Studiengesellschaft flr den
kombinierten Verkehr e.V.

A

SGKVLJ

# $ %%&% '
()*+ % , %-
A +% %, -
0123 0124 56664 0124




Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

4 |7 2 Q4444484484888 884484000000 0NIWAMN A A A A A A4 444 4B A 4444444

4 A4444400444080844408KUNNNNNNNNNNNAALLAAAALLKAARAAL LA 44404
4 . 1 4444444444 A444444044444404444404044444.
%4 7 8 A4444444444444444444444

%4 [ 0 7 ; 444444444444444444444444444044444444444444444444444444444444444444447
%4 <6 7 0 A4444444484448404840000000NMAMAAINAAAAAAAAAAA4444444444444 8444444444444,

*4 7 % 2 7

/| 0 6 7 0 A44444444440440000RMMANAAANMALAANLAALNALALMMALALLAAAL
*4 44444444444 Q444844448444 444444444444444444444448844444444444.
*4 2 T 44444444444 Q4444444440444 44444444444444444444444444444444.
*4% X A44444444444444 AAAQA44444044444404444044444444444484844444444444
*4* 7 A44444444444444440444444448484444840444444440444444444444444488444444444444

&4 4444444440444 884408LALNLUDMAUNIMNNNIN A AN BAMAAAAA A4 AL A4,

4 7 AAMAAAAMAAAAMAAAAARAAAARAAMAAALLAAALLAAALNGAALLAALLL:
| > 77 > 4444444 A44A40444004400844000L84044444044
| > 7 ? 07 > 4444444 &

'0 72 87 09 7 0 1



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

7 (
# (7 | 07; 6
0 2 7 3 7 I
6 7 0 1 7 4
! ("@ @ 9
"?AB2C@ 9 6 7 09 7 4
$
6 7 cC o0 R co "
7 7 0 60 (*& 4 44 9
9% "7 5* 4 7297 5 4 17 56 5 9
9 9 7 @B"4 7 7
0O 4
@ (
@ @ 62 0 2 ; ? 079
77 4 6 /7 60 29
0 29D92 / O 7 O 7 6 0*& 4 * 47 9
4
0 @ @ 72 60 (6 *& 4
7 $6 & $( $ #<7 $%( 4
o# * 4?27 %$@ @ $%( $ &7 $,($
#< $(4
o] 77 0 @ @ 7 6 6
7 7 60 0 71 2 64 9
7 2 0 6 0 9 4 $+H($ & (S #< B (4
2 77 @ @ $ 7 ?
07 $ 2 72 7 6 7 *& 4
* 47 9 4
o # 0 *&E7 $@ @ F O 7 ?
0 6 %G *MG O 7 7 6 7 H H
7 4

07287 09 7 0 1 %



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

o# @ @ $*E 2?7 7 20 G 7

07 6 7 & *4 75
%& G 6 7 #<1:0 4 6 & 47 $
2 07 7 7 7 4
o 7 @ @ $ 2 20 7
*G & &G #<" 7 G 7 7 J 4
77 c o' 7
0 7" &9 K8 6H@?@7 %& !
8@ =+*4 7 7 6 9 $6 7 0 $
= 8@ 7 0 6 @ @ koo
& 8@4 @ @ 7 G 6 710 -G 6
6 & 4 7 71 0 2 2 6 $
7 2 77 0 7 $ 62 6 & *
71 0 7 0 7 4
/ 77 7 6
@ 6 +4&& 8@ 6 & 4+ 8@ 6 L8 6F 4=*
8@ 77 $9 /7 6 2 77 0 704
6@ @ 7 0 2 0 6 7 /0 9
$6 7 0 7 7
6 71 4 7 2 6 & 4 * 47 6
9 4 # &60 7 %& 71 2 9
0 : %= $ @ee 7 *~ *&4
7 6 9 0 %4, 4 71 7 0
* 47 7 27 & M
1 2 0 @ @ 7 0
/0 4@ @ 7 7 /0
$ 00 2 7 74 7 2 4
7 7 = 8@%$ 6
77 ; 77 7 % 8@ 7 77 0 "4NS$
@ @ 6 7 77 2 0
8@4
?AB?C@ 7 7 2 0 $ 7 7 9
0 9 7 $ O 0 07 9
2 $ 7 6
K@ B H$ 7 7 7 9
602 7 604"’ 404 7 0 1
0 7287 009 7 0 1 *



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

71) 9 $ 0 0
2 $ 61 4 # 9
$: F 2 77 7 &74 7
60 /] 2% /77 79
/0 7 & : 4
0
20 0 06 067 0 7 2 4& $
@7 71 ; & @ @ 6 % *
' 7 7 0
$ ?ABC@ @ @ 7 2 72 9
4C62$ 0
2 0* & 427 77 J$ 7
6 7 2 7 72 7 7 71
4
@0 0 7 $ ?ABC@77 7 O 7 71) 7
7 7 7 7 72 7 4 %
77 0 77 $67 7 9
7 | 7 7 7 0 0 9
7 9714
2 7 7 0 09 0
7 96 4 %4 8@ - 4
7 -4&: 4 8@ 7 @@I1@B K8 B6H 7 ; 2
6 &4 8@ 7 0 2 7 4 29
@ @ 07 %&" 6
72 7 4+ 8@ 67 7 7
7 4 2 0 7 0 & | %&
7 2 @ @ *4% g@4# 7 O
7 7 @ @ 7 27 /0 79
- $7 677 6 0 7% 7 7 7
7% 7 20 J 77 4
A 6 0O 07 6 7 @@ 7 26
7 /0 2 2 7 %&
0 04
@ @ 2ABC?@ 6 7 7 2 0 6 0 9
02 6 F / 0 4

07287 09 7 0 1 &



7 0 7
O 70 6 7 0
0O 6 71
7 20 1 @ @
6 07
77" 7
: 2
6 16 7
7 7 7

07 $ 77% 74"

Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

0 9
7 4 9
7
$ 8@
07 $ 7
o 7
2 0 4
0 6 7

7 404 6 9

'0 72 87 09



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

% "
7 2 7 0 7 7
16 O 7 7 7 07 7 74 7 9
72 71 ; 7 7 7 77 77 K H
1 7 4 0
47? 6 7 ; 2 7 2 6 1
7 7 6 7 7T 77 4
7 I 2 $ 7 2 7 7 7 7
7 2 2 77 4
2 7 7 77 0 7% 7 2 9
7 7 7 7 7 14
7 7 17 4 7
7 44 0 " 72 7%
0 2 74 <6 7 0 7 6 / 0
77 2 0 7 77 7 O 4 79
7 0
$ 6 4
&
7 2 0 J
7 ?7 $6 2 o 7
0 7 $ 6 6 " 7 79
2 2 0 4 6 2 7
0 17 7 7 $ 7 4
A 6 77 77
4 77 7 7 71) 7 9
6 P@ 91@ 9 @@" Q4 @ 0
6 71 7 4 07 77 2
77 2 748 77 7 0 7 7
6 6 71"4 70 17 4 77 9
00 4
09 7 4 6
("C 6
"7 6
$ 6 7 4 $ 7 27
( ( $' $ &%

07287 09 7 0 1 -



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

.
o

2 2 0 75 2 0
27 0 2 4 7 +=9% 060
4 7
! 79 07 2 Intermodal transport flows by rail (all segments) 2004
, 14 9
2
v ——
I$
29
6
2 9
77 0
06 9
$ 700
2 0 7
4
< 9
2 /
< /
7 89 v
0 9 Design: NEA Transport research and training
9
7 $ 77 0 ( @ 1@ "4 ( $
06 7 &$ 4-
o /4 7 <4 6 6
*4
7 7 7
K@ 0@ H@ 91@ 9 7" 8 (K C06 H"$ (@B 4
7% 2 7 71) 9 0 71) 0
7 6 7 2 0 4
7% 2 77 | 27 0 07
7 4 7 7 7 7
60 7 7 $67
7 24 2 77 7 $
0 6 J : 7 04" 7 2 77

07287 09 7 0 1 =



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

7 7 7 0 0 29
0 10@B7 7 2
# 0 0 $6 7 0 9
0 6 4= 6 =/ 6
4 27 7 7 0 6
77 "2 *G 7% G J 4 9
7 0 =02 %=$*% 6 87 7 67 =*G
2 J > -$*& -%$= +$-= 8
17 4. $ &%$%N& 8 7 7 6
2 07 7 7% 6 6 6 6 $ 4
0 F *F 7 96 *& 47
7 0 1 *+§ - 7 7 * 47
77 ; 0 74 *& 4
6 7 6 7 0 4C62 % 29
71 + 4 7% 0 7
0 0 716 7 4
7 2 & 6 +== =77 0
A? 4 % 77
- 84
0o / 84 2 $ / - 8% 6
8 < 76 & 8 + 8 79
2 4
8% 1 7 72
7 6 7 6 67
7 2 4 2 $
2 797 26 7 , 17 %
$ $ 74 $
7 6 0 61 7 4 $
0 7 07
2 0 4 . $7 6
0 - $6 7 8 0 $* 4 8
7 20 7 0 0 9 717 9
4 0 $ 8 7 7 20 7 9
J 4
R 96 K 0 /= /* 7
/7 7 0% 7 7 6 4
% (A >'7 10 @ 8 $@ <4+$
$ +$ 4 & 6 0
10 7287 09 0 1 +



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

= /7 0 06 0
7 74< $ 0 77 9
06 1 0 4 = 9
77 44 $ 7 06 1$7 9
71 6 $ 7 77 7 (79
7$ 7 7 7 6 2 0 7
7 1 - 71 7 4
2 067 0% 7 @ @ $6 2 1
8 1 6 7 7 7
7 67 : 4 A7 =" 2
7 4 # 8 7 7
27 % 1 6 7 6 9
7 $ ; 0 7 / 04 79
2 6 2 1 /| G4
2 2 | G 4
$< 7 7 0 2 79
2 2 04 77 8 7 0
0 $ $ 0 / |/
7 4 0 7 2
71 7 4C62%$8 617 0 71 ;9
0o : 77 1 0% 7 0 20 >
6 20 4 3 7 7 0 7
1 4 6 70 69
2 0 $ 2 2 0 77 4
0 7287 009 7 0 1



‘%

7,
7
7 7 2 7 > 6
/ 0 4 $ 7
7 7 $ 0
77 07
7% 7 0
7 $ ;67
7 L 77 F4
$ 6 7 ; 1
7 7 1
607 7
4 7 2
$ 6
4
7 % 0
$ 2 7 0 "6
& 1 1 F 6
2 2
7 1 7 04
7 0 61
0 2 7 - %
1 77 % 7 6 77
4
17
96 "4 # 77
6 7
6 ; / 07 7
"4
77 9
; 027" 7
77 77 7

Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

o 7 77 > 0
6 6$ 2 9D92 2 0 6

7 7 7 $67 0 7
4 $6 22 7 ;
/I 0 7 l1$ 6 9
4 2 79
7 06 0 077
0 6 7 79
7 72 4
K 7H 9
7 o 77
7
7 97 0 "$
4 # 97 O 7
$ 7
6 9
$6 7 0
0 7 7 7 4
7 2 "4 77 7
7 7 29

07 7 4 7

i . %4,

7 6 0 718 O
607 4 7 7

'0 72 87 09



Studiengesellschaft fiir den
kombinierten Verkehr e.V.

