: MNe3eCk [\ " ~p6$Tx49 2 02 Method for carrying out material froma
pressure chanber and CZEWHﬁNWWMHMWM€ _ The invention relates to a method
f.or.carrying out nmateri . ressure chanber, preferably for
carrying out nuck fromthe psegsure chanber of earth pressure shields, in
whi ch pressure chanber material (nmuck) is stored nmixed withZaMa¥np?%&si bl e
gaseous nedium and fr muck is fransported away by neans of a
conveyor device whi Chi%mlﬁﬂ‘nmﬂ@u“ me acts as a pressure |ock, wherein the
material (nuck) m xed npressi ble nediumis pressed through an
opened sliding valve of tH¥¥nveyor device by the force of the pressure in
the pressure chanber which pressure is larger than a smaller, normally

at nospheric, pressure prevailing in the space at the outside of the
pressure chanfiekhe@aéersgarsyingheutnpaterdalr Srames BIregsugeschambeyopnd

device for carrying out said nmet hodSORVEBHPEREECHLES of tunnel construction—
for exanple fromhydro shields - it is known to carry out muck

(excavation), which has been stripped in-situ in the stripping chanmber, out
of the stripphagishanbeont bedagbsptpeacmedhbdsfort barbgihgl puef maberiagui d

supporting t wor ki ng_fac haul Li_a punps. .This t ho
suffers fron?f%% %r%? %%%rgh ﬁgﬁkgﬁg Rf?heFﬁéﬁﬁugérhﬁggrgﬁBgn?ggg?uF?quid
have to be tfxompbhneeprasgdusepahamnkdrt béreaftkr pfessurheshmiiekdsThién
supporting | 4 e Thi S ak ge k p S.
The soil ext*@%%gdbﬁﬁé%ﬁgas%%éﬁg?Foﬁég?ggégs(éggrb %gn?gﬁggag&%?éﬂ.%gﬁﬁent
of support |3 EPEPEGESIBlangaserds Badiunt epdh E5pM- veerantkal mpekcéssi ng.
This soil cags@ssportE@raw@et by fRéans Soshk PEbAGe pIRYdAVTIcEURRLBE. atNehe
di sposal of the siripped nuck and the support r1qU|d_con€%|sed thei 112
May 2002 2 eﬁ?ﬂ?st%%§5a9ﬁ§ya%ogtPﬁeﬁf?ﬁes Pek dsWRBFRIBgEIE tREE®BHRHti ng the
wor ki ng face(nnycla) Imixed. wikh hs &RB- sbimprass {IEFPB medbhhi £r paesised Bal anced)
stripped soi i,eh is a . 1 npe b nat ur nd,condi tioned by
sui tabl e agé%ygﬁﬁgﬁéﬁ é@g d%%s%f+%l%€2%£ %? éﬁpﬁ%?t?%ﬁvg%grm%? f%% ?%ce. So
far, this sdilie hegrerent tthmsporssdranay thenpréessrei phimechdnbeh by

su a 1
SCrew conveydksss e LOMParder @1%1&'{‘5‘ Sha BPLE , 1 HoFhE1 BET SUREORYEYPE, during

t he conveying process acts as a seal against the presstre in the stfipping
chamber and BRESSUTR IPTIR L hERUnikpk eh@ir $B2%e ratarthhi ertssfacet e Preger

the permeabidutey dardither sabdck f‘@ﬁ)é@é EerTmsm@exbei@:heréE@gé@ &lsd heo seal i ng
colum of soil _and co i ng t he screm/of(%gﬁatqggeyor. The

ef f ect i venesbI%¥NHe é%‘g]f) egp or BP9 RS oF3t ssure seal for the

chanber has its limts at a soil with a k-value greater than 10-5 m's and

at a suppor ty RELSHU & ,AN0ver ¢ e? sttt SofM & hfcgpoeﬁé'.r?ﬁ%e 2fozlrc?m SI%%—

pernmeability can no | onger wi thstand the pore pressure I | pper,
t hus nmaki ng detedsie@lds 1 ok ¥HrknRIeri@l CarFanee BHCk heexFRVFLieMe screw

conveyor. SwHIdes e dd ©F imdedl £ 4k Bu W EFhS NSl FRNMRS , clidbe @S

i ston s, .hos s and centr.i f ygal s,, as, well as drawer-|i ke and
o st o TRty gt SR G hanit  HrGian e Porta i ian e

subj ect to Mejlp wearthelHeiyguiat nalpporteing rehe wyrskt iong réd et exhd arditdwni ng

of the muck ; [ t J %9ﬂ§ ' ] e ev an
extract as d’?tg %%?&éi%ﬁ“ﬁ%@ﬁ%& r acc{ ?sg‘ln%e;]f)%gﬁéﬁlﬁ% ecﬁ;a% Ion ]{:oﬂl‘[%e
haul i ng capadiang &fitthechehinaiak jhgsmEnoumts jofe rlsiswld Haetradig dirans -~

capaci ty | ap@s teNHd Wd i e 1RGSR Wi QD Mfsieceaiadaiag.d.n the
shield space only at, | arge tunnel cross-sections. This means that the yield

capacity of e Ui IS FeoPenatss pefti§ calls for large separation

plants. The soil extracted by the separation process still
contains a high content of support liquid and is unfit for
short-term soil-mechanical processing. This soil causes fur-
ther costs for its shipping away and dumping. The disposal
of the stripped muck and the support liquid comprised ther-



