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Abstract— The main aim of the project is to construct a Boat 

Shelter at Pichavaram lake, Chidambaram. This Boat Shelter 

is for the purpose of sheltering to the boats and to the visitors 

at the lake. The additional facility of restaurant is provided in 

this Boat Shelter. This project work deals with the planning 

and design of a “BOAT SHELTER” at Pichavaram Lake. 

This building is designed for the area of 470.9 m² and it is 

situated on the water body. This Boat Shelter is a Timber 

framed structure with pile foundation. This project is 

prepared with site plan, cross section and elevation by using 

AutoCAD and the proposed building consists of ground floor 

and first floor. The Ground floor is for the purpose of Boat 

sheltering and First floor is provided with restaurant. Timber 

Construction Design Manual And Design Of Structural 

Timber In Building – Code of Practice (IS883:1994) is 

mainly used for the design of Boat Shelter.    
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I. INTRODUCTION 

The main objective of our project is to know the various 

design aspects like planning, analysis and design. We have 

planned to design a boat shelter in water body. The planning 

is done as per the requirements and regulations given by the 

National Building Code (NBC). 

II. PRACTICAL CONSIDERATIONS 

Besides all the fundamentals of Planning discussed, 

following practical points should be additionally considered. 

1) The elements of the timber structure should be strong and 

capable to withstand the likely adverse effects of natural 

agencies. 

2) Strength, Stability, Convenience and Comfort of the 

occupants should be the first consideration in planning. 

3) Elevation should be simple but attractive. The number of 

doors and windows provided should be less for a 

restaurant in boat shelter. 

4) The provisions of built in furniture at proper places are 

useful from the point of view of utility. 

5) Since the plan is for a boat shelter, the bollards must be 

provided at ground floor. 

III. PLANNING CONSIDERATIONS 

1) The plan and detailing was drawn using Auto CAD. 

The proposed area is 470.89 m². 

2) The shape of the building is square in plan. The 

building consists of ground floor, first floor. 

3) The type of foundation for the building is pile 

foundation. 

4) The parking space is provided for the boat inside the 

building. 

5) The floor height of the building is 3.3m. 

IV. METHODOLOGY 

1) Step 1: Collection of data 

2) Step 2: Arriving at a problem statement 

3) Step 3: Planning and drawing 

4) Step 4: Analysis of the structure member using Timber 

construction design manual and Timber code 

specifications.  

5) Step 5: DESIGN  

Using Timber construction design manual and Timber code 

specifications the structure shall be designed to withstand all 

loads liable to act on it throughout the life. It also satisfies the 

serviceability requirements, such as limitations on deflection 

and cracking. The aim of design is to achieve acceptable 

probabilities that the structure will not become unfit for which 

it is intended. In this project slab, beam, column and 

foundation are designed using timber construction manual 

and Timber code specifications. 

Step 6: Formation of Plan and modeling using AutoCAD. 

A. Ground Floor Plan 

All dimensions are in “m” 

 

B. First Floor Plan 
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C. Foundation Layout 

 

V. DESIGN OF BOAT SHELTER 

A. Roof Slab 

1) Design of Dining Hall Roof Slab 

Dining hall is a part of the boat shelter and it have a size of 

roof slab as 15mx15m and required wall thickness is 

0.15m.Teak wood is used for roof slab as given size. As per 

IS 883 : 1994 Teak wood has some engineering properties 

such as safe working stress is 1.25KN/cm²,modulus of 

elasticity is 1108.5KN/cm²,weight of teak wood is 

6.05KN/m³ and safe allowable stress in timber joist is 

0.08Kg/cm².This wooden roof slab is consist of timber 

bridging joist, timber binder and roof/floor board. The weight 

of roof boarding and bridging joist may be assumed as 

1.5KN/m². The spacing of bridging joist and binder is 

30cmc/c, 2.5mc/c respectively. So the span of bridging joist 

and binders are 2.5m, 15.15m respectively. From this design 

maximum size of area should be considered for design of 

bridging joist, binders which are based on their flexural 

strength and deflection. 

a) Result  

The size of bridging joist = 5 cm x 14 cm 

The size of binder = 36 cm x 87 cm 

 (As per IS 883:1994 width is not less than 50mm or 1/50 of 

span) 

(As per IS 883:1994 depth is not more than three times of 

width). 

