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CEMENT

Concern About the Carbon Footprint

Ecological Concerns

Concrete is most
widely used

material on earth
apart from water

Almost 60% of
total CO2
emission is from
CM facility.



Concrete Vs Steel Housing

Time Gain

Quality Control

Construction Cost @

Sustainability (‘ Design Flexibility




Steel products for construction

Shes=ts, coils, coated ard ather Finished products
Sheset pikes, beams, sectians, mounds, rods and bars
I
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Electric process
Use of steel products
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smelting process
2000°C

" It's interesting to think of steel as a material
that can be easily deconstructed and reused
for another building, in another place.”

Sergio Baragafio, [baragafio], Spain



Set guidelines and intelligent techniques can help in speeding up the process of building a
house, even by an unskilled worker.

http://pcimplements.com/koenigins/wp-content/uploads/2014/03/home.jpg as seen on 23/11/2014



Floor Slab

blog.g8-life.com as seen on 23/11/2014
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http://www.truecore.com.au/images/source/Steel-success-award-1-def.jpg as seen on 23/11/2014



http://juniorhockeynetwork.com/wp-content/uploads/2014/08/Why.jpg as seen on 23/11/2014



Structurally sound and manufactured to
strict specifications and tolerances.

Fasy to modify and offers design flexibility.

Less maintenance, while offering
improved safety and resistance.
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Literature study/
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Design Brief

“To explore innovative application of steel in flooring and ceiling
which may result in solving User centered issues like reduction in
construction time, better design of joints, less involvement of skilled
labor force and finally come up with a working prototype or scaled
model of product.”
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Some Initial Ideations (Stage 1)
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Some Initial Ideations (After Stage 1)
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Ideation 1:

This idea is inspired from

Mangalore tiles with a number of

modern design inputs as threading

for screws, interlocking slots, etc

which make mounting and
~assembly easier. '



Some Initial Ideations (After Stage 1)
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Ideation 2:
This idea is a combination
of traditional technique and

Shiet
corrugated sheets. It enables e
easy fastening and allows for ey <
mounting of fixtures, etc.
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Some Initial Ideations (After Stage 1)
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Ideation 3:

This idea uses corrugation
(a single pitch) as a slot for
sliding and interlocking

adjoining panels.



Some Initial Ideations (After Stage 1)

; zz7 l'/
) 2 e P i

Vs
™ -
x 4

2
o i B ) R TP,
S NS

ORNRENON

~
b
)

RN

‘ .’. | "‘.{‘1“‘( Aﬂ"' ',plr,(,.il

- 1
2.~ (O wzfl‘j,:.:] y,n(d Ideation 4:
Here, the corrugated sheet is
sandwiched between wood and the
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While working on this project specially in structure of a house, along with my
guide and project met, we came up with very innovative idea of very strong
structure and we named it as
“CRISS-CROSS CORRUGATION structure” (CCC structure)



“CCC” ,What is it?

It is a innovative concept where two corrugated sheets are joined together in

Criss Cross manner.




Research on Galvanized Corrugated Sheets

Trough Width
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Typical types of corrugated sheets available in Indian market
http://i01.i.aliimg.com/img/pb/785/865/384/384865785_447 jpg as seen on 10/11/2014




Joining of Corrugated Sheets

v'Adhesive bonding
v'Welding
v'Riveting
v'Clinching
v'Fastening (Nut-bolt)
v Crimpling

v’ Stamping
v'Magnet fixing
v'Stitching

v'Snap on

v DST

v'Brazing

v'Eyelet



Joining of Corrugated Sheets

v'Welding
v'Clinching

v Crimpling
v'Stamping
v'Magnet fixing
v'Stitching

v'Snap on /" Out of these N
v DST is good because of

v'Brazing easiness in assembling and

disassembling corrugated

\ sheets. j

v'Eyelet
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Fig 24 (a) : Locktite adhesive bottles available in market http://www.loctite.com.au/loctite-tereson-products.htm as seen on 10/11/2014

HIGH TEMPTURE / CHEMICAL RESISTANCE Key characteristics of thread lockers
LOCTITE® H8600 HYSOL® STRUCTURAL *Single-component
ADHESIVE «Clean and easy to apply
Galvanized Bonder *Resists vibration

Excellent impact and shear strength on steel
and aluminium. Especially designed for severe

environments.



Advantage

Makes a quick, permanent
fastening when you can only
reach one side of the material.




From the three mentioned
technigues, fastening with nut
bolts allows ease of assembly and
disassembly. Considering our
application, which has to enable
easy, quick and reversible
procedures, fastening is preferred
over the other two techniques.

)h[[ )s://d2t1xgejof9utc.cloudfront.net/screenshots/pics/4bf7782e2959a8065bc393d0cf649d9a/medium.png as
seenon 12/11/2014



10Feet * 10Feet Actual Model : Load Validation

Fastening ~60 Kg load test ~130 Kg load test

~300 Kg load test

Ponding Effect = ~5mm



Time Study of RCC Floor Slab (1010

Mould Forming

Almost
10

Plumbing/Electric piping

BEVS




Time Study of Joining CCC Structure (10710

Placement of Corrugated
Sheets
Joining of Corrugated
Sheets
Plumbing/Electric piping —m




Cost Estimation : RCCVs CCC (1010’ Area)

Corrugated Sheets
(6 sheets) ey 8000
Equipment and —— ¥ 2000
Transportation e
¥10500 /-
approx.