N

SGKVLJ

mn ) n
0 71 " & 0% 0- 9
0 0 6 7 4# 7 7 9
4 7 0 7 7 7 27 * 6 0
"6 0 77 7 8@? 4 7
/ 7 $ 6 4
COFC COFC COFC TOFC Tinak)OFC
[ ] <T . —
= 2 H < S
- - W = = —» o
O = = = £ 5 O %
2 C R € E = | =
L e O et @
% 8 = % = == < 2
(&) = [&]
TRANSPORT = o =2 = %
Max. Transport Length  |meter 165 7000 7000 1000 1000
Length: Waggon / Trailer [meter 127 200 %69 271 190
Max. Amout of Waggons [amount ‘0 350 190 250 ”o
Tare Weight Waggon /
Trailer Sl 6.0 215 356 202 18.8
Tare Weight Traction ;
Unit onnes 140 450 450 450 45,0
TEEl e L 80.0 120.0 1200 1200 100.0
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Loading Units (LU) = A =
Length meter 122 137 7.8 6,1 135 16,5
Tare Weight kg 40 48 46 42 46 200
Max. Payload  |kg 26,5 257 18,0 29.3 22,0 220
Avg. Payload  |kg 13,0 14,0 16,0 | 26,0 14,0 14,0
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Cargo Handling - Techn. Data S S & &
Tare Weight tonnes 2500 770
Handling Capacity (max.) per hour 60,0 30,0
Handling Capacity (avg.) per hour 25,0 2.0
Lifting Capacity tonnes 440 440
o Liter / 100 km nia 200
Energy Utilisation
KWH 5,6 113
o kg per hour 34 294
CO2 Emission
per Lu. )1 25
Investment Costs
Hardware EUR | 3.000.000,00 | 500.000,00
Real Estate EUR I 6.750.000,00 I 6.750.000,00
(77 7
l& -
# 7 06 7 0 7 $6 7 7 9
2 7 0 0 /I 0 9
0 777 0 2 1 4
7 6 7 2 77
2 6 4
2 7 7 2 7 6 7
107287 09 7 0 1 &



2 4 6
776
<6 1 0
4 6 7
14 0O 6 7 0
7 6 7%
0 $ 1/ 009
7 7 7
7 4 9 7
70 0$ 7 7
2 0 2 7 6
4. $ | 7
7 ;4
7 9 7% 9 2 7
0 713 719
C06 "$
7 14
'9 7 0 7 7
77 4
J 7
) ) AO 7 #
9 6
2 74 6
717 $ ;
2 7 9 7
4 7 2 8 0
O 7 04
0 2 :
9 4 7 0
02 6
@ @ $ 0 $
7 7 7 1@ @
0 6 ;
14 7 @
6 7 'S" 2 67 7 7
7 7 0 7 4

Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

7 6 1 9
> 1 2 4
(" 26 " 26
7 71 7
0 7 2 7 77
7 9
4 6 6
; 6 ;
0 2 / 0
7 70 0
N 7 719
7 26 0 7
1 7 0
6 00 4 7 6
97 1
4 7 6 2 0 9
0 2 26 2
656 7 2 9
2 264
$84
6 7 7 0
4 @B 99
77 74 0
8 0
7 9 6 6 $
@ @ 7
7 0 7107
0 7 8% 7
4 @ @ 4C62%
6 6

@ 07 404

'0 72 87 09



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

7 6 9 0 9 K H 9
71 9 K H 0 4 7 9
7 7 0 770
0o 7 4 2 4
7 6 7 9 6 +& 10 $ 4
7 2 7 4 $ 7 7 /7 079
6 77 99 4
02 2 04 6 /9
7 0 0 / 0
4
9 7
! "y "
0 6 2 04. /| $
7 0 10 9 7 0 4 7
6 2 8 7 1 7 7
2 7 9 7 1 09 0 7 $
7 70 77 74
) 0 67 $ 2 770
8 1 077% 7
13 7 7 74 $ 27 ) ) $6 7
/ 77 7 9
7 0 6907 72 4 @@ 7 0
8 6 0 7 4
$ 7 0 7 9
27 67 0 O "4 .6 2
0 $ 77 47 7
1 2 : 2 6 0 0 774 %
77 00 7 2 7 > 7 7
7 4
7 0 1 -

'0 72 87 09



/ 0 614 6

0 . 160 7 77

Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

$77 - 71
$ ; 7 0% /9
7 6 61
2 0 2 7 6
7 $ 9
7 7 7 7 4
4
4 < 9
4
M s 8 9
C F4 2
4
2 7 1 2
7 7 $
6 07 4

77 6
9 $ 7
60 7 7 6
6 %4, 04 9
; 7 $67
7 $0 2
6 72 0% 9 '
$ / 6 9 &B 0 716 : 4 (16664 47
7 79
74 : 77 6 6 7 6 7 0
7 % 0 J 9 9 @ @" 6
/0 00 4 7 7
777 9 6 * % 4"7 06 6 00
/ 0 618 '""4 $ 7 1
# 670 7 77
7 9 17 ;
07287 09 7 0 1 =



Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

0 00 1 4 7
X 6 77 7
74 7 7 71 0
2 7 4 X 7 7 : 4
r,.-"/ Terminaltyp 1 1\\\
" [ 7 o A A P P A )
' 800 m i
Terminaltyp 2
| QW o o A At A Y
" 400 m R
Terminaltyp 3
. @ = e J
0 (I 6664 47
9 $: 2 0 0 9 $6 7
4" 2 6 77 9
6 7 0
4
1072 87 09 7 0 1 +



Studiengesellschaft fiir den
kombinierten Verkehr e.V.

SGKVLJ

r

hn

) ) 27 9 2 8 6 717 6
0 O 9 67 7 0O 20 ;
4 7T 7 77 6 T 7
( $ 0 $ 04
Minimum Grade
Width on either side
of track is 1 Trailer
Width Containers on
RailRunner Chassis
Standard Containers linked into train on
on RailRunner Chassis RailAunner Bogies
ready for loading
anto Consist - i
RailRunner yactler
Grade Bogie
\\"x A [
N F .}
o Ty ) A ¥

DY

—

=

—
S
o

0 -« ¢ 774 7( (16664 @ @ 47
777 22 7 7 7 0 677
7$ 0 77 7 4
; 77 7 0o 4 7
7 7 | 6 4
1 6 0 77 * 4 $*& 47 6 4 9
0 6 7
7 6 0 4 7 6 7
7 0 0 $ 0 7 74
97 0 7 7 6 7 2
0 74 77 @ @ ; 29
$ 7 7 7 6 1% 2
7 0 1

'0 72 87 09




Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

Front and Rear Air Fittings for Fold-up Rear

Brakes and Shock Absarbers Bumper provides
clearance for
Front and Rear Coupler Sockets HallRunner Bogie
RailRunner
Standard Container Bogie

