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,1he Physical Internet is a global logistics system based on the
interconnection of logistics networks by a standardized set of
collaboration protocols, modular containers and smart interfaces for
increased efficiency and sustainability”

B. Montreuil, R.D. Meller and E. Ballot (2011)
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Source: http://www.autobild.de/artikel/lkw-ladung-viele-

laster-sind-ueberfluessig-3879917.html
Source: http://konvoi-nach-odessa.blogspot.com/2010/09/
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Source: Modulushca D3.1 (2013) Source: B. Montreuil, E. Ballot, W. Tremblay; (2015)
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Encapsulation Encapsulation
Tier Tier
0 Goods 0
Packages 1 e |
lj R Packa‘gmg 1
Basic handling containers l
unit loads 2
(e.g. cases, totes, _ Handling
plastic containers) " containers 2
» Pallets 3 |
J,j _ Transport 3
3 Shipping 4 containers
»| containers
= Ll
* Transportation .
> - ~ Transpc!rtatlon a
(e.g. ships, trailers, 5 carriers
» railcars, planes)
Current encapsulation practice characterization Proposed Pl encapsulation characterization
Source: [B. Montreuil, E. Ballot, W. Tremblay; 2015] Source: [B. Montreuil, E. Ballot, W. Tremblay;

2015]
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Approach

1t-Containers designed for the Physical Internet
Easy to load, unload, handle, store, transport, seal, snap, interlock, construct,
dismantle, panel, compose and decompose

Composition

Decomposition[? >

N

Reference: Montreuil. B.. R.D. Meller. &. Ballot (20101

B. Montreuil, R.D. Meller and E. Ballot (2010)
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s ~
M-box
Key features of m-containers
Slieshle o <5 interact with product manipulate unit interact with SC
Moduar i
Traceable,
Routable | |
3 - - —— ~
m : e distinguish boxes
) \ carry product ) ) include a passive track
Snappable encapsulate product combine u.nlts & trace system
stack units identify contents
Easy-to-dismantle - ) ‘ fold unit J
Reusable  ~T==--o_ handle unit
Recyclable ‘ open/close unit
Original drawing by Eric Ballot, Mines ParisTech,2011-06-27, adapted by Benoit Montreuil ‘ fold doors/sides
| secure unit

withstand normal usage
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Possiblilities
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SC (-Logistics)

Tracking

Collect
/ Information

“~_ New unit loads

\ to target
\ Temporary

max. 4h. on truck storing

\ 4

E-Commerce

/

. ™ Home delivery
, City Logistics

\ Transport to

the store

unpacking

T refill

M r
; \ used in

"ty
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Better volume utilisation of trucks -
- around 20% calculated in
Modulushca

Handle boxes and unit loads more
efficient (fully automated handling

IS possible) = better time and cost
efficiency

Use the boxes through the whole
supply chain - from production to
the store

Reduce the size of packaging -
even better volume utilisation

Anonymisation of products -
cooperation with competitors

Etc. etc...
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Source: de.ikipedia.org/wiki/Gitterbox
Source: https://i.ebayimg.com
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Source: P&G

Source: www.sma-sunny.com

Source: Schwarzmueller.com

& W

Source: thumbs.dreamstime.com
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Obstacles — requirements of the market

el b
size # [ x [mm] |Y [mm
1 100 100

2 200 200
3 400 400

IPIG 2018

Panel #1

o) &sibA=N 200x100 600x800 1200x800 1200x800
x 100 x 600 X600 x2400
10 264 432 1152
Pins 40 1056 1728 4608
Connector 1 8 8 8 8
Connector 2 0 190 334 982
Connector 3 4 68 92 164

200x100 600x800 1200x800 1200x800

x 100 X 600 X600 x2400
- 66 108 288
- 264 432 1152
- 8 8 8
- 32 62 206
- 28 40 76

Panel #3

Iy @iVl 200x100 600x800 1200x800 1200x800
# of x 100 x 600 x600 x2400
Panels - - = 72
Pins - - = 288
Connector 1 - = = 8
Connector 2 - - = 34
Connector 3 - - = 32
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Source: www.clusters20.eu

Source: www.ilog.it/images/citilog.png
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Maybe the solution is to make the PI-Containers smart!?
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