Thus, from the cost analysis, it is clear

Concrete (M20) iﬁp?g_(’
Rebar (0.4 cm )(48 meter) %2500
approx.
Rebar (0.8 cm )(48 meter) fafp(?ogo
Labour, Equipment Z 5000
and Transportation 3pprox.
15% Extra % 2625
Approx.

that the proposed cross corrugation

% 20,125/-
approx.

technique reduces the costs by almost

\_ 50%. )




Why Criss-Cross?

Single Sided = Stiffness in
one direction
CCC = Stiffness in both
direction

\ J




Where we can use this Structure?
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https://c1.staticflickr.com/1/42/102017268_756ae32e41.jpg as
seenon 10/11/2014




Some Initial Ideations (After Stage 2)
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Ideation 1:

Fecl by |0teet nsulation is a must as per laws lai
—-{ﬁ_ E_—_i_—_—é-_- T e ] N e T W—é—r——ﬂ—i——i_ Fllew down by construction authorities (Steel

p——— z.li Building part-E, 2003). The ideation
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T e P T e e P e Wﬂdﬁg aims to include the same as a filler

between the corrugation.



Some Initial Ideations (After Stage 2)
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Ideation 2:

) 7, A7 77 i B - The ideation includes rubber dampers to
AT AT standardize as per regulatory laws




Some Initial Ideations (After Stage 2)
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Ideation 3:
. Considering analogies from vehicles and
earlier ideations, here rubber dampers and
Ulipaniit “umpeP s anti-vibration pads have been used. This
' : might | m % r ion in
cre wed @ Gt Hhe TUBM ead to almost 80% reductio
vibrations.
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Some Initial Ideations (After Stage 2)
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“{:e.o Here dedicated steel supports are

bolted to concrete beams and the

| corrugated sheets are then held by

these clamp-like supports. This
allows for thermal expansion and
a certain degree of freedom for
movement.

(Bridges use such techniques)




Some Initial Ideations (After Stage 2)

|

Ideation 5:
The earlier ideations have been modified,

where it is proposed that the beams are
themselves precast in such a manner to
allow for easy resting of sheets without

any external Component.
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Ideation 6:
s C!"M‘P‘ffze, the clamps are anchored to the
beams as in earlier ideations, but the
freedom of movement is restricted by
bolting the corrugated sheets, thus
improving upon the earlier design.
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3D models of ideation

Construction details : How to use Criss-cross Corrugation
Structure as a Floor Structure?

1:10 scale model



Step wise Procedure of using Criss Cross Corrugated
Structure as a Floor Slab.

Step 1:
Two corrugated sheets are joined together by pop
riveting in Criss cross manner

Step 2:
Grid along with cement is placed above the structure as
shown

Step 3:
By using any plane batten or a plane rod ,leaving of
the grid + cement is done.




Step 4:
Depending upon the area insert steel rod of having
die 8mm inside the grid + cement.

Step 5:

As we are getting nice level of grid + cement just
place the tiles above that. If needed use cement
pest to settle the tile perfectly.




STANDARD
PRECAUTIONS

http://www.idacontrol.com/images/sup-Cautionary_warning_480_Caution.jpg As seen on 24/11/2014

Vibrations

http://www.sciencevideos.com/Images/vibration2.jpg as seen on 24/11/2014



Acoustics

According to Steel
Building Part E (2003)
regulation use of mineral
wool is must in order to
decrease the acoustic
effect arising from steel
material.

http://www.firestopcaulking.com/store/images/mineral%20wool JPG as seen on 10/11/2014



Vibrations

http://img.directindustry.com/images_di/photo-g/rubber-dampers-28243-2793755.jpg
as seenon 10/11/2014

http://image.made-in-china.com/2f0j00YCLafeltvBzK/ as seen on 10/11/2014

As we know dynamic dampers are used on the rail to
reduce the noise and vibrations of steel railway bridge.
Same kind of dampers are used here to control the
vibrations. Following are two types of dampers
selected

a. Rubber damper

b. Antivibration pad

Anti vibration pad is cheap and durable as compared

to the rubber dampers.



Scenarios

1. CCC Structure
2. CCCto CCCjoinery

3. CCCto building joinery



Scenario 1. CCC Structure

Total 6 corrugated sheets (3 above and 3 below) in a criss cross manner are
used to made 1:1 size model. The arrangement provides gaps which can serve
as ducts for number of piping, wiring, etc.



Scenario 2. CCCto CCClJoinery

Overlapping



Scenario 3. CCC to building joinery

Concept 1's Exploded View

<« liles

<+— Grid + Cement

e ) \4 TMT steel rods

<+——CCC Structure

Anti vibration pad

Concrete beam




Concept 2’s Exploded View

Tile

Grid + cement

TMT steel rods

Pre-fabricated
steel clamp

Concrete beam




1:10 Scale model making

Colored vacuum formed sheet

S

Vv

CCC composite structure with details

T section fixing details



1:10 Scale model making

L

Fan %énéing details

Concrete structure
with CCC

T Supports

CCC beam support



Thank Youl!ll