5liding Tandem provides clearance for RailRunner Bogie

0 =@ @ 4 7( (16664 @ @ 47

'0 72 87 09 7 0 1




Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

SGKVLJ

6 07 6 7 2277
TOFC COFC COFC COFC T OFC
D %) %)
® A A
n o S 8
£ T (&) (&)
o o ) o S
e = N < < =]
22| g 2 o =
S c o»n c c L
> = > > e
x o x 9 @ @ S
New Approaches < | £ & & 2
Block Train Length meter 700,0 700,0 700,0 700,0 700,0
Length of Waggon meter 14,7 10,5 14,7 13,3 33,0
Max. number of Waggons amount 47 66 47 52 21/42
Tare Weight per Waggon tonnes 76 42 48 40 420
Tare Weight Traction Unit tonnes 45,0 45,0 45,0 450 450
RR 1U Bogie Tare Weight tonnes 6,6 6,6 6,6 6,6 nla
Amount of Bogies per Train amount 48,0 67,0 48,0 53,0 n/a
Travelling Speed km/h 120,0 120,0 120,0 120,0 120,0
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Block Train / Truck Netto meler
Length 165 | 7000 | 7000 | 7000 | 7000 7000 | 7000 | 7000 | 7000 | 7000
Length of Waggon / Tratler | meter 127 200 %9 974 19.0 147 105 147 133 330
Max. Anzahl der Waggons / amount
Trailer 10 35.0 190 | 250 350 470 860 | 470 | 520 210
Tare Weight per Waggon / tonnes
Trailer 6.0 215 36 | 202 188 78 42 48 40 420
Tare Weght of Traction Unit — flonnes 14,0 450 450 450 450 450 450 450 450 450
RR1U Boge Tare Weight jamount 0.0 0.0 0.0 00 0.0 6.6 6.6 66 6,6 0.0
Number of Bogies per Train  jamout 0.0 0.0 0.0 00 0.0 48,0 67.0 480 530 0.0
Traveling Spec kmih 800 | 1200 | 1200 | 1200 | 1000 1200 | 1200 | 1200 | 1200 | 1200
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o

Loading unit: 43 EU-Container CuT8%  op Tk |RR/TS RRITWN  [RR/T42
Suei Rz el 2R e b 0 0,65% 57 05% 69.03% 59 24%
Co2 Emission per Tonne Payload kg 0] 0,65% 56,98% 68,94% 59,16%
Energy Usage per Tonne Payload kwh [E] na 57,05% 69,03% 59,24%
e kg [E] na|  57.03% 69,05% 59,26%
RR/Tuck [RR/T5 RR/TWIN  |RR/T42
0,70% 62,04% 73,14% 64,07%
0,70% 62,06% 73,14% 64,08%
na 68,69% 73,14% 65,00%
na 62,00% 73,09% 64,04%
(@@ 20 07 72 6 7 9
0*& 47 4 7( !
* 47 2.
# JO 7 0* 407 7 77 9
"$@ @ 6 O 22 6 7 79
1@ @ 7 602 20 60I 0 209
0 2 486 77 0 & 7 67 2 7"4 60
6 26 2 J7 7 07$
20 @@ 4
@ @ o 7 6 *& 47 4
@@ 2 *G ? 7 & *4 7 $ @ @
6 %&G 72 26 7 #< 0 7 67
00 & *"4 6 *& 4 s$@ @ 1 7 0
72 5 6 72 7: 6
71 677 J4
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o

.

N <R Tk |RR/T5 RR/TWN  [RR/T42
S o] 0,63% 54 42% 65,62% 56.46%
S ETETE IR kg D] 0,63% 54 46% 65,62% 56.46%
S SR T IO BT g n/a 54 39% 65,62% 56.46%
(o2 Emission per Tonne Payload kg [E] na 54.39% 65,62% 56 46%
RR/ Truck RR/T5 RR/TWIN RR/T42
181% 59.72% 70.18% 61,67%
181% 59.72% 7018% 61,67%
n/a 59.72% 70.18% 61,67%
n/a 59.72% 7018% 61,67%
W@ @ 20 07 7 72 6 7 9
0* 47 4 7( !
4 17 ?.
@ @ 2 2 47
144# 7 $ @ @ 6 2
07 7 7 2 6
7 0 70 2 7 1@ @ 6
J$ 7 4CA7 7 "4 6 7 60 0
7 2 4 7 6 6 60
7 $@ @ 7 0 60 7 4 0 2 0
@ @ $ 7 2 7 7 7 71 9
7 4 $ 60 7 7 7 4
60 7 @ @ CAG6 7 2 6 0
2 27
10 72 87 09 7 0 1 %
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*

Loading unit: 20 ' Tank-Container c.u.: 75% RR / Truck RR/TS RR/ TWIN RR/T4.2
Energy Usage per Tonne Payload ——iwh [0 2.30% 101,08% 113.72% 103.50%
B i 230% 101,08% 11372% 103.50%
Energy Usage per Tonne Payload fowh [E] nfa 101,08% 113,72% 103,50%
Co2 Emission per Tonne Payload  fkg [F] a 101,08% 113.72% 103,50%
RR/ Truck RR/TS RR/ TWIN RRIT42
2.38% 100,88% 111,07% 102,86%
2.38% 100,88% 111,07% 102,86%
nfa 100,88% 111,07% 102,86%
nfa 100,88% 111,07% 102,86%
(@ @ 20 07 7 72 6 7 9
0 4 17 4 7( !
0$7 00 71 7 0 % 27% 7
2 7 7 7 2 72 71 04
6 0o 7 7 7 $6 7 , 4
o 777 17 6 60 %+ 2 716 A
7 7 74 7 7 60 @ 70 "
17 % 7 77 07 746
- 0 47 0 70 6 4"
@ @ 6 6 2 06 2 0 $ 7 -4= %F79
$ 7 02 7 0 7 74 6
@ @ 7 27 7 2 07 0
2 7 $ 7 7 72 4 6 7 0
1$ 404 %F 16 48 4= 0% 77 20 7 9
7 4 0 0 1 1 4 71 7 0
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6
@ @ 7 2 2 6 660 6 60 7 2
7 04 @ @ 6 7 7 6 0
77 71 0 7 6 2 0 0
0 4
7 @@ 6 72 6 9
6 2 2
. RN R / Truck RR/T5 RR/ TWIN RR/T4.2
Semiptar Rl ey Eeuls] 216% 101,61% 119.20% 104,89%
=l kg [D] 2.16% 101,61% 119.20% 104,89%
S st s A g nia 101,61% 119.20% 104,89%
Co2 Emission per Tonne Payload kg [F] nla 101,61% 119.20% 104,89%
RR/ Truck RR/T5 RR/ TWIN RR/T42
2.24% 101,36% 115.94% 104,13%
2.24% 101,36% 115,94% 104,13%
nla 101,36% 115,94% 104.13%
nla 101,36% 115,94% 104.13%
Q@ @ 20 07 7 72 6 7 9
06 4 7(!
9 2
# 7 0 9 $ @@ 77 62 07 20 0
7 ? 4 2, 7 7 6 0
60 7 0 74@ @ 7 7 60
2 0 7 7 7 0 7 2 4
0 60 7 6 7 2 4
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62

