How to Lay Out a Warehouse
or Distribution Center

Overview of SLP
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The Phases of Planning Any Project

Main Points
1. All projects pass through the Number Name Basic Action The Result
four general phases shown | Orientation See it whole. The problem in its environment,

here. Layout and facilities

. . clearly understood.
planning projects are no 4

exception. II Overall Plan it sound. The solution in principle.
2. Only the two “interior
phases” (II and III) involve 11 Detail Make it real. The solution in detail.
the preparation of plans.
3. Phase | is one of preparing to 10Y Do/Act Follow it through. The plan accomplished.
plan.
4. Phase IV is one of acting Phase  Description
upon the plan(s) prepared in I Identification and understanding of the total project — its objectives, its
Phases Il and I1I. opportunities, its constraints, scope and parameters.
II Development of a total overall plan such that in principle the plan is

fundamentally sound and well integrated.

I Development of the parts, sub-areas, sub-plans, and/or sub-systems so
that each is realistic, fair, and tied-in with the other parts and with the
overall plan.

v Take the action necessary to get the plan(s) (of II and III) approved,
executed, installed or accomplished.

RICHARD MUTHER & ASSOCIATES - 2029-ppt ALL RIGHTS RESERVED
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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
the 1960 by Richard
Muther. It is widely
taught, has been translated

into nine languages, and is
used throughout the world.

SYSTEMATIC LAYOUT PLANNING (SLP) -- Capsule Summary

|| LOCATION 1 | ™NeuTs Parsn
& - ACTIVITY- 5
I OVERALL LAYOUT TYPES OF LAYOUT * AREAS i
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1l .f/ ///- DETAILED LAYOUTS P K 2 |FLOW of MATERIALS > :':-
// 7 RELi‘ﬁg:ESEIPS -, | RELATIONSHIP
v // INSTALLATION e DIAGRAM
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d - 3 LJ
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S $ AVAILABLE “u|  RELATIONSHIP
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——————— Establish E l' -
E LAYOUT _ 2. SPACE ___ - P 5 EVALLLATION
© | PLANNNG \ —_—_——————77 Draw @ -7 APPROVAL ~ +
R 3. ADJUSTMENT _ _ _ _ ——— e LAYOUT PLAN
________ Evaluate @ @ Detail for this phase
Development ——————————»
+ FUNDAMENTALS * SIMPLIFIED SLP PATTERN + FULL SYSTEMATIC-LAYOUT-PLANNING PATTERN
Letter.
Process Chart Symbols Extended to Color Black & Vowel No. " Color . - s
Symbols & Action* Identify Equipment & Space Ident. White* Letter Value Closenosa Reting Code Evaluating Description Aalue
¢ Forming or Treating Equipment " Almost Perfect Results A
e Operation \_J & Space — Green A 4 Absolutely Necessary Red (Excellent) g
\_/ () Assembly, Sub-Assembly, g
0 O gt R[N [ | el
i ", Transport-related Orange Z =
S [, Transporation " Equipment & Space Yellow™ | 2 Important Green™ [mpnﬂanGésdesuns ! i
E ("> Handing (™ Handiing Areas — Orange (Good) 2
Z /\ ‘" Pick-up & Set-Down Yellow** o 1 - Ordinary Blue™ Ordinary Results o] //
LL '7 Storage 7 Storage Equipment Orange i — (Fair) <1
= A \/__and Space Yellow™ Uncol- Unimportant Results u_-
Z P - Oran u 0 Unimportant ored™ = Poor) 0
o r Delay r/ ) Set-down or Hold Areas Yellngﬁ' -
'I:I | Inspect, Test, Check Equipment = X 1 Not Desirable Not Acceptable Results X//?
nspection D & Space Blue (Not Satisfactory) ?
— - 2-3 .
* AN.S.|. Standard Y Service & Support - XX g Extremely Undesirable Black
RIS (IMMS) Standard || Equipment & Space — 47
(Adopted as basic to /™ Office or Planning Areas,
SLP procedure) 1 or Building Features © 2009, RICHARD MUTHER & ASSOCIATES ~ RMA - 1154K
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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 | and Phase 1V are

The Phases of Systematic Layout Planning

frequently not part of the
layout planner’s specific
role and are often performed
by others. In a sense, they
“frame” the strictly planning

Establish the location
of the area to be
planned. Determine

phases 11 and 111. space available and
3. Phase I considers situations surrounding
influences.

