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ñò¢ò	àÁð¢ð¤ù£¢èÀè¢°		å¼	ñè¤ö¢ê¢ê¤ò£ù	ªêò¢î¤.		ïñ¶	ñò¢òî¢î¤ù¢	ê££¢ð£è		 
2015-16ñ¢	Ýí¢®ù¢	ñ£ï¤ôî¢	î¬ôõó£è	î¤¼.	N.	ó°ï£îù¢	(	ºù¢ù£÷¢	ñò¢òî¢î¬ôõ£¢)	
«ð£ì¢®ò¤ù¢ø¤	å¼	ñùî£è		«î£¢ï¢ªî´è¢è¢ððì¢ì££¢.		Üõ¼è¢°	ªîù¢ùè	ñò¢òî¢î¤ù¢	
ê££¢ð¤ô¢	õ£ö¢î¢¶è¢è¬÷»ñ¢	îñ¤öè	èì¢´ï£¢	êé¢è	àÁð¢ð¤ù£¢èÀè¢°		ïù¢ø¤¬ò»ñ¢	
ªîó¤õ¤î¢¶è¢ªè£÷¢è¤«øù¢.

Þï¢î	ñ£îñ¢	20ñ¢	«îî¤	Üï¢îñ£ù	ñ£ï¤ôî¢î¤ô¢	èì¢´ï£¢	êé¢èî¢î¤ù¢	¹î¤ò	è¤¬÷	
¶õè¢èð¢ðì¢ì¶.		ïñ¶	Üè¤ô	Þï¢î¤ò		¶¬íî¢î¬ôõ£¢	î¤¼.	L.	Í£¢î¢î¤	ñø¢Áñ¢	
ñ£ï¤ôî¢î¬ôõ£¢	î¤¼.	D.R.	«êè£¢	Üõ£¢è÷¢	ªð¼ºòø¢ê¤	ªêò¢¶	ªêé¢èô¢ðì¢´	ñò¢òî¢î¤ù¢	
î¬ôõ£¢	î¤¼.	P.	ðöù¤	ñø¢Áñ¢	î¤¼.	V.	ªõé¢è«ìêù¢	Ýè¤«ò££¢	¶¬í»ìù¢	Üï¢îñ£ù¢	
ñò¢òî¢î¤¬ù	¶õè¢è¤	¬õî¢îù£¢.		ïñ¶	Üè¤ô	Þï¢î¤ò	ºù¢ù£÷¢	î¬ôõ£¢	 
î¤¼.	Þó£.	Þóî£è¤¼ì¢®íù¢		Üõ£¢è÷¢	èôï¢¶	ªè£í¢´	õ£ö¢î¢¶¬óò£ø¢ø¤ù££¢.	

21ñ¢	«îî¤	îñ¤ö¢ï£´	ñø¢Áñ¢	¹¶ê¢«êó¤	ñ£ï¤ô	ªð£¶è¢°¿	àÁð¢ð¤ù£¢è÷¤ù¢	Ãì¢ìñ¢	
ê¤øð¢ð£è	ïìï¢î¶.	Üî¤ô¢	ªîù¢ùè	ñò¢òî¢î¤ø¢°	àÁð¢ð¤ù£¢	«ê£¢è¢¬èò¤ô¢	ê£î¬ù	
ªêò¢î¬ñè¢°	ê£ù¢ø¤îö¢	ñò¢òî¢î¤ù¢	¶¬íî¢î¬ôõ£¢	î¤¼.	O.K.	ªêô¢õó£ü¢		Üõ£¢è÷¢	
ªðø¢Áè¢	ªè£í¢ì££¢.	

èìï¢î	27ñ¢	«îî¤	ªêù¢¬ù		Ýï¢î¤ó£	è¤÷ð¢	õ÷£èî¢î¤ô¢	ªîù¢ùè	ñò¢òî¢î¤ù¢	ê££¢ð£è	
ªêù¢¬ù	ªð¼ïèó	õ÷£¢ê¢ê¤	°ø¤î¢î	å¼	èôï¢î£ò¢¾	Ãì¢ìñ¢	ïñ¢ºìù¢	å¼é¢è¤¬íï¢î	
êé¢èé¢èÀìù¢	ï¬ìªðø¢ø¶.	Þî¤ô¢	CMDA	ï¤£¢õ£èî¢î¤ø¢°	ïñ¶	è¼î¢¶è¢è¬÷	
â´î¢¶¬óð¢ð¶	êñ¢ñï¢îñ£è	õ¤õ£î¤è¢èð¢ðì¢´	å¼	è¼î¢¶¼õ£è¢èñ¢	ªêò¢¶	Üó²è¢°	
êñ£¢ð¢ð¤è¢è	º®¾	ªêò¢òð¢ðì¢ì¶.

Üù¢¹ìù¢

R.	ê¤õè¢°ñ££¢
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An environmental friendly building materials have 
to be manufactured easily from the natural materials 
and reused easily after demolition. However, all recent 
materials are being manufactured in a factory and it 
is hard to reuse it. In last two to three decades, cost 
effective appropriate technologies have cross the bor-
ders of laboratory and research organizations and 
have reached real construction sites. Many experimen-
tal and demonstrative projects have been constructed 
across the country proving the strength and feasibility 
of these technologies. A number of cost effective ap-
propriate materials and technologies have been de-
veloped, standardized and are being used in the field 
with success over the years. Many of them have even 
proved themselves in the test of time. BIS has also in-
cluded many of these technologies under their umbrel-
la and are working towards covering the remaining so 
that minimum standardization is achieved and a stan-
dard specification for the same is evolved. 

Environmental friendly technology produce con-
struction materials which utilize locally available raw 
materials, wastes and by-products from industry, ag-
riculture and natural fibres and are being extensively 
utilized in the construction of low-income housing both 
in rural and urban areas. 

Building Materials & Technology Promotion Council 
(BMTPC), Central Building Research Institute (CBRI) 
and other Research Institutes engaged in R&D  are 
constantly driving in development of environment 
friendly, energy efficient and cost effective materials 
and technologies. These technologies have been suc-
cessfully utilized for environmental protection, employ-
ment generation and housing construction in rural and 
urban settlements in India and several other countries.

By and large, conventional building materials like 
burnt bricks, steel and cement are higher in cost, uti-
lize large amount of non-renewable natural resources 
like energy, minerals, top soil, forest cover, etc,. The 

continued use of such conventional materials have 
adverse impact on economy and environment. Envi-
ronment friendly materials and technologies with cost 
effectiveness are, therefore, required to be adopted for 
sustainable constructions which must fulfill some or 
more of the criteria  such as : Not endanger bio-re-
serves and be non-polluting, Be self sustaining and 
promote self reliance, Recycle polluting waste into us-
able materials, Utilize locally available materials, Utilize 
local skills, manpower and managing systems, Bene-
fit local economy by being income generating, Utilize 
renewable energy sources, Be accessible to people, 
Below in monetary cost. 

Some of the Cost effective technologies adopted in 
building construction are highlighted:

In Foundations:

• Random rubble masonry in mud/cement mortar 
placed in excavation over thick sand bed. Rubble 
pointing above ground level in stabilized cement 
mortar.

• Use of lean cement concrete mix 1:8:16 for base 
with brick masonry in 1:6 cement mortar footings.

• Use of lean cement concrete mix as above for base 
and over burned bricks masonry in cement lime 
mortar (1:2:12) footings. 

• Arch foundations in place of spread foundations.

In Walls:

• Brick work in 1:6 cement mortar using bricks from 
black cotton and inferior soil stabilized with fly-ash.

• Rat-trap bond brick work in 1:2:12 cement lime 
mortar/1:1.5:3 cement sand mortar.

• Hollow concrete block masonry in cement mortar.

• Compressed mud blocks masonry in mud mortar.

• Stabilized mud blocks masonry (4% cement or 
lime) in stabilized mud mortar.

Colonel. P Nallathambi, ME(Structural Engg), MBA, FIE, FIV 
M/S Sakthi Consultancy Pvt. Ltd.

Environmental Friendly and 
Cost Effective Building Materials 
for Construction
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• Sand lime brick walls in 1:6 cement mortar.

• FAL-G sand block with 1:6 cement mortar.

• Fly Ash-Sand-Lime-Gypsum Bricks.

• Compressed Earth/Fly Ash Sand Lime Gypsum 
Blocks (Interlocking Type).

• Compressed Earth Bricks/Blocks.

• Clay Fly Ash Burnt Bricks IBT.

• Marble Slurry Bricks.

• Cellular Light Weight Concrete.

• Reinforced Brick Panels & Joists.

• Ferro cement Wall Panels.

• Bamboo Mat Board.

• Bamboo Mat Veneer Composites.

• Bamboo-Rice Husk Composite.

• Fly Ash Polymer Composite.

• Sandwitched Fly Ash Panel.

• Non Erodable Mud Plaster.

• Fly Ash Sand Lime Bricks.

• Solid Concrete and Stone Bricks.

In Roofs:

• Domes and vaults in brick or stabilized mud block 
with appropriate mortar.

• Upgraded thatch roof on appropriate frame work.

• Pre-cast RCC “L” panel.

• Precast RCC cored units in M15 concrete.

• Precast RCC channel units in M15 concrete.

• Precast Waffle units in M15 concrete. 

• Burnt clay tube roofing in vault form.

• Bamboo Corrugated Roofing Sheet.

• Precast RC Planks. 

• Prefabricated Brick Panels .

• Precast RB Curved Panels. 

• Precast RC Channel Roofing .

• Precast Hollow Slabs.

• Precast Concrete Panels.

• Trapezon Panel Roofing. 

• Un reinforced Pyramidal Brick Roof.

• Precast Curved Brick Arch Panel Roofing.
• Blast Furnace Slag Composite.

In Floor/ Roof:

• Filler slabs.
• Partly precast RCC planks and joist in M15 con-

crete.
• Partly precast RCC joist and brick panels.
• Partly precast RCC in hollow concrete blocks.
• Thin RCC ribbed slabs.
• Ferro cement channels.
• Brick funicular shell on edge beam.
• Bamboo reinforced concrete.
• Brick funicular shells with RCC edge beams.
• Brick jack arched over RCC joist.
• Precast RCC cored units in M15 concrete. 
• Precast RCC channel units in M15 concrete.
• Micro Concrete Roofing Tiles.
• Mosaic & Checkered Flooring Tiles.
• Ferrocement C-Beams/Rafters.
• Concrete Paving Blocks.

Spanning elements for openings:

• Brick arches : Flat, semi circular and segmented.
• Precast thin lintel and lintel cum chajja.
• Brick arch with sand stone chajja.
• Ferro cement chajjas.

Door cum window frames:

• Precast RCC frames with wood insert.
• Resin bonded saw dust frame.
• Polyvinyl chloride frame. 
• Fiber reinforced plastic frame.
• Glass Reinforced Polymer (GRP) Door Shutter & 

Frames.

