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Notice of Copyright Coverage 

© Copyright 2012.  This program is 
copyrighted by Richard Muther & 
Associates, a division of High 
Performance Concepts, Inc.  
Materials distributed in this program 
may not be reproduced or 
transmitted in any form or by any 
means, including photocopying, 
recording, or by any information 
storage and retrieval system, without 
written permission from Richard 
Muther & Associates. Working 
forms – usually numbered with three 
digits – are excepted.  These may be 
reproduced for in-company use only, 
provided that they are reproduced in 
their entirety so that the name 
Richard Muther & Associates and 
the form number appears on all 
copies. 

 

Availability of Forms and 
Materials 

We are often asked to supply various 
forms, books, or other materials 
which we have prepared for our own 
use.  Generally, we are not in the 
business of selling materials.  
However, some of our techniques are 
new; materials are not available from 
commercial suppliers; or it is more 
convenient to obtain them from us. 

Therefore we have established a 
policy of providing a source of 
supply to our clients and enrollees in 
our training programs. Our charges 
are essentially only the amount 
necessary to cover our costs plus 
handling and shipping.  Certain 
forms may be available in Microsoft 
Excel format from our website at 
www.RichardMuther.com 
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Main Points 

1. Most layouts are developed by 

instinct and experience.  This 

approach can be very effective 

but also runs the risk of 

oversight or error in unfamiliar 

situations. 

2. Many layouts are in fact 

copied from “standard” or 

popular arrangements 

observed in others’ facilities or 

in texts; or by replicating 

earlier layouts. 

3. Layout planning is a good 

opportunity to involve 

representatives of departments, 

labs, and work areas.  But 

without a structured approach, 

participants soon become 

frustrated with the trade-offs 

involved. 

4. Material flow is always 

important.  But flow alone is 

not a sufficient basis for layout 

planning.  There are always 

other important relationships 

that should be honored. 

5. Systematic Layout Planning 

(SLP) was developed by 

Richard Muther & Associates 

to capture the benefits of each 

approach, without their 

shortcomings. 
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Main Points 

1. All layout planning rests on 

the three fundamentals of: 

a. Relationships between 

the activities in the 

layout. 

b. Space for each activity-

area, in amount, kind, 

and shape. 

c. Adjustment of 

relationships and space 

into an effective plan. 

2. By applying the three 

fundamentals – in the order 

shown – the planner assures 

better decisions and layouts. 
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Main Points 

1. Simplified Systematic Layout 

Planning is a set of six procedures 

to follow when laying out an area.  

It is suited to smaller projects that 

do not require the full S.L.P. 

treatment. 

2. Basically, any layout involves: 

1. Relationships between various 

functions or activities. 

2. Space in a certain amount and 

kind for each activity. 

3. Adjustment of these into a 

layout plan. 

3. The six steps of Simplified S.L.P. 

follow these three basic elements; 

and the six steps form a pattern 

shown symbolically here. 

4. Each of the six steps carries its own 

easy-to-note symbol: 

1. Triangle –triangular-shaped 

relationship chart. 

2. Square –square feet and 

physical features. 

3. Star –diagram connecting 

activities at different points. 

4. Circle –round and round to 

adjust the layout diagrammed. 

5. Hexagon –examine from     

all sides; evaluate all factors. 

6. Rectangle –layout plan on 

sheet of paper or building 

print.  
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Case Problem 

Please review all pages of the 

case.  Then use the information 

provided to prepare a Preliminary 

Layout Plan. 
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Case Problem 

Please review all pages of the case.  
Then use the information provided to 
prepare a Preliminary Layout Plan. 

1.The activity-relationship diagram 
connects activities by a number-of-
lines code. 

2.The shape of each symbol indicates 
the type of activity; the number 
inside is the activity identification, 
usually corresponding to its line 
number on a Relationship Chart. 

3.The number of connecting lines (and 
their color) indicates the rated 
closeness: 

A – four red lines, ideally very 
short (like 4 rubber bands). 