2) Design of Kitchen Roof Slab 

Kitchen is a part of the boat shelter and it have a size of roof 

slab as 8.4mx3m and required wall thickness is 0.15m.Teak 

wood is used for roof slab as given size. As per IS 883 : 1994 

Teak wood has some engineering properties such as safe 

working stress is 1.25KN/cm²,modulus of elasticity is 

1108.5KN/cm²,weight of teak wood is 6.05KN/m³ and safe 

allowable stress in timber joist is 0.08Kg/cm².This wooden 

roof slab consist of a timber bridging joist, timber binder and 

roof/floor board. The weight of roof boarding and bridging 

joist may be assumed as 1.5KN/m². The spacing of bridging 

joist and binder is 30cmc/c, 2.5mc/c respectively. So the span 

of bridging joist and binders are 2.5m, 8.55m respectively. 

From this design maximum size of area should be considered 

for design of bridging joist, binders are based on their flexural 

strength and deflection. 

a) Result  

 The size of bridging joist = 5 cm x 14 cm 

The size of binder = 25 cm x 56 cm 

 (As per IS 883:1994 width is not less than 50mm or 1/50 of 

span) 

 (As per IS 883:1994 depth is not more than three times of 

width). 

3) Design of Rest Room Roof Slab 

Rest room is a part of the boat shelter and it have a size of 

roof slab as 6.4mx3m and required wall thickness is 

0.15m.Teak wood is used for roof slab as given size. As per 

IS 883 : 1994 Teak wood has some engineering properties 

such as safe working stress is 1.25KN/cm²,modulus of 

elasticity is 1108.5KN/cm²,weight of teak wood is 

6.05KN/m³ and safe allowable stress in timber joist is 

0.08Kg/cm².This wooden roof slab is consist of timber 

bridging joist, timber binder and roof/floor board. The weight 

of roof boarding and bridging joist may be assumed as 

1.5KN/m². The spacing of bridging joist and binder is 

30cmc/c, 2.5mc/c respectively. So the span of bridging joist 

and binders are 2.5m, 6.55m respectively. From this design 

maximum size of area should be considered for design of 

bridging joist, binders are based on their flexural strength and 

deflection. 

a) Result  

The size of bridging joist = 5 cm x 14 cm 

The size of binder = 21 cm x 45 cm 

(As per IS 883:1994 width is not less than 50mm or 1/50 of 

span) 

 (As per IS 883:1994 depth is not more than three times of 

width).                   

B. Floor Slab Design 

1) Design of First Floor Slab 

First floor/roof is a part of the boat shelter and it have a size 

of floor slab as 21.7mx21.7m and required wall thickness is 

0.15m.Teak wood is used for roof slab as given size. As per 

IS 883 : 1994 Teak wood has some engineering properties 

such as safe working stress is 1.25KN/cm²,modulus of 

elasticity is 1108.5KN/cm²,weight of teak wood is 

6.05KN/m³ and safe allowable stress in timber joist is 

0.08Kg/cm².This wooden roof slab is consist of timber 

bridging joist, timber binder and roof/floor board. The weight 

of roof boarding and bridging joist may be assumed as 

1.5KN/m². The spacing of bridging joist and binder is 
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30cmc/c, 2.5mc/c respectively. So the span of bridging joist 

and binders are 2.5m, 21.7m respectively. From this design 

maximum size of area should be considered for design of 

bridging joist, binders are based on their flexural strength and 

deflection. 

a) Result       

The size of bridging joist = 5 cm x 14 cm 

The size of binder = 46 cm x 115 cm 

(As per IS 883:1994 width is not less than 50mm or 1/50 of 

span) 

(As per IS 883:1994 depth is not more than three times of 

width). 