Door panels:

• Plantation timber styles with particle board inserts.
• Medium density fiber board doors.
• Cement bonded particle board
• Plantation timber style with rice husk board inserts.
• Red mud polymer panel doors.
• Ferrocement doors.
• Polyvinyl chloride doors panels.
• Flyash/Red Mud Polymer Doors and Panel Prod-

ucts.
• Finger Jointed Lumber from Plantation Timbers.
• Coir Polymer Composite Boards & Ply.
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Few products used for constructions are briefly 
highlighted below:

Flyash-Sand-Lime-Gypsum Bricks. 

These bricks are   used for walls in housing and all 
types of buildings and boundary walls as an infill wall.

Compressed Earth / Fly Ash Sand Lime Gypsum 
Blocks (Interlocking Type).

These blocks are used in walls for all types of con-
structions. They are interlocking type of blocks, re-
quired minimum quantity of mortar for plastering in the 
masonry work. The  performance of masonry is good 
because of less number of joints. Volume of one block 
is equivalent to three standard size bricks.

Compressed Earth Bricks/Blocks.

These blocks are used in walling in a variety of ways 
to construct buildings that are aesthetic, efficient and 
easy to build.  Better thermal insulation, external and 
internal plastering not essential.

Clay Fly ash Burnt Bricks IBT.

It is uses for walling in the same manner as conven-
tional burnt clay bricks.  Reduction in drying shrinkage 
and efflorescence as compared to clay bricks. Better 
thermal insulation and good strength.

Marble Slurry Bricks.

These bricks are used for walling as an alternative 
to conventional clay bricks. Much stronger than clay 
bricks, Good heat and sound insulation, Fire resistant 
technology,  Plastering can be avoided,  High load 
bearing capacity.

Cellular Light Weight Concrete.

In is used in multi- storied buildings as an alterna-
tive to conventional bricks/blocks and it helps in sub-
stantial reduction of dead weight leading to reduction 
of cost of foundations.  Fly ash/ Volcanic ash as one of 
the major constituents used in these concrete blocks. 
It has got high thermal insulation which is more suitable 
to air-conditioned buildings.

Rat Trap Bond Brick Masonry.

Bricks placed on edge in 1:6 cement sand mortar  
is a rat trap bond wall. It is used in walls as an alter-
native to conventional English/ Flemish bond.  Advan-
tages are, reduction in consumption of bricks by 25% 
as compared to 230 mm thick solid brick wall.  Good 
thermal insulation, equal strength compared to other 
conventional bonds and same stability as that of solid 

walls are the advantages of using Rat Trap Bond brick 
masonry.

Micro Concrete Roofing Tiles.

It is used as cladding for sloping roofs of different 
types of buildings, as a substitute to country tiles, as-
bestos and other corrugated sheets. Benefits are: (a) 
More durable and strong in different climatic conditions 
(b)  coloured tiles are available (c) Manageable tile size 
make the structure relatively lighter.

Finger Jointed Lumber from Plantation Timber.

It is used to join smaller sections of plantation tim-
ber for bringing them upto useable length for panelling, 
partitions, panel doors, flush doors, furniture, joinery 
etc.  Advantages are: (a)Saving finger wood by utilisa-
tion of plantation wood (b) Joint strength are upto 75% 
of original wood strength.

Emerging Technologies for Housing  and  Building 
Construction By Building Materials & Technology Pro-
motion Council  (BMTPC)

R-Panels - Panel Building System using steel mesh, 
polystyrene core and chipping concrete. 

R- Panel system is a modular panel composed of 
two electro –welded galvanized high resistance  steel 
meshes having dia 2.5 – 5 mm are joined by connectors 
and  suitably shaped foam polystyrene plate is fixed in 
the middle.  This polystyrene is self-extinguishing foam 
polystyrene, which is used as disposable foam and as 
an insulating layer. EPS is made of carbon hydrogen 
and 98% air. Once the panels are installed, they are an-
chored and finished with the application of light weight 
concrete on both the sides.

This building system is a load bearing wall construc-
tion which is seismic resistant and thermally insulated.  
As a load bearing element, the double panels and the 
floors are finished during the installation with concrete 
of suitable grade and placed into the slab ribs as well.  
In the case of non-load bearing walls, concrete plaster 
or even a pre-mixed one is applied for a thickness of 
at least 25mm. Buildings of any types and architectural 
structural ranging from most simple to most complicat-
ed ones could be constructed using R- Panel sytem.

Expanded steel mesh panels, polystyrene beads & 
alleviated concrete.

These panels are prepared at  a site in a conven-
tional manner by regular, poured, heavy concrete or 
alleviated concrete.  The galvanized steel mesh panels 
are  cast and expanded in continuous process from 1.6 
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mm thick and 30 cm wide galvanized sheet coil. They 
are tied to the soldered wire mesh and to the iron rods 
in the base and in the foundations and assembled in 
accordance with the design of the house.  The com-
plete skeleton of the construction along with the roof is 
formed by fitting galvanized steel wire studs horizontal-
ly and vertically into each other. Once this procedure is 
completed, alleviated or light concrete made up of ce-
ment, fiber, sand and expanded polystyrene beads (1-
4mm) are injected with a special concrete pump. The 

injected walls are then finished, levelled and smoothen 
from both the sides. 

Pre-stressed precast prefab technology using hol-
low core slab, beams, columns, solid walls, stairs, etc .

As the name suggest, these slabs, columns, 
beams, stairs, etc. are designed and manufactured in 
the factory shipped and erected at site.  The structural 
frame is commonly composed of rectangular columns 
of one or more storeys height. The beams are normal-
ly rectangular, L-shaped or inverted T-beams. They are 
single span or cantilever beams, simply supported and 
pin-connected to the columns. The joint between the 
floor elements are executed in such a way that concen-
trated loads are distributed over the whole floor. This 
system is widely used for multi storeys buildings.

Monolithic  Concrete  Technology  Using Plastic  Form 
Work. 

In this technology, walls and slabs are cast in one 
operation and specially designed light weight form/
moulds are use for concreting. Concrete is poured in 
to the special forms and forms are removed after set-
ting of concrete, which gives box like cubical structure 
of the required architectural design. This pre-designed 
formwork acts as some sort of assembly line produc-
tion and enables rapid construction of multiple units of 
repetitive type.

Monolithic Concrete Construction Using Aluminium 
Form Work.

In this system concrete walls and slabs are cast 
monolithically at one pour. This allow reduction in thick-
ness of concrete members below the minimum value 
than the conventional construction, just reducing the 
consumption of resources. This technology reduces 
the cost of maintenance and repair as compared to 
conventional system

Precast Concrete Panel.

These load bearing panels are made of reinforce 
concrete  with a polystyrene insulated core that var-
ies in size from 40mm to 200mm depending upon the 
insulation requirements. These panels are moulded in 
a specially designed steel moulds under control facto-
ry conditions. Then the panels are removed from the 
moulds and stacked vertically for curing. Power and 
water conduits are installed in the panels during pro-
duction.  Due to cohesive structural design, this system 
requires only strip foundation for most of the buildings.  
The concrete panels can be designed with the strength 
34 N/mm2 so as to have a stronger thinner and light 

R- Panel system

Expanded steel mesh panels

Plastic  Form Work
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weight panels as compared to concrete blocks or most 
poured concrete walls. This system takes two hours to 
prepare foundation and three hours for the panels to 
set.

Some of the Low Cost Technologies are Highlighted 
Below:

In the construction of walls, rammed earth, normal 
bricks, soil cement blocks, hollow clay blocks, dense 
concrete blocks, small, medium and room size panels 
etc of different sizes are used. However, bricks con-
tinue to be the backbone of the building industry. In 
actual construction, the number of the bricks or blocks 
that are broken into different sizes to fit into position at 
site is very large, which results in wastage of materi-
al and poor quality. Increasing the size of wall blocks 
will prove economical due to greater speed and less 
mortar consumption, which can be achieved by pro-
ducing low density bigger size wall blocks using indus-
trial wastes like blast furnace slag and fly ash. Several 
prefabrication techniques have been developed and 
executed for walls but these medium and large pan-
el techniques have not proved economical for low rise 
buildings as compared to traditional brick work.  

Non-erodable mud plaster.

The plaster over mud walls gets eroded during 
rains, which necessitates costly annual repairs. This 
can be made non-erodable by the use of bitumen cut-
back emulsion containing mixture of hot bitumen and 
kerosene oil. The mixture is pugged along with mud 
mortar and wheat/ rice straw. This mortar is applied on 
mud wall surface in thickness of 12 mm. One or two 
coats of mud cow dung slurry with cutback are applied 
after the plaster is dry. The maintenance cost is low due 
to enhanced durability of mud walls.

Precast curved brick arch panel roofing 

This roofing is same as RB panel roofing except 
that the panels do not have any reinforcement. A panel 
while casting is given a rise in the centre and thus an 
arching action is created. An overall economy of 30% 
has been achieved in single storied building and 20% 
in two or three storied buildings.

Precast Concrete Panel 

GFRG Wall Panel

Non erodable mud plaster

GFRG/ Rapid wall Building System Technology.

Gypsum plaster reinforced with glass fibers (GFRG) 
is a panel product suitable for rapid mass-scale build-
ings construction, was originally developed and used 
since 1990 in Australia. These panels are presently 
manufactured to a thickness of 124mm. The main ap-
plication is in the construction of walls, it can also be 
used in floor and roof slabs in combination with rein-
forced concrete. It is mandatory to provide embedded 
RCC horizontal tie beam over all the walls below the 
floor slab/roof slab. The panels may be unfilled, partial-
ly filled or fully filled with reinforced concrete as per re-
quirement. These panels possess substantial strength 
not only as load bearing elements but also capable to 
resist earthquake and wind. Buildings up to ten sto-
reys in low seismic zones can be designed with these 
systems. GFRG building systems can be constructed 
only with technical support or supervision by qualified 
engineers and constructors. 
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Pre Fab Brick Arch Panel

Un Reinforced Pyramidal Brick Roof

Un-reinforced pyramidal brick roof. 

Un-reinforced pyramidal brick roof construction 
system is suitable for low cost houses in cyclone af-
fected and other coastal areas. Corrosion of reinforce-
ment was found to be the major cause of failure of 
RCC structure in coastal areas and a pyramidal roof 
with brick and cement concrete without reinforcement 

was developed. The roof is provided with peripheral 
RCC Ring beam. The beam is supported on eight brick 
columns or walls and is cast as integral part of the py-
ramidal roof using suitable shuttering. The roof can be 
of different sizes and shapes. 

Conclusion

Engineers have created large numbers of concrete 
jungles in past two decades and the same trend is con-
tinuing. After few decades, all these buildings have to 
be demolished and dispose it off. We are going to have 
difficult time to handle the artificially made construction 
wastes. Let us think from now, how to make our future 
generations live in our mother earth safely and healthi-
ly. Therefore, let us use environmental friendly and cost 
effective technology construction materials for sustain-
able development.

