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“First of all, we need to act on mobility. In Milan, we aim to reduce
private road transport by 50% by 2030 and make the city a cycling and
pedestrian city by 2050, Grandi announced.”

Elena Grandi, 2024

32



introduction

COMPLEX PROJECTS




Bodies & Buildings

gateway
global

the solution

LOGISTIC CHAIN

LTL

corridor m drayage
y 4 h y 4 A N . y 4
- y 4 U - 4 -

inland terminal distribution centre
hinterland regional

doorstep
city

34



Bodies & Buildings

gateway
global

the solution

LOGISTIC CHAIN

PARCEL TRAINS

corridor

€ >

MEV

LTL

oo

drayage
€ >

inland terminal
hinterland

distribution centre
regional city

doorstep

35



the solution

LOGISTIC CHAIN

PARCEL TRAINS MEV
corridor drayage LTL
- - - € > ‘ € > ‘ € > O
gateway inland terminal distribution centre doorstep
global hinterland regional city

MILANO CENTRALE

Bodies & Buildings e 36



Bodies & Buildings

delivery freight truck

the solution

ROAD FREIGHT

37



Bodies & Buildings

delivery freight truck

the solution

ROAD FREIGHT

38



Bodies & Buildings

orion logistics, converted parcel train

the solution

PARCEL TRAINS

39



the solution

MEV

roll cage
rollable cage holding items

Bodies & Buildings e

40



Bodies & Buildings

posteitaliane, micro electric vehicle

the solution

MEV DELIVERY

41



Bodies & Buildings

the solution

MEV

micro electric vehicle (MEV)
micro vehicle with storage loadout

42



Bodies & Buildings

the solution

MEV

micro electric vehicle (MEV)
micro vehicle with storage loadout

43



the solution

LOGISTIC CHAIN

departure roll cage primary parcel inbound
loading buffer sorting buffer scanning

| el
| o
o Q.
| 2 [<F)
| 8 O
o

| £ =
| E -
| L
: : L
inbound | primary secondary [JjJji departure >
scanning | sorting sorting sorting loading 8’
| | ud
| | (O
? size | (S

destination ial |

| Urgency specia | manua

| handling | transfer

| \
Lo - - - - - - - - - - - - = = = _
rollcage @  loose parcel [l

Bodies & Buildings e



Bodies & Buildings

the solution

PEOPLE

45



the solution

PEOPLE & PARCELS




the solution

PEOPLE & PARCELS



the solution

A NEW STATION



URBAN
STRATEGY



Bodies and Buildings

urban

ITALY

50



Bodies and Buildings

urban

ITALY

51



Bodies and Buildings

AW

urban

MILANO

o)/

O
'S

52



Bodies and Buildings

AW

urban

SYSTEM

53



Bodies and Buildings

AW

(F&O

urban

SITE LOCATION

)
L)
Q)
N
{ ]
v
y
Y
H
1 OIS
'®;
]
'®)
> @
R
-
y
S

54



Bodies and Buildings

urban

REGION

@
\!
/A
P
A
N\
Nu—
i Yﬁ% AR
‘{rrM\. 4

AR T

@, Z : T
Z«: Eﬁ ‘] i

' iy =

] h
(N = ‘ I
T 11 —
-l CH N FIF .
nT T A dar Imrnr 1A 2

55



Bodies and Buildings

urban

CONNECTION

) ; == =
Q 1 ®
=>N|[§)= J%
( A& A1
AN H |
() ] aR=
e 'Ll
X fanzmEsy AT o
T 11 [
= o I_ I T _.
nT A ar Imrnr ard I

56



Bodies and Buildings

urban

ZOOM IN

S
0
x | B
() I ®
=>N\([§5= J%
< = [ QL
AN H |
® SE | o
e
q|u
iy
(N = . I
T | —
R A
nk 1 AT T 0T |

