel or aluminum. An awareness of expansion
and contraction goes a long way in avoiding potential
problems.

What Should | Know about Creep & Fatigue?

Simply defined, Creep is permanent deformation
(Deflection) of a structural member under the normal
working load. For example, a concrete beam will deflect
immediately under its working load, so a concrete floor
slab will deflect under its own weight and the weight
of the furniture and people setting on it. Over the next
2-5 years, though, the concrete beam will continue to
creep under the same load. This addition deflection due
to creep can be three times the magnitude of the initial
deflection.

If the load on the member is increased over time, the
immediate structural deflection and associated creep will
continue to increase. It is important for the Construction
Supervisor to realize that creep is a significant happening
in concrete members.

The other important concept is that of fatigue, defined
as fluctuating loading which leads a structural member to
fracture. Consider a concrete beam in a bridge, when a
truck drives across the bridge the beam is stressed and
then the load is removed. Fatigue is often considered as
the material strength after 2,00,000 cycles of loading.
When working on an older concrete building, it is helpful
to keep the concepts of creep and fatigue in mind.
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Tax Corner

Steps for e-Invoicing

A. Introduction:

‘e-Invoicing’ means reporting details of specified
GSTdocuments to a Government-notified portal i.e.,
InvoiceRegistration Portal (IRP) and obtaining an invoice
referencenumber. It doesn’t mean the generation of invoices
by aGovernment portal.

In e-invoicing, taxpayers continue to create their GST
invoices ontheir own Accounting/Billing/ERP Systems. These
invoices arereported to any of the six authorized ‘Invoice
RegistrationPortals (IRPs)’ in a standard format (called
‘Schema’ & notifiedas Form GST INV-1) and generating
Invoice Reference Numbers(IRN) on any of these portals is
free of charge.

B. To whom applicable/ who is eligible for e-Invoicing
Taxpayers whose aggregate turnover exceeds the notified

limits(based on PAN) in any preceding financial year (since

2017-18)(as per the relevant notification) are required to
comply with thee-invoicing regulations. Currently, the notified
aggregate turnoveris 5 crore and above is applicable from 1st

August 2023.

C. Exemption from e-Invoice:

Certain taxpayers or entities are exempted from
e-invoicereporting as per relevant notifications. Please refer to
therespective notifications for detailed information.

D. Which documents/supplies covered:

GST invoices, Credit Notes and Debit Notes in respect of
B2BSupplies, Supplies to SEZs (with and without payment),
Exports(with and without payment) and Deemed Exports.

E. Process of e-Invoice:

i. Taxpayers will continue to create their GST invoices ontheir
own Accounting/Billing/ERP Systems.

ii. These invoices will be reported to any of the six
authorized’Invoice Registration Portals (IRPs)'.

iii. On reporting, IRP returns a signed e-Invoice with a
unique‘lnvoice Reference Number (IRN) along with a QR
Code.

iv. Then, the Invoice (with QR Code) can be issued to
thereceiver. A GST invoice for B2B transaction will be
validonly with a valid IRN

F. Steps for E-invoice Reporting:

Step 1: Enablement for e-Invoicing:

i. All taxpayers who are eligible for the e-Invoicing, as per
theGovernment notifications are automatically enabled
forreporting of e-Invoices on any of the six authorized
IRPportals.

ii. The enablement status can be checked athttps://einvoice.
gst.gov.in .

ii. If an eligible taxpayer is not enabled for e-Invoice, they
canget self-enabled at https://einvoice.gst.gov.in .

iv. Please note that the enablement status on the
e-Invoiceportal doesn’t automatically mean that a taxpayer
is legallyobligated to do e-Invoicing. The ‘enablement’
is primarily toensure only the taxpayers having notified
turnover limits areable to register and test/report invoices

on IRPs.
Step 2: Register on any of the six Invoice Registration
Portals:

The Invoice Registration Portal (IRP) is the website

Bm. S.D. aevirevorest
Taxation Committee |

foruploading/reporting invoices by the notified persons.

Currently, sixIRP portals have been notified for reporting the

invoice. These sixactive Invoice Registration Portals (IRPs)

offer services forreporting e-Invoices and generating Invoice

Reference Numbers(IRN), free of charge.

The list of authorized portals is as follows:

https://einvoice1.gst.gov.in https://einvoice4.gst.gov.in

https://einvoice2.gst.gov.in https://einvoice5.gst.gov.in
https://einvoice3.gst.gov.in https://einvoice6.gst.gov.in

Enabled taxpayers must register on any of the six IRPs
before theycan start reporting e-invoices. This onboarding
process involves aone-time verification of the taxpayer's
registered mobile numberand email through an OTP.

Upon successful validation, login credentials for the IRP
portal arecreated, and the taxpayer is ready to report e-invoices.
Step 3 & 4: Reporting and Auto-population of
e-Invoice:

i. To receive an Invoice Reference Number (IRN) for their
e-Invoices, taxpayers must report the data of e-invoices
on thelRP portal using the predefined INV-01 schema in a
JSONformat.

ii. Most IRPs provide functionalities for reporting e-Invoices
viaoffline tool, online web tool, Mobile App and API-
basedmethods.

iii. The schema and the portal have built-in validations toprevent
duplicate reporting and other checks.

iv. Upon successful validation, a signed e-invoice, carrying
aunique IRN and a QR code, is returned to the taxpayer.

v. A copy of this invoice is then shared with the GST system
forauto-population in the supplier's GSTR-1 return.

vi. Issue e-Invoice with IRN details to buyer.

G. e-Invoice Verification:

To verify the IRN of an e-Invoice,
multipleoptions.

i. First, taxpayers can utilize the GSTN e-Invoice QR
CodeVerifier app, which is available on the Google Play /
AppStore, to verify e-invoices reported on any of the IRPs.

ii. Alternatively, taxpayers can use the "Search IRN"functionality
available at:https://einvoice.gst.gov.in/einvoice/search-irn

H. e-Invoice Master FO Portal:

i. As the number of IRP portals has increased to six, GSTN
hasdeveloped a comprehensive e-Invoice master
informationportal, which can be accessed at https:/
einvoice.gst.gov.in.

ii. This portal serves as a one-stop resource for all
e-Invoicingrelated information. It offers access to master
codes, theability to check enablement status, search IRN
functionality,information about all the IRPs along with links
to theirrespective portals, the e-invoice schema, and more.

ii. In the near future, this portal is also expected to provide
thefunctionality to download e-Invoices.

Disclaimer: The information provided above is intended for
guidanceand support purposes only. Taxpayers are advised
to refer to therelevant sections of the GST Act and Rules for
legal definitions andinterpretation. The content shared does
not constitute legal advice.Users are responsible for ensuring
compliance with applicable lawsand regulations.
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