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2. Pipe Umbrella Support (Canopy Tube)

2|g0[ 200mm O|ZQl mojZ= S FH| EE= 7|E Kot =% TYHIS AHESI0] B
M HLOZ ASECLL Umbrella THO|Z= #|0]Y & Q0| AlSEIAL iEE|= HIE F

of M2te= X2 MO|ZE AMEsts NS SR ASEL: LojlZ= LIS =%

2l H 2ol ¢t F2/0f HEE[O "Umbrella" =& "Canopy"& THECHAE 2.1). AlS &
Hoz Qo CHHO| 2ty 2 Qlor FL{ 2| CHHO| BHSOTICE A UE mo|ZZO0|=
—

CHYSEX|TE LutM o2 Z77F 50~12.5mm2| 12m, 15m & 18m Z 0[] IO|Z 7} At
t o Z7to] JeteEst 2, mo|Z SIHEE ZASC 7] 43

= ZO|2 Z&Z FLZY CHHO| ofsf M7l 372 830 52 3FE UEXHeR
2

AldStct o] S®el BF T MANM2Z oAb Z0]

p™:

7t O|E0| ArEEILE (Ol
Steel pipe umbrella system, Umbrella arch method, Pipe forepole umbrella, Long-span
steel pipe fore-piling method, Steel pipe canopy.)

Of SE2 =% © F7/tHe £ =X 2 X gH 5l HE &g 71 A== = XA

Ht

[®)
o=

=24 d0| f35t7| I8 HEgtrt.
A Al Pipe umbrella support systemO| MEHE|= AP LIO|Z Q2 AHIHMOZ 3
M = ST 3K =X ALZ AMESICH SHMdH O E = Orestelt Peila, Volkmann
0| MAISIAn, TN ZEo| Chet of7fHs= SS3ES d2s6hM ezl
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Pipe umbrella support system2| 2t 220 o[ef HESE + U= 4 B ZHES 7}
XOf otCh O|A2 mo|Z X 24X &5 X HEY, FeTF 51 &2 38 542=
2 ZEES FECL
2.1 State-of-the-Art connection type
27| "Tunnelling with Steel Support'(Proctor and White, 1964)0{| o|5}H Qiofstn SEHsH
Xlgtof ciet == Yoz LIRESE M85t AS =2UCh O =, d™9 =
o dat SUE AMSHY| s HE TE Mo F7HEe BEHE MY SEHeE
ozt CHE R 7He| 7HEOo| EHs 2Lt SAI0 7|8 HES fI8iM =80 =
o 2ol | K] 4UgALT Z2 A

AHIOf| CHE O|F0| AFEE|O RCE O|E =0 Pipe umbrella support system EE®F
MA 230 A Steel pipe umbrella (Oreste and Peila, 1998), Umbrella arch method
(Kim, Koo and Bae, 1996), Pipe fore-pole umbrella(Hock, 2003), Long-span steel pipe
fore-piling(Miura, 2003), Steel pipe canopy (Gibs et al, 2002)2 EHE|QULCE Z= &
Ol= =2 ®o| X UEHM X[EHX] A|SEl= To|l22 & X2 AL=ES
LIEFL D YHIN o= Umbrella IHO|ZO| ZO[&= 12.0mOA 18.0mO[H E{E2| 2|F

= M2k BiX|=lct ohojz=ol </F #HPE= 70mmOflAf 200mmO| LY.



Single AT - Pipe Umbrella Single AT - Pipe Umbrella with Double Overap

Cross Section when Excavating under an
poub.'e AT - Pipe Umbrella AT - Pipe Umbrella

[C13 2.1] Pipe Umbrella Support /2=

2.2 Mode of action

ooz 2o & AlE = He|l EXSHA] e, Ol E2E L= ZX|E
N 22 22 e =5 X240 FASICHL M2 AlSE Oo|Z& O[Fel A
S0 S22 X X2 AMS T 2 AlS0EE2 otF 2Hie| |QI0| &l o}
Ol=eo| XIERE LUPISH7| o HAO| AZELC HAZ FE HE=ZH 2
of YW 3K HP 582 22| Pipe umbrella AlSF X2 Z1to| =Hd
o] deE H=Ct