“We do not inherit the Earth from our ancestors;  
We borrow it from our children”  -   Lakota
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ABSOLUTELY AMAZING MATHEMATICS

 1 x 8 +1                       =  9

    12 x 8 +2                    =  98

    123 x 8 +3                =  987

    1234 x 8 +4              =  9876

    12345 x 8 +5            =  98765

    1 23456 x 8 +6         =  987654

    1234567 x 8 +7        =  9876543

    12345678 x 8 +8      =  98765432

    1 23456789 x 8 +9   =  987654321
Courtesy - Whatsup
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Differing Site Conditions discovered unexpectedly 
during execution are quite common in construction. By 
and large, differing site conditions relate in majority to 
differing subsurface conditions experienced during the 
progress of the work. Soil is a variable material and 
soil strata can vary significantly even over small areas. 
Geotechnical investigations may not always complete-
ly and comprehensively indicate the varying soil pro-
file since tests and borings are usually made in limited 
numbers at selected locations. These usually affect the 
contractor’s time schedules and costs. 

Consequences of Differing Site Conditions 

These could be one or more of the following: 

• Greater difficulty in excavation or removal with cor-
responding increase in cost and time. 

• Increase (or decrease) in the quantities to be exca-
vated with corresponding increase (or decrease) in 
cost and time. 

• Suitability or otherwise of material from identified 
borrow pits or quarries. Contractor may need to in-
cur more expenditure and invest more time to trans-
port materials from an alternate site, at a location 
further than anticipated. 

• When a situation arises that what is physically ob-
tained at site is different from what is expected or 
anticipated, the consequences of such a situation 
will have to be borne by one of the parties to the 
contract. 

• This paper examines contractor claims for addition-
al compensation when contractors’ costs are more 
than expected because of unforeseen site condi-
tions. 

Differing Site Conditions and the Contracting System 

A contractor who designs and builds assumes 
all the risks of differing site or subsurface conditions. 
There is no ambiguity as to who assumes the risk of 
additional expenditure if and when unanticipated sit-
uations arise. However, in contracts where the design 
and construction is done by different agencies there is 

a problem in determining as to who assumes the risk 
of unforeseen site conditions. 

In normal construction projects, soil investigations 
will be carried out by the owner using available re-
sources or through a geotechnical consultant. The test 
results will be used to design and plan the structural 
elements and to ascertain the cost and effort involved 
in excavation, filling and other subsurface related pro-
cesses. This information on site, soil and subsurface 
parameters may be made available to the contractors 
bidding for the project. 

Owners may or may not guarantee the accuracy 
of the test results and the information provided. The 
bidders will usually be warned that they must inspect 
the site and conduct their own tests independent of the 
results provided. Generally, this does not happen since 
the time available is short and the effort and expen-
diture involved considerable. As a result, contractors 
submit bids without a clear idea as to the prevailing 
site conditions, especially subsurface conditions, and 
frequently find themselves facing problems and addi-
tional costs that were not anticipated. There is need to 
clearly understand and appreciate how this risk is likely 
to be apportioned.

 Information Provided by the Owner 

As brought out earlier, owner generally provide the 
necessary information and test results to prospective 
bidders based on the actual investigations carried 
out on the site. Such information may be factual eg: 
physical details, geological details, number and loca-
tions of bores or pits, depths to which investigations 
carried out, test methodologies, results of tests and so 
on. Information provided may also be by deduction or 
analysis of the acquired site and test data with certain 
professional opinions expressed. Normally, contrac-
tors will base their bids on the information so provided. 

Owner’s Concerns on the Information Provided 

The average owner is concerned that on issues 
pertaining to the accuracy of the information provided, 
the contractor should not have an opportunity to liti-
gate and recover additional costs. It is for this reason 

Dr. D Thukkaram

Differing Site Condition Claims
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that the owner may state that while the information is 
provided in good faith, the accuracy of the informa-
tion is not assured. This implies that the owner takes 
no responsibility for the information provided and the 
contractor should conduct independent tests and in-
spections to ascertain the actual conditions prevailing 
on the site. Such a disclaimer is common. If the owner 
sees no guaranteed protections if the accuracy of the 
information is challenged, then such disclaimers be-
come common. 

The second possibility is that the owner provides 
no information of any sort and advises the prospective 
bidders to make their own assessments on the site and 
thereafter make their bids. However, there is a problem 
here. However, a study of certain court directions indi-
cates that if information on the conditions prevailing at 
site is available to the owner, it is incumbent that such 
information is shared with the prospective contractors. 
Certain other dispensations by courts have been con-
trary to this. It is clear that this is a vexed issue and 
several varying points of view are possible in deciding 
who assumes the risk. 

The third possibility is that the owner states that the 
information provided is supplementary and outside the 
scope of the contract. This is an escape clause in the 
belief that the owner is thus immune to any claims on 
this account. 

Finally, what must be said as a matter of caution 
is that the concerns of the owners and the methods 
adopted to transfer risk and protect themselves have 
been considered and viewed differently by different 
courts.

Contractor’s Concerns on the Risk Assumed 

It is clear that the contractor will have to bear the 

risk of unforeseen site conditions unless it is estab-
lished beyond doubt that: 

• the contractor based his bid in good faith on the 
information provided by the owner

• contractual provisions exist to relieve the contractor 
of consequences due to unforeseen or unanticipat-
ed site conditions

• the owner has wrongfully withheld or denied infor-
mation which was available and relevant to the work 

In fixed price contracts it will be difficult for contrac-
tors to transfer risk to the owner on the plea that the 
work was more difficult due to unanticipated ground 
conditions. This is more so if the owner is a public en-
tity. 

The Basis for Contractors’ Claims 

Contractors may argue that the locations chosen for 
the boreholes or trial pits were not optimal and hence 
the samples and test results were not representative of 
actual conditions on the site. It may also be said that 
the professional opinions, derived by the owner on the 
basis of the site investigations and provided to the con-
tractors, were not correct. Another possibility is that the 
contractors may allege non-disclosure of information 
available to the owner. More seriously, contractors may 
allege fraud and complain that false information was 
provided deliberately, with the object of misleading the 
contractor. 

Contractors will resort to allegations of fraud only 
if substantial proof is available. When the contractor 
gathers information on the site and uses such informa-
tion while bidding for a project, recovery will seldom be 
possible. However, when the contractor bases the bid 
on information provided by the owner, without conduct-
ing independent checks to verify the accuracy of such 
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information, negligently or otherwise, relief is generally 
available to the contractor. 

Seldom does it happen that misrepresentations are 
made with the object of misleading the contractor. Mis-
representations may be attributable to negligence, in 
which case the contractor can claim reasonable com-
pensation. 

When the owner employs a geotechnical consul-
tant, the responsibility for any negligent misrepresen-
tations in the soil information generated by the geo-
technical consultant engineer rests with the owner. The 
owner, however, will only be guilty of innocent misrep-
resentation. The information supplied to the contractor 
bears an implied warranty with regard to its accuracy 
and the contractor will rely upon it and base all plans 
and costs on this. 

Innocent misrepresentation is the least serious in 
the three forms of misrepresentation. Since there has 
been neither an attempt to deceive nor has there been 
any negligence such a misrepresentation would be the 
least culpable. Contractors will generally find it more 
appropriate to justify their claims for additional com-
pensation by invoking the implied warranty as inher-
ent when the owner provides the information on site 
conditions. Realizing this, owners resort to disclaimers 
that shield them from such additional compensation 
claims. 

Disclaimer Clauses 

Judges have often been seen to view disclaimer 
clauses differently. The principles of equity are applied 
and on this basis, some Courts may be unwilling to 
permit the owner to provide information and simultane-
ously disclaim responsibility on the accuracy of such 
information. The argument here would essentially be 
that the contractor is not as well informed as the owner 
on prevailing site conditions and generally would rely 
on the information furnished by the owner. Moreover, 
time and cost constraints do not generally permit the 
contractor to ignore the information provided and go 
for an extensive investigation at the site in an indepen-
dent manner. If equity in the contracting process is to 
be the watchword, judges would frown on attempts to 
unfairly transfer risk on the contractor, A fair and just 
apportionment of risk will result find favour in courts of 
law. 

Disclaimer clauses generally result in higher bids. 

Greater the attempt to transfer risks, greater is the 
need for the contractor to build in contingencies to cov-
er the perceived risks. Some contractors may choose 

not to do so and when they realize that the risks have 
resulted in cost and time overruns, disputes arise and 
the completion costs increase 

In light of above, the question arises as to how dis-
claimers should be used. If a fair and equitable rela-
tionship is sought to be established with the contractor, 
disclaimers should be used sparingly. The provisions 
of the contract, when examined in the context of unfair 
risk transfer, will also appear more equitable to courts 
when disputes are adjudicated.

Differing Site Conditions Clause 

As brought our earlier, the strategy to shift the risk 
on to the contractor may not be in the overall interests 
of the owner. Realizing this, some contracting parties 
have adopted a system where the owner willingly ac-
cepts to pay for additional expenses caused by unan-
ticipated site and subsurface conditions. This is done 
through a Differing Site Conditions (DSC) Clause. US 
Federal Government Clause on DSC is drafted as fol-
lows: 

• The contractor shall promptly, and before such 
conditions are disturbed, notify the Contracting Of-
ficer in writing of: (1) Subsurface or latent physical 
conditions at the site differing materially from those 
indicated in this contract, or (2) unknown physical 
conditions at the site, of an unusual nature, differ-
ing materially from those ordinarily encountered 
and generally recognized as inhering in work of the 
character provided for in this contract. The Con-
tracting Officer shall promptly investigate the con-
ditions, and if he find that such conditions do ma-
terially so differ and cause an increase or decrease 
in the Contractor’s cost of, or the time required for, 
performance of any part of the work under this con-
tract, whether or not changed as a result of such 
conditions, as equitable adjustment shall be made 
and the contract modified in writing accordingly. 

• No claim of the Contractor under this clause shall 
be allowed unless the Contractor has given the no-
tice required in (a) above; provided, however, the 
time prescribed there for may be extended by the 
Government. 

• No claim by the Contractor for an equitable adjust-
ment hereunder shall be allowed if asserted after 
final payment under this contract. 

The spirit behind such a Clause is that bidders 
are given information on which they may rely in mak-
ing their bids, and are at the same time promised an 
equitable adjustment under the changed conditions 
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clause, if subsurface conditions turn out to be materi-
ally different than those indicated in the logs. The two 
elements work together; the presence of the changed 
conditions clause works to reassure bidder that they 
may confidently rely on the logs and need not include 
a contingency element in their bids. Reliance is affir-
matively desired by the Government, for if bidders feel 
they cannot rely, they will revert to the practice of in-
creasing their bids. 

