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ABSTRACT:

The modular coordination system is the processgdrozing the dimensions which can be applied to
the traditional as well as partially prefabricatedtotally prefabricated or industrialized building
Modular coordination which comprises Interrelatedn€ept for building and construction process.
This can be applied comprehensively or partly ddpgnupon the particular circumstances. The
modular system can be applied to determine the gfzéuilding components and assemblies,
installation and service systems to the desigrnhef building. This can be achieved by applicatibn o
the internationally agreed 100mm Module. Modulapfgination provides the easy grasped layout of
the positioning of the building components in nelatto each other and to the building and fac#itat
collaboration between planners, manufactures,iloigbrs and contractors.

Keywords: Modular Coordination, Module, Construction, BuildjrStandardization

INTRODUCTION

Modular coordination is a concept of coordinatidrdimnension and space, in which building
components are dimensioned and positioned in adém@rbasic unit or module, which is also known
as 1M and which is equivalent to 100 mm. MC is nmé¢ionally accepted by the International
Organization for Standardization (ISO) and manyeotiountries as well as Malaysia.

A module is a unit of measurement and it meansdatalized and easily fit components.
Generally the word Module is derived from Latin WOMODULUS’ meaning a small dimension.
MC is the International system of dimensional stadization in building. The smallest Module is
generally used to coordinate Position and Size afm@bnents, Elements and their Installations.
Smaller Dimensions should be more clearly disteduhan larger dimensions

BACKGROUND

Modular coordination was first explored as an aidl¢sign shortly after the introduction of
prefabrication in the construction industry in thdustrialization. It was conceived as a furthepsh
the development of systematic design and constructif the building. This subject has been
discussed and attempted in an actual building é@xeet in practically every developed country.

Modular coordination was first studied in Singaporéhe early seventies. The housing and
development board implemented the concepfl9i3 in the new generation flats. Prefabrication
and standard components were subsequently intrddiwedular blocks and bricks were introduced
in 1983. There are merits to extend the use of taodoordination in other components as well.
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AIMSAND OBJECTIVES OF MODULAR COORDINATION

1. The principle objectives of modular systemtds provide practical and coherent solutions
for coordination of the position and dimemsioof elements, components and space in
building design.

2. This process can contribute to increase dedigedom and improved balance between
guality and cost in manufacture and constuact

BASIC PRINCIPLE OF MODULAR COORDINATION

The main purpose of Modular Coordination is to aghithe Dimensional Compatibility between the
Building Dimensions, Span or Spaces and the Sizéoofiponents and Equipments by using related
Modular Dimensions.

Modular Coordination generally provides the easysped layout of the positioning of the building
components in relation to each other and to thiglingi and facilitate collaboration between planners
manufactures, distributors and contractors.

PRINCIPLE OF MODULAR COORDINATION

Basic Module

Modular Dimension
Planning Module

Placing Of Components
Modular Grid

. Basic Modular Grid
. Square Grid

. Rectangular Grid

o000

Multi-Modular Planning Grid
Tartan Grid

a Preferred Dimensions

a Tolerance

Basic Module: It is a fundamental unit of size.The term modwalérived from the Latin modules
which in English means "Small dimension".

Modular Dimension: Traditionally designers have trained to use simpleole number ratios.
Modular coordination provides a sound basis for @dered selection of dimensions and
accommodates a proportional flexibility that sagisfthe needs of architectural aesthetics.

Planning M odule and Placing of Components: There are different methods of locating components
within dimensional frame mark of the building thistdbution is made between load bearing walls,
slap components vertically and horizontally. Thecpiment of components either made on axial to the
boundary planning.

Modular Grids: To simplify the design process a mesh of linesjciwthave preferred space
dimension, are plotted in three directions fortyghes of buildings.

Basic Modular Grid

The fundamental modular grid, is that in which thtervals between consecutive parallel lines is
equal to the basic module, smallest planning grid.
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Figure 1: Typesof Modular Grid

Multi - Modular Planning Grid: In addition to the basic modular grid, multi-méatugrids in
which the intervals between consecutive lines areii-modular may be used.

Tartan Grid

It is used to describe an interrupted modular plagprgrid in which the intervals or bands of
interruption are regularly spaced in both directiand are of the different modular order of the
general modular planning grid.

Preferred Dimensions

A preferred size is a modular or multi-modular sfee a specific purpose, which shall be
selected, is advance of all others.

+ A preferred size is a modular or multi-modular dimea specific purpose, which shall be selected
in advance of all others.

+ The preferred horizontal sizes shall primarily beended for sizing components.Assemblies and
spaces.

+ The preferred multi-modular sizes shall be mukiglof the basic module with arithmetical
values of 2 or 3.

+ The preferred size shall provide a flexible ch@tenulti-modular dimensions in line with the

characterizations of conventional design practa@péed in the building.
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+ The preferred size shall normally be used for senalimensional increments in the vertical plane
than in the case of the horizontal plane.