Zt Mojzm= Fde 8! HAlde 2 Y Mo A|SELCE Pipe umbrella X[ &2
Mol Lf+3ar Zde X[Ete] &4t 1xt X E(=AelE, 229)e| W3y} &
gof| e|Est= AlZHof| et Z™YEICt Pipe umbrellall X2 EM82 MZCHE 3
X 231t FE2E=ICH (Volkmann and Schubert,2007):
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Pipe umbrella support system®| H7|& X2 EY, X|gt HE 9 st5=Ho H
JHE MECH AMSH S1& OO|EQF 3XHY XA AS 0|2810] U Ol Al2 =A

of ciiet MMM ALE BES Bt

[ =
3KHR XA M2 SHEHe ZNE HY] A SMSHH ASEo{oF Stit ol2et
At ZEAGS SEGA X £4 Bzt MZ0| A[ZHO] BOl ZZIC} M2t 3%t

B F=X[ALe] Ojetez 2AX FIHES 082 = Ut 24X FZE2 4
Umbrella IO|Z & 7|2He=2 R(7|5)2=2 2dsIH o= XH 5150 2|
Sts2 &1 otF E0l= 14 X2o| W7d A dd2 UE=E 2z=3 20 fIX|
SHCHAE 2.2). ®IX|EE HFO| A LME 7|20t AMHQl S5 =HEZ Volkmann
and Schubert(2010)0] %

SHEO QUCE 3ESES AHE2 HE JHel ordgits
agiot 3X18 88€Hoe=zZ M

&= ots2 2L E4HO0[0{0F oot

Umbrella TfO|Z= F2 20 o3 stE5s &7 W0 dA& BdHez Fok
g

S 70| ottt 2MHINN SEES o45)0 YR FIIEE MF oF
of XIXIZ 9o TS WHS HHUAUHO 21 AlLz/oo AR WE S =
o 4 ot

ExC I amion CirscTion

SUppomad SacTioh Foundaton L1 L2 Ground Foundanon

[O2 2.2] Proposed static model for an analytical design
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O] 2|H™st= FYof Attol 7pto] AUS ER7t 1o 0| ubgofA F4o| 7ol gict
HE LIAME AZ S ALBSHs S0l ZYCHol| A= ZHYXZF A ZEe| o4F 22
o|j0] MX|gl mo|mo| £|ZF E2= O|SiCt HHZZE LIARMOl Qe TFO[Z 7} OHZ LEAL
Moz ozt ZEY W F JHo LIARAO| ZHRXSHOF SHCE IO|ZE =322 2[TA|7I
CtS Mol mo|= HX|E AHESY 22 ME AZDCH HA AlS DPZ0A LEAHLLS
WAL EE 2o SAY2 AZ B0 2HE 2o = UCE fLpstH LEARMO| 77]0f
TSR EL, MASH, A PEE HtEE = UA7| IZ0|CE AT — Automation &X|
2l0] Y& GAS A8l 42 YUMo A= EYXIL SO LO|Z ETHZ 0[O Al
SE Oo|Z ZBttoz O|soiCh L& HX|o|M HoZl & A& M E HUH 34
A2t MY (Hydraulic cold forming) 3780 &4 HOI2 2HdatEICt A4 IH-EAM 2™
St 20| =EE(X| 0 ZYXIL CHE @ol M AZ P2 o 2XxM 260t
2 HAL HAXAZS WolStK| UAS

SAs EZ 1 AlSE THo|Z Afole] XLt %2
[m]

e F23] 714 o olyel Jhelo] Bt

=

BELCY.

4.1] AT squeezing unit

Ingtallation step

Manual installation

| Automated installation

Pipe is loaded onto the basket
{mostly tube deposits)

Manually, workers on the ground

Drill steel is loaded on the
basket into the pipe

Manually, workers on the ground

Digconnection of drill steel

Manually with wrench

Remaote controlled with
hydraulically controlled wrench

Pipe is fed to loading device

n.a.