2 May 2002 3 lized. Therefore, such excavation equi pnment consi derably
reduces the econony of a headi ng nmachine. From DE-A-36 272 70 an EPB-shield
is known where the | oosened soil i's transported-out of the stripping
chanmber with a screw conveyor. The screw of the conveyor presses the
stripped soil out of the pressure chanber towards a cl osabl 2 ¥awli2@§2val ve
outlet in the inner space of the shield, apd fromsaid outlet of the
sliding valve the soil is carried away on a conveyor belt arranged bel ow
said outlet in the area of atnospheric pressure. As explained above, such a
conveyor plagt.ig.u al ck..t.he  hi re t sure
chanmber if t%in is @ﬂﬁ vbggh PgFﬁswgﬁkgeFﬁgggﬁé g%?%iﬂ hghs %%Hg

has to be cIbb@dwanhlngeféﬂeabatao&iqﬂideiI has to be stopped. The
invention ainms at devel oping a nethod and a device for carrying out

material froma pressure chanber of the kind described in the introductory
part of thi sWHEBCEPBrrBAcldEi ¢ BPBI SoEartbwPrresuxeabalepred) SSTHEPREth a

perneabilitys&ik, 1thcH1§s|Hdéq§bEBh9 lmea&méaem& byPAGEuFavViand adddi-
reliabl e manper hi's aim gventlon suggest s g Egthod
r

o]
accordi ng tot%?%?ﬁlfy ﬁHFEﬁ ﬁ? éﬂﬁPﬁéfeFFf d2PnfPRARF  HE HEE F EMECK) is
pressed thropght$agdtheewedkmnbefase|dSogfaaLvehmateoalchasebeenchaabeﬁ
which is lin al e Ll % d lidin
val ve agaln2%5§g?§y% gkg@eE EkQEPXE Shgﬂg ?ybg gggge HMegrggsure,g
and t hat theT@?e@@mEﬁceﬁdtﬁ@lﬁﬂﬂe@faﬁoéhuek)tbatS@FeWhéoaﬁﬁV@yoﬁu§haﬁber

after cIOSIngh@fcéﬁeeymhgtpebbegaga&egvesla QéQMgQ§a§HQHttH¥ geegaﬁyatln
opening of the outlet sliding val ve causing den exgan5|on t he

cohpr essed g%%%o%%rhﬁﬁiﬁﬂ1Chaerﬁh?HQOBQ a ¥EEBJHPn§h o“BBéeéﬁﬁﬁa?ﬁént of
]Ehe rreL hod aﬁ@@fdsnﬁe?}g kpackNVenti dargee tnenp@ﬁméabilihg agt gheaboimuck)
romthe pressure cha NVEYor is assiste onveyor
neans, such ggeaf§fg%ﬁ/§6ﬁv890£ §ﬁ§t§¥Pgaﬁ fagéﬁ fﬁ@ingsgﬁ}EME er and
sai d conveyosoithaamhércorespdndgngbyt heei sgeavi ofi the epreeyon.elbeggfin
the conveyoreg geg? e, nc b tHonal .9 nt Logu t he
cl osed convey 5%% ?? th éﬁeﬁgggtg??ﬂga %ﬂ E# ﬁg i ggd% ??gﬁg gas
has a pressuﬁ%alaf@érthﬁaﬁh@mber ha%rb%%ulem¥h5tﬁe @oﬁ@sltﬁetha@ekrﬁﬁ‘ue

(nmuck) in ther&OryeYehakhBobern/4CERE dh0at SupPErt NYLEELQPe 28BBYVE, abdiit
exanpl e foaniﬂgiagents may be added to the nuck which agents are adapted

to decrease P rrneability of the nuck whereby the anount of the added
agents is selected such that the expansion of the conpressible gaseous

Todi Um0 G CP0VGYPE EH8TREL, | Sa ! SLAKIEH, 208U Naky R 1LMBCLeRULAEML 18T

openl ng t he ou t's conveyor vice 10r C r
met hod accorﬂ?%@@betmee$ﬁ\mﬁti@nth% e@abte*eomelpr eeeueumahhnerneceW@Wt he

pressure chaﬁbﬁ5ckpf@%emaEéylaycgrfaﬂeéah@tptﬁéseﬁ& 6D2ERE" s 8FeRaESHA-
pressure shi el ds, throu an ogene di ng val ve by ans of theuﬁressure

n, the presstR¥ThatpeR 5\‘/\?\?’&% %s"é‘%ﬁ‘%rlr%ll%ﬁ:%e%'nt%a‘ﬁl P SHRFPPURDr mal Iy
}msphen c sxmresaslrpwt@waplbmpg, | Ho$& epSMes eard cb@letﬁufﬁggle pﬁmwe as