7 0 77 & 7 4 7
2 07 J $ 7 60 6 970 0
7 0 2 0 J 7T 7 7 4
S LUUCLIER LA CUTS% oR Tk [RRITS RRITWN  [RR/T42 Modalohr
ErE BEGR HCISRER e 5ol nla 37,94% 46,55% 39,50% 30,36%
Co2 Emission per Tonne Payload kg [D] n/a 37.04% 46,55% 39.50% 39.36%
Energy Usage per Tonne Payload kwh [E] na 37.94% 46,55% 39,50% 39.36%
Co2 Emission per Tonne Payload kg [E] na 37.94% 46,55% 39,50% 39,36%
RR/ Truck RR/T5 RR/TWIN RR/T4.2 Modalohr
n/a 43,97% 52,55% 45,56% 45,41%
n/a 43,97% 52,55% 45,56% 45,41%
n/a 43,97% 52,55% 45,56% 45,41%
n/a 43,97% 52,55% 45,56% 45,41%
(@ @ 20 07 72 6 7 9
0 9 4 7( !
7117 ) 9 @Bl@@"
6 @Bl@ @ 7 7 2 7
71) " 7% o / O 60 7
7 00 0 4# 2 7
$ J 7 6 6 2 7 7
7 4
7 0 7 ;%6 J 72 L8 6F 7 ;
: 2 2 7 ;418 6F 608% 2 0 9
7 7 2 4C62 % 07 7 71 4
2 0 616 6
2 $404 7 ) "4 0 7
71 $ 6 0 7 7 71 $6
7 47 77 2 7 %
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2 7 2 7 002 4
# 0 9 6 6027% @ @
2 0 7 " 4
A O 7 7 7 7 777

6 7 ;4 60 02 / 7T 77

97 O 2 2 (

First and Last Leg Model Calculation
Distance (one way) km 48
CO2 Emission kg 45
Energy Utilisation kwh 170
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Studiengesellschaft fiir den ﬁ
kombinierten Verkehr e.V.

Route : Hamburg - Budapest, Length of main leg: 1168,2 km. http:/iwww.ecotransit.org/

o= = @ w
wr E ‘W
i w
s, 5 E 2 .
= 2 < = 8 =
=8 = 3] o B =) 5
s=| 2 | 2| = |8 Il B
g = = £ 5 2 g
8| 85 | & s = £
o > = = = =} & '5
Time Requirements g = '§ '§ '5 g g ™ g
Pty e = = = @ E
Number of Loading Units (100% Capacity
Utiisation) Number 10 | 350 | 380 | 250 | 350 a | 20
Number of Loading Units (75% Capacity
Utilisation) Number 10 | 270 | 290 | 190 | 270 360 | 160
I _ Minutes per
(cargo Handiing: Reach Stacker loading unit 500 | s00 | 500 | 500 Il I I
i Minutes per
| .
(Cargo Handiing: Ganiry Grane loading unit 240 | 240 | 240 | 240 I I "
. Minutes per
Cargo Handling: Other e " i i I 280 300 | 300
10,00 | 35000 | 38000 | 250,00 | 196,00 28200 | 126,00
480 | 16800 | 18240 | 12000 | 196,00 28200 | 126.00
1000 | 1000 | 1000 | 1000 | 560 600 | 600
480 | 480 | 480 | 480 | 580 600 | 600
£ B Al ik st Minutes 10,00 | 27000 | 29000 | 190,00 | 15120 21600 | 96,00
=
=
< |Total tme: Gantry Crane  Cther Minutes 480 | 12060 | 13920 | 9120 | 15120 216,00 | 96,00
o
E Time per loading unit:Reach Stacker vs. Vi
S |other inufes 0 | 771 | 783 | 760 | 432 460 | 457
=
w» | Time per loading unit: Gantry Crane vs. .
™~ |other Minutes 480 | 370 | 386 | 385 | 432 460 | 457
=( 4 7( 1
$ 7 7 0 6 @ @ ;
2 *"4 6 77
44 ) " $ 0 71 $6
9 92 6 @ @ 7 71 4
8 07 $6 O 77 2 0 $ 0O 2 0
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r
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SGKVLJ

s = £ £ 3
¥ w < N Q = -
E = £ = 5 g £
3 = § = =]
ng:ro; EUR 20.000,00€ 88.000,00€ 120.000,00 € 88.000,00€ 28.000,00 € 356.000,00 € 145.000,00 €
Movesiet mmﬁate EUR 0,00€ 0,00€ 000€ 0,00€ 53.500,00 € 000€ 0,00€
?:z:r?s?t?; =R 0,00€ 0,00€ 000€ 000€ 56.500,00 € 000€ 0,00€
Waggon /
Block Train Chgssis / Number | . 1 2 5 " %
RR Bogie
Interdeiate MuibET 0 0 0 0 52 0 0
'?l:r?s?t?;: Number 0 0 0 0 1 0 0
VEEIETES | EOR 20.000,00 € 3.080.000,00 € 227765727€ | 2200.000,00€ | 4.294.500,00 € 7.476.000,00€ | 5.220.000,00€
L EIESE el = 20.000,00 € 88.000,00 € 60.000,00 € 88.000,00 € 82.586,54 € 356.000,00 € 145.000,00 €
+( 2 7 0 714 7( !
9 0 6 6 2 7 $ 8@4 7 0 7 9
7 0 %& & 7" 6 -$ 8@4 9
$ 71 07 =% 8@9 $ 8 @ $ 4
0 71 72 2
$ 9 %% $ 8@ 71 %& 4 /79
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%& 4'$ @ @ 9 7
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0 6 "6 2 7 7 22 @ @ 4 2
6 6 7 7 6 4 % 4
"4
6 07 00 7 0 2 7 71
4 07 7 2 6 7 0 9
4 67 ; 6 74 0 0 %
6 2 7 J L7
00 7 4
Truck Train
Track Costs EUR per km 000 € 0,00¢
Transport Costs Trucking EUR per hour EE 18,75€
EUR per LU
Overheads [ Other and Day 7500 75,00 €
Germany EUR perLU 7300 € 2300€
Cargo Handling . .
Em EUR per LU 2600 € 45,00 €