57



Bodies & Buildings

urban

SITE VIEW

58



Bodies & Buildings

urban

SITE VIEW

59



Bodies & Buildings

urban

SITE VIEW

60



Bodies & Buildings

urban

SITE VIEW

61



Bodies & Buildings

urban

SITE VIEW

62



Bodies & Buildings

urban

SITE VIEW

63



Bodies & Buildings

urban

SITE VIEW

64



Bodies & Buildings

urban

SITE VIEW

65



Bodies & Buildings

urban

SITE VIEW

66



floorplans

ROOF PLAN



Bodies & Buildings

floorplans

ROOF PLAN

Y

T
T

TN
T

68



CONCEPT



concept

SECTION DIAGRAM

TRAIN PLATFORMS




concept

SECTION DIAGRAM

TRAIN PLATFORMS




Bodies & Buildings

concept

SECTION DIAGRAM

LOGISTICS

TRAIN PLATFORMS

72



Bodies & Buildings

concept

SECTION DIAGRAM

LOGISTICS

CORE
CORE

TRAIN PLATFORMS

73



Bodies & Buildings

concept

SECTION DIAGRAM

LOGISTICS

CORE
CORE

TRAIN PLATFORMS

74



Bodies & Buildings

concept

SECTION DIAGRAM

LOGISTICS

TRAIN PLATFORMS

w

o

(8]
1

75



concept

IMPRESSION



LETS GO!



Bodies & Buildings

floorplans

TRANSIT

78



Bodies & Buildings

floorplans

TUNNEL

79



Bodies & Buildings

floorplans

ARRIVAL

80



floorplans

PLATFORMS



floorplans

PLATFORMS

i o i it i i
iy T i i g i
3t T T T It 3t 3t T T T T
i I A T g T
] T X X
iy T i i g i
= I I I X I T I
i I A T g T
iy T i i g i
i i = 1 = ] = T T X
— X = T T T T X X = T T
i T A T g T
i o i it i i
— T T X X X >
= i e S i i
- X X X X X X X >
i I A T g T

-2
platforms

1:1000 @

Bodies & Buildings

82



short section
NW - SE

1:1000

Bodies & Buildings

sections

SHORT SECTION - A

83



Bodies & Buildings

floorplans

PLATFORMS

o i it i i
T i i g i
3t T It 3t 3t T T
) A — ——
¥ ¥ ¥ & I i Jf Jf
T i i g i
I I I X I I
i e S i i
T i i g i
= 1 = T T T
= X T T T T X X = T T
i e S i i
o i it i i
— T T X X ] >

i e S i i
X X X X X X >

i e S i i

-2
platforms

1:1000

84



Bodies & Buildings

floorplans

LOGISTICS PLATFORMS

i i i i i
L] i o] 1 e sl i
i X X I i s X X
L} | | |
i T i e i
i It It It
|| X X ||
L] i o] 1 e sl i
LI ] L |
It It It It —J | It
i T i e i
L] i o] 1 e sl i
- < X X i ) ) )
X | | | ||
< It | It It It It It I It It
i L i L ! L
M| X | | ||
L] il i st L] I e [l L
— It It It It It i >
L} || | |
i L i L ! L
- It It I I It It It )
i T i e i

-2
platforms

1:1000

@

85



Bodies & Buildings

floorplans

PASSENGER PLATFORMS

— s (R
— =
T T T T T T T T T T T

_ - _ - _ -

] ] ) )
_ 7 _ 7 _ 7
= ] ] ] ] ) ] ]
— s (R
— s (R
, = ] ] ] ] ] ] X
= ] ) ] ] ] ] ] ] ] ] ] =)
— s [
— [e——
= ] ] ] ] ] >
— e
< ] X ) ) ] ] ] >

— s (R

-2
platforms

1:1000

@

86



floorplans

PLATFORMS



floorplans

PLATFORMS



floorplans

CONCOURSE



floorplans

CONCOURSE

NG

1:1000

90

Bodies & Buildings



floorplans

CONCOURSE

NG

1:1000

PARCEL LOCKERS

91

Bodies & Buildings



floorplans

CONCOURSE



floorplans

CONCOURSE

JOViO0

— ¢
)
- \_

jm IN1g

\
A
AN ~

NG

1:1000

93

Bodies & Buildings



floorplans

CONCOURSE

RETAIL UNITS

NG

1:1000

94

Bodies & Buildings



floorplans

CONCOURSE



floorplans

CONCOURSE

TOILETS/AMENITIES

NG

1:1000

96

Bodies & Buildings



floorplans

CONCOURSE FLOW



floorplans

CONCOURSE

=

. H R |
. |

=

:

=

EGRESS

NG

1:1000

98

Bodies & Buildings



floorplans

CONCOURSE



floorplans

URBAN PLAN



floorplans

GROUND FLOOR



floorplans

GROUND FLOOR



floorplans

GROUND FLOOR




sections

LONG SECTION - B

long section
SW - NE

1:1000

Bodies & Buildings e 104




sections

LONG SECTION - B

;LL—,—\T mﬁﬂ T ﬂ{—,T—\L:LHﬂ [
— ‘
Il L

URELACALLLS o 1P v
Yo ANINIIRT W e o e 5 P Yo £ O o 1Y 8P s I 3l [ il [ Fl [

long section
SW - NE

1:1000

Bodies & Buildings e 105




sections

LONG SECTION - B

long section
SW - NE

1:1000

Bodies & Buildings e 106




sections

LONG SECTION - B

o . = e
w

/ r [] il 0 O s AT M A LI N onng \
l l i Juce Y s g~ recco o i A ‘ | o e et W s Wi M QEI‘TT_HHTJ
i e ; Ry ] (VR ' = i o b o4 4T3 i . L | 4d il
s ] | 4 s syl ¢ | |0 ¢ 4" 200 Lo &

o [ = T [

long section
SW - NE

1:1000

Bodies & Buildings e 107




sections

LONG SECTION - C

LI L |
T T

|Eadln | O I o DT R Rl | | Qi Lo
g4 wizzai) \ \ il | /a § 5 Y “
— =S L9 || B e | ‘
— e =T
i Ly —— PR [ FS REv=l) — 4 ;

209

FeTil i i S el ——

long section
SW - NE

.|
M1

1:1000

Bodies & Buildings e 108




floorplans

GROUND FLOOR




o0 C_[. |
o
4 o
[T ]
& g o o
el
)
: i . -
2 o o
of
— o
Nt IN
L i
( - i
o 0 I\ w\)v‘f\\ v o O
re

0
o
o
o
2

floorplans
ELEMENT

tdd ==+ 4+ 4+ 4 =|=|- - EFF21T= L1
QO 4
L , P
= [ AT ey
) £ P N
5 4 - W P,
¢ e 2 4 U $ {
VJ P 7 ,\//\[\ J(/\\d Ex
> . .
"Ll
= [ [T

c
T S 8
§
L
8 ~ =
Mr\ 3 v R w&( fﬁ ,,\ g
< « g ’R < L (5
4 O N 1 \ °

RS = I o~ 2 /h Jf /

=T Nt

110

zoomed in
1:300

1|

Bodies & Buildings



floorplans

\_H_EL\_EMLELNT L UL L IL LIl Tl
DDDDEE@D

OOt

element floorplan

zoomed in

1|

1:300

1m

Bodies & Buildings



oo (D 1
o
4 °
[T ]
at g = o
el
2
o o
= o o
o
— 3
\\\.\\/\ /m (ﬁ
0 ,, 2ol ) M A
14 [é i
o 0 // g o O

o

floorplans
ELEMENT

tdd—|=|-F L Lt 4 d]-|=|=|- =z L1
Q c <o
o L L ) N
Pr=ar= = lka w?ﬁ ([ﬁ \\
) £ kk N
4 57 g Zn )
R St e Vs §
s > s (&N
- o NP
0%
[P

!
i
b

L\JWV\/(

12

element floorplan
1:300

zoomed in

1|

Bodies & Buildings



floorplans

VEHICLE FLOOR

1
trams & vehicles

1:1000

odies & Buildings e




floorplans

TRAM PLATFORMS

trams & vehicles

1:1000




floorplans

TRAM PLATFORMS

1
trams & vehicles

1:1000

odies & Buildings e




Bodie

1
trams & vehicles

1:1000

s & Buildings

floorplans

VEHICLE FLOOR

=

=

=

>

N

e

116



floorplans

VEHICLE FLOOR



sections

LONG SECTION - B

e N

I e v [ T W 0 A [ OO T, T o)
Lol | NI g oo pownd g | lll ] L o e o g p g | \
< .8 L
= e i ——ts
§ g ‘ 0 =hd Py ' i VI ' | P | ' I S R T ‘ g N ] 44 4w
e S B o o o e o o Y T P o o o e o =7 P o e o o e 5 =TT
S AP N gl g § o i ¢
{n0g s TESIT Y = T ===l el s e Tl

