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I.     INTRODUCTION 

THE TYPE OF FLOATING HOUSES PRESENTED IN THE 

PAPER IS PONTOON TYPE FLOATING HOUSES; 

PONTOON TYPE FLOATING HOUSES ARE NOTHING BUT 

THE HOUSES THAT FLOAT ON THE SURFACE OF 

WATER, ANCHORED TO A SUITABLE MOORING 

SYSTEM. THE PONTOONS CAN BE OF VARIOUS CROSS 

SECTIONS LIKE CIRCULAR, TRAPEZOIDAL OR 

RECTANGULAR DEPENDING ON THE DESIGN 

SPECIFICATIONS, THE FLOATING HOUSES ARE 

GAINING POPULARITY IN CITIES LIKE AMSTERDAM, 

NEW ORLEANS AND OTHER CITIES WHICH ARE 

BELOW THE SEA LEVELS. WITH INCREASING 

POPULARITY THE QUALITY AND SAFETY OF FLOATING 

HOUSES BECOME CRITICAL AND A DESIGNER SHOULD 

BE ABLE TO TACKLE THE CHALLENGES POSED BY 

EXTREME WINDS AND WAVE IMPACTS AND CONSIDER 

VARIOUS TYPES OF FORCES THAT MAY LEAD TO 

OVERTOPPING OF THE HOUSES. THE PAPER DEALS 

WITH DESIGN OF TIMBER HOUSE SITUATED ON A 

PONTOON CONSIDERING VARIOUS TYPES OF FORCES 

THE FLOATING HOUSE MAYBE SUBJECTED TO, 

DURING ITS LIFETIME. THE MAIN AIM OF THE PROJECT 

IS TO PROMOTE FLOATING RESIDENCES RATHER THAN 

TYPICAL TOURIST HOUSES. THE AUTHORS HAVE 

TRIED TO DESIGN A FLOATING COMMUNITY 

COMPRISING OF SIXTEEN HOUSES IN AN 

ARRANGEMENT AND THEIR STRUCTURAL 

PERFORMANCE WHEN SUBJECTED TO UNBALANCED  

FORCES DUE TO MOVEMENT OF RESIDENTS ARE ALSO 

CHECKED. THE FLOATING HOUSE PROVIDES AN 

EXCELLENT ALTERNATIVE TO TRADITIONAL LAND 

RECLAMATION METHODS AND PROMOTES MORE 

ENVIRONMENTAL FRIENDLY APPROACH TO 

FACILITATE GROWING HUMAN POPULATION. 

 

II.    METHODOLOGY 

 
 

Fig. 1 Project flow chart 
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Abstract: Land scarcity has been a major concern in metropolitan cities and island countries. The issue is being addressed by 

adopting skyscrapers that allow vertical growth of cities, but vertical growth has its own limitations and hence there has been 

collective effort for developing new habitats for humans. Considering the recent trends of global warming and rising sea 

levels there is a driving need for floating habitats for continuity of human species. Float houses are the future. One such 

habitat is floating houses that can float on the surface of water thereby providing large space for human habitation. Pontoon 

type floating houses consist of a giant pontoon tied to a mooring system that keeps the system stable. The float platforms can be 

used for various purposes such as refugee camp after earthquake events as the system is inherently base isolated. 
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III. LOAD CALCULATIONS 

Load calculations involve entire load of the house to be 

supported by the pontoon. Based on which the pontoon is 

proportioned. 

Table- I: Load calculations 

COMPONENTS DEADLOAD 

(KN) 

LIVE 

LOAD 

(KN) 

WIND LOAD 

(KN/m2) 
 

 

COLUMN 37.3651 - -  
BEAM 5303787 - -  
STUDS 3.5586 - -  
ROOF 84.9344  -  
FLOOR 39057 154.43 -  
PARTITION 

WALL 

30.1114 - -  

PLYWOOD 

WALL 

SHETHING 

15.7912 - -  

 

LOAD ON ONE 

HOUSE 

 

604.64 

 

154.43 

 

1.532  
 

 

 

There are total of 4 houses on each pontoon. 