By moving the basket plus
remaote control

Pipe is fed to drill arm

Manually lifted from basket to
drill arm

Remaote controlled from
hydraulically controlled arms to
drill arm

Re-connection of drill steel

Manually

Remote controlled

Connection of steel pipes

Manually with aid of chain pipe
wrench

Remaote controlled with
threading unit or squeezing
unit

Drilling

Mechanized by drilling machine
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Pipe type Coupling W W I | My M, My | Weight
type [cma] [%] [-:m"] [%a] [ENm [%:] [kNm [kgim]

squeezed 58.4 100 3440 100 207 100 =40.0

139.7%6.3 none (tube) 54.3 144 288.6 171 299 144 n'a 0.7
cut thread 536 g2 3453 100 19.0 92 nfa .

139.7x10.0 none (fube) | 123.4 21 861.9 250 438 212 n'a 320

139.7x40 PP | coo | o5 | a3m28 | 114 | 200 | o7 na 13.4
none (tube) n'a

* Yalues must be proven by the manufacturer with cerificates.
My ... maximum bending moment [kKNm)] in the elastic material range
M., ... Maximum bending moment [kMm] when using plastic reserves of the steel material

<H 43> HQZREY IE 7[AH 4 HL

X © MAXMSZE o Cist Mgt E40| CHE BELIAML LUE, & AZA9 A
7HX| A4 [0l ULCE

HFE LIAMY 42 X OZ Pipe umbrella AZA0| M3tshX| UCt mo|=o| A7
222 7AECE HASe A2 §78 HHEZS HAAZ|1 Ol AF 222 S5
XX 282 A d2A7ICH AlS & BFE LA HZE ARSI 2M4st= ¢
g MZ2o| LE AZAO| JHEERUCE LE HZ2 LAMME A% mEo=z2 FL-a|H
HE OO|Zo| € 220 =2 8F-ECE o] ¢ fY2 FYzt X R DOt &
ot Z2d Edar BHY 44 S5 MITICE Toj= A 2O0kel XAl T2 A o
40|, O] ¢ [Y2 7|EQ| LIAM A|AE HOF ANstn AASGY| 2|2 CfetE2 A
St = AlZQ| ALO|C Y% HZAZ Soff LiAMO] Q= moj= EEt2 50| ZAE
ZHAE ARSI 2N & HAoR J|AXez AAELCEH

EE HEY RS IR H 439 7|=He X2 & = QUCL O] HOAM A&
HEY2 7tE ZAo|a FF FOM 7t HHSH| 20| 7|FE(100%) 22 ZHFEICE

OlHd

Of #E2E Y9l &% LHHL=Z AEE= IIO|Z X[£(139.7x63)5 7|=2= otCh
BE LAY FHE ZHA| D Hlagbter By ZHEN EESHY| ) mo|Z= FHE
6.3mm0|Af 10.0mm= =2{0F StCh O|2{et Bist= DIHY LiO[Zo| FAHS 50% O|d
S7HAZICL LE HEZ S AFBEREN HEZ 2 O Oly 7t ofet 127t ofHE=Z
XA B=5 &A &0 Zao| 35%S Y & RULE O] 442 Pipe umbrellalf Lt
g2 z[Hgtof Ciet Y FMES 2oL MEtA H
229 BE HE UM YA HE2 2sd1 dMH Oolgz d¥E =+ U Y
2

= HE F0A AHEE|00F SHLY.
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5. A|ZAM|(KORALM E{'2 LOT3)

RAEZ|O} Mol AHROl Koralm EH'E (KAT) (2AE2|0hH)2 Trans European
Railway Network(TEN)2| &8Q%t HZAMO|CE 2tFE|H 32.9km Z0[2| O 4= HE
= MAM 7t 721 = HE & StLi7t @ AO|Ly o] Z2HE= M Mo =2
H2E2o=2 LECH 8% £2| Lot 12 New Austrian Tunnelling Method(NATM)2| & 2
= APESIY HdEE/Ren, ZCf 1,000me| &Xi5tE0| U= Koralpe OFef SLF 2
Lot 2= TBM 2CH S EICE Exploratory Tunnel Paierdorf2 QI8 o|0| 282 Z4ifE
Lot 3(KAT3)= E{2 FZtof 2t TBMIE NATM2 = A K| AL,
Carinthia(2AEZ2|0hHo| MZE ZHE0|= 15m Z0|9 AaEZ MX| 3= Z%SHIULY
O] F7te| XHEHE2 FESR AIHO|N o470 XSSO0l

== O =
dEEd S ZEEMHZE 63mmo|l Zt

mjn
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