long section
SW - NE

1:1000

Bodies & Buildings e 118




sections

LONG SECTION - B

e N

—
—
—
S

|
|
=

TTUMOONTR I O 000 A 0 0 A O A T TR T 11100 \
< .8 n
o e i ——ts
§ g ‘ 0 =hd Py ' i VI ' | P | ' I S R T ‘ g N ] 44 4w
e S B o o o e o o Y T P o o o e o =7 T o o o o e 55 =TT
e | o b g il 0 (I % i
g 4 o' o —d —r—— 1 C———Pc M e el e e e e L e el

long section
SW - NE

1:1000

Bodies & Buildings e 19




floorplans

LOGISTICS

R R

0 000
00, 000
0o oo o

noooo

2N} 0O CF=\
;
i I e Y | 0o o 3
‘LJL‘IL‘I l:l;
:
——— — 1=
_—
oo oo
e
e R B
oo
0o o
a0, ooo
= )
D 01D
0po
i
(ti o —
; -
‘
g

=

5SS

fon A 20 e A

2
logistics

1:1000

Bodies & Buildings e



facade

SE FROM STREET



floorplans

LOGISTICS FLOOR



floorplans

LOGISTICS

R R

0 000
00, 000
0o oo o

noooo

2N} 0O CF=\
;
i I e Y | 0o o 3
‘LJL‘IL‘I l:l;
:
——— — 1=
_—
oo oo
e
e R B
oo
0o o
a0, ooo
= )
D 01D
0po
i
(ti o —
; -
‘
g

=

5SS

fon A 20 e A

2
logistics

1:1000

Bodies & Buildings e



Bodies & Buildings

2
logistics

1:1000

LOGISTICS

floorplans

ettt

s o

NS

fon A 20 e A

124



Bodies & Buildings

2
logistics

1:1000

floorplans

LOGISTICS

ettt

0 000
00, 000
0o oo o

noooo

nln
-

Lt

fon A 20 e A

125



floorplans

LOGISTICS FLOOR



floorplans

LOGISTICS

R R

0 000
00, 000
0o oo o

noooo

2N} 0O CF=\
;
i I e Y | 0o o 3
‘LJL‘IL‘I l:l;
:
——— — 1=
_—
oo oo
e
e R B
oo
0o o
a0, ooo
= )
D 01D
0po
i
(ti o —
; -
‘
g

=

5SS

fon A 20 e A

2
logistics

1:1000

Bodies & Buildings e



floorplans

LOGISTICS

UNLOADING ZONE
| S— T . :
= X — X

2
logistics

1:1000

Bodies & Buildings e



floorplans

LOGISTICS

UNLOADING ZONE

L

[ : = o o/0 r§‘ | ] - - |
L L oo 1 J J 0J D::l
O =L i UNLOADING ZONE .
o 7 =l
- - = oo o < < ]
[] = I - = SHORT CUT- NO UNLOADING —; ~ @
- ‘ < < ; |
n — [ 0o I O O CJ
= = ‘ UNLOADING ZONE —E—\
] o 3
------------------ 3 < < 1l
O