2&??23{ on Rt i HERRPEebrS SRArEEr RHIP shi B DLER- L pabhoT CBMREERR by

an enpty pi p@taﬂ@@m@mvmmtwwmmm swalbje¢t\/\h¢clhi@bnwe§(nr

and by = our T S Ry B LR

val ve bei ng "atipt’ #9 Wm@mwtdm@a QW%‘%J-‘?% thekobject of
achieving an extract as dry as possible. Their extraction
capacity in relation to the hauling capacity of the shield
is small. To increase the extraction capacity large con-
structions are necessary which can be accommodated in the
shield space only at large tunnel cross-sections. This means
that the yield capacity of the shield can not fully be uti-



5 2 May 2002 space, and that the sliding valves are controllable such that
one sliding valve can be opened only when the other sliding valve is

cl osed.. According to one enbodi nent of the invention said conveyor device
conprises a conveyor neans, such as a screw conveyor, which is conpected
with its inlet side to the pressure chanber and with its outd ¥aYs?¥2to the
inlet portion of said conveyor chanber. Thys, according to the nethod and

t he device according to the invention the excavation of nmaterial (rnuck)
froma pressure chanber is achieved by using, in a surprisingly sinple
manner, the engeqy £hatefokd sGOHPERSECHLIBH! Ui phUGR B3ndid8%apdy033.-
m xture, foamor fToamed suspension - In the poreés PR the mick at t monment
of depressur#3@es okhe TRFenaByYhed fsherdiBgaBpghéieeel oped for tunnel
construction. The sane nethod could be used in anal ogue manner in other

i ndustries, where_ nuck-Li subst ances e be carried out of pressurized
cont ai ners, ?EﬁmeR%ﬁ%TésiE?ﬁr?ﬁa?9 ﬁ%?fgﬁl?igué§rkﬁgyntWBeEﬁe eaﬁoos—
i ndustry, gasmegesdibsssngrandpgatbageuti 6poshe. strippengethatibapdwiba a

devi ce according to the inve $ion are igﬁlpa|| i ndependent % a_conveyor
means, such SEEY [ERAVEYOR" SEPBUPCORYEYbr I ORNBEERHT | REPPERE BRS{ AEXLD-

conveyor cham@ﬁrsoﬂheoubnaéybhgcpaa@em;éschambeplEOQetdsmhichosabyeselﬂes

to forma clesgbl e, fPacs, 3 a%egﬁgp{ﬁﬁgf %ﬁa&&tﬁ!\@ﬂepé‘@iéﬂr ok .h%,@bx%f"t

drives. Thus, the conveyor rrs verﬁ Sensrtive under operati on:
requi res |it3dkd spaeketinef nblye bel idtogmvaitvedthe sobl shs eterspadeavayaon

stane manneq thr?@ex{véﬁlﬁ%en@g?ifﬂaﬁ@é? 0‘51?1&& nigaf@doakﬁébaiﬂij@ﬂetlﬂfegoagegolr\/a
c er are short, us enabling a fast cycle sequence and a ~ y
2082 | ar ge tHIRPHIRELC TRERSSTH ’c%%v%ﬁﬁﬁgiﬁﬁqc%b%ﬁ%orﬂ?ﬁﬁ 2 oCPRESY P ent i on
i s nost adaptlht adisainalhle tte lexbdvsd dlontlte ehglise of preséied diheslde ng

machi ne. Th L al cagry i i 11 one Lth ry little
waterthus BRETEHS EhOEE oL LB R Y e Bl er RFEn et b ana
si npl e re- stssrialge. they s limhiglg conkee Utas orp dfe epnlozeqiand | tlyersxedvaitiérr ent

ki nds of soids have tihdesxsavat sshedhi ch can not honogenously be m xed or
condi ti oned. Wen i nhonbgenous mXtures of pore-poor, |largely inpervious

soils and highly gas and water pervious soils have to be excavated under-—-

hol di ng t he Mieesisi¥Fentidn B SIIddsliop ity andened dhe Kidelsied soF |
during excavation results in a sjtuation where the muck t e excavat ed

0
exhi bi ts sudtEEME 1IOHorBEies q e dtt The SERFTTh Qorde i e nuck
i s not suffiddsemtiden bir ndhehiowtrad wonptyetmrmEnd Suiiisided dyipasdn,

ot o, NS AR TS, MSFU S bt

condi tions &n >addnfulmtsorin ¢ pmaslsur iwear gl HSRarerdvidly and argleid at

the inlet arReaOhddie£on

Q_\ To achieve this aim the invention suggests a method accord-
ing to claim 1, which is characterized in that the material
(muck) is pressed through said opened inlet sliding valve
into a conveyor chamber which is limited by said inlet slid-
ing valve and by a closed outlet sliding valve against said
back space which is subjected to said smaller pressure, and
that the ejection of the material (muck) out of the conveyor
chamber after closing of the inlet sliding valve is brought
about by an abrupt opening of the outlet sliding valve caus-
ing sudden expansion of the compressed gaseous medium.