E – three orange/yellow lines, 
short. 

I – two green lines, medium length. 

O – one blue line, can be long. 

U – no relationship; nothing to 
show. 

X – one brown or two black wiggly 
lines, ideally long (think of a 
spring pushing apart). 

4.First diagram the A’s and E’s.  Then 
add the I’s and X’s, and finally the 
O’s.  It usually takes three to eight 
diagrams – each successively 
increased and refined – to get the 
most satisfactory arrangement. 

5.Once diagrammed, the space 
allowed for each activity may be 
written next to its symbol.  
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Main Points 

1. Alternative plans are evaluated 
on the basis of costs and 
intangible factors  or 
considerations. 

2. SLP uses a vowel-code 
convention to rate the 
performance of each plan on 
each of several weighted factors.   

3. Vowel code ratings are 
converted to points and 
multiplied by factor weights to 
arrive a scores.  These are 
totaled for each plan. 

4. A plan must score 15% better 
than the next highest alternative 
to be considered better. 

5. Plans receiving an “X” (Not 
acceptable) rating on any factor 
are removed from consideration 
unless the objectionable feature 
can be eliminated or corrected. 

6. In this example, Plans A and C 
are comparable, and both are 
significantly better than Plan B.   

7. Costs and payback are 
considered separately.  To be 
selected, Plan A or C must 
provide an acceptable financial 
return.  The  less desirable Plan 
B could be chosen on the basis 
of financial considerations.  

8. As a point of reference, the 
existing situation has been 
evaluated as Alternative D.   
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Main Points 

1. Systematic Layout Planning 

(SLP) is an organized, 

universally-applicable 

approach to any layout 

planning project. 

2. SLP consists of: 

• Framework of Phases 

• Pattern of Procedures 

• Set of Conventions 

3. SLP was first published in  

1960 by Richard Muther.  It is 

widely taught, has been 

translated into nine 

languages, and is used 

throughout the world. 
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Main Points 

1. As each project runs its 

course – from initial stated 

objective to installed physical 

reality – it passes through 

four sequential and  phases.  

For best results, the phases 

should overlap. 

2. Phase I and Phase IV are 

frequently not part of the 

layout planner’s specific  role 

and are often performed by 

others. In a sense, they 

“frame” the strictly planning 

phases II and III. 

3. Phase I considers situations 

and conditions outside our 

problem area, over which we 

may have little or no control.   

Yet these “externals” may 

influence or constrain our 

plans in Phases II and III. 
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Main Points 

1. The SLP Pattern of 

Procedures is a five-section 

series of procedures resting 

squarely of the three 

fundamentals of 

relationships, space and 

adjustment. 

2. The Pattern applies to both 

Phase II, Overall Layout, and 

Phase III, Detail Layouts. 

3. The left-hand boxes of the 

pattern represent data 

collection and analysis. 

4. The right-hand boxes 

represent synthesis and output 

of results. 

5. The SLP Pattern requires that 

two or more alternatives be 

developed and evaluated 

before a plan is approved. 

6. The more complicated the 

problem, the more useful and 

time-saving this pattern 

becomes. 
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Main Points 

1. Facilities planning requires five 

types of key input data. 

2. For ease of recall, the five key inputs 

are designated by the five-letter 

sequence: P-Q-R-S-T.  These stand 

for: 

• Products (or materials or 

services) 

• Quantities (sales volumes & 

inventory) 

• Routing (or processes of 

necessary operations) 

• Supporting Services (for 

people, processes and 

information systems) 

• Timing (operating hours, 

seasons, urgency…)  

3. The facilities planner must collect 

data from others for each of the five 

key inputs. 

4. When collecting data, be sure to 

challenge its correctness and 

underlying assumptions, especially 

regarding “R” the routing or process. 

5. This act of challenging is symbolized 

by the letters W-H-Y on the teeth of 

the key. 
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Main Points 

1. The storage areas of most 
warehouses and distribution 
centers can be broken into 
zones or activity-areas by 
applying one or more of the 
classical layout types shown 
here. 