2
logistics

1:1000

Bodies & Buildings @



Bodies & Buildings

2
logistics

1:1000

floorplans

LOGISTICS

UNLOADING ZONE

1= X,

1
1
1

> m—a

130



Bodies & Buildings

floorplans

LOGISTICS

131



Bodies & Buildings

3
logistics

1:1000

LOGISTICS

floorplans

5 o o 5 oo
.l =T =) e
a8 ° = | = N EE
BB  mem— o o ol 10/ | —]
oo o o o0 —11} = o o oo
oo o o e o7 o g oo
g8 LI 50 00”0 oo © 88
e o
oo o oL ooy N L oo
oo ) oo o o 88
o =] opo
g8 vl o 1 o % 2 o oo
g8 d B <o . 8go%0 oo o o[ O o Bas
oo o v ooo
oo 5
o =](=]:] 9 o] oo
oo o  —| % o ——] Boo
888 B = . 5588
ooa R 9940
ooo o Booo
oA 0 ol o o == ° oogg
ooo TgloTo ° o ocooo
ooo B IX]a 2500
oo
oo ° o s |
EEH o
o s |
oo o o R
258 ] o =
- o —_—
EE . o 8
]
oo o o =)
o o =
= [E, &] H
DDEE o o oo
oo o oo —]
BHgZg o B8
 —
oopol 0o
G688 288
eof o  —
gaoos EEE
oo a oo
oo oo —
=] o o
— = m B T T EEEE
o |:aN) LraNE) - 5 L ok oe
0 o) ol 19]
BB 1 o T oo BR
oo 5, 5o . . o T Es 8800
oo oo a Dnn oooo
ggoo ol o () o oogg
28 —  m—]
oo 88 oo %g o oEE 8B oo
oo oo o oooo
a
oo oo o ° =] o2
e o s EE. ERCT IR o 7 5o
8588 5 a<lo R . Eil 288
06 oS a o
oooo 5 O o 0 | looo ) coo
oo . - — o 0 oo coo
c—— —]
Bg R — oo oo o 8 o Em o BE
oo o 2
o 0 |ojof o) [=][x] o0
oo o C—{n || [0=——0ma ©o =l am
oo | Ee— o ol O B =
88 R =i T =i B
oo ot s o
oo o X4 ol X]o g

132



floorplans

LOGISTICS FLOOR



Bodies & Buildings

3
logistics

1:1000

floorplans

LOGISTICS

P To o o o o oo
raly YA k2
oo o - = =" Bo
88 o 2 BB
88 ea— o o a0 B [ —]
oo o o o || == o o o oo
5
oo o N e B I oo
as R o 5o’ o cm 88
o o [=] =] ool °
aa T . CRe oo
oo o I D o EE
o =] opo
o - . o i o I
88 o qoo
88 < - o | wgooe oo o o X = o 888
s | o J e i e L o0
as F— o :
2o ool o o 28
o
o0 ° e——| ° o o ——] Boo
EEE B = . oof
ooo o oof?
ooo o Booo
0l o o o
gog I | o o 1 — oogg
888 o 88
ooo TgloTo o ocooo
5 oo
ooo o o o509
oo o
] oo o ]
EEH o
o s |
oog o a R
258 [} o =
- o |
B s o g
o e
oo o =)
o o =
2] [y = H
DDEE o o oo
oo o oo —]
BHgZg o B8
 —
oopol 0o
8588 288
EEH o —
8o EEE
oo a oo
oo oo —
=] o o
— = m | T T ooog
oo s o — o LA o] BE]
0 | o o
o
BB —=0 o T =088
oo o o ol CIG] og
oo ° o o B BB oo
oo oo ) o " oo oo
gg oo o 0 | io o oo g8
28 — o  m—]
oo B8 oo o o G l EEEE
oo oo o oo
. N ) oo
oo oo =] o2
2o o s o g o oo g o P o
& o o858
B LNt .0 L oo A
05 o5 a o
o
8588 ] - o | oo aoo
o o Cc— o I ele] o 0l o) . oo
o o0o o o o
88 o BT B 0o, o e o 88
oo o 0 ol | 19 feie) o oo
oo o C— || 000 =© og o oo
EH " o o T R i —]
88 = = = B
oo ot o g G 5 "=
oo o [P ol X]o g

134



floorplans

LOGISTICS

B £
; - . ] !
ROLL CAGE TRANSFERRING -
. —— —
| o B )
o J —
O T og 00O 1,’[3%
D“ “D |-:IEI o
D D ; I ——|
i — oo HE
o 0o u] BH oo —
[m} O S
0 oo oo 0o I —
a O O oo g8 &) 5l
ooo o HH oo
o oo oo | ) il Nl PN
. oo | i
= o1 o oo l P 5
oo = { '
ooo [:ij E E
EE— o | |
i I —) i
oo e
[}
o [mpn] oo
m]
Oon o |:|.
0 DD
3
logistics