'-? veyor chanber which, if necessary, provides additionally required
expansi on energy and whi ch may becone connected if i nhonbgeni ous soi

m xtures of different cohesion or -soils with a small expansion energy have
to be excavated. The novenment of the sliding valves and/or the addition of
gas from said accunul ator for pressurized gas into the conveydYcR QRBer may

be el ectronically programcontroll ed. 24May 2002 The inventi.on will be
explained with reference to the Figures 1 to 3. Figure | A-E show a
schematic illustration of the different phases of a working cycle of the

et hod accor 4geh9ntheol BENLBBq1FEAY B2 %ﬁeEmEtEﬁWdaa%%%‘%Efg}xﬁ; to the

illustratio ac cor |ng o the invention acco to Fi gures
| A-E suppl enbAvedtipnhtha scenmrpPatopfs Sheppassyintedmygk) Ergir £h8 shows

an exanpl e ofra88s3PR| LRAMHER €5 %héoaaﬁye?oﬁhéﬁhﬁbeécigrQb%gskédtB? a
invention in an EPBshield. Figures A-E ilTlustrate the no eégspogerailon of

the conveyorCehERBEr BeaREer 8PRG 88 RhESTRVeRPPYRYOFne 1BGHE REWEER i s
arranged betykenpaepsessucRanbanrbendlsaia vbhebybirgbhpmeesure prevails, and
a carry-out elenent in the space 3of |ower pressure. The conveyor chanber
is closable against the pressure chanber 1 by a sliding valve 4 and agai nst
t he | ow pr esioresping- BObyhehénsenuiﬂg vhevejsction Boergy phatbeFcgore | A
the pressuri h; r f e

chanber 1. crtiodecpanBre nppbe iherbasRd Bp AAFeobhal ghUPIRLEIAULEL, |
4/ 1. The sli&mbg vlaev@lgseé §PPVPYPF\ Fh@m%ﬁénéalbeéu vish IS‘PEeFéPIlow ng the
preceded disg ﬂi‘@éﬁf ofhi 68 &8AYEY6hathgabehas!| & phassukbguhegéB thansthdi ng
valve 5 is moved to its closed go tion 5/1, tOM/ Eis ure ﬁrevalls in the
enpt y conveyRTeERARBetn 2theHRPESF t BRe TAtBHLR #?86 e th8 SPPEPYG*val ve
4 is noved tehatlseppen position 4/2. The over-pressure in the

pressur eCGhanber| presses the nuck (excavation) 6 into the enpty conveyor
chanber 2. In phase Figure 1D the sliding valve 4 is noved to its cl osed
posi ti on 4/ 1Ac¢ordimgconvelyerinvgntion agents, for example foaming

agents, may be added to the muck which agents are adapted to

decrease the pormeability of the muck whereby the amount of
the added agents is selected such that the expansion of the
compressible gaseous medium in the conveyor chamber is re-

tarded against the time required for opening the outlet sli-

ding valve.

A conveyor device for carrying out the method according to
the invention is adapted to press out material from the

-) pressure chamber, preferably muck from the pressure chamber
of earth pressure shields, through an opened sliding valve
by means of the pressure in the pressure chamber which pres-
sure is larger than the smaller, normally atmospheric, pres-
sure prevailing in the space at the outside of the pressure
chamber (back space). According to the invention the path of
extraction between the pressure chamber and said back space
is provided by an empty pipe-like conveyor chamber with
smooth walls, which conveyor chamber is limited by an inlet
sliding valve against the pressure chamber and by a outlet
sliding valve against said back space, said outlet sliding

valve being adapted to be quickly opened towards the back



2 May 2002 chamber 2 there is a separated nmuck volume 7 | oaded with
over-pressure in its pores. In phase Figure |E the sliding valve 5 is
abruptly brought to its open position 5/2. The pore over-pressure in the
muck 7, which pressure is larger thancsthe pressure in the | ow pressure
space 3, presses the nuck vol une 7 oul of the conveyor chantfeMa¥ 302t he
depressurized nuck 8 exits in the | owpressure area. Thus, the state of
phase Figure | A has been regai ned, and a new excavation cycle may start.
In Figure 2 the conveyor chanber 2 is provided with an accu nul at or 9f or
pressuri zed n e o] o] e e ses
Figure 2A to c%bré%é tﬂ%@ hg%éggﬁgF?gﬁ?éé ?ﬁ? 88%%?8}9£b%§888 I'gure 2D
the sliding W%@Weonelg hdied Y@lV@sCénob%dOB@Bﬁdl@nlﬁlwhennthﬁeotbﬁVeyor
chanber 2 thergjiggavsepar akedisyes, vol une 7 which is subjected to pore
over - pressure. The accunul at or gf or pressurlzed gas is | oaded wth-the
pressure which is higher than the pore over-pressure. By opening the

connecti on VedoSrdehyees &ﬂ@ 8eBbathaherof end iﬂﬁeﬁ@ﬂaﬁy@al&haaméyart he
pore over-pressure in the closed conveyor chanmber 2 will increase.