The purpose of the changed conditions clause is 
thus to take at least some of the gamble on subsurface 
conditions out of bidding. Bidders need not weigh the 
cost and ease of making their own borings against the 
risk of encountering an adverse subsurface, and they 
need not consider how large a contingency should be 
added to the bid to cover the risk. They will have no 
windfalls and no disasters. The Government benefits 
from more accurate bidding, without inflation for risks 
which may not eventuate. It pays for difficult subsur-
face work only when it is encountered and was not in-
dicated in the logs. 

All this is long-standing, deliberately adopted pro-
curement policy, expressed in the standard mandatory 
changed conditions clause and enforced by the courts 
and the administrative authorities on many occasions. 
Faithful execution of the policy requires that the prom-
ise in the changed conditions clause not be frustrat-
ed by an expansive concept of the duty of bidders to 
investigate the site. That duty, if not carefully limited, 
could force bidders to rely on their own investigations, 
lessen their reliance on logs in the contract and reintro-
duce the practice sought to be eradicated - the com-
putation of bids on the basis of the bidder’s own inves-
tigations, with contingency elements often substituting 
for investigation. 

A DSC creates two methods of obtaining an equita-
ble adjustment, conditions different from those repre-
sented (Type I) and unanticipated conditions (Type II). 

A Type I claim requires a material variation between 
the actual condition encountered and that indicated. 
The actual condition encountered need not be con-
trary to the express representations in the plans and 
specifications. A representation may be inferred if from 
a reading of the contract document as a whole the 
contractor would reasonably be led to believe that it 
would not encounter the conditions that were in fact 
encountered. For example, one contractor obtained re-
lief where the specifications described a dry excavation 
procedure but the contractor encountered water. 

Type II requires a variance between the site con-

dition actually encountered and that to be reasonably 
expected. Not only should the contractor have had no 
information from the owner, but it must not have had 
knowledge of such conditions from any other source. It 
must not be able to have reasonably anticipated such 
conditions at the time the contract is made. 

The Contractor will be judged as a prudent and re-
sponsible bidder who normally makes a reasonable 
site investigation, studies the contract documents and 
makes an intelligent assessment of the requirement 
of the job based on sound construction experience. If 
after pre-bid investigation a reasonable bidder would 
have reasonably anticipated the conditions encoun-
tered, the contractor will be denied recovery. 

It should have been known what was likely to be 
encountered. The condition must be unusual and not 
one ordinarily encountered in works of a similar nature. 
But the condition need not be unique. 

The location at which the differing site condition is 
encountered need not necessarily be at the construc-
tion site itself. If the particular area in which the condi-
tion was encountered was designated in the contract 
documents, the condition will be considered to have 
occurred “at the site”. For example, where the contract 
documents specified a quarry as a source of construc-
tion material and the quarry was composed of unsuit-
able material, the contractor will be entitled to an equi-
table adjustment. 

Normally a DSC is a condition occurring below the 
surface or otherwise not ascertainable by normal in-
spection. In addition, the condition must be physical. 
Examples of conditions that fit within these require-
ments include excessive groundwater, rougher than 
anticipated ground composition, underground ob-
stacles, uncharted utilities, and unsuitable material in 
borrow pits. This chapter deals principally with existing 
subsurface conditions and not events that subsequent-
ly occur and make subsurface work more expensive. 

To obtain an equitable adjustment, the contractor 
must notify the contracting officer promptly in writing. 
Courts seem more willing to waive strict notice require-
ments if it appears that the owner knew that the con-
tractor had encountered unforeseen subsurface condi-
tions and that it was likely that a claim would be made. 

Concealed Conditions 

The American Institute of Architects (AIA) adopts a 
similar approach and AIA  document A20 1 currently 
provides the following: 

12.2.1 Should concealed conditions encountered in 
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the performance of the Work below the surface of the 
ground or should concealed or unknown conditions 
in an existing structure be at variance with the condi-
tions indicated by the Contract Documents, or should 
unknown physical conditions below the surface of the 
ground or should concealed or unknown conditions 
in an existing structure of an unusual nature, differing 
materially from those ordinarily encountered and gen-
erally recognized as inherent in work of the character 
provided for in this Contract, be encountered, the Con-
tract Sum shall be equitably adjusted by Change Order 
upon claim by either party made within twenty days af-
ter the first observance of the conditions. 

In AIA Doc. A201, 1.2.2, the contractor is supposed 
to have visited the site the site and become familiar 
with local conditions under which the work is to be per-
formed. Suppose the contractor should have seen cer-
tain site conditions or actually saw site conditions that 
varied from the conditions indicated by the contract 
documents. If relief should be accorded only when the 
conditions are concealed, a contractor who knows or 
should know what it will encounter because of access 
to the site should not receive a Type I equitable adjust-
ment under 12.2.1. 

A comparison of 12.2.1 with the federal DSC re-
veals gaps in the AIA’s clause, traceable perhaps to 
the different type of projects that use AIA Documents. 
The contractor need only make a claim within twenty 
days after first observance. (The same requirement ap-
plies to any claim by the owner for a decrease). On 
the other hand, the Federal DSC requires that a written 

notice be given promptly and specifies information that 
must be furnished. 

Perhaps more important, the Federal DSC requires 
that the notice be given before the conditions are dis-
turbed, a requirement not found in 12.2.1. Giving the 
notice as soon as possible allows (he owner and con-
sultants hired by the owner to study the conditions to 
determine whether relief is justified as well as the need 
for design changes. Strictly speaking, under 12.2.1, the 
contractor could continue the work so long as it gave 
the notice within twenty days. Although the obligation 
of good faith and fair dealing may cure this deficien-
cy, leaving such an important matter to implication is 
unwise. It may be useful to require that the notice con-
tain any projected impact on the contractor’s schedule 
caused by the discovery of differing site conditions in 
order to prepare for the inevitable “impact” delay claim.

There is another important feature of 12.2.1. A Type 
I equitable adjustment requires a comparison between 
what is encountered and “the conditions indicated 
by the Contract Documents. “Under AIA Doc. A20 1, 
1.1.1, the bidding documents are excluded from the 
contract documents. 

If the subsurface information is included in the 
specifications, there will be no difficulty. Suppose the 
subsurface information is included in the instruction to 
bidders or simply is made available at the geotechni-
cal engineer’s office. It would be very difficult for the 
contractor to be able to claim an equitable adjustment. 

Conclusion 

Undoubtedly arguments can be made for a dis-
claimer system or a system that uses a DSC Clause. 
In all fairness, courts should accept whichever choice 
has been made. If it appears clear that the contractor 
has, happily or not, accepted the risk of unforeseen 
subsurface conditions, the court should accept that 
risk allocation and not seek to destroy it by tortured 
interpretation generated by a belief that it is uncon-
scionable for the owner to place these risks upon the 
contractor. Only if it is clear that the contractor was not 
made aware of the risk or if the imposition of the risk 
violates the obligation of good faith and fair dealing, 
should the court entertain a line of reasoning based on 
risk allocation as expressed in the contract. 

Courtesy : The Masterbuilder
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Buildings alone account for over 40 % of final en-
ergy Consumption and 70 % of electricity used, and 
during when energy  brought from the generating point 
to this building another 15 % is lost as “Transmission 
Loses”.  So, it is necessary to take actions for : Ener-
gy Saving, Sufficient use of resources and Distributed 
Generation Model – to generate as much energy pos-
sible at the site itself, locally.

The Best Solution is BIPV – Building Integrated Pho-
to Voltaic. This is nothing but, the Solar Photo-voltaic 
properties are directly fitted  into the Building Direct-
ly – in the form of Glass, which is commonly used in 
Facades, Windows, Doors, Skylights, Curtain Walls, 
Roofs, Braise Soleils, Pergolas, Car-Parking, etc.  The 
BIPV aids in :  avoid duplication works when installing 
Solar PV Modules externally, avoid wastage of floor-
space, and also enhancing the Aesthetics Looks.

ONYX Solar is one of the Leading Manufacturers 
of BIPV Glazing, headquarted in Aviva, Spain.  Novar-
tis Project is the Largest BIPV installations in the world 
till date.  ONYX operates in more than 20 countries 
through channel partners, and also the Company of 
First Choice for ICONIC & AWARD WINNING projects, 
all over the World.  More information can be had at : 
www.onyxsolar.com. 

Advantages of BIPV are : 

• Visually Stunning Design Build

• Allows Natural light to enter the building

• Multi-coloured Glazings (Red, Orange, Yellow, Blue, 
Brown, Green, Purple, Grey – all hues in these)

• Multi-Transparency ( for natural lighting to come 
through the SOLAR PV Glass)

• Directly fitted in – Façade, Skylights, Canopy, Roof-

top, Floor, Braise Soleil, Pergolas, Curtain Wall, Car-
park, Double Wall , Koisk, ATM Booths etc..

• Electricity Generation from Solar

• 22 to 321 Watts generation / panel

• UV & IR Filtering (allows only 1 to 10 %)

• Thermal Filtering

• Acoustic Filtering

• Low ‘U’ Value

• Reduces Internal Heat Buildup

• Reduces the Tonnage of Air-conditioner (5 to 20 % 
depending on the design & usage of BIPV)

• Lit Flooring.

Some of the installations are :  International Air-
port (Brazil), Femsa-Coco Cola (USA), Novartis (USA),  
BART Station (USA), Washington University (USA), 
Arcadia University (USA), GenYo (Phizer) Building 
(Spain), SML House (Spain), GDR Office (Spain), Bejar 
(Super) Market (Spain), San Antor Market (Spain),  and 
many more. 

Power Gen-Solar, is the National Exclusive Distribu-
tor for ONYX Solar in India, started in 2014, headquar-
ted at Chennai.  Promoted by Mr. Vijayanandan (Ta-
amaesek Design Consortium), Mr. Suresh Srinivasan 
(Auro Power Systems), Mr. Goms (Goms Electricals) 
and Mr. Raja.  

Power Gen-Solar brings NEW, Futuristic Products 
and Technologies in Renewable Energy to Indian Cus-
tomers.  Vision is to make the Users Energy Efficient 
and Self Sufficient, by offering solutions with Greater 
Value for Money.

Buildings that Generate  
its Own Power
Suresh Srinivasan 
Power Gen-Solar
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While Indian construction codes have now very 
stringent provisions for earth quake resistant designs, 
PSC pile is probably the only solution to meet these 
requirements fully. 

21st century may be called as the era of infrastruc-
ture boom. Mega fast track projects are coming up 
globally, more particularly in developing countries. The 
speed of construction has to match with pace of devel-
opments. Most of the infrastructure projects like bridg-
es, flyovers, ports, multi storied buildings etc; require 
pile foundations. The durability of any such structure is 
linked to its foundation, being the lower most part of a 
structure, which is affected by soil condition, pollution, 
sulphate attack, moisture, corrosion of steel reinforce-
ment, disintegration of concrete or such other chal-
lenging environment. While Indian construction codes 
have now very stringent provisions for earth quake re-
sistant designs, PSC pile is probably the only solution 
to meet these requirements fully.