$ @ @ 6 2 07 6 79
7 67 @ @ F 6
6 0 27 0 7 4
#0 7 0/ 7 7 o" 77 ,
2 G 0 * 8@ $ ;
71 2 42 2 4 7 70 0 $
61%$ 2 614770 0 $ 2 9
4 $ 7 7 4
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T5: Container | Ultralow: Full Truck
Labor Costs: Single Trip Hamburg - Budapest Truck 40 ¢ (x35) Transport Transport Rail Runner 40
Transport Manpower amount 1 1 1 1
Hourly Wage EUR 2400 € 2400 € 2400 € 2400¢€
Avg. Transport
Time hours 21 14 14 14
Cargo Handling Manpower amount 1 1 1 1
Hourly Wage EUR 2—‘“:'0 £ 240'::' £ 24—00 £ 2—100 £
Time: 2x Carga
Handling hours 0,08 4,50 3,27 4,710
Additional Costs Mangower amount 1 0 0 0
EUR
Hourly Wage (reduced) 18 0 0 0
Time requirements |hours 16 0 0 0
Single Trip, 2x
Total Costs Cargo Handling  |EUR 79392 € 44400 € 414 40 € 448 80 €
Loading units tonnes 1 35 35 47
Costs per loading unit EUR 79392 € 12 69 € 1184 € 9585 €
(: 7 61 74 7( !
277 7 2 7% 71 7 07 $ 71 7 9
0O 9 @ @ 4 7 77 23
2 2 0 2 74# 2 6
7 4
0o 7 0 0O 71 6
-+%4+ 8@4 0 0 $ 0
2 71 2 0 2 67 2 ;
0 74 2 6 7 4
# & 71 ; L8 6F 71 $6
7 0 6 0 7 4 7 2 7 7
O 7 6 7 4C62%$6 7 77
$ 7 6 7 7 0 71)
107287 09 7 0 1 *x
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Total Transport Costs per Train / Truck Fleet
in EUR, 1200 km, 2x Cargo Handling

70000

60000

50000 -
40000 -
30000 -
20000 -
10000 -~

0 -

35 Trucks (1 175 Block Train 1 Ultralow Block 1 RailRunner 40'
loadingunit)  (35loading units) Train (35 trucks) Block Train (47
loading units)

( 7 7 04 7( !

8@ 77 $6

7 7 0O 60 07" 6

7 6 2 + 8@ 4 L8 6F7 7

7 ;. 7
77

Transport Costs per Loading Unit and Train /
Truck Fleet in EUR, 1200 km, 2x Cargo Handling

1.800,00 €

1.600,00 €

1.400,00 €

1.200,00 €
1.000,00 €

800,00 €
600,00 €
400,00 €
200,00€

0,00€

35 Trucks (1 175 Block Train 1 Ultralow Block 1 RailRunner 40'
loading unit) (35 loading units) Train (35 trucks) Block Train (47
loading units)

%( 7 0 4 7( !
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CO, emission - 45 ft. Euro Container
per tonne payload in kg

50,00

40,00

30,00

20,00

10,00

0,00

Block Train:T5  Block Train: MEGA Trailer Train: T4.2 Rail Runner
Waggons H{TWIN) Waggons 45" Chassis

| 75 % Capacity Utilisation B 100 % Capacity Utilisation

*( ? 7" 6 0% 4 6 7 4 7( !

CO, emission - 40 ft. Euro Container
per tonne payload in kg

50,00
40,00
30,00
20,00
10,00
0,00

Block Train:T5 Block Train: MEGAIl  Trailer Train: T4.2 Rail Runner:

Waggons (TWIN) Waggons 40" Chassis

M 75 % Capacity Utilisation m 100 % Capacity Utilisation
& ? 7" 6 0* 427 4 7( !
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30,00
25,00
20,00
15,00
10,00

5,00

0,00

CO, emission - 20 ft. Tank Container
per tonne payload in kg

Block Train:T5  Block Train: MEGA Trailer Train: T4.2  Rail Runner 20"
Waggons H{TWIN) Waggons HD Chassis

| 75 % Capacity Utilisation B 100 % Capacity Utilisation

? 7" 6 0 4 17 4 7 (

40,00
35,00
30,00
25,00
20,00
15,00
10,00

5,00

0,00

CO, emission - Swap Trailer
per tonne payload in kg

Block Train:T5  Block Train: MEGA Trailer Train: T4.2 Rail Runner
Waggons H{TWIN) Waggons 40" Chassis

| 75 % Capacity Utilisation B 100 % Capacity Utilisation

? 7 6 06 4 7( !
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CO, emission - TOFC
per tonne payload in kg