Figure 2E t HEEGHGRI AU REHTRS 521 SORBPYRE I §eBRBughEch nid ?t%%%‘énc%‘é?}’? n
5/'2. Si mul t asteiels| s vedmnectedmeiitiat bty hhlet $hdeopenthy pressers| chamg
val ve 5 the,ac 0 fo ize ects f e pukse. o
ressur zod s 4 v PHE' Phr SPOEREE' 475 PES BhEChTI e b Erbn g £
expan5|on|mﬂnnxﬂxonf0h¢mbgas pul se and t he |ncreased pore over-pressure in
the muck 7 vis-a-vis the | ow pressure space 3 press the nmuck volunme 7 out

t he convgﬁgr chanmber 2, and the depressurized nmuck 8 exits into the area
of) | ow pr esstes » BRRCTIHRA ste uEhe dreiodard e uieviee BRCHedhng ebRi ned,
alnfl a new emas/aﬁtnmtlncy?rh etmyeﬁaasfauon of %matﬁeﬁl&@)/(lﬁ-’lwe)d FH goiti €a 3pre%-_-
illustrates an ex e for an a ion of the conv r, device according
Lo the [nvertiish aHmetoes LR od I di fgni T & o riete, Shgte
strippi ng chearbeyr 12tlee ramspegly - smremelrheeaob@nipztéﬁasammﬁhdm + sstmmszesi at
its rear en sha in ha(b ich
exerts presg_Lr J1§Jr]§;{}&[ % m}?ﬁ%}é;ﬁ}?%%‘éﬂl J&@%ﬁ}?l nglrgdge 1 o%%%
t hus seal s tife tﬁﬁes\!ﬂﬁ]@ Q%d?ﬂférm%enmébﬁ ritﬁﬁr%ﬁﬂierlsﬂ@%ml’u r{g’lmé@tmﬂi

strips the sq lpratsdhe Wprddyend fole"etl?rﬁiél U e € h Worrkd Nhrfeaice by
means of the driving of the shield and t pressure of the foamwhich is

pressed t hr IEFRCFRIYD 278 Hpfhstn taﬁ’@m‘%ﬁ MPFRE 1y ey MifysHeries,
stri ppi ng cmmﬁry'mubkﬂmhwﬁnsﬂbs&aﬂnegxhnénﬂbtH&aéﬁﬁﬁﬁg&ﬁbdﬂﬂd&|pré§Enr—
stripping charrbr theerot éona msnt of thecttln \/g;%lghe muck
17 is pressed nto G B o’ﬁveéi/égt} Wlpﬁfl?asr%d?a{ HStart e/

bet ween thetétammmg:aﬂhambxsumramnManmmgi@nd:@a@agﬁ cliger to
achi eve a cgggaqgous supply of nmuck to the conveyor device 19 according to
the inventi The conveyor device 19 di scharges on a conveyor belt 20. The
conveyor device consists of an inlet portion 21, which substantially is

subj ect ed t@h@@mt&xﬁi Ithe hstiRfe -acbbrdiigy Qﬁﬂwﬂt@rnﬁm{ﬂl&m %aseand an
outl et el enent, 23. e slidi val ve 4 i s arranged between.the inle

portion 21 é’r’f&"t%é’%gr? é;}Bf eﬁ%ﬂ%b r‘i“d Y iR P \F'él% 3% aarff‘g‘?'%ed
bet ween t he cgory ewrew aorberycand dmmemndcbtlrelm:mrti X3 .theo axtwegetr t he nmuck
fromthe pressiie.CNAMLIcoA i SHERRLRS, 3 igaad Q%ghwmcﬁ?%{ﬂ,to

Figure 1 or 2 take place 1nt conveyor device
serves to form a closable space, and 1t comprises no rotat-

ing parts or mechanical drives. Thus, the conveyor chamber
is very insensitive under operation. It requires little
space and may be accommodated in the shield space in a sim-

ple manner.