Pre-stressed Spun concrete piles are being used 
globally for pile foundation, as such the product and 
technology have proven track record. In India, how-
ever we have yet to adopt this product in a deserving 
big scale. High Grade PSC Pile is probably the only 
tech-economic solution for all challenging foundation 
requirements. It has Strength, Durability and Time Sav-
ing advantages over any other type of piling options. 

The availability of PSC piles in all standard sizes 
and advanced jointing and cutting methods can help 
the engineers to keep execution period to minimum 
and while it can also prevent any degradation of quality 
due to speed of construction. 

Durability of The Structure:

 Piles used for foundation are buried in the ground 
and the same cannot be accessed for maintenance. 
Durability of any structure can be ensured with main-
tenance free foundations. In such a situation any com-
promise on durability aspect of the foundation may 
limit the life of whole structure. In view of this PSC pile 
is the best possible option for Construction Industry. 

Precast concrete 

Now Pre-cast and Pre-stressed is no more a new 
concept for the engineering community. It is well un-
derstood that, Pre-cast gives much better quality con-
trol as compared to that of its cast in-situ counterpart. 
Pre casting is always a well matured stream lined pro-
cess under which one can have good control on quan-
tity and quality of the ingredients, better compaction 
and ideal curing conditions. 

Reinforced Concrete 

Concrete is good in compression but has practical-
ly no tension resistance capacity. Reinforced concrete 
has steel on tension side to impart tensile capability 
to concrete. Whenever bending stresses occur in the 
reinforced concrete member, compressive and tensile 
strains are bound to occur. Tension side concrete is 
also strained even though it is not contributing to the 
tension strength of the member. Exactly here the life 
of reinforced member is adversely affected. The con-
crete in tension zone cracks under strains produced by 
the bending action. This in turn gives passage to water 
and atmospheric air to come in contact with reinforcing 
steel. It is now well understood that life of reinforced 

High Grade PSC Piles for  
Foundations-Versatile Product 
for Construction Industry
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member is limited by corrosion of steel contained by 
the member, it is the reason for which the covering pro-
visions in recent codes have increased. But even in-
crease in cover also fails to ensure crack free concrete 
in tension zone.

Piles 

Pile is the lower most part of the structure, which 
has to remain under ground level for its service life. 
Piles may range from about four meter to several me-
ters below the ground level. For these levels we nor-
mally have little predictions of the ground water levels, 
and chemical composition. The condition may remain 
moist for most of the time. These conditions make the 
steel susceptible to corrosion. The cracking of con-
crete in tension zone further increases the permeability 
of concrete, which paves the path of water to reinforc-
ing steel. This not only reduces the life of the piles but 
also the life of complete structure, which rests on these 
piles. 

Spun Concrete 

Compaction of concrete expels entrapped air from 
the concrete. Presence of mere 4 percent entrapped 
air can reduce strength of concrete by almost 30 per-
cent. The entrapped air not only reduces the strength 
of concrete by great extent but also reduces the life of 
structure by increasing permeability of concrete. Spin-
ning is one of the best compaction methods available, 
which can ensure dense and practically impermeable 
concrete.

Pre-stressing 

The reinforced concrete (RCC), even with increased 
cover fails to ensure impermeability and it could be the 
governing disadvantage to limit the life of structure. 
Any such crack in concrete can be prevented only by 
pre-stressing the concrete. By pre-stressing we apply 
compressive stress in concrete and even on applying 
of bending tension the resulting stress remains com-
pressive through out the section, which ultimately re-
sists any cracking to happen.

Sulphate Attack 

It is observed during studies that, concrete foun-
dations on various sites worldwide could be under 
threat from “concrete eating bugs” which leave affect-
ed structures vulnerable to accelerated sulphate attack 
as warned by an American Forensic Civil Engineer. 
A 15 year old six storey office block on the U.S. east 
Coast has been demolished because its foundations 
were eaten away and one comer was found to be sag-

ging more than 200 mm as many of the low grade pre-
cast concrete piles had virtually disintegrated. There 
are enough reasons and valid grounds to believe that 
same threat persists anywhere in the world. 

PSC Piles are manufactured with Concrete of grade 
>M-55. 

It is found that, such high-grade concrete is of low 
permeability, thereby unlikely to suffer serious attacks 
due to sulphate of concentration in ground water up to 
1000 ppm. Increased sulphate resistance can be ob-
tained by use of sulphate resistant cement. The first 
line of defense against sulphate attack on concrete 
lies in ensuring that the concrete is dense and impervi-
ous. Thus PSC Pile is the only alternative for longevity 
in general applications and that of coastal or chemi-
cally polluted areas in particular. It is quite clear from 
the above that, if we need a durable structure then we 
have to go for all above techniques namely, pre cast-
ing, pre-stressing and spinning. This wonder combi-
nation ensures durability of the structure even under 
moist conditions. 

Technical Features & Advantages 

Besides the durability aspect there are other ad-
vantages like: load- bearing capacity as well, which is 
explained in this section for PSC piles. 

Resistance to Large Bending Moment

PSC piles can be used in various types of soil con-
ditions because 

(1) Piling is highly effective in resisting bending mo-
ment and axial tensile stress due to pre-stressing, and 
(2) Piling resists axial compressive stress because of 
the high compressive strength of spun concrete. 

Large Bending Capacity 

As the compressive strength PSC Piles is not less 
than 500 Kg/cm2 at an age of 28 days, the allowable 
compressive stress can be safely assumed as being 
high in spite of the presence of pre-stress. The allow-
able compressive stress is so high that foundation can 
be designed in a most economical manner. 

Strong Joints - Easy, Reliable Welding 

Piles are made in single lengths up to 14 Mtr, while 
for higher lengths, piles can be joined by welding. The 
method involves welding together of the end plates 
(steel, ring-shaped discs) firmly fixed at each tip end 
of the PSC Pile, when it is necessary to install a longer 
pile by joining two or more end to end. The welded 
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joint has strength at least equal to that of the concrete 
portion of the pile. 

Prevention from Cracking 

Even if there is tensile load on the piling during 
transportation, handling, or pile-driving work, the pre-
stress effect prevents any crack in the piling. Even 
should cracking appear in the pile owing to a sudden, 
temporary excessive tensile load, such cracks will 
disappear as soon as the load is removed. There is 
therefore no possibility of corrosion of the pre-stressing 
steel reinforcement.

Noiseless, Non-vibrating Installation Method 

For installing the piling in different types of envi-
ronments, various kinds of methods are available. Pile 
driving rigs used for conventional Pre-cast RCC piles 
can be used for these piles.

Economic Viability and Applications: 

The grade of concrete normally used for conven-
tional Pre-cast RCC piles is up to M-25, while the con-
crete used in PSC piles is above M-55 grade. Thus 
the volume of concrete shall be reduced substantially, 
thereby reducing the cost. The diameter of PSC piles 
can also be reduced to save on cost of drilling for pile 
driving. 

Applications 

Foundation Piles 

Technical details:

Standard Dimensions: 

Construction - All kinds of buildings bridges, bridge 
piers, abutments for highway bridges, railway bridges, 
ports, river structures landing piers, quay walls, dol-
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phins, break-waters, sea walls, docks, sluice gates re-
taining walls, retaining walls, underground walls.

Columns: Construction columns for prefabricated 
constructions: Bonding Of PSC Piles Into Pile Cap: 

As the PC bars are bonded with the concrete, PSC 
piles may be cut off at any point. The piles need not be 
stripped down to expose the bars, and can be bonded 
to the pile cap as shown in the following sketch. If the 
piles are not subject to tensile loads, the recommend-
ed MS bars are considered adequate.

Another method of cut-off pile head preparation for 
compression load as shown in the following sketch.

Conclusions: 

Pre-stressed concrete is a composite structural 
material having appropriate blending of the properties 

of concrete and steel. High-grade concrete manufac-
tured under controlled conditions of mix design can 
give better compressive strength of concrete. Such 
concrete if compacted by spinning process, can pro-
duce dense, impermeable concrete with the highest 
strength, as minimum water cement ratio is achieved 
with this process. Thus pre-stressed Spun concrete is 
the best possible composite structure available with 
this technique. 
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TIMELY COMPLETION of a construction project is 
one goal of the owner and the contractor. When com-
pletion is delayed, each party will likely incur additional 
costs and lose potential revenues. While contractors 
sometimes contend that delays are “calculated risks 
which constitute a normal feature of the contracting 
business”, the party who has been damaged by the 
other party’s unexcused delay can recover reasonably 
foreseeable losses caused by the delay. But mere de-
lay, even when accompanied by a time-of-the-essence 
clause should not automatically terminate the delaying 
party’s right to continue performance. Only, if the delay 
is serious and not easily compensable by damages, 
is it likely that the delaying party may have its contract 
rights terminated. 

While other types of breaches also must be seri-
ous before they can justify termination, the law requires 
more by way of seriousness to terminate the contract 
for delay. For this and other reasons, rarely will delayed 
performance be asserted as grounds for terminating 
the delaying party’s performance in the construction 
contracts. Delayed performance will generally earn the 
performing party the right to the contract price with a 
reduction for any damages, which the other party can 
establish. 

The law has assisted the owner by generally enforc-
ing clauses, stipulating in advance, losses chargeable 
to the contractor for unexcused contractor delay. On 
the other hand, the contractor faces formidable hurdles 
in establishing delay damages even when “no dam-
age” clause does not preclude damages from being 
recovered. It is rare to find a construction contract in 
which the parties stipulate in advance an agreed dam-
age amount for owner caused delay. 

Causes for Delay 

Delays to parts of the contractor’s program, which 
may not necessarily cause delays in the project as a 
whole, may be categorized as follows: 

• Those for which the owner / employer or supervisor 
is responsible 

• Those for which the contractor is responsible 

• Those for which neither parties to the contract are 
responsible 

Acts of Owner or Owner’s Representative 

Delays can be caused by the owner’s failure to fur-
nish the site or owner-supplied materials to the con-
tractor by any agreed date. When the owner or design 
professional is required to coordinate the work, failure 
to do so properly can generate delays for which the 
owner is responsible. Delays can be caused by cor-
rection of work caused by faulty design or incomplete 
drawings or specifications. Delays can result from the 
design professional’s failure to pass on shop draw-
ings, conduct tests or inspect within a reasonable time. 
The design professional’s unreasonable delay in issu-
ing certificates or the owner’s failure to make progress 
payments can cause delay. Finally, delay almost al-
ways results from changes in work. 

Acts of Contractor or Contractor’s Representative 

Delays can be caused by the contractor’s inabili-
ty to have workers on the site at particular times or to 
have materials at particular stages of work. Work may 
have to be redone because improper materials were 

Timely Delays
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supplied or because of poor construction workman-
ship. Supervision may be inadequate or subcontrac-
tors may cause delay. 