Therefore, Total load on 1-pontoon =3040KN 

 

I. PLANNING 

Primary dimensioning of the float structure includes: 

• Layout plan 

• House plan 

The planning of a float layout is done carefully by 

considering various factors such as the architectural 

requirements and the structural requirements. In our 

plan the boats are arranged in a circular manner as 

shown in the figure 3. The major objective behind 

this arrangement is to provide safe enclosure for 

parking of boats and float garden that sits in the 

empty space inside. This circular arrangement also 

provides good streamline for water and wind to 

flow around the float houses thereby reducing the 

impact by the water current. The entire float layout 

consists of sixteen houses, four on each boat as 

shown in the figure 3. 

 

 

 

 

 

 

 
 

 
Fig. 2 Basic Plan View 

 

 

 
 

Fig. 3 Plan View 

 

 

 
 

Fig. 4 Elevation 

In the elevation shown in the Fig-4, the cross section of each 

house represents the pontoon that accommodates four houses. 

Each of these pontoons are moored to an RCC pier 
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trough a truss that restrains horizontal movements 

of the pontoon. And the vertical movements that 

result due to change in water levels are facilitated 

trough a shaft-buoy system that is discussed later in 

the paper. The inclined cables are used to increase 

the stability of the float houses. 

 

II. STRUCTURAL DESIGN OF 

TIMBER HOUSES 

There are four houses per pontoon totalling to 

sixteen houses arranged on four pontoons which are 

moored to an RCC pier as shown in the Fig 2. All 

sixteen houses are made of timber owing to 

flexibility and lightweight properties of the wood. 

The houses are designed for maximum wind 

pressure as per recommendations in UBC Table 16-

F. 

 

 
 

Fig-5 Structural Plan 

 

I. PONTOON DESIGN 

The first step in designing a pontoon is calculating 

the load it has to support which includes dead load 

of the pontoon, dead load of the house, live loads, 

and impact forces. From the detailed calculations 

the pontoon was designed to support a maximum 

load of 2420 KN/pontoon from this value the 

dimensions of pontoons were fixed by dividing the 

total weight of water displaced by the unit weight 

of water to calculate the required volume of the 

pontoon. The trapezoidal section of pontoon was 

proportioned based on free board requirements. 

The trapezoidal sections have good flotation 

properties and construction feasibility. 

 

 

 

 
Fig. 6 Cross-section of a pontoon as per the design 

 

II. STABILITY OF FLOAT HOUSES 

A pontoon type float house should be checked for 

various tilting forces acting on it in order to design 

the suitable stability system; some of these forces 

include wave impact, wind pressure and moving 

weight on the pontoon. The stability of the pontoon 

is checked by calculating the combined metacentric 

height of the pontoon and the house for various 

cases. 

Meta-Centre is defined as the point about which 

the body starts oscillating when the body is tilted 

by a small angle. The Meta center may also be 

defined as the point at which the line of action of 

force of buoyancy will meet the normal axis of 

body when the body is given a small angular 

displacement (RK Bansal) 

A. Stable Equilibrium  

If the point M is above G, the floating body will 

be in stable equilibrium as shown in Fig 7 (a) If a 

slight angular displacement given to the floating 

body in clockwise direction, the center of 

buoyancy shifts from B to B1, such that the 

vertical line through B cuts at M. Then the 

buoyant force Fg trough B, and weight W through G. 

constitute a couple acting in anti-clockwise 

direction and thus bringing the floating body into 
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original position. ( RK Bansal). 

B. UNSTABLE EQUILIBRIUM 

 If the point M is below G, the floating body will be 

in unstable equilibrium as shown in Fig 7 (b). The 

disturbing couple is acting in clockwise direction. 

The couple due to buoyant force Fg and W is also 

acting in clockwise direction and thus overturning 

the floating body. (RK Bansal) 

 

 
Fig-7 (a) Stable Equilibrium (b) Unstable Equilibrium 

 

Fig-8 Hydraulic Parameters of Pontoon 

 

 

VII. STABILITY CHECK OF FLOAT 

HOUSES 

Case 1: Assuming 4 people per house, let us 

consider that all 16 people in the pontoon gather at 

one side of pontoon as shown in the figure 9. 