2. Determining which type(s) to 
use is a first step in Systematic 
Layout Planning (SLP), since 
it defines the storage activity-
areas that will appear on the 
layout. 

3. Choice of layout type 
generally depends upon the 
key inputs of P-Q-R-S-T, and 
especially on P, Q, and R. 

4. Most warehouse layouts are a 
combination of the following 
classical types: 

• Layout by Physical 
Product Characteristics 

• Layout by Customer (or 
Supplier) 

• Layout by Velocity or 
Activity Level 

• Layout by Storage & 
Handling Method or 
Equipment Type. 
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Main Points 

1. Items with common physical 

characteristics, order structure 

or other factors can typically 

be stored and handled in the 

same way. 

2. Using these 15 factors, 

hundreds or even thousands 

of items can be grouped into a 

few manageable categories 

for storage methods selection. 

3. Procedurally, it is best to start 

with the five physical 

characteristics, since 

differences here will usually 

have the most impact on 

storage methods.  Then 

consider order structure, and 

finally other factors as may 

be appropriate. 
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Main Points 

1. When sizing for highly-fixed 
machines or special construction, use 
very precise methods.  For general 
storage or offices where somewhat 
less is at stake, overly precise 
estimates add little value. 

2. Calculation is accurate but time-
consuming.  Use it when planning 
new storage methods, or in Phase IV 
–  Installation to assign slots for 
individual items. 

3. Warehouse calculations often use 
item-level inventory predictions.  
These may have little value beyond 
Year 1, especially if products are 
changing. 

4. Conversion from an adjusted current 
state is quick and effective for 2- to 
5-year projections for Phase I –  
Location and Phase II – Overall 
Plans, or when there is no data for 
calculation. 

5. Rough Layout is for critical areas of 
high investment, large or unusually-
shaped machinery, or conveyor lines. 

6. Space Standards may be available,  
but use them with care if you do not 
understand their basis. 

7. Ratio Trend and Projection relates 
space history to business activity and 
trends their relationship (ratio) into 
the future.  Space is estimated by 
applying the projected ratio to a 
forecast of activity.   This method is 
for long-range projections of total 
area.  It is the least precise method 
and cannot determine individual 
activity areas.  

8. Several methods may be used on the 
same project.  Different methods 
tend to check each other, boosting 
confidence in the results. 
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Main Points 

1. The need for additional space 

is typically driven by the 

factors listed here. 

2. Some factors affect only a 

certain kind of space or a 

specific activity-area.  

Planners need to understand 

which ones are active and to 

what extent.  

3. Projecting the key inputs of 

PQRST will help to identify 

and measure the relevant 

factors. 
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Main Points 

1. Selecting warehouse handling 
and storage methods is best 
done by material-storage 
class or group. 

2. Each group consists of items 
that are similar in physical 
and other characteristics, 
including order structure.  
Thus, they can be handled 
and stored in the same way. 

3. Handling-and-storing 
methods must be compatible 
on either side of the storage.  
That is, the delivery and 
putaway equipment must be 
compatible with the storage 
equipment.  And the picking 
and takeaway equipment 
must also be compatible with 
the storage equipment.  

4. Compatibility and suitability 
depend upon a variety of 
factors. 

5. Note that the method of 
picking and taking away may 
differ from the one used to 
deliver and put away. 
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Main Points 

1. The SLP Pattern of 
Procedures applies to both 
Phase II, General or Overall  
Layout, and Phase III, 
Detailed Layout Plans.  That 
is, the same steps are 
followed although the degree 
of application will be 
different in the two phases. 

2. Phase II is devoted to 
planning the sizes and 
arrangement of areas or 
departments in the layout. 

3. Phase III is devoted to 
arranging machinery and 
equipment within each area or 
department in the overall 
plan. 

4. With its overlapping phases 
and repeating pattern of 
procedures, SLP enables the 
planner to tackle problems of 
any size or complexity. 
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Main Points 
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