Events Attributable to Neither Party 

The contractor may be delayed by events, which 
are not attributable to either contractor or owner. There 
may be fires, labour difficulties, or extremely bad weath-
er conditions. Public authorities may interfere with the 
work. There may be labour or material shortages which 
go beyond what was expected at the time contract was 
made. Third parties may sometimes cause delays. For 
example, in one case, a third party who had obtained 
a court order shutting down a construction project 
caused delay. In another, a union-caused delay, shut 
down a project over a labour dispute. Part of the delay 
caused by poor weather conditions may be attribut-
able to the contractor’s failure to take proper preventive 
measures. Fire sometimes results from the negligence 
of the contractor. Frequently, the cause or causes for 
delays are not easy to trace. Some delays are caused 
principally by the acts of one party. Many others are 
caused by a combination of factors. Causation prob-
lems frequently complicate the responsibility for delay. 

Time Extensions 

The owner and contractor should agree upon the 
issuance and extent of any time extension. In the ab-
sence of an agreement, contracts usually provide a 
mechanism for determining this question. That mech-
anism usually consists of contract language specifying 
when time extensions are to be granted and providing 
for a third party, such as the design professional, to 
determine in any particular cause whether a time ex-
tension is justified and the amount of the extension. 
The determination of whether a time extension should 
be granted usually requires applying the contract lan-
guage to the facts asserted to constitute justification 
for a time extension. But, to determine the amount of 
time extension, poses a challenge. 

Measurement of Time Extensions 

Suppose an abnormal weather conditions preclud-
ed work from October 1 through October 14. During 
that period, there were 10 working days. Unless the 
contactor can show he would have worked during the 
other days also, the time extension should be limited to 
10 days. Usually time extension mechanisms provide 
that the contractor must give notice of the occurrence 
of an event, which is to be the basis for a time exten-
sion claim. A timely notice would enable the design 
professional to determine what has occurred while the 

evidence is still reasonably obtainable and witnesses 
still remember what actually transpired. 

Reasonable Time for Performance / Substantial 
Completion 

This question often elicits different answers, when 
asked of the owner or asked of the contractor. Gen-
erally, this question would center upon whether the 
building had been completed in accordance with the 
plans and specifications. The contract should define 
‘completion’. Contracts frequently define completion 
by ‘substantial completion’. Usually the determination 
of whether there has been substantial completion is 
made by the design professional and formalized by the 
issuance of a certificate of completion. The American 
Institute of Architects [AlA} defines substantial comple-
tion as follows: 

Substantial completion is the stage in the progress 
of the work when the work or designated portion there-
of is sufficiently complete in accordance with the con-
tract documents so that owner can occupy or utilize the 
work for its intended purpose. 

Many contracts contain two completion milestones: 
substantial completion and final acceptance. Final 
acceptance may occur 30 - 60 days after substantial 
completion. Courts on numerous occasions have in-
tervened to resolve disputes over substantial comple-
tion. Based on a review of a large number of appellate 
decisions, the following are the primary inquiries that 
are made: 

• How extensive is the claimed defect or incomplete 
work? 

• To what degree was the purpose of the contract de-
feated? 

• How easy is the defect to correct? 
• Has the owner benefited from the work performed?
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Substantial Completion vs Substantial Performance 

Substantial completion has two distinct legal mean-
ings. On the one hand, substantial completion refers to 
the date and significance of that date in the contract. 
This contract milestone is usually called substantial 
completion. On the other hand, substantial perfor-
mance refers to a court finding that a party, although 
not in full compliance with the terms of the contract, is 
entitled to recover the contract amount less the value of 
incomplete work. The significance is that the contrac-
tor does not have, in all cases, to do exactly what was 
contracted to be done. 

It is interesting to note that in the mid-1800s, a con-
tractor completing 99% of a project could not recover 
any withheld payments because he or she breached 
the contract by not completing the remaining 1 %. 
Gradually, a common law principle known as substan-
tial performance evolved. This principle ensures that 
contractors are compensated even though they have 
not performed the work covered by the contract to ex-
act perfection. This principle also prevents owners from 
being unjustly enriched by receiving the benefits of a 
nearly complete project without paying the full price. 

Claims Arising out of Delays 

Claims are inevitable features of major projects that 
will have to be dealt with on the majority of contracts. 
The designer’s inability to fully provide for all eventuali-
ties means that changes will be made to the contract as 
it proceeds, and where these involve additional work, 
adjusted payments will be necessary. Disagreements 
on the level of these payments will be a typical source 
of claims. Along with changes to the payments made, 
these variations may also result in delays to the work. 
Where these delays have a knock-on effect on the proj-
ect as a whole, they may give rise to extra costs. These 
result from the contractor’s prolonged presence on site 
generating additional overhead costs for the extended 
period. There are of course, factors other than varied 
work that may delay the project and it is also generally 
recognized that delays may be attributed to the em-
ployer I owner, to the contractor, or to neither party. The 
contract will normally have a pre-determined time in 
which it must be substantially completed and available 
for use. 

Liquidated Damages

In the absence of delays, failure to substantially 
complete within this time frame will often mean that liq-
uidated damages will be deducted from the contractor. 
These will be at the level defined in the contract and 

will be payable for the period by which the whole proj-
ect is delayed. Such damages should aim to compen-
sate the employer / owner for any lost revenue or lost 
benefits stemming from the inability to make use of the 
project at the agreed date. Clearly where delays have 
occurred during the project, which can be attributed to 
the employer / owner and have delayed the contractor, 
these should be taken into account before the dam-
ages are finalized. The opportunities available in many 
contract conditions to recognize a contractor’s right to 
have the time for completion of the contract extended, 
reflect this acceptance of the more likely state of affairs. 
Liquidated damages must be assessed in accordance 
with the provisions of the contract. A careful reading of 
the contract is important. 

Bonus Provisions 

Sometimes liquidation clauses are joined with bo-
nus clauses. Such combinations mean that the con-
tractor loses the designated amount for each day of 
unexcused delay but gains a designated daily bonus 
if the project is completed in advance of the comple-
tion date. While enforceability does not require a bonus 
clause, some feel attaching a bonus to a liquidation 
clause is desirable. It may assist in enforcing the liq-
uidation clause, as it appears to have “mutuality” at-
tractiveness. Its use may also make it appear that con-
tractor and owner have actually bargained the amount. 
However, the principle determination of whether a bo-
nus clause is used should be based on importance of 
obtaining performance in advance of the completion 
date. 

Can an Unpaid Contractor Terminate Obligation to 
Perform? 

Suspension is temporary. Termination relieves the 
contractor from the legal obligations of having to per-
form in the future. In the absence of any contract pro-
vision, dealing with this question, termination is proper 
if the breach is classified as “material”. Such a breach 
is one, which can have a significant impact on the con-
tract and indicate the likelihood of future breaches by 
the owner. Much will depend upon the financial condi-
tions of owner and contractor as well as the amount of 
the payment and the effect of delay. Certainly, non-pay-
ment should not automatically give the right to suspend 
performance. Shutting down and starting a construc-
tion project is costly. It would be unfair to allow the con-
tractor to shut down the job simply because payment 
is not made absolutely on schedule. Under Document 
A 201, General Conditions of Contracts of the Ameri-
can Institute of Architects, seven days after a progress 
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payment should have been made, the contractor can 
give a seven-day notice of an intention to stop the work 
unless it is paid. Failure to pay by expiration of the no-
tice period justifies suspension. The contractor shall re-
ceive a price increase for his reasonable costs of shut 
down, delay and start up. Undoubtedly, the contractor 
should be able to suspend the work when it is not paid 
after a reasonable period of time. However, the sev-
en-day period even with the seven-day notice period 
may be too short. It may not take into account book 
keeping realities of construction projects. 

Time as Essence of the Contract 

Sometimes the parties to a contract specify the time 
for its performance. Ordinarily it is expected that either 
party will perform his obligation at the stipulated time. 
But if one of them fails to do so the question arises as 
to what is the effect upon the contract. Section 55 of 
the Indian Contract Act, [ICA] contains the answer for 
this and also throws some light on time being the es-
sence of the contract. 

Effect of failure to perform at fixed time, a contract in 
which time is essential 

When a party to a contract promises to do a certain 
thing at or before a specified time, or certain things at 
or before specified time, and fails to do any such thing 
at or before the specified time, the contract, or so much 
of it as has not been performed, becomes voidable at 
the option of the promisee, if the intention of the parties 
was that time should be essence of the contract. 

Effect of such failure when time is not essential

If it was not the intention of the parties that time 
should be of the essence of the contract, the contract 
does not become voidable by the failure to do such 
thing at or before the specified time; bur the promisee 
is entitled to compensation from the promisor for any 
loss occasioned to him by such failure.

Effect of acceptance of performance at time other 
than that agreed upon 

If, in case of a contract voidable on account of the 
promisor’s failure to perform his promise at the time 
agreed, the promisee accepts performance of such 
promise at any time other than that agreed, the prom-
isee cannot claim compensation for any loss occa-
sioned by the non performance of the promise at the 
time agreed, unless, at the time of such acceptance, 
he gives notice to the promisor of his intention to do so.

According to this section, ‘if the intention of the 
parties was that time should be the essence of the 

contract’, then a failure to perform at the agreed time 
renders the contract voidable at the option of the op-
posite party. Time is generally considered to be of the 
essence of the contract in the following three cases: 

• Where the parties have expressly agreed to treat it 
as of the essence of the contract 

• Where delay operates as an injury 

• Where the nature and necessity of the contract re-
quires it to be so construed, for example, where a 
party asks for extension of time for performance 

The matter depends upon the intention of the par-
ties. Even where a specified date is mentioned for the 
completion of the contract, one has not to look at the 
letter, but at the substance of the agreement in order to 
ascertain the real intentions of the parties. In building 
contract, time is ordinarily of the essence of the con-
tract. This is so because the business world requires 
certainty and also because merchants are not in the 
habit of placing upon their contract stipulations to 
which they do not attach some value and importance. 
The  expression ‘time is of the essence’ means that the 
breach of the condition as to the time for performance 
will entitle the innocent party to consider the breach as 
a repudiation of the contract. 

Some Contradictions in the Time Essence Clause 

The usage of this particular clause ‘time is of the 
essence of the contract’ requires certain discretion 
on the part of the person drafting the contract. The in-
discriminate use or over use of this powerful term will 
render the term meaningless, instead of working to the 
advantage of the owner. 

A common mistake found in certain contracts, 
which have not been drafted properly is the usage of 
the clause ‘time is of the essence of the contract’ as 
well as penalty or damages clause in case of delays. 
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This latter clauses mask the effect of the former clause, 
because it implies that certain amount of delays will 
be tolerated, with a certain amount of penalty or dam-
ages attached to it. In that case, it clearly implies that 
time is not of the essence of the contract, and that the 
owner is actually not very serious about time delays. 
This shows clearly that if liquidated damages or pen-
alty clauses are included in the contract, it is meaning-
less to include the clause, ‘time is of the essence of the 
contract’. 

This particular contradiction is found, unfortunate-
ly, in many contracts, clearly drafted by persons who 
are unaware of the strong implications of this particular 
clause. 

