
The Elbe-Senenkana., acanai in the Federal Rep~birol 
Germanv, connects the sea pon of Hamwrg wdh the 
~ntemai canal netwoh (and thus m the western German 
and Pe~ne-Sakatler ~ndustnalareasJlor sh~psupto 1350 
tonnes cariyingcapacity. As an auxiliary canal, to the 
Elbe, ilalso improves the connectinto central Germany, 
Berlin, and Czechoslovakia, in addiiion to these wide- 
ranging duties, the Eibe-Seilenkanai is of importance in 
the economic development of the area of Uneberg and 
Ueken on the border of the Federal Republic of Ger- 
many, across whlch rl passes A connectlon wrlh the sea 
~ r t o f  Lirbeckby enend~ngthe Eibe-Lubeckcanal~salso 
planned for theiuture. 

The Eibe-Seitenkanai, which connects the Eibe above 
Hamburp at Artlenburg with the Mitteliandkanal to the 
west andthe lockgroupSuiieidtrom Braunschwelg in the 
wnh, has a hegM dierence ot 61 m lo overmme in lls 
length of 115 km. To the foot of the Geesstrand in Schar- 
nebeck the rise is 38 m and to south of Uelzen at Ester- 
hoh. 23 m (see Fig. 1). 

The lono level stretches belween the lock at Geesthacht 
onihe Eke,  the fwo litng devres ofthe Eibe-Seltenka- 
nai aM the locks at SGWeld or Andeqen on the Mmeika- 
nal, andthe Increase In the sealon ot the canal lor Euro- 
baroes. allows barOetraHrt0 move swfliy alongthe Elbe 

AS the iarges and most interesting engineering projed 
on the Eibe-Setfenkanaf, the project to .transter ships 
between two extreme levels, was put out to open tender. 
For this, there were 4 contenders, each of which was 
made up of a number of des~gn onires and ccmonbms 
fromthe steel and machine bulldlng lnduslnes, both from 
Germany and overseas 

on the 2em November 1968, preiiminariesfor 5 types of 
installatin (bCksvetii1 l i s  - bngkidinal and sideways 
inclined lifts, and as an a special design, a water ramp) 
were submitted, each wi3h a firm quotation. 

lessor Dr. Berkenkopl in a paper on the development of 
the area. 

The shipliiwithilshvochambers imparted anoperatiinai 
security to the Eibe-Seilenkanai and a panicuiar usefui- 
ness as a connection between the sea port of Hamburg 
and the inland area which iargeiy depends cn this link. 
Furthermore, when compared with the ofherpessibiiities, 
il offered the lowest operating and maintenance costs. 
particularly considering the lack of a natural supply of 
a~ffiiient water to operate the installatin. 

After considering ail the constructional, operational, and 
Site work started on the 15* September 1969, and the 

mmrnic points, a decision was made on 30th June 
~fi3jeci completed in 1974175. 

is69 infawurofadoubleverticalshi@liftwithcounterbal- The liftirx? chambers have a m, a width of ance weights and two independently operating rating 12 and a waterdepth of 3,5 m, mey accept an ex- 
chambers. terded Euro-barge d 85 m length, or a spli train of 

pushertug barges with a width of 9,50 In. or exception. 
This, of all the designs. exhibited the best performance, aliy, ligMes with a beam of , , ,4 m, me need to spli a 
and also funills the requirements of the forecast for 8.4 train ofplsher-tug barges pmvedto be no disadvamage. 
million t o n n e s o f s o o d s ~ e r ~ e a r ~ v i n g ~ P s =  (with ComDaredto ,ranspoil via a ,85 lock system with 
a peak Of 43000 per day'' and 3'6 the necessity to fill the lock chambers. the time taken to miiiiontonnesmovingidownstream" asforecast by Pro- 

and de-couple the is regained by the in- 
crease in lifting speed of the shiplii. 



Technical data of theshlpllft Performanceoftheshiplift 

Normal l i i  height 38 
Usable chamber length 
between shock absorbers 100 
Chamber width between fenders 12 
Water depth in chamber 3.50 
Olall weight of chamber 5 700 
(incbding water) 
Olan weight of mving Patis 
of one chamber with water 11 400 
Weight of individual 
countemeights (each) 26.5 
(6,8 x 3,4 x 0,32 m) 

m Lating time including entry and ex% 15 min 
L i i  capacily in one direction 10.10 mill. t 

m (16 hwday, 310 dayYyrs 
rn (taking a mean ship size and 
rn f 0.10 rn . rounding the usage of the bad 
tonnes capacity) 

tonnes Dimenslonsof thecanal bridgesupstream 

tonnes Length 42 m 
Width between fenders 12 m 

Chamberdrive Dimensionsoftheentrance harbours 

4 eleciric motors each of 150 kW Length of moorings above and 
Chamber travel time below lift, per side of the canal 525 m 
approx. 3 mins. W&h of entrance harbours 90 m 
average travel speed 0.21 msec 

or 12.6 mmin 
max. travel speed 0.24 ~ s e c .  

or 14,4 mmin 
Acceleration and deceleration 0.012 ms2 

Fg. 3: Shipiiii Scharnebsck 





I 
..+ . . . 1---:2mm- . " ~.. 