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 11 and III.

|

Plan the arrangement
of activity-areas and
departments. Define
main aisles.

RICHARD MUTHER & ASSOCIATES - 2114-ppt

Plan the arrangement

of specific machinerv
and equipment, ready

to install.

| - LOCATION
Il - OVERALL LAYOUT
Il - DETAIL LAYOUTS
IV - INSTALLATION
Time ——>
Phase I: Phase II: Phase I1I: Phase IV:

Prepare drawings and
specifications: obtain

and install equipment;

train workers: follow
through.

ALL RIGHTS RESERVED
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Main Points

1. Layout plans are always
influenced by the layout’s
location and surroundings,
including the configuration
and condition of available

2. Inthis illustration, the
existing location already
has a layout and a number

of costly-to-change K g
- P

features. e

3. The eventual adjustment of Existing “Brownfield”:
the ideal arrangement into * Fire sprinkers in racks
practical alternatives will » Wire guidance in floor
have to address these * Air conditioning ducts
features — either adjusting « Lighting

to them, or changing them
to accommodate a new
layout..

4. At the other extreme, the
planners may have little
restrictions beyond points
of access to a new property.

* Docks established

RICHARD MUTHER & ASSOCIATES - S-2108-ppt

buildings and land. = Hh (] e L%

Phase | - Location &
Building Considerations

New “Greenfield”

ALL RIGHTS RESERVED

Notes

COPYRIGHT 2020. RICHARD MUTHER & ASSOCIATES — LWDC Training: Overview of SLP

Page 5



Main Points Current Layout — “Fixity”

1. Many layouts and planning
situations contain
“monuments” -- things that are
highly fixed and cannot or will
not be moved.

2. Inwarehouses and distribution .
centers, commonly fixed areas g EF
or features include:

1
_MIIlllllllllh

T
AN B

Cannot Very .
« Office blocks bo costly to Will be

* Mechanized systems: moved  move
conveying, sortation...

3. Less fixed but still desirable not i
to move are sprinkled racks and
mezzanines. .

4. Itis good practice in Phase | —
Location — to identify those
features or areas that must
remain in their current
locations, or should remain and
the reasons therefore.

s s s s S s s s s s |

e =
e e

s s s s N s s s s |
o e s e S e s e e s

* Docks, ramps, grade e
doors, personnel doors —| B

moved

5. Color-coding “red” for cannot
be moved and “yellow” for
“rather not move” is a good
way to get everyone’s
awareness and agreement

before planning any RICHARD MUTHER & ASSOCIATES - S-2109 ALL RIGHTS RESERVED

rearrangement. 6
6. Itis also helpful to identify

areas that must move or are Notes

already planned to be moved,
or removed from the layout.
Coloring these “green” will
help planners and approvers to
be aware of these decisions
already made.

COPYRIGHT 2020. RICHARD MUTHER & ASSOCIATES — LWDC Training: Overview of SLP Page 6



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 1I, Overall Layout, and
Phase 111, 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.

Systematic 4 | euts ‘g(lPQRST)
Layout TYPES OF LAYOUT
Planning tionsPS )
* FLOW of MATERIALS
Pattern 2 of MATE
RELATIONSHIPS
<
3 | SPACE REQUIRED
& AVAILABLE
4 | MODIFICATIONS
&
LIMITATIONS
5 EVALUATION
&
APPROVAL

* 4™ EDITION

@ COPYRIGHT 2015, RICHARD MUTHER & ASSOCIATES

RICHARD MUTHER & ASSOCIATES - P-2010-ppt

A A

ACTIVITY-
AREAS

RELATIONSHIP
DIAGRAM

1

SPACE
RELATIONSHIP
DIAGRAM

¥

PLAN X
Y|

ALTERNATIVE
LAYOUTS

!