Remedies for Countering Delay 

Any discussion on time delay will not be complete 
delays do not occur in the first place, the question of 
the implications of time delays on construction contract 
would not arise. Though, delays are very common in 
any contract, especially in construction contracts, it is 
possible to finish a project within a stipulated time limit, 
if certain procedures are followed. 

Large construction projects often use the CPM or 
critical path method. This method requires that the 
contractor seek and obtain precise information as to 
when each subcontractor will have drawings ready, 
when material will be on the job and when it will be 
in place. Proper use of CPM and compliance with it 
can reduce construction time and accomplish the work 
more efficiently. 

The contractor immediately after being awarded 
the contract, is expected to prepare and submit for the 

owner and design professional’s information, an esti-
mated progress schedule for the work. The progress 
schedule shall be related to the entire project to the 
extent required by the contract documents, and shall 
provide for expeditious and practical execution of work. 

In addition, the contractor is expected to ‘carry .the 
work forward expeditiously with adequate forces’. The 
requirement of the schedule and that the contractor 
work expeditiously indicate the importance of moving 
the project along. 

Schedule Dates us Completion Dates 

While schedules are important and while the con-
tractor’s performance can be terminated by persistent 
failure to meet the progress schedule, schedule dates 
do not have the same finality as the completion dates. 
Schedules can be changed, as circumstances require. 
The party creating a schedule must be given some lati-
tude and the party compelled to perform in accordance 
with the schedule should also be given some leeway 
in performance. There will be times when changing 
the schedule or not complying with the will be serious 
enough to be a breach of contract and perhaps even 
justify termination. Generally, schedule dates tend to 
be more flexible than completion dates. 

Even when delays occur, it is always better to up-
date the CPM as and when delays occur, and calculate 
the total time taken for the completion of the project. If 
this is done on a periodical basis, the contract will have 
sufficient proof, in case of a delay, that he was time 
conscious.

Courtesy: The Masterbuilder

The Best “OM” is HOME

The Best “AGE” is COURAGE

 The Best “MILE” is SMILE

The Best “STAND” is UNDERSTAND

 The Best “END” is  FRIEND

The Best “DAY” is  TODAY.
Courtesy - Whatsup
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The concrete floating foundation is now the stan-
dard by which all other marine structures for ma-
rinas, docks, floating pontoons, and large com-

mercial floating structures are measured by. It can be 
designed to any shape and size, customizable to each 
owners request and has the longevity that is expected 
to outlast the building structure above it. 

Archimedes Principal

Archimedes the great Greek mathematician and in-
ventor determined that “the law that a body immersed 
in a fluid is buoyed up by a force (buoyant force) equal 
to the weight of the fluid displaced by the body”. This 
is the basic principal that allows all ships to float and 
all floating structures along with floating homes to stay 
floating.

years. In cities like Vancouver and Seattle the original 
floating homes where all built on cedar& spruce logs 
that where abundant all along the shores of the rivers 
or lakes. In the early days anyone who was handy with 
their tools could build a house with just the construc-
tion materials that they could find around, and without 
having to clear a land site. A floating home seemed to 
be the quickest way to build yourself a house. Build-
ing floating homes with logs was a cultural technique 
that has remained around even today; there are still 
many floating homes that are built on logs, but these 
logs floats are now saturated with water, to keep these 
homes floating they have all added extra floatation un-
der the logs using plastic barrels & foam billets. The 
log float construction looks like a “V” shaped structure 
with logs, barrels and foam making up the wide top 
part of the float and the water saturated logs going 
down to one single log several feet below the surface.

Mathias Tobias 
Senior Project Manager,  
IMFS International Marine Floatation Systems Inc.

Concrete Floating Structures &  
Floating Home Foundations

Some history of living on the water

Living on the water is not new; we have always 
migrated to the water’s edge. In the 1920’s in North 
America many of the logging camps where built on the 
water because prior to logging there was no place to 
live accept on the water’s edge. Fig. 1 shows a historic 
picture of how some of these floating logging camps 
looked. Many of these floating logging communities 
had remained as part of the water front scene for many 

Fig.1 (Source http://gallery.crmuseum.ca/category/keywords/float-camp)

The floating home communities that have remained 
part of the waterfront landscape in the Pacific North 
West, have struggled through the years with the munic-
ipalities to keep their access to the water. Even the defi-
nition of the floating home compared to what often it is 
called as a “houseboat” has been a discussion with 
municipal leaders, lawmakers and float home own-
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sessed for future flooding. The densification of urban 
areas and the premium being paid for living by the wa-
ter, floating structures start to become a real solution. 
The floating home way of life has become increasingly 
popular with the baby boomers, most of our clients are 
couples that have decided now that the kids are out of 
the house, they want to simplify their lives, “no more 
lawns to cut”, and many want the ability of having their 
pleasure boat moored beside the house. Many econo-
mists speak of the baby boomers as the demographic 
that is driving the world economies, and this is exactly 
the group, which is now in a transitional stage many 
choosing to be closer to nature and within communi-
ties that will support each other and watch over their 
homes while they travel.

ers. A houseboat really is a “boat”, it has a motor, it is 
meant to move from place to place, generally having a 
raked bow or stern. It is only in the last 30 years that the 
definition of a “float home” has meant that this floating 
structure is moored in place, piled or anchored, does 
not have a motor;the owner of the home pays taxes, 
and is a legitimate dwelling that is part of the municipal 
grid. In the floating home community this differentiation 
between float home & houseboat, has often been the 
difference in showing that the floating home communi-
ty is a viable, insurable, mortgage able, unique part of 
the city.

Waterfront real-estate has always been in high de-
mand and as real-estate becomes more expensive, 
many of the industrial waterfront areas have been dis-
placed for residential and public areas. Now the float-
ing home communities that where in habited by peo-
ple with modest means, have slowly now changed to 
the ones who can afford million dollar homes and up. 
The log floating homes have been replaced by con-
crete floating foundations and architecturally designed 
houses that appeal to many people living in coastal 
cities all over the world. These waterfront floating home 
communities already exist in Canada, USA, Nether-
lands& many parts of Asia. There are many other coun-
tries that have “houseboats” type floating residences, 
but these are motorized vessels, which by definition 
and municipal recognition is not the same as a floating 
home.

Floating Home living is just a unique form of real-estate

The world is quickly realizing that the surface of the 
water is another form of real-estate. It should not be 
surprising to us now that with the concerns of world 
climate changes and higher sea levels being predict-
ed, many of our coast urban areas are now being as-

Fig.2 (Sourcewww.FloatingStructures.com)

Fig.3 (SourceIMFS www.FloatingStructures.com)

In 1980 Dan Wittenberg President of (IMFS) Inter-
national Marine Floatation Systems, Inc. of Vancouver, 
British Columbia conceives of permanent floating con-
crete foundation for float homes. He determined that a 
floating foundation had to have the following charac-
teristics; it must be engineered, unsinkable, fireproof, 
maintenance-free, one piece construction, have mass/
weight, durable, rigid, environmentally safe and insur-
able. The engineered structural reinforced concrete 
float built with 100% polystyrene (EPS) foam has revo-
lutionized the floating structures industry. Fig 2.shows 
the community of Canoe Pass Village in Ladner, B.C. it 
is the development that Dan envisioned & created to 
suit his floating foundation characteristics. This devel-
opment today is fully occupied with 50 floating homes 
with all types of architectural designs; every home has 
moorage space for one boat. The houses are like any 
other land based home, connected to electrical, wa-
ter, sewer and gas. The development was the first of 
its kind to be a floating stratified home development, 
where each owner purchased 1 square foot of land on 
shore which gives them the riparian rights to the use of 
the water. The water is not owned, but leased from the 
government which is paid through a monthly strata fee. 
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The Fig. 3 shows Dan’s original floating home within 
the community which had a foundation 30ft (9.14m) x 
40ft (12.19m), with a home approximately 1800 square 
feet (167 sq.m) of living space, and wrap around out-
side decks to enjoy. This development is now 33 years 
old, and Dan often says, “I’v never had a call back, 
about the concrete floating foundation”! These foun-
dations will outlast the building that is on them, which 
gives the owners a great sense of security & comfort.

Floating Home Community Living

This floating lifestyle creates a very unique sense 
of community, which is not seen in standard land base 
neighbourhoods. The people that live in these floating 
neighbourhoods have an incredible sense of steward-
ship towards the natural surroundings and environ-
ment that they are in. There is a respect for the water 

that keeps them afloat and in general for “Mother Na-
ture”. The community is bound together by a type of 
“good neighbourhood” code which is always looking 
after each other, a built in “block watch”, which gives 
help-thy-neighbour a whole new meaning. How many 
communities have a newsletter or write books about 
the way of life within the community? How many com-
munities have neighbours that in any weather or storm 
watch out for each other? There is no doubt that the 
closer you live with nature the more you tend to respect 
it, and these floating home communities are a testa-
ment to that.

There is a wonderful book that was created by a 
floating home community resident, the book is called 
“Facing the Water” which is a great example of floating 
home community within the Pacific North  West. http://
www.blurb.ca/b/4372843-facing-the-water

The Concrete Floating Foundation

The Douglas Fir, Spruce and Cedar logs have now 

Fig.4 (Shew FH–Vancouver,B.C)

Fig.5 (Carlson FHSeattle - FloatingStructures.com)

Fig.6 (Arizona-  FloatingStructures.com)

Fig.7 (Arizona,  -  FloatingStructures.com)
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been replaced by the concrete floating foundations. 
The engineered structural concrete floating foundation 
(CFF) is now the standard for building floating struc-
tures. IMFS concrete system has over 30 years of ex-
perience with no evidence of breakdown on any of the 
concrete floating projects that we have done. We take 
great care with having appropriate concrete coverage 
on the reinforcing “black steel” for all our structural 
walls& slabs, along with proper concrete consolida-
tion. Our specified concrete mix is a 35Mpa (5,000 
psi), using 14mm aggregate and flyash. We have man-
ufactured most of our projects with black reinforcing 
steel because we feel that the uncoated bar adheres 
much better to the concrete and provide a stronger 
section overall. The polystyrene (EPS) used is a Type 
1 foam with 10% regrind material allowing for 6% water 
absorption, the dimensional stability and compressive 
strength of this foam is necessary to withstand normal 
engineered loads.

There is no limit to designing CFF. As it has already 
been proven, concrete has been the material of choice 
for many engineers, architects who are designing 
structures including high-rises, bridges, airport landing 
strips, hydro dams and almost anything that requires 
strength and longevity. The CFF can be designed to 
be one piece foundation like many floating homes, or 
if the foundation needs to be larger, it can be designed 
to be modular with pieces that are match cast together 
to make one large piece. These individual pieces can 
then be post tensioned together with common industry 
PT techniques to make up one large floating founda-
tion. Fig 6.Shows 27,000 square foot (2508 sq.m) CFF, 
a project IMFS designed and engineered in 2006 which 

was built in Arizona, for Lake Powell house boating fa-
cility. This CFF was made up of 14 individual large floats 
Fig. 7 showing one of the floats being launched down 
the very narrow ramp into the water. These individual 
floats where then floated together, post tensioned to 
make up the 27,000 SF foundation. After the founda-
tion was complete the local builder started building the 
restaurant, general store and washroom facilities that 
made up the building.