4+ The preferred sizes of modular components shacenmon factor (3M) for example 3M, 6M,
and 12M etc. and only the spaces which are a nikipthat common factor shall be filled.

#+ The non-modular component size do not share a caonfiaotor. They shall be combined
beyond a certain point to fill all multiple of 1Mhe point in question is referred to as the
critical number. Thus, if components 3M & 4M lonig &elected they can be combined to fill all
spaces that are multiple of 1 M from 6M upward.

30M=3X10
60 M =3 X 20

The smaller dimensions should be more clearlyibisted than larger.
3M, 6M, 12M, 15M, 30M, 60M
In above series smaller dimensions more denselytiited than higher dimensions.

Notation and Symboaols:

B o

Modular line

O 4 S *

Modular space

O,_.___...._.*._._..__O O_ O

Modular line (planning)

Modular reference line

T 7 7
ool

Location of reference line

O_._._._._._._._._._.O g~ #

Centre line of walls, column and beam

e - () 0

Facade Corners Or Wall Surfaces
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Figure 2: Notation and Symbols

The drawings prepared by the designers shouldrifitesthe application of dimensional co-ordination

at various stages of the design process.

A standard system of notations and symbols is rewemded for use on drawings. The notations &
symbols are for indented for direct communicationoag the designers, the manufactures and

builders.
Tolerance

In traditional building, the craftsman takes cafrdimensions in the ordinary course of his work.

The modular dimensions provide a convenient meadgscribing components in a catalogues & for

allocating the spaces for them on design drawings.
Three types of tolerance are generally consideredadular coordination in building.
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+ Manufacturing tolerance, which limits the dimsional deviation in the manufacture of

components.
+ Positional tolerances, which limit the deviation gafsition for, erected components from their

designated position.
+ Joint tolerances or gaps, which limit the variasiar joint thickness.

The three tolerances are interrelated and therefiost be determined accordingly.

5mm RULE:

This rule is applied to all structural parts ofldirig & components. The wall, slab & components,
elements which are the structural part of the waktand horizontal division are placed one joint
proportion on the boundaries of a modular planef th the actual dimension as a rule for the
structural elements are '5 mm' less on all mochdandary plane. This rule is called as the 5 mm rul
for all horizontal & vertical dimensions.

If the size of the gridis M xn, M

Component size = (fL0 mm) M x(n, -10 mm) M

The 5 mm rule is given by IS code, it is due teetahce because tolerance is required to fit the
component into available grid space.

Prefabrication:

Modular co-ordination and prefabrication are twaesi of the same coin. They are complementary to
each other.

Prefabrication requires the cooperation of arclstesuppliers and builders regarding the size sicha
modular units.

Another prefabricated unit widely used in light sbaction is the roof truss.

Advantages and benefits of prefabrication:

4+ Mass produced in an assembly line so can be masteoi time.

+ For lower cost than conventional method of consimac

4 Savings in material cost.

4+ Savings in time.

+ Material that has become highly specialized witbratant fluctuation in price and availability can
be stockpiled at prefabrication shop or factory.

4+ Standardization of building components makes isjixds for construction to take place where the
raw material is least expensive.

MODULAR COORDINATION DESIGN RULE:
Basic module > 1M =100 mm
Horizontal planning module> My = 3M (300mm)
Vertical planning module -> M, =M (100mm)
The other multi modules are 3MM, 9SM, 12M.
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Planning modules for main dimensions of framewaegially the span (horizontal dimensioning)
are shown in figure

I 300 mm ! 300 mm ! 300 ! 300
| | | |

e ———

Q00

600

— | | " 300 mm

THE COMPONENTS (E.G.WALL)

Figure 3: Horizontal Dimensioning of Framework

Modular Coordination System

4 X 3M

IX3IM

2 ¥ 3M

3m
THE COMPONENTS (E.G.WALL)

Figure4: Modular Coordination System of Framework

ADVANTAGES OF MODULAR COORDINATION

FEEEEEE O &

To facilitate collaboration between building desigs) manufactures, distributors and
contractors

To permit the use of building components of staddsize to construct the different types of
building

To optimize the member of standard sizes of bujjdiomponent

MC increases the speed of construction

Benefits through the increase use of computer ai@siyn and drafting

Reduction in manufacturing and installation cost

MC minimize the wastage of materials, time and neavgr in cutting and trimming on site
Facilitate prefabrication

MC improved the balance between Quality and Cost

DISADVANTAGES OF MODULAR COORDINATION

a+
+
a+

Uniformity
Can lead to problems when modules are linked bedimlsmust thoroughly test
It is difficult to manufacture to produce compotgebased on mm tolerance.

7
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CONCLUSION

In this study the benefits of modular condiln have demonstrated its ability to be tcos
effective against other methods of construgtiand has led to financial savings and reduc
disruption on site.
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