LAYOUT PLAN

for this phase

ALL RIGHTS RESERVED
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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.

Key Inputs

/P PRO

DUCT - MATERIAL

or diStributed? S supp TINé‘ SERVICES
— WITH WHAT support will

| processiwnd?

R ROUTING OCESS SEQUENCE
HOW will it

ocessed?

Tue VP

WHEN & HOWLONG will items
be madd'& distributed?

Q qualTiTy WoLume

RICHARD MUTHER & ASSOCIATES - 2019FP-ppt ALL RIGHTS RESERVED
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Main Points
1. The SLP Pattern of

Procedures applies to both
Phase 11, General or Overall
Layout, and Phase 111,
Detailed Layout Plans.
That is, the same steps are
followed although the
degree of application will
be different in the two
phases.

Phase 11 is devoted to
planning the sizes and
arrangement of areas or
departments in the layout.

Phase 111 is devoted to
arranging machinery and
equipment within each area
or department in the overall
plan.

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

The
Pattern

| 1 - LOCATION OF AREA ‘

| Il - GENERAL OVERALL LAYOUT |

Repeats

\ IIl - DETAILED LAYOUT PLANS |

Il. General Overall Layout

1 INPUTS (PQRST)
&

TveEs OF LavouT | A:;‘;‘S’
.
9 | FLOW of MATERIALS -
& OTHER
RELATIONSHIPS | |  RELATIONSHIP
DIAGRAM
L
-
3 | SsPACEREQUIRED Py
& AVAILABLE
\A RELATIONSHIP
DIAGRAN
4 | MoprFicaTioNs 2 -
&
LIMITATIONS \‘ ALTERNATIVE
LAYOUTS
5 EVALUATION
&
APPROVAL \‘ i

LAYOUT PLAN
for this phase

RICHARD MUTHER & ASSOCIATES - P-2015-ppt

| IV - INSTALLATION

lll. Detailed Layout Plans

[

Dept. ¢

l

Dept. b

INPUTS (PQRST)
&

TYPES OF LAYOUT

FLOW of MATERIALS
& OTHER
RELATIONSHIPS

SPACE REQUIRED
& AVAILABLE

MODIFICATIONS
&
LIMITATIONS

EVALUATION
&
APPROVAL

/L L LS

Dept. a

ACTIVITY-
AREAS

T

RELATIONSHIP
DIAGRAM

-

SPACE
RELATIONSHIP
DIA{;RAM

PLAN X

ALTERNATIVE
LAYOUTS

v

LAYOUT PLAN
for this phase

ALL RIGHTS RESERVED
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From Overall to Detail Layout
Phase Il Overall Block Plan with Flow Paths

OUANTIFIED FLOW DIAGRAM - PALLETS/DAY

Alternative "E" w7 SaFt, GROWND FLODR
| CASE FLOW FICKING NORTHEAST CORMER 823370 Saft. WITH NEZZAMNE -
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= = !
. - - - — L,
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" : e _
@ |
- [l
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e
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AllE"Rev 03
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[Power Systes Staging & Offce

[Fagh Rack Storage

[Power Systare Hgn Rack Starage

[Floor Storage

& |Power systems Foar Storage

10 [Tate Flow Rack

11 [Vvertical Carouses

12 |Ouck Response Storage

13 |comractor Sorage

14 [vtt 2 Room

15 [Orawer Storage

16 |Cover

17 |ovessized & Cartlever Rack

18 [order Assemely

18 [ioner Pack

20|Crating

21 [Kiting Power Systems.