11000\

Bodies & Buildings e



Bodies & Buildings

3
logistics

1:1000

@

floorplans

LOGISTICS

ROL

ClLIQRUHI RELT

SUJIINT DL

IalE

BUFFER ZONE

136



Bodies & Buildings

3
logistics

1:1000

LOGISTICS

floorplans

5 o o 5 oo
.l =T =) e
a8 ° = | = N EE
BB  mem— o o ol 10/ | —]
oo o o o0 —11} = o o oo
oo o o e o7 o g oo
g8 LI 50 00”0 oo © 88
e o
oo o oL ooy N L oo
oo ) oo o o 88
o =] opo
g8 vl o 1 o % 2 o oo
g8 d B <o . 8go%0 oo o o[ O o Bas
oo o v ooo
oo 5
o =](=]:] 9 o] oo
oo o  —| % o ——] Boo
888 B = . 5588
ooa R 9940
ooo o Booo
oA 0 ol o o == ° oogg
ooo TgloTo ° o ocooo
ooo B IX]a 2500
oo
oo ° o s |
EEH o
o s |
oo o o R
258 ] o =
- o —_—
EE . o 8
]
oo o o =)
o o =
= [E, &] H
DDEE o o oo
oo o oo —]
BHgZg o B8
 —
oopol 0o
G688 288
eof o  —
gaoos EEE
oo a oo
oo oo —
=] o o
— = m B T T EEEE
o |:aN) LraNE) - 5 L ok oe
0 o) ol 19]
BB 1 o T oo BR
oo 5, 5o . . o T Es 8800
oo oo a Dnn oooo
ggoo ol o () o oogg
28 —  m—]
oo 88 oo %g o oEE 8B oo
oo oo o oooo
a
oo oo o ° =] o2
e o s EE. ERCT IR o 7 5o
8588 5 a<lo R . Eil 288
06 oS a o
oooo 5 O o 0 | looo ) coo
oo . - — o 0 oo coo
c—— —]
Bg R — oo oo o 8 o Em o BE
oo o 2
o 0 |ojof o) [=][x] o0
oo o C—{n || [0=——0ma ©o =l am
oo | Ee— o ol O B =
88 R =i T =i B
oo ot s o
oo o X4 ol X]o g

137



facade

SE FROM STREET



STRUCTURE



sections

SECTIONAL AXONOMETRIC

F&B court
logistics cores
train platforms

elevated tram platforms

—

=\ .
v A main plaza concourse
-\ \ vehicle loading & unloading D D
» retail concourse
bike storage




sections

SECTIONAL AXONOMETRIC

F&B court
logistics cores
train platforms

elevated tram platforms

—

///// — — L | N s = < =
— | \ U < ’ . 3
main plaza concourse
\ vehicle loading & unloading D D
» retail concourse
o}

ike storage




sections

SECTIONAL AXONOMETRIC

F&B court

logistics cores

train platforms

elevated tram platforms

offices

//’/// - . | N 277 = A ¢
///// e | 4 L s
; A main plaza concourse
-\ \ vehicle loading & unloading D D
» retail concourse
bike storage

—




sections

SECTIONAL AXONOMETRIC

" gL ‘:jfjﬂ,
R
S %ﬁ \ dy&j

Jﬂ\<fb
Se
gﬁ%gﬁ

F&B court
logistics cores
train platforms

elevated tram platforms

offices

////,// > | , 2 S L ‘ §
by N - s -
e 3 main plaza concourse
-\ \ vehicle loading & unloading D D
» retail concourse
bike storage

—




sections

SECTIONAL AXONOMETRIC

vﬁ>§§g§gk

F&B court

logistics cores

train platforms

elevated tram platforms

offices

- g e " \>’ ( 22
=\ .
; A main plaza concourse
-\ \ vehicle loading & unloading D D
» retail concourse
bike storage

—




sections

FRONT VIEW



fragment

FACADE FRAGMENT



Bodies & Buildings

CONCOURSE [NelejiSaa(e5m TRUSS

()]
=
(a e
o
e
<
—
o

fragment

FACADE FRAGMENT

00 0000 00 00000 0 000D 00

147



Bodies & Buildings

fragment

FACADE FRAGMENT
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HOICISYN(OSSM TRUSS

—— steel pratt truss

single glazed facade

metal grate walkway for maintenance

perforated metal cladding
brackets bolted to hollow core slab

tension cables for rigidity
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tension rod 50mm

tension rod footing assembly

stainless steel walkable grate 50mm

M24 hex bolt assembly

aluminium gutter profile 3mm
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DETAIL A

S235 walkable steel grating 50mm
concrete pavers 100mm

self leveling pedestals

bitumen watertight layer 2mm
sloped rigid insulation 100mm

pre tensioned concrete slab 450mm

XPS (1% grade) ——

stainless steel profile HEM 500

reinforced concrete pre tensioned
hollow core slab 350mm

detail A
floor suspension connection
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