Fig. 5: She/;# ScharnebRh seclbn of lAing &amber 
1 Upper service access 
2 Lower service aaess 
3 Tonantox 
4 Cbsing plate 
5 Fender 
6 Bollard 
7 Travelling winch 
8 Chamber bearings 
9 Support frame 
l o  Counterweight rape 



in the four guide and counterbalance towers, the water 
l~ilea chamber with a welgnt ot approxfrnately 5700 ton- 
nes .s counlerbalancea by 8 pacmges of 224 concrete 
plate like counterweights; each with a weight of about 
26.5 tonnes, and also 8 extra balance weights made up 
of steel billets. 

AS each mLmer weqht is connected to ltsown rope a m  
the exrra balance weqMs are connected to two steel 
cables. each chamber has 240 counterweight ropes. m e  
8 strand comcwnsating cables are 54 mm diameter. 

The chambers are driven by four drives, which are 
mounted in the SuppORfrarne inthe vicinity of the towers. 
The rectifier drive of the fully controllable drives has a 
power of 150 kW. The motors drive the chambers via 
gearboxes, andpinions, which engage in racksfited into 
thetowers. Thesedrivesimpartaspeedof 14,4m/rninute 
to the chamber, allowing the lift height of the unit (38 rn) 
to be covered in three minutes. 

The four drives are connected together via a synchroni- 
sine shaft system. Four nuts also run on spindles in 

These are mnneaed to the cnamber vla the charnaer sy&hron~sm w~th the rnaln anves These nuts nrn cn 
SUDW~I arms sp~ndles mounted in the towers a m  have an axlal thread . . 

clearance with respea to the Spindles of 30 mm in each 
AS the steel roDes are Shed close together, they are led direction. Should, catastrophically, heavy loads be ap- 
around double grooved pulleys of 3 4  m dla . they thus piled tothe maln dnve, andthe dnve plnlonsovefioaded 
have a dlameter 65 times the rope dlameter The towers the malndnve motors w~ll stopand the plnlon rotate back. 
are mtonlyusedtosuppori thempepulieys, andfhus to wards to relieve the bad in the direction of the excess 
transfertheoverallweightof 11400tonnestothefounda- bad. The safety nuts then engage on the spindles to 
tions of the unit, but also to guide the chamber itsell. In safely hold the chamber in position (Figs. 6 and 7,. 
addition, the towers house the steps and passenger lifts. 

Trogantrieb - schematisch 

, . 

Fg. 8: ShpW) Schmsbedt. Y-hem& of chamber drive 



~ ' i .  i: Shipfiff Schamebpk, telesoopic chamk 
1 Sealing unii 
2 Lating chambar 
3 Telasmpic chamber 
4 Ravening pump 
5 Sealing 
6 tntermedie water tank 

Teleskoprahmen 



The holding gates at the "upper (Fig. 8) and "bwer 
channel gates and also the gates in the ends of the 
chambers are lifting gates. These chamber gates do not 
have their own drives, but are hooked onto the relevant 
channel gate and the whole, together with the crash 
barrier is then lifted and lowered as one. All drives, wah 
the exception of the main drives are hydraulic. Ail to- 
gether, a total of 28 hydraulic stations are installed. 

Obete Haltung 

~ g .  8: Sh@M Scharnebeck, yrper sealing unif 
1 Pybn 
2 Intermediate water chamber 
3 HoMing gate 
4 Chamber gate 
5 LRing chamber 
6 Telewoplc chamber 
7 Anester 
8 U ~ e r  channel arrester 
9 AqueducI 
10 DauMe sided arrester 



When the water level of the electronically controlled Setontheeasternsideofthelowwaterend. isapumpin~ 
chamber is at the same height as the water in the upper stationwith3 pumps, each with a capacity of 2250 Usec. 
or lower channels, a telescopic conneclion is made bet- This pumping station is used to m&e up for leakage and 
ween the chamber and the channel. When the sealing evaporation, and also for irrigation purposes, to replace 
elements are locked.the aaocan be filled with water and water in the uDDer channel. .. . ~- - .  . . 
the noidingaoor together wlththe chamber door opened 
asone Ashleldoate althe lowwaterend wltha nawlna The Dump olDel;nes leach havlng an ntemal ot 2.5 TI -. ~ . . 
holding door maches its position to the water ~eve~whicir can allow fiok in the opposite dir&ion via two valves to 
can vary by up to 4 m (Fig. 9). allow flows of up to 25 m3/sec to relieve flood water. 

The whole Sitting operation can be controlled from a 
centralcontrol Slandbe!weenthetwocentretowers atfhe 
upper water level. from where, ship movements and the 
ern~re ihnng a m  lowerlng operatons are s~gnalled All 
movementsofthe l ~h~nq  installatlonlncludlnq tne openlng 
and closing of the gates are then fully automati. F& 
repair and maintenance Purposes. the individual motions 
can be controlled locally. 

-- . 

:Q. 9: Shiplifi ~charnebedr. 
Domsveam sMe 
!&h shieM gate 
1 Shield gate 
2 Shield gate pylon 
3 Holding gate 
4 Chamber aate 
5 Liiing chamber 
6 Teiesmplc chamber 
7 Arrester 



Shiplifting Scharnebeck 

Working group 

Fried. KruppGmbH 
Maschinen-und Stahlbau Rheinhausen 

Dinglerwerke Aktiengesellschaft 

GutehoffnungshiltteSterkrade AG 

Aug.Kldnne 

M.A.N. WerkGustavsburg 

Rheinstahl Union Aktiengesellschaft 

Christiani&Nielsen lngenieurbau AG 

Building owner 

Wasser-und Schiffahrtsdirektion 
Hamburg 
NeubauabteilungfClrden Baudes 
Elbeseitenkanals 
NeubauamtAbstlegsbauwerke 



Notes 