22 [Kiting Fiekd Projects

23[Saw Room

25{Stigping

v Cneck

E1E

[Prck Ticket Desw/Customer Sevice

[Battery Chargng

SLP Phase ll

Power Systems, Inc.

A >100/day

F 50<100x/day

| 24<50/day

120

s
U >10<24/day

3

CRAZARG

R

2

=

11
e

i

lan
ENGaARa,

ENGRRERN

)

B
1z

8|
o

&)
2|4

&
8

B

G

olo|

i

2

by Class.

terial Classes

Fair

[Smak, harv-aftadke parts (Kardex)

[Medum sized hanc-iadie parts (Tote Fiow)

AT

[Paots & Patet Boxos
|Overszad Crates & Ppe

|Ar Compressor

BEEE

(Car Parkrg.

i

[Enpioyes Enwrance

lomce

3

[Restoomstocker Rooms.

(Breaicom

30 Sence Pants Center

3a. Space Requirements

3b. Space Relationship Diagram

RICHARD MUTHER & ASSOCIATES — S-2137
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Relationship
Diagram

Bdd<g

EVALUATING AL

n

WY A 8 4 < 1] £
1 Epctve materi fow 10 [t ] —]
2 ST K L o v P
3 Apesarcs v bussiessy L s e e v el
o PRty o chorarg woiess i | g A0 A X AT
S Expenatity o ow tuspess 9 s
5 Arvtyes ooy O o e
7 Etecer smewares 3 P e ]
8 oslony conpats g e e e
9 Etoiency of ampoyes prosuction o o o T
10 Copat mquramess L e e P P

Totals. 207 148 102 158 0

5. Evaluation, Selection & Approval
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SLP Phase |l Documents & Outputs

Pattern of
Procedures Key Document(s); Other potentially useful
Section Number Must do documents; Do if helpful Form of Output
1 P-Q Analysis e P-Q Data Sheet List of Activity-Areas
Activities o Checklist of splitting or
combining factors
2 Relationship Chart e Operation Process Chart Activity Relationship or Flow
Relationships e Multi-product Process Chart
e From-To Chart or Move Summary
¢ Distance-Intensity Plot
e Relationship Survey
3 Activity Areas and e Survey of current space assigned | Space Relationship Diagram
Space Features Sheet e Machinery & Equipment Area &
Features Sheet
e Office Layout Requirements Data
e Space Requirements — Converting
form
4 Block Layout o Scaled and grid-lined templates of | Alternative Layouts
Adjustment Drawings activity-areas
5 Evaluation of e (Cost estimates and comparisons Selected Overall Layout
Evaluation Alternatives

RICHARD MUTHER & ASSOCIATES - SLP 4th ed. Intro. to Part Two
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MeinPans N YT Dotall (Eauiomant) Larout Pl
dia| o Tl o I e | | s etail (Equipment) Layout Plan
1. The distinction between block and 5 e | 'él_:;ma.mm’“ e ® ® ®
detail layout is essential in i THEL 2 poun s | ‘ : |
Systematic Layout Planning (SLP). = Hgae | | Soase. ®
2. The purpose of block layout i i ke
planningis to rapidly explore Hadiany . -
several significantly different ways e e
to arrange the total space available — — —— =] ek s = %:)
often an entire building or floor, or cg;;‘:’:‘_m ’ Ky i ;g? | T
a large department that has sub- 17 | = 222 [ o | =
areas within it. This assures that the = I stmarisang |6 5, | | -
best overall arrangement is selected. FiporStrage i B aniydonaaes (8 } j ?@H i
3. The purpose of detail layout sy | T ot ‘E T8 al=IE u o
planning is to arrange equipment T = - mg& _ E\H.“ i seacle
within the chosen block plan. ‘ T ) JEHH Lk N