The limitation of design of a CFF is often the ability 
to put or launch the foundation in the water. It is critical 
to design the CFF to what the local or site specific lift-
ing and launching equipment which is available. When 
designing structures that are 50/100/400 Tons, many 
construction details need to be considered, everything 
from the capacity of your lifting equipment to the in-
tegrity of your work yard ground condition, proximity to 
water, tidal fluctuations, launching water depths, dis-
tance to the ultimate location and site specific consid-
erations. 

The Future of Concrete Floating Foundations (CFF)

Every major city that is surrounded or close to seas, 
lakes and rivers, are now talking about the effects of 
climate change and possibility of devastation because 
of water level is rising. The impact of urban areas by 
flooding as we have seen in many parts of the world 
is very real. The reality to engineers and architects is 
that if they are going to design buildings and cities 
that are by the water, they should consider them to be 
floating structures. Fig. 7 below shows IMFS concept 
drawing of a waterfront floating community that has 
access to land, but is completely self-sufficient. The 
perimeter large breakwater or wave attenuator has the 
capacity to hold major roadway, and all the retail and 
common community requirements above the roadway. 
The houses and the density shown is just concept, as 
architects and engineers can make this whatever style 
or layout they deem suitable. It is quite evident in to-
day’s news articles of industry magazines as this one; 
that these types of communities are being designed 
and considered already viable options and in time will 
become part of our urban landscape. 

Fig.7 (IMFS Floating community concept-  FloatingStructures.com)

Fig.8 (IMFS Completed Floating Projects-  FloatingStructures.com)
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11.02.2015: ñ£ï¤ôî¢î¬ôõ£¢ «î£¢îô¢ - 2015-16

èìï¢î	ªêòø¢°¿è¢Ãì¢ì	º®õ¤ù¢ð®	
ªîù¢ùè	ñò¢òñ¢	ê££¢ð£è	î¤¼.	N.	ó°ï£îù¢		
Üõ£¢èÀ¬ìò	ñ£ï¤ôî¢î¬ôõ£¢-	îñ¤ö¢ï£´-2015-16	
ðîõ¤è¢è£ù	«õì¢¹ñÂ	î¬ô¬ñòèñ¢	ÜÂð¢ð¤	
¬õè¢èð¢ðì¢ì¶.			

18.02.2015: CMDA MEETING 

ñ£í¢¹ñ¤°	ñ£ï¤ô	ï¤î¤	Ü¬ñê¢ê¢£¢	2012-13	ï¤î¤	
ï¤¬ô	Üø¤è¢¬èò¤ô¢	EWS,	LIG	ñø¢Áñ¢	MIG		«ð£ù¢ø	
õ¦ì¢´	î¤ì¢ìé¢èÀè¢°		FSI	(Floor	Space	Index)	
Üîø¢°í¢ì£ù	Ã´îô¢	ªî£¬è	õÅô¤è¢è£ñô¢	
õöé¢èð¢ð´ñ¢	âù¢Á	Üø¤õ¤î¢î¤¼ï¢î££¢.		Üï¢î	
Üø¤õ¤ð¢¬ð	Üºô¢ð´î¢¶ñ¢	ªð£¼ì¢´	Member	
Secretary	-	CMDA.	Þù¢Á	è£¬ô	11	ñí¤	Ü÷õ¤ô¢	
CMDA		Ü½õôè	õ÷£èî¢î¤ô¢	Üîø¢°í¢ì£ù		
õö¤	º¬øè¬÷	Ý«ô£ê¤è¢è	Ãì¢ìñ¢	åù¢¬ø	
ãø¢ð£´	ªêò¢î¤¼ï¢î££¢.	Üè¢Ãì¢ìî¢î¤ô¢	ªîù¢ùè	
ñò¢òñ¢	ê££¢ð£è	è¾óõ	ªêòô£÷£¢	î¤¼.	A.N.	
ð£ô£ü¤	Üõ£¢èÀñ¢,	CMDA	°¿î¢î¬ôõ£¢	î¤¼.	
S.	Þó£ñð¢ð¤ó¹	Üõ£¢èÀñ¢	èôï¢¶	ªè£í¢´	îù¢	
è¼î¢¬î	ðî¤¾	ªêò¢îù£¢¢.		

20.02.2015: ¹î¤ò ñò¢ò ¶õè¢èõ¤ö£

ïñ¶	Üè¤ô	Þï¢î¤òî¢¶¬íî¢î¬ôõ£¢		î¤¼.	L.	
Í£¢î¢î¤	ñø¢Áñ¢	ñ£ï¤ôî¢î¬ôõ£¢	î¤¼.	D.R.	«êè£¢	
Üõ£¢è÷¤ù¢		ªð¼	ºòø¢ê¤	ªêò¢¶		ªêé¢èô¢ðì¢´	
ñò¢òî¢î¤ù¢	àîõ¤ò£ô¢	¹î¤ò		ñò¢òñ¢	Üï¢îñ£ù¢	
î¦õ¤ô¢		¶õè¢è¤	¬õè¢èð¢ðì¢´	¹î¤ò	Ü½õôè	
ï¤£¢õ£è¤è÷¢	ðîõ¤	ãø¢Áè¢ªè£í¢ìù£¢.		ïñ¶	
Üè¤ô	Þï¢î¤ò	ºù¢ù£÷¢î¬ôõ£¢	î¤¼.	R.	
Þó£î£è¤¼ì¢®íù¢	Üõ£¢è÷¢		èôï¢¶	ªè£í¢´	
õ£ö¢î¢¶¬óò£ø¢ø¤ù££¢.		

21.02.2015: ï£ù¢è£õ¶ ñ£ï¤ô 
ªð£¶è¢°¿è¢Ãì¢ìñ¢

ï£ù¢è£õ¶	ñ£ï¤ô	Ü÷õ¤ô£ù	ªð£¶è¢°¿è¢	
Ãì¢ìñ¢	¹î¤î£è	¶õè¢èð¢ðì¢ì	Üï¢îñ£ù¢	
î¦õ¤ô¢	ñ¤è¾ñ¢	ê¤øð¢ð£è	ï¬ìªðø¢ø¶.	Þï¢î	
ñ£ï¤ôè¢	Ãì¢ìñ¢	¹î¤î£è	Ýóñ¢ð¤è¢èð¢ðì¢ì	
ñò¢òî¢î£ô¢	ïìî¢îð¢ðì¢ì¶.	(Sponsor)	âù¢ð¶	
°ø¤ð¢ð¤ìî¢îè¢è¶.	Üî¤ô¢	ªîù¢ùè	ñò¢òî¢î¤ø¢°	
àÁð¢ð¤ù£¢	«ê£¢è¢¬èò¤ô¢	ê£î¬ù	ªêò¢î¬ñè¢°	
ê£ù¢ø¤îö¢	ñò¢òî¢î¤ù¢	¶¬íî¢î¬ôõ£¢	î¤¼.	O.K.	
ªêô¢õó£ü¢	Üõ£¢è÷¢		ªðø¢Áè¢	ªè£í¢ì££¢.	¹î¤ò	
ñò¢ò	¶õè¢èõ¤ö£	ñø¢Áñ¢		ñ£ï¤ô	Ü÷õ¤ô£ùè¢	
Ãì¢ìî¢î¤ô¢	ªîù¢ùè	ñò¢òñ¢	ê££¢ð£è	25è¢°ñ¢	
«ñø¢ðì¢«ì££¢	èôï¢¶	ªè£í¢´	ê¤øð¢ð¤î¢îù£¢.	

27.02.2015: èôï¢î£«ô£ê¬ùè¢Ãì¢ìñ¢

ªêù¢¬ù	ªð¼ïè£¢	õ÷£¢ê¢ê¤è¢	èöèî¢î£ô¢	
(CMDA)	î¤¼î¢î¤	Ü¬ñè¢èð¢ðì	à÷¢÷	õ÷£¢ê¢ê¤	
êì¢ìé¢è÷¢	(Development	Rues)	êñ¢ñï¢îñ£è	õ¬ó¾	
ñÂ	Ü÷¤ð¢ðîø¢°	ªîù¢ùè	ñò¢òñ¢	ê££¢ð£è	
èôï¢î£«ô£ê¬ùè¢Ãì¢ìñ¢	ªêù¢¬ù	Ýï¢î¤ó£	
è¤÷ð¢,	î¤.ïèó¤ô¢	è£¬ô	10.00	ñí¤ò÷õ¤ô¢	ãø¢ð£´	
ªêò¢òð¢ðì¢ì¶.	Þî¤ô¢	Affiliated	Association	è÷£ù	
North	Chennai	Flat	Promoters	Association,	Flat	Pro-
moters	Association	(Avadi-Ambattur).	Suburban	Flat	
Promoters	Association,	Singara	Chennai	Flat	Promot-
ers	Association,	Chennai	suburban	Flat	Promoters	
Association,	Civil	Engineers		Association		Ü½õôè	
ï¤£¢õ£è¤èÀñ¢	,	àÁð¢ð¤ù£¢èÀñ¢		ïñ¶	ñò¢ò	
ï¤£¢õ£è¤èÀñ¢,	àÁð¢ð¤ù£¢èÀñ¢		èôï¢¶	ªè£í¢´	
îé¢è÷¢	è¼î¢¶è¢è¬÷	ðè¤£¢ï¢¶	ªè£í¢ìù£¢.	
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January Issue - SUDOKU - ¹î¤¼è¢è£ù õ¤¬ì

SUDOKU

February Issue - SUDOKU - ¹î¤£¢

S.No. Description             Rate Per issue Rs Rate per Annum  
(one Time Payment) Rs

1 Multi Colour A4 Size - Rear Cover outer 25,000 Rs. 2,50,000

2 Multi Colour A4 size - Front/Rear Inner 15,000 Rs. 1,50,000

3 Multi colour A4 size - Inner page 12, 500 Rs.1,25,000

4 Multicolour half size - Inner Page 7,500 Rs. 75,000

5 Black & White A4 size - Inner page 10,000 Rs.1,00,000

6 Black & White half size - Inner Page 6,000 Rs. 60,000

We request you to patronize the issues by providing your advertisements, to promote your products on 
our Southern Builder  Magazine for the year 2015

SOUTHERN BUILDER ADVERTISEMENT TARIFF

Thanking you in anticipation your early response.
With regards,

A.N. Balaji
Hon. Secretary
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MEDIA FOCUS

F.E.A.R has two meanings

Forget Everything And Run
Face Everything  And Rise

The choice is yours.
Courtesy - Whatsup






