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FIGURE 4-1 Touch analysis for alternative receiving practices.
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Different products are positioned on the
same box.

Pallets are unsafe
for the automatic
devices.

1) Boxes are
positioned out of
profile.

2) Bags can slip
during movements.
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Every Category has
got a different:

- Shelves
- Equipment
- Picking method
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i On the shelf we |

find the |
| description and |
' i the article i
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Usually the
warehouseman
hasn’t got the
answers to
these questions.
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® SMALL SCALE AUTOMATED STORAGE AND RETRIEVAL
® STORES CARTONS, TOTES or TRAYS
* TYPICAL LOADS OF 1,000 POUNDS OR LESS
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In this case the

mapping system has @ R MAPPAT —
got three fields: STOC K
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-Position

-Level
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The storage

locations are _—

organized with the
random model

The picking area is :
organized with fixed /

storage locations




- Low weight

- Low stability

- Fragile Packaging
- These products
can be positioned
only on the top of
the pallet

- High weight
- Solid Packagmg
- These products
can be positioned
on the bottom of

the pallet
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Batch. ABC

Picking activities Stock out

Batch. DEF




Batch. ABC

Picking activities Re-order Point
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Where is the older batch?

On the top or on the bottom?
This solution don’t guarantee
the position of the older batch

Batch. DEF and ABC




+ #3







#3 (

——
+ #3 ( # + (+ #(
+# #6
« & +(( + # (
# ( (( +(# ) #
+#3 ( (#  +( ( (( +(#
) #( ( # 7
# + #(((#
( (( ( #) +
#
e & ( +#3( 2() # 2 + #
# +#3 ( HHt +







& + # +#3

e + + +#3 | (
( +)2 o
+ #3

‘ Warehousing Costs Order Picking Times







> # ()2 o+
t+#3 (= (2 >+
& + #3 ) #
4 ( ++
& + #3 ) (#
4 ( ++
C & + #3 ) (#




- +#3

I
¢ & 6 # #( )

ROW ART DESCR QUANTITY| AREA RACK POS5 LEV
1|RES-4040/TRASP/KG20 RESIME TRASP KG 20 2 01 03 01 10
2|RES-4080/TRASP/K1000C |RESIME TRASP K1000C 3 01 01 02 10
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6|RES-5020/TRASP/KGS RESIME TRASP KG 5 BIG 3 01 01 03 10
7|RES-5030/TRASE/K1000C [RESIME TRASP K1000C BIG 1 01 03 02 10
8|RES-5030/TRASP/K200N RESIME TRASP K200M BlG 1 01 01 04 10
9|RES-5030/TRASPE/K200MC |RESINE TRASE K200NC 1 01 05 01 10

10|RES-5040/BOTTS/K1000C |RESINE BOTTS K1000C 2 01 02 o7 10
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IS very long. He
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same aisle more
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ROW ART DESCR QUANTITY| AREA RACK POS LEV
1 RES-dIDEDfTRASP,leDDDC RESINE TRASF K1000C 3 o1 01 02 10

2 RES-SDED}TRASPIKGS RESIME TRASP KG 5 BIG 3 o1 01 03 10

3 RES-SDSD}TRASPFKEDDN RESIME TRASP K200M BlIG 1 o1 01 04 10

4 RES-SDEDITRASPIKEDDN RESIME TRASP K200MN 2 o1 02 04 10
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8 RES-EDZD!BO'I‘I’IC[KGZD RESINE BOTTIC KG 20 1 o1 04 06 10

9 RES-ED3D}’TRASP;"KEDDNC RESIME TRASP K200MNC 1 o1 05 01 10

10 RES-SDID,-"TRASP,-"KGS RESIME TRASPKG S 2 o1 05 05 10
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ROW ART DESCR QUANTITY| AREA AISLE POS LEV
1|RES-4080/TRASP/K1000C |RESINE TRASP K1000C 3 01 01 03 10
2|RES-5020/TRASP/KGS RESINE TRASP KG 5 BIG 3 01 01 05 10
3|RES-5030/TRASP/K200N  |RESINE TRASP K200N BIG 1 01 01 07 10
4|RES-5020/TRASP/K200N  [RESINE TRASP K200MN 2 01 01 08 10
5|RES-5040/BOTT5/K1000C |RESINE BOTTS K1000C 2 01 01 14 10
6|RES-4040/TRASP/KG20 RESINE TRASP KG 20 2 01 02 01 10
7|RES-5030/TRASP/K1000C |RESINE TRASP K1000C BIG 1 01 02 03 10
8|RES-5020/BOTTIC/KG20 RESINE BOTTIC KG 20 1 01 02 10 10
9|RES-5030/TRASP/K200NC |RESIME TRASP K200NC 1 01 03 01 10
10|RES-5010/TRASP/KG5 RESINE TRASPKG 5 2 01 03 09 10
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FIGURE 9.4 U-flow warehouse (courtesy of University of
Huddersfield)
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FIGURE 9.5 Through-flow warehouse (courtesy of University of

Huddersfield)
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Table 4.3 Summary of picking methods
Picking Picks per Orders/pick
method Equipment picker density
Basic HPT/PPT or Moderate to High number
MLPT* high picks per order
Batch HPT/PPT or Low Low number of
PLPT picks per order
Zone Plus possible Low to High number of
conveyor for moderate orders and
moving to SKUs
next zone
Wave Moderate to High number of

high

orders and
SKUs
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FIGURE 15.1 Main causes of injuries in the warehouse
(www.HSE.gov.uk)
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FIGURE 15.2 The accident pyramid (adapted from Bird and
Germain 1996)
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These activities can be a
risk for the health of the
operator (muscular or
skeletal diseases)
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INTERNATIONAL STANDARD
ISO/FDIS 11228-2

Ergonomics — Manual handling
Part 2: Pushing and pulling

PUSHING IS PREFERABLE

Snook S.H. and Ciriello V.M. I\E’

The design of manual handling tasks: revised
tables of maximum acceptable weights and forces.

Ergonomics 1991, vol 34, no. 9, 1197-1213 k
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Manual forklift
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