50,00000
40,00000
30,00000
20,00000
10,00000
0,00000
Block Train:T5  Block Train: MEGA Trailer Train: T4.2 Modalohr Rail Runner Semi-
Waggons 11 (TWIN) Waggons Trailer (45"
Chassis)

| 75 % Capacity Utilisation B 100 % Capacity Utilisation

CO, emission Trucking Unit + Trailer
per tonne payload in kg

80,00

70,00

60,00
50,00
40,00
30,00
20,00
10,00

0,00

ROLA Bombardier "Ultralow" Modalohr Waggon

| 75 % Capacity Utilisation B 100 % Capacity Utilisation

+( ? 7 6 o@B4 7( !
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% = g e =t % g
P =] @ [
| = |3 g | e 38| 5 S > §
s = = = 8 = O A e 2
o . = b g 2 ) @ [ =
(s £ = = = e X c = = =
o = £ = @ 3 ST S| Se|l S =
3 3 3 g o S E 5| = 2| =gl =3 g
o= T E| ® ® ®
= @ @ = = — rE|l sl eol 6 =
Max. Amount of Loading Units |amount 10 350 380 250 470
 Tare Weight per Loading unit  |tonnes 48 48 18 18 48
Max. Payload per Unit fonnes 257 257 95 7 957 257
& lavg Payload per Unit i
r- B it onnes 140 14.0 140 14.0 14,0
=
2  Total Tare Weight fonnes
o : 20,0 7975 7207 5500 587 4
2 |Max Payload (100 % Capacity -
= Utilisation) 257 8988 9758 6420 12070
|Avg. Payload (75 % Capacity
Utiisation) = 193 | 6741 | 73190 | 4815 905.2
TOTAL WEIGHT (75% R
Capacity Utilisation) 39,3 1.471,6 | 1.4526 | 1.031,5 1.492,6
TOTAL WEIGHT (100% .
Capacity Utilisation) onnes 457 | 16963 | 1.6965 | 1.192,0 1.794,4
(: 7 0*& 47 4 7( !
[
S — ® . RN =
- =3 = = @| T
© < = Q2 E - - =
i = b g = ] 2 5 © = =
o s o £ = - O ¢ il p &
2 = = o~ £ S| g 2 2 =
‘® T ~ = S = c = = =
B = s - m 3z =) &= s @ S o s @ 5
5 3 3 = o S E Tl gl €2 £33 g
0 = T T T T w
= @ @ = = = |l ol eo| 26 =
Max. Amount of Loading Units |[amount 10 350 380 950 520
0 35, 380 5 |
Tare Weight per Loading unit |
are yveignt per Loaaing uni onnes 43 40 43 40 40
+  [Max Payload per Unit t
3 e onnes %5 | 265 | 255 | 285 265
o
= )
g Avg. Payload per Unit tonnes 130 130 130 130 13.0
2]
2 Irotal Tare Weignt t
A b onnes 200 | 7975 | 7207 | 5800 6028
=
2 Max Payload (100 % Capacity onnes
'3 Utilisation) 265 9268 662,0 1.377.0
3 Avg. Payload (75 % Capacity
|
Utiisation) fonnes 190 | ses1 | 7547 | 4965 10327
TOTAL WEIGHT (75% —
Capacity Utilisation) 39,9 1.492,6 | 1.4754 | 1.046,5 1.635,5
TOTAL WEIGHT (100% c
Capacity Utilisation) onnes 465 | 17243 | 17269 | 1.212,0 19798
(: 7 0* 47 4 7( !
107287 09 7 0 1 &*
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= | 2 | & g | & 25|82 |2 |2 g
= iz} il (=
S i = | € 8o & & & £
= ‘© ‘© ~r = S = c c = =
] e © = m 2 =1 s « S @« 5 @« =
Tl 2 52| ¢ |s8|| | 23| 23| 23| £
S g w O - 'a '@ = @ = © = ©
2| & |8 | 5 |BS|[SE| g5| 85| 85| &
Max. Amount of Loading Units |amount 10 70.0 76.0 500 86.0
 Tare Weight per Loading unit  |[tonnes 12 49 42 42 42
Max. Payload per Unit tonnes 203 293 99 3 293 203
2
-_g [Avg. Payload per Unit tonnes 26.0 %0 6.0 2.0 26,0
3
- )
E Total Tare Weight tonnes 200 7975 7907 550.0 763.7
;‘_:} Max Payload (100 % Capacity lonnes
3 Utilisation) 283 20503 | 22260 | 14645 19331
A\{g.ngIoad{TS%Capacﬂy tonnes _ o
Utilisation) 220 5377 1.098.4 14499
[TOTAL WEIGHT (75% tonnes
Capacity Utilisation) 42,0 23352 | 2.390,2 | 1.6484 22136
TOTAL WEIGHT (100% B
Capacity Utilisation) onnes 493 | 28478 | 29467 | 2.014,5 2.696,9
%( : 7 0 417 4 7( !
s —
, 2 (=]
= | 8|z £ | & £g| T | . _ -
= = | g g | § A5 8 2 2 =
= =2} — =
S = 5 | € 8ol 8 | & | & S
= ‘= @ ~ = S = c = = =
m = = = = @ 3 2| 32 S«| S5e =
B % 3 g e 38 =8| g g g g
o= T = = =
= o o E 2 x 2 S| £5| 26| 5 =
Max. Amount of Loading Units |amount 10 700 76.0 50.0 520
Tare Weight per Loading unit  |tonnes 46 46 46 15 48
Max. Payload per Unit tonnes 18.0 18.0 180 18.0 18.0
z Avg. Payload per Unit tonnes 16.0 16.0 160 6.0 16.0
A
o -
g [roeTere et = 200 | 7975 | 7207 | 5500 5028
3 Max Payload (100 % Capacity lonnes
Utilisation) 18,0 1.260,0 | 13680 900,0 936,0
Avg. Payload (75 % Capacity
Utiisation) = 135 | o450 | 10280 | 6750 7020
TOTAL WEIGHT (75% tonnes
Capacity Utilisation) 335 1.7425 | 1.746,7 | 1.225,0 1.304,8
TOTAL WEIGHT (100% B
Capacity Utilisation) onnes 38,0 | 2.057,5 | 2.088,7 | 1.450,0 1.538,8