The times needed for charging and discharging the conveyor
chamber are short, thus enabling a fast cycle sequence and a



2 May 2002 Clains 1. Method for carrying out material froma pressure
chanber, preferably for carrying out nmuck fromthe pressure chanber of
earth. pressure shields, in which pressure chanber material (muck) is stored
m xed with a conpressrble gaseous nedi tm and from where the material (mnuck)
is transported away by neans of a conveyor device which at th&2¥afR0%i ne
acts as a pressure lock, wherein the material (nuck) mxed with said
conpressi ble mediumis pressed t hrough an opened sliding val ve of the
conveyor device by the force of the pressure in the pressure chanber whi ch

pressure is er,_than spaller, n at nospheric, pres

prevailing |Jn Ekb’é%%ggPugﬁe&‘ﬁﬂ%Si o?ogﬁ%yfﬁe %‘éecﬂgﬁﬁ’é “(*%aER the
space), ¢ h mvemtx:om asrmost adalptedthatsahesfmt‘eheaex(:auak;onsdpm&néed
t hrough sai pen e (4,24) into a conveyor chanber
(2,22) whi cﬁ"ipsaer.&%%f% %eéélig Jf?{gfldl ng valve and by a closed outl et
sliding valve (5,25) against sai d back space (3,23) which is subjected to

sai d smal | erpipt 63SLEL: 2 BNElo t BAT chPRi &d €6hE HRaPfné h@oﬂ@i@ibﬁéd(ﬂ*@ﬂf)v% of
t he conveyor_ chanber after closing of the inlet sliding, val ve é%r )
( 25J

brought aboutlbylanvabetipt PPNV HE GHG hEAVORERPEE PR hyCRAl

causi Nng suddaroreatRid Séota ¢ t 56h das@ PLesEe drgasesrsgaredi um 2. Met hod
according toclaiml, char actar i z adinthat the transport of
the material (muck) fromthe pressure chanber (1,21) is assisted by a
conveyor neds {ud)el scehs tsuat sen evf tamvesoying nsapéredobed nbbereme
pressure chafer, (S1)sa0f 5208 COTNEVEECSPABE RN dan MBDORLAGEEL di o

to claim1 or 78 d that the ejection enetfgy in

t he conveyorncmﬁalrmebe (pixed ¢x ¢¢1@¢Je%1%@@<by VH@F@WHMO@%@‘F%WU&H&%M nt o

the closed comveyes- eIan:c?éi Phidpd A TRILTR 14 %)hi({ﬁly gds _and '
11 2 May 2002 whi ch ‘addi t$| ggrrron‘ﬁgJas has ahtgeressure | ar ger

t ressure
in the poredadfeX REMEIW JGVE EQ e &FRANAred nider  hol Nb‘f
according t q)ﬁarsmfe,t hiet pig esliagr ctied trsthe dhaigea of ttlee rkinczs aofl $411 hat
agents, for e f o re adde th k), (6,17)
adapted to ecre }f %vape’?orrrgg% "%u tgo]fr1 t%eS&LE‘%Fl a f’@ég ere‘gk tfcg]
anount of t e aﬁddwageed]t@chsbm emced @mklhenonmwmir drhe)fexpﬁal—

conpr essi bl %1%%&5?%&6%&‘ H‘%r?&%f‘éﬁ@&&h?&@eéufﬁéfér%%ﬂ Bgaigst the
time required for ope ng the outlet sliding valve (5,25). 5. Conveyor

device for GRGYL fy Pk ARG HE Dy tieasthesiradbion: Zhis 4terWh| ch

conveyor deWegfey 1Y drshatodd asky 10 niddRssa tdtpr@iaital gfddrarme pressure
chanber (1,12), preferably material (rmuck) fromthe pressure chanber of

earth pressure shields, through an opened sliding valve (24) by neans of
t he pressurdn mnd&x prcesesnﬂlele:rmmtm]rlamie:hlqﬁ asfs ke imeﬁ@d\;eaugg‘mt&dre

smal | er, noryald Y, RidP d Ccor&{lba § Helg V@ddn{ ﬂd} the Sgﬁ_aé;sf‘sﬁ

outsrde of tahe pressure chanber space ract ar zadin

it t he patgwsOflSeﬂlrteecrmacmeqnﬂ@dpraé:ssﬁhee Jd“rﬂseﬁo@rreratr qu)tfbﬁw% d
k space G2ydd dranBe ey an migdssdipe ﬂdﬁdém\éﬁidlrtlmmﬁ}f reZ, 22)

vvlth snooth walls, which conveyor chanper | I|mted anlnlet ing
Vil ve' (4 24 it SR (e ST A S ich Y HRPBP Eootnd e i ng
val ve (5, 25)11&@&10@133131 dunick nsipstamed hfﬁ dszzﬂﬂiazmnﬁ aiomis:cbmgm/aalodels' s

adapted to Q}itglu ?r%/% r;tsovg{ %%ﬁ 91%% aﬁ (e%m%?{)a d that the

sliding val vés ( are contro bl'e 'suc at “one s |d|ng val ve can
be opened only mhen t he other sliding valve is closed.

The movement of the sliding valves and/or the addition of
gas from said accumulator for pressurized gas into the con-

veyor chamber may be electronically program-controlled.