C. Column Design 

Column is a part of the boat shelter. In this structure, column 

is normally just built above the piles. It provides transfer of 

load from the first floor slab to pile. It raises the restaurant 

from the ground floor and needs to be strong. The column will 

be at a level of 0.5m above the water level and it have a size 

of 46cmx46cm is 3.3m long. The breadth and depth of 

column are taken from binders breadth on floor slab design 

and it should be provided at each end of the binders. Coconut 

wood is used to design of column as given size. As per IS 

883: 1994 coconut wood has the density is 7.5KN/m³ and 

their modulus of elasticity is 73.4N/mm². This boat shelter 

consist of a short column based on their slenderness ratio and 

the column satisfies permissible compressive stress, bending 

stress, axial stress, crippling load, crippling stress. 

a) Result 

(As per IS 883: 1994) 

Slenderness ratio  =       7.17m 

Permissible compressive 

Stress =       fc=fcp 

fcp =      6.9N/mm² 

fc  =      6.8N/mm² 

crippling load, P  =      1000KN 

safe load              =       333.3KN  

(fac/fc +  fap/fb   is not greater than 1 ) 

( fat/ft  +  fab/fb   is not greater than 1  ) 

D. Pile Design 

Pile is a part of substructure of the boat shelter. In this 

structure, pile is normally insert below the columns which 

provides transfer of load from the super structure of boat 

shelter to below the harden soil strata. Khair wood is used to 

design of friction type of pile. Khair timber is mostly 

preferred for the pile and it has high load carrying capacity. 

Depth of the pile is 10m it has the density of 1009Kg/cu.m 

and their modulus of elasticity is 134.4N/mm² based on their 

codal provision of IS 883: 1994. As per IS 2911 (Part II): 

1980 if such test data are not available, the load carrying 

capacity by the pile shall be determined by the Engineering 

News Formula. According to their codal provision Piles shall 

be classified as class A and class B based on their field 

application. Spacing of piles is decided based on their End 

bearing, friction and loose sand from their codal provision. 

a) Result 

Safe load on pile, P         =      352KN 

333.33KN < 352KN 

So column capacity < Pile capacity 

Diameter of piles            =      0.46m 

Spacing of piles               =      1.38m 

VI. CONSTRUCTION DETAILS 

A. Wall Construction Details 

The timber wall consists of a wooden frame work either 

supported on the floor below or by side walls. The frame work 

consists of a rigid arrangement of timber members which may 

be plastered or covered with wooden boarding etc., from both 

sides. The wooden frame comprising of light vertical upright 

members called studs which are fixed between two horizontal 

members. The horizontal member at the foot of stud is called 

and the top is called the head. The stud are stiffened by 

horizontal timber pieces called nogging. Coconut wood is 

used for the wall stud’s has the modulus of elasticity is 

73.4N/mm² and density is 7.5KN/M³. Height of the stud is 3m 

and its size is 0.05m x 0.10m with their 0.3m c/c spacing. 

Wall arrangements diagram (All dimensions are in “m”) 
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B. Ground Floor Details 

1) Floor Board  

Wooden floor board is any product manufactured from timber 

that is designed for the flooring, either structural or aesthetic. 

Wood is a common choice as a flooring material and it has 

various styles, colour, cuts and species. 

  0.05m thickness of floor board is used for ground 

floor and it is covers all the pile caps. This timber wooden 

floors are made from sawn wood and it is properly treated. 

2) Spiral Staircase 

This timber spiral staircase is actually a helical structure as it 

has central column. This form creates a very organic looking 

staircase that appears to height above and out of the floor. 

Tread size is 0.3m and Rise up to 0.25m is used for 

staircase. Teak timber is used for the staircase and it is 

connect ground floor to first floor. 

The central column diameter is 0.3m and its height 

is 3.3m. Length of the steps is 1.3m. 11 numbers of steps is 

provided in this staircase. 

C. 3D Model of Timber Pile Foundation in Boat Shelter 

 

D. Complete 3D Model of Boat Shelter 

 

VII. CONCLUSION 

1) Thus a Boat Shelter in water body is planned and 

designed for an area of 470.89m² in Pichavaram lake, 

Chidambaram. 

2) All the drawings presented in this project report were 

drafted using AutoCAD 2015 software. 

3) The members such as slab, binder, column, pile have 

been designed and checked manually. 

4) The project has given us a wide knowledge about the 

design of the various components of a timber framed 

structure.  

5) It is concluded that, the utilization of software tools for 

designing and planning of a Civil Engineering saves the 

times of the designer. 
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