4. Detail layout is time-consuming and =
wasted when its overall
arrangement is rejected. By

approving a block plan first, time Above is an overall or block layout for a =il
spenton detla"s Is We“(;spezt- service parts distribution center. The layout Ul !
5. Equipment layouts tend to draw : . . . I e
re?/ieevers int())/ the details, where atr lght is a detail laYOUt of machmery and — - ]
they may overlook block-level equipment for one of the “blocks”: the 3-D |
6. The best equipment layout may not Service Parts Center. Elr b
overcome inefficiencies caused by a -~ |-q:|:. f

poor block plan. For this reason,
SLP devotes an entire phase to
assuring that the best overall plan

has been selected. RICHARD MUTHER & ASSOCIATES - G-2110-A-ppt ALL RIGHTS RESERVED

7. Inpractice, block and detail 13
planning overlap. Some detail
layout must be done during block
planningto assure that sufficient Notes
space and adequate overall
dimensions have been provided for
each block activity-area.
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1. Activity-Areas

Lobby

Engineering Services
3 |Office

Large Conf Room
Small Corf Room
Talk Rooms

Restrooms
8 |Cafe

2a. Relationships: Flow & Other

SLP Phase lll

2b. Activity-Relationship Diagram

RELATIONSHIP CHART

Flow snd Omes

9 |Desk Top Printing

10 [Design Area (Flex Space)
11 [Metal Printing

12 |Optics & Metrology Labs
13 |Electric Lab

14 |Mechanical Lab

Sourc Rt
s 1 & e
b -

s Carsary}

e Systam s e

Proect 20 Sinios Pars Garnar

-

Do

o Chardiy LHLE

15 [Wachine Shop

16 [Storage

17 |Goods InVOut fincl. fork Ift)
16 |Welding

19 [Non-Detsructve Testing (NDT)

T G 1h et

20 |Hazmat Storage

% v

21 |Cleaning
22 |Mechanical Room (Comp. A}
23 |Parking Spaces

T D Tt 1T

cooe

7

[Flve of materioe

A S0

Emmam Sizual control
B

2z
3
n
a

ndrcnment

Luities & piping
taminatm

[Satety

Convenisnce

[Appearance
o

Area 11 — Metal Printing

3c. Space

Relationship Diagram

3a Equipment &
Rough Layout
Each Area

3b. Space
Requirements
by Area

RICHARD MUTHER & ASSOCIATES — S-2138
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" as6|1e|  | 50 |20 -l R
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[ 1.1

Design Area
(P Spacel

oL ik —— -
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f Goods Out -
(1]
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4. Alternative Layouts

EVALUATING ALTERNATIVES Pam Powsr Sysiems Inc

pronct 3.0 Servies Parts Genier o 772
wagpna saisy T 70y, RMA
Rt T Descrpton of ARG
P — R ———
& Layoot L floor.
[ PRI P FU——— et o g e
€ [Fasesaty oot | U [ Leimesaet . Comianed tust dew from A48 on g o
' I L pey— B
£

ALTERHATIVE
FACTOR/ Wr, A c

1 Ease of hiurs sxpansion

2 Asptatity st versatiity 5

3 Space emsciivenses

4 Safety ol housekeping

5c
|
;
\
\

5 Agpearance; promonon value e
& Conpatioity wihiong ange plars 58t
7 Cost impact s | oA A — ]
8 Eave (speea) o impremertancn T e e e —
Totals 114 127 156 o o

5. Evaluation, Selection & Approval
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SLP Phase Ill Documents & Outputs

Pattern of
Procedures Key Document(s); Other potentially useful
Section Number Must do documents; Do if helpful Form of Output
1 P-Q Analysis e Operation process chart List of Activity-Areas
Activities e Flow process chart
¢ Line balance
e Multi-product process chart
2 Relationship Chart | e Line-feeding flow chart Activity Relationship or Flow
Relationships Diagram or both
3 Activity Areas and | e Machinery & Equipment Area & | Space Relationship Diagram
Space Features Sheet Features Sheet
e Office Layout Requirements
Data
4 Equipment Layout |e Scaled equipment templates Alternative Layouts
Adjustment Drawings e Models and renderings
e Elevation drawings
5 Evaluation of e (ost estimates and comparisons | Selected Detail Layout(s)
Evaluation Alternatives