6. .Conveyor device according toclaim4, char actari zadinthat a
conveyor neans.(18), such as a screw conveyor, is connected with its inlet
side to the pressure A Nhy 2002 chanber (1,21) and with its
outlet side to the inlet portion (21)7 of said conveyor chanber (22). 7.
Conveyor device according to claim5 or 6, c har act ar ? ¥wm2902n that
It is provided with an accunul ator (9) for pressurized gas, which enables
the injection of gas into the closed conveyor chamber (2,22) which gas has
a higher pressure than the gas in the pores of the materi al (nuck) (7) in

t he conveyor,, hapber 2 22 Conve r VIC acc rdin im7, ¢ h a
e oot e Vi TR TReRRRA ikl RS, BYEAA BPE, KESL! PR DYR, 88 (hea A D)
and/ or the addesi dntof 3gas from the accunul at or (9) for pressurized gas

into the conveyor chanber (2) is electronically programcontroll ed.
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Figure 1A-E show a schematic illustration of the different

phases of a working cycle of the method according

to the invention,

Figures 2A-E show a schematic illustration of the method ac-
cording to the invention according to Figures 1lA-E
supplemented with an accumulator for pressurized

\ gas,

T

Figure 3 shows an example of an application of a conveyor
chamber according to the invention in an EPB-
shield.

Figures 1A-E illustrate the mode of operation of the con-
veyor chamber 2 according to the invention. The conveyor
chamber is arranged between a pressure chamber 1, in which
high pressure prevails, and a carry-out element in the
space 30f lower pressure. The conveyor chamber is closable
against the pressure chamber 1 by a sliding valve 4 and

against the low-pressurespace 3 by the sliding valve 5.

During phase Figure 1A the pressurized material 6, which is
to be carried out of the pressure chamber 1, extends to the
sliding valve 4, which is in its closed position 4/1. The
sliding valve 5 is still in its opened position 5/2 follow-
ing the preceded discharge of the conveyor chamber. In phase
Figure 1B the sliding valve 5 is moved to its closed posi-
tion 5/1. Low pressure prevails in the empty conveyor cham-
ber 2. Thereafter, in phase Figure 1C the sliding valve 4 is
moved to its open position 4/2. The over-pressure in the
pressurechambefj_presses the muck (excavation) 6 into the
empty conveyor chamber 2. In phase Figure 1D the sliding
valve 4 is moved to its closed position 4/1. In the conveyor
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(109BUBU&' ()rhé pore over-pressure in the muck 7, which pressure is

larger than the pressure in the low-pressure space 3,
presses the muck volume 7 out of the conveyor chamber 2 and
the depressurized muck 8 exits in the low-pressure area.
Thus, the state of phase Figure 1A has been regained, and a

new excavation cycle may start.

In Figure 2 the conveyor chamber 2 is provided with an accu-
mulator9for pressurized gas in its inlet area. The opera-
tion sequence of the phases Figure 2A to 2C correspond to
those of Figures 1A to 1C. In phase Figure 2D the sliding
valve 4 is moved to its closed position 4/1. In the conveyor
chamber 2 there is a separated muck volume 7 which is sub-
jected to pore over-pressure. The accumulator9for pressur-
ized gas is loaded with the pressure which is higher than
the pore over-pressure. By opening the connection valve be-
tween the accumulator 9 and the conveyor chamber 2 the pore
over-pressure in the closed conveyor chamber 2 will in-
crease. In phase Figure 2E the sliding valve 5 is abruptly

) brought into its open position 5/2. Simultaneously with or
immediately after the opening of the sliding valve 5 the ac-
cumulatorgfor pressurized gas ejects a further pulse of
pressurized gas into the inlet area of the conveyor chamber
2. The expansion pressure of the gas pulse and the increased
pore over-pressure in the muck 7 vis-a-vis the low-pressure
space 3 press the muck volume 7 out of the conveyor chamber
2, and the depressurized muck 8 exits into the area of low
pressure. Thus, the situation of phase Figure 2A has been

regained, and a new excavation cycle may start.
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conveyor device according to the invention in an EPB-shield
heading machine 10. The pressureor stripping chamber 12 arranged
at thehead of the shield 11 is closed at its rear end by the fun-

nel-shaped rear wall of the stripping chamber, which exerts
pressure against the working face 14 with its cutting edge
13 and thus seals the pressure chamber at the front side. A
cutting wheel 15 strips the soil at the working face. The
soil supports the working face by means of the driving of
the shield and the pressure of the foam which is pressed

' through conduit 16 against the working face 14 and into the
stripping chamber 12 and which is mixed into the stripped
muck in the stripping chamber by the rotational movement of

the cutting wheel.

The muck 17 is pressed into the screw conveyor 18 which is
suitably installed between the stripping chamber 12 and the
conveyor device 19 in order to achieve a continuous supply
of muck to the conveyor device 19 according to the inven-~
tion. The conveyor device 19 discharges on a conveyor belt
20. The conveyor device consists of an inlet portion 21,
which substantially is subjected to the pressure in chamber
12, the conveyor chamber 22 and an outlet element 23. The
sliding valve 24 is arranged between the inlet portion 21
and the conveyor chamber, and the sliding valve 25 is ar-
ranged between the conveyor chamber and the outlet element
23. To extract the muck from the pressure chamber 12 the
same steps as described with regard to Figure 1 or 2 take

place in the conveyor device 19.