 

Case-2: There are four houses per pontoon, only 

one of the extreme houses is fully occupied and 

remaining three are empty, let us assume it causes 

a tilt of 6 º to 89 º. 

 
Fig-9 Moving weight on pontoon. 

 

VIII. RESULTS 

Table- II:  Case 1, Assuming 4 people per house; let us consider that all 16 

people in the pontoon gather at one side of pontoon as shown in the figure 

9. Tilting is along Y-Y axis of the pontoon, it is clear that the pontoon is 

very stable. 

 
 

TILT 

 

COMBINED 

METACENTRICHEIGHT 

OF HOUSE AND PONTOON 

 

EQUILIBRIUM 

6 º 0.72 STABLE 

20 º 0.026 STABLE 

30 º 0.013 STABLE 

60 º 0.0043 STABLE 

89 º 0.00132 STABLE 

91 º -1.32×10-4 UNSTABLE, 

OVERTURNS 

 
Table- III: There are four houses per pontoon, only one of the extreme houses 
is fully occupied and remaining three are empty, let us assume it causes a tilt 

of 6 º
 
to 89 º.Tilting is along X-X axis of the pontoon, it is clear that the 

pontoon is very stable. 

 
 

TILT 

 

COMBINED 

METACENTRICHEIGHT 

OF HOUSE AND PONTOON 

 

EQUILIBRIUM 

 

6 º 

 

0.889 

 

STABLE 

 

20 º 

 

0.256 

 

STABLE 

 

60 º 

 

0.053 

 

STABLE 

 

89 º 

 

0.00163 

 

STABLE 

 

91 º 

 

-217308 

UNSTABLE 

OVERTURNS 
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Table-IV: Rolling time period of the pontoon.  

 

AXIS OF 

OSCILLATION 

ROLLING 

TIME 

PERIOD 

 

REMARKS 

 

X-X 

 

1.5 seconds 

The pontoon quickly retains 

its stable position and do not 

oscillate for long. 

 

Y-Y 

 

2 seconds 

The pontoon quickly retains 

its stable position and do not 

oscillate for long. 

 

 

 
Fig-10 Bending Axis the pontoon 

 

• The pontoon is stable up to a tilt of 890 and 

fails when tilted above 900 along Y-Y axis. 

• The pontoon is stable up to a tilt of 890 and 

fails when tilted above 900 along X-X axis. 

• The pontoon is stable for all the conditions 

considered in the project. 

• The pontoon can support Maximum load of 

about 3040 kN, by maintaining a freeboard 

of 650 mm. 

IX. SCOPE FOR FUTURE WORK - 

SHAFT-BUOY SYSTEM FOR 

CHANGING WATER LEVELS 

One of the major issues in floating houses is the 

changing water levels, the rise and fall of water 

level may induce additional stresses on the mooring 

system as well as pontoon material in case of rigid 

connections. To overcome this problem Shaft – 

Buoy system is used. This system consists of a shaft 

inside which a buoy moves vertically depending on 

the water level. The buoy is connected to the 

pontoon as in the Fig-11, the system allows vertical 

movement of pontoon and restrains horizontal 

movement. 

 
Fig-11 Shaft-Buoy System for Changing Water Levels. 

X. CONCLUSION 

The paper presents a detailed design of pontoon and 

wood houses. The pontoon presented in the project 

is stable up to 890 tilt, however hydraulic dampers 

can be provided in extreme cases and use of locally 

available materials for construction is considered to 

be economically feasible. 

Each house shall possess anchor points for boats as 

presented in the paper, additionally floating septic 

tank and floating wind turbines, solar panels can be 

installed to meet sanitation and energy 

requirements. Jetties or cut waters are to be 

constructed to reduce the wave impact on the 

pontoons. Provision for food storage and safety 

equipment’-s should be given in case of 

emergencies. 
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