'0 72 87 09
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x = £ o S = S v = 2 < =
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w = = = . o X = S -5 S % = 9 =
x x x Z O S s — 9o G| X ol X3 <
3 s | 88| & |25 S=| 52| 58 58 g
= @ o E = x 2 el o] x| 6 =
Max. Amount of Loading Units Jamount
e Amod g i jamou 350 | 380 | 250 470 420
Tare Weight per Loading unit  Jtonnes 46 46 46 46 46
Max. Payload per Unit t
ERSlApREntE onnes 20 | 20 | 220 220 220
+  JAvg. Payload per Unit k¢
g [roreeadeerhn onnes 140 | 140 | 140 140 140
©
=
‘E  [Total Tare Weight i
0 onnes 7975 | 7207 | 8500 361,8 927,0
é Max Payload (100 % Capacity b
Utilisation) 770,0 836,0 550,0 1.034,0 924,0
Avg. Payload (75 % Capacity S
Utilisation) 5775 627,0 412,5 775,5 693,0
TOTAL WEIGHT (75% s
Capacity Utilisation) 1.375,0 | 1.347,7 | 9625 1.137,3 1.620,0
TOTAL WEIGHT (100% A
Capacity Utilisation) onnes 1.567,5 | 1.556,7 | 1.100,0 1.395,8 1.851,0
7 0 9 4 7( !
2
g | = g |5 . 2| 2
= < = 2 E
=] = |3 2 | 38 = = = g
= e = = =2 5 © B e W g
2 £ | = ~ | § S| 2 g 2 =
] 8 |3 F | 2% ST| S2| S2| S« E
= = 52| ¢ |SE rs5| 22l €2 £3 =
S 2 = ol S sE| 2| & T8 B8
= o [roll =4 o = Er|l ro] ool o =
Max. Amount of Loading Units [amount 150 210
Tare Weight per Loading unit  |tonnes 500 200
5 [Max. Payload per Unit tonnes N
= 220 220
5
£ |Avg Payload per Unit i
5 vg. Payload per Uni onnes 140 140
=]
&
= Total Tare Weight fonnes 7030 927.0
=
=
2 IMax Payload (100 % Capacity
S |utiisation fomnes 7700 4520
=
3O JAvg. Payload (75 % Capacity
-
Utilisation) lornes 5775 3465
TOTAL WEIGHT (75% tonnes
Capacity Utilisation) 1.280,5 1.273,5
TOTAL WEIGHT (100% tonnes
Capacity Utilisation) 1.473,0 1.389,0
7 0 71) 9 7 4 7( !
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Route : Hamburg - Budapest, length of main leg: 1168,2 km. hitp-/fwww._ecotransit.org/
= | 5 |. .
2 g o
23 ; e x g o
s |2 [ % % |8
iz | & | E_ | g 2 i
-5 F= B g.g ,"? g g i —
EER @ “me (= =i [@ 5
Payload: 75% utiisation |t 193 6741 e 4815 9052
Payload: 100 % utlisation |t 257 8988 9758 6420 12070
Total weight 75% t 393 14716 14528 10315 14926
Total weight 100 % t 457 16963 16965 11920 17944
<
-
< a 16
a ] 2 2 2 :
o
= nia 1 ] 1 (L8]
S C
Fi
L
g 38,3 14716 1.3206 1022 11274
= Ratio (100%}: Te it /
ati {100%): Tolal weight /- ior fa 13 17 19 15
payioad
Enqualization (100%;) Factor n'a 10 0.9 10 0.8
Model total weight (100%) [t 45,7 1.696,3 15628 14727 14135
5 flock Vi Clmmen) | ey 50 12 10 10
E racior
= - [D}: Enzray owh [D]. 4346440 1728942 154.966.9 118.808,0 1323089
o 1040 n3 i %4 36
i =
g s
w ‘§ 11 1613317 1447708 10.9%04 1236035
w o
- =
= : g -l 269 241 185 208
= =
g g 2256719 256,18 2174 2675 146,16
© =3
8 "7’:1
=iy = 5397.20 61.27 50,64 59,00 ExH
2
nla 23933 197,81 23051 136,55
nla /91 32% 3840 2276
5015115 199.109 5 1833775 137.709.2 1658851
1201 4756 439 128 397
{1 168.008,5 1m.3121 1266486 154.970,6
=0 30 285 214 258
19529 26 20153 18792 21450 13744
4674 84 52.9 L15: 51.29 3287
nla 186,93 175,55 19727 12840
nla 48 225 33,38 2138
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Route : Hamburg - Budapest, length of main leg: 1168,2 km. http://www.ecotransit.org/
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T = = L = = =
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Payload: 75% utilisation |t 199 695,1 ™7 4965 10327
Payload: 100 % ufilisation |t 265 926,8 1.006,2 662,0 13770
Total weight 75% t 399 14926 14754 10465 16355
Total weight 100 % t 46,5 17243 17268 12120 19798
<
-
= Factor a 21 2 2.1 16
(L]
E Factor 10 ( ) 07
5 cto 0
w
8 t 399 1.482,6 13432 1.027.2 1.206,2
=
o) ;
Rahlo (100%): Total weight/ Faclor - 19 17 18 14
payload
Equalisation (100%) Factor na 1,0 09 10 08
Model total weight (100%) |t 46,5 1.7243 1.593,0 11927 1.529.9
5 Block Train Equivalency Tricks 350 10 10 (0 10
= Factor
s o
DIESEL [D]: Energy ’ &
= % -
’3 otk kwh [D] 4346405 175.159,8 157.694,3 120.5%4,5 1416111
o CO2 Emission [D] t[0] 1040 419 377 289 39
S =
f=3 S
© = ELECTRIFIED: Energy :
w ® \ALASLLT Il
s -z Consumption [E] kwh[E] i 163.700,6 147.318,9 112.660,0 132.2939
& =
-‘é g Co2 Emission [E] t[E] Wl 273 286 188 221
=1 o
=3 S |Energy Consumptionper |
@ Energy Con: on pe
__g % Tonne P i kwh [D] 2188622 25199 208,96 242,89 137,12
s o = -
S o |CO7ZEmescnporTone: [l 523414 8026 50,01 5814 3289
n ayload
ke d kwh [E] il 23551 195,21 22691 128,10
(CO2 Emission per Tonne |, 14
B kg [E] il 39,30 32,57 37,86 2131
190.984.7 2024311 187.022.1 1400183 1796145
457 485 148 335 430
M-l 189.112.3 174.717 1 130.805,9 167.796.9
H-l 316 292 218 280
21241 21842 185,86 21151 130,44
1726,32 5298 4449 50,63 N
M- 204,05 17363 197 59 121,86
M- 3405 2897 32497 20,33
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