@, 109 & () - a* ++++++d++b@! (y 10%hHh& () -y 10% h& ()-y#10% h& ()-1t10%
h& ()- 104] 104| 104|0:!10%| & ()-+ ,,,-.OLP1z[ 9+@ -
10{h{h!'[",) F(10% h{h& ()- "M 10% & .()-&%110% h h& ()-& 1f-

10%hQh& () -1 FY(10%& ()- t!10% h& ()-P1QLR1IT1_12H3I 3dE@

10{h{h! [, @10¥B& ()-YSOM 109B& ()-f 109B& ()- f#-109B& () - ! HMvBBLRL () -
10{h{h 10{ h{hl 33L8MBN8OBVBb89uV40{ h! , 9*10% *| *& () - G¥109%&' () - 10%& ()- 10BB
10BB 10BB!, ' 109BB& ()-f ! 109B& ()-8izpms>>>} oP10f #- 10% U&' () -, 10% U&' () -
10/ / —

1. Method for carrying out material from a pressure chamber,
preferably for carrying out muck from the pressure chamber
of earth pressure shields, in which pressure chamber mate-
rial (muck) is stored mixed with a compressible gaseous me-
dium and from where the material (muck) is transported away
by means of a conveyor device which at the same time acts as
a pressure lock, wherein the material (muck) mixed with said
compressible medium is pressed through an opened sliding
il valve of the conveyor device by the force of the pressure in
‘ the pressure chamber which pressure is larger than a smal-
ler, normally atmospheric, pressure prevailing in the space
at the outside of the pressure chamber (back space), ¢ h a-
racterized in that the material (muck) is pressed
through said opened inlet sliding valve (4,24) into a con-
veyor chamber (2,22) which is limited by said inlet sliding
valve and by a closed outlet sliding valve (5,25) against
said back space (3,23) which is subjected to said smaller
pressure, and that the ejection of the material (muck) out
of the conveyor chamber after closing of the inlet sliding
valve (4,24) is brought about by an abrupt opening of the
outlet sliding valve (5,25) causing sudden expansion of said
compressed gaseous medium.

2. Method according to claim 1, characterized
in that the transport of the material (muck) from the pres-
sure chamber (1,21) is assisted by a conveyor means (18),
such as a screw conveyor, installed between the pressure
chamber (21) and said conveyor chamber (22).

3. Method according to claim 1 or 2, characteriz-
e d in that the ejection energy in the conveyor chamber
(2,22) is increased by additional gas introduced into the

closed conveyor chamber filled with material (muck) (7),
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which additional gas has a pressure larger than the pressure
in the pores of the material (muck) in the conveyor chamber.

4, Method according to any of the preceding claims, ¢ h a-

racterized in that agents, for example foaming
agents, are added to the material (muck) (6,17) adapted to
decrease the permeability of the material (muck) whereby the
amount of the added agents is selected such that the expan-
sion of the compressible gaseous medium in the conveyor
chamber is retarded against the time required for opening
the outlet sliding valve (5,25).

5. Conveyor device for carrying out the method according to
any of claims 1 to 4, which conveyor device (19) is adapted
to press out material from a pressure chamber (1,12), pre-
ferably material (muck) from the pressure chamber of earth
pressure shields, through an opened sliding valve (24) by
means of the pressure in the pressure chamber which pressure
is larger than the smaller, normally atmospheric, pressure
prevailing in the space at the outside of the pressure cham-
ber (back space), characterized in that the
path of extraction between the pressure chamber (1,12) and
said back space (3,23) is provided by an empty pipe-like
conveyor chamber (2,22) with smooth walls, which conveyor
chamber is limited by an inlet sliding valve (4,24) against
the pressure chamber (1,21) and by a outlet sliding valve
(5,25) against said back space, that said outlet sliding
valve is adapted to be quickly opened towards the back space
(3,23), and that the sliding valves (4,5;24,25) are control-
lable such that one sliding valve can be opened only when

the other sliding valve is closed.

6. Conveyor device according to claim 4, c haracter-
i z e d in that a conveyor means (18), such as a screw

conveyor, is connected with its inlet side to the pressure
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(21) of said conveyor chamber (22).

7. Conveyor device according to claim S or 6, ¢ h a r a c-
terized in that it is provided with an accumulator
(9) for pressurized gas, which enables the injection of gas
into the closed conveyor chamber (2,22) which gas has a hig-
her pressure than the gas in the pores of the material
(muck) (7) in the conveyor chamber (2,22).

I 8. Conveyor device according to claim 7, characterxr-
iz ed in that the movement of the sliding valves
(4,5;24,25) and/or the addition of gas from the accumulator
(9) for pressurized gas into the conveyor chamber (2) is

electronically program-controlled.