RICHARD MUTHER & ASSOCIATES — SLP 4th ed. Intro. to Part Three
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Main Points

1. InPhases Il and Ill, the planner
follows a pattern of procedures
to arrive "at alternative layouts.

2. Inlarge projects, the planner
uses the full SLP patternin
Phase Il to develop an overall
layout.

3. InPhase Il of large projects he
may repeat the full pattern for
each department in the overall
layout; or, if the departments are
small and simple enough, he
may use the simplified pattern
instead.

4. For very small projects, the
planner can combine Phases Il
and Il into the shorter
Simplified SLP pattern.

5. Use the full pattern for:

* large, complex projects.

« significant materials or
paperwork flow

» multi-story and multi-building

« general overall layout (Phase
1)

« Large, complex detailed
layouts (Phase I11)

6. Use Simplified SLP for:
« small, simple projects

« little or no materialsor
paperwork flow

« single floor, few fixed or
unusual features
« detailed layouts (Phase Ill) of

large projects where full SLP
isused in Phase II.

Which Procedures to Use?

| - LOCATION OF AREA |

Il - GENERAL OVERALL LAYOUT |

‘ Ill -DETAILED LAYOUT PLANS

[ IV -INSTALLATION

FULL SYSTEMATIC LAYOUT
PLANNING PATTERN

SIMPLIFIED SLP PATTERN

1 INPUTS (PQRST)
&

TYPES OF LAYOUT \‘ ACTIVITY-
AREAS
I
2 FLOW of MATERIALS 1!
& OTHER
RELATIONSHIPS \‘ RELATIONSHIP
DIAGRAM

3 SPACE REQUIRED

& AVAILABLE \ SPACE
RELATIONSHIP

DIAGRAM

4 MODIFICATIONS + R

& V)

LIMITATIONS \‘ ALTERNATIVE
LAYOUTS
5 [ cvaLuation Combines Phases Il and lll into a
o .
APPEOVAL six-step p.rocefiure for s.mall areas
LAYOUT PLAN or otherwise simple projects.

Alternative to full pattern in Phase

Repeats in Phases Il and Ill of Il of large projects.
large, complex projects.

RICHARD MUTHER & ASSOCIATES - 2187-ppt ALL RIGHTS RESERVED
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Here’s What | Know

Question

Which Answer Is (Most) Correct

Got It

1. How many phases does SLP use to
describe a layout planning project?

A. Three
B. Four
C. Five

2. In the Location phase, we determine:

A. How much space is available

B. Monuments and external or surrounding
conditions that may influence our layout

C. Both of the above.

3. For best results, the SLP phases
should overlap.

A. True.
B. False.

4. The Systematic Layout Planning
(SLP) Pattern of Planning Procedures

A. Has five sections, beginning with inputs and
ending with and approved layout.

B. Rests on the three fundamentals of
Relationships, Space & Adjustment.

C. Produces a key document and defined output
for each section.

D. Produces two or more alternative plans for
formal evaluation.

E. Applies to both overall (Phase I1) and detail
(Phase II1) planning.

F. All of the above.

RICHARD MUTHER & ASSOCIATES — LWDC Training: Overview of SLP Quiz
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Summary

« SLP is a complete method for planning and executing layout planning
projects.

* SLP consists of:
— Framework of Project Phases
— Pattern of Planning Procedures
— Set of conventions

* The SLP planning procedures are executed once to arrive at an overall or
block layout; then repeated as needed to plan the details within each area
or block.

* Each step in the SLP Pattern of procedures has a key document and
defined output.

* A six-step Simplified SLP procedure may be used for small projects, or
for detail planning within departments and small areas of a larger plan.
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