F£270 JFRREEARERS

W ®ERFE PIARS I

| =

R 28411 H29 H (K) L - 8 MOSEHXEIZB W T, &
27 M FEBAHI B AT SE R KR S N6t vy ¥ a ¥ T24 D5
EDRRINE LI ZOWMLT 7A N7 b2 ITHRALET,
BIROH 5 LIEJSTT O R — L R— Y THE, ¥y ra—F
(ZBHEER) $22LTE, %BEWBSEE [You Tube] TH
sz edcaxd,

O $278 FHREENHRAERE TOIJSLA

B1tyiar FEHE ?’Eﬁ%ﬁ' (HE¥E - S — LR IR T %) 43 BUVWEEMEERYTIERETE EXTE - 42E-T&
ER AZ B (AXKIREAHRRIHERERTR) ~REARBROBSAERERRESE~

EX-#rE-s Bl 1§k
1.1 HWETEE—IWNTEREMEIR AT 2TV —IRIE
HfEMME  /\FFRREA 4.4 SWERKHEE [HEERS—MUIEKTE] ORSE - BA
NTTA>T75xy M HE KB
1.2 HETEE—IRTEERMEL-IAXE—R—IURTEADHERE
IOXE-RY—IR(ESS) TiEths 8K wih 45 BHEIORFHILEENELEBHRELEICOVT
REJo7 FI¥EM Hig =
1.3 #EE - =R R TRICR§ 3R e T E6)
R AT A 46 FEBEREBRADFIEET /N AN EERM O A%
BWXTF1rX MK BIE
FE2tyar FHEHE HESG EM (EBR-HETE)
ER & #— (2Eci—LERERNEER) FEo5tyiar FEEH FRE-AE-EHE (BEHE.&B)
ER G & (FALy/REHIEREIHEE S EAREERALRR)
2.1 A ERERTERARE T (FANHEE) (C &R SR E 8RR
HEBNVESTEN FE KA 51 FH—HBIHIBLA L -4 FEERRY T
BAEESH i HF2z
22 EERHETAICLIRIEH - SEIREIFORBENFR
B7ITPIENTI Y ZTYLT B BA 5.2 fIEM&IKICLBIERERIFEDREER L
JUFaLH =k &K
2.3 BMBBETRCHIIMETENZOOFREMOESICRT 3%
AMKERERR  E2KER 53 NIN—=Z&yXL AL -2 OMREFHAEER
ICARMEN B S
24 ARFITICHIIHBAREEMNEL-FREATEADORSR
AMARERZR  BA #His 5.4 FIRIHAXTERWEEERY DM B 3 KTEHE
NTTA>75x0MH  BE Et
%3ty FEHI HDD (E41)
ER BEH FI (MBEATKEEBREEEHRAEHESR) FEetyiar FEH BB (CIlal—Ta. it MBS
EE BE E# (ANAZAZRIFMERMBIRE RS A7 LT FHPIEIR)
31 BELrSBEANREBEFESEREHHTS [V-FRUILIE]
BB EE BA 6.1 HABEBERATEERL-EHNLHTERFZTEOREREAEHENDER
JSTTV—2vLAXMEREES EBR EF
3.2 BIIRHIRMIEE -/ —EXEDHE -

[ Trenchless Installation and Renewal of Property Service Lines with and without Keyholes | 6.2 FEIFEBTIC BB E T2V ERE XD IXNMEREH
TRACTO-TECHNIK Sebastian Schwarzer HEAH TR KA B
Fatyiar K EEL-EPL 6.3 BRHE REER LT ORI EE T OMEESTHE
ER SH —Z (WESBRINTMRAREAH EERER) HAb1—-46 #Mx B
4.1 TKEFBICLISERE —FBHEG— 6.4 AROREXLEROEAMEFAMORE
BAKIEZIER BT W EELEH ANE =ik
42 TINITPIAF—TiE 6.5 MBRLERTICEI3TKERKEESHBROBIERE - HETEH
TMSS/F+—0  #HFHE ES #=ka>4igah bl 8A

No-Dig Today No.98 (2017.1) 65



F270 FREIFMAERRS RERGILTITA LTI b

1.1 #ETREY—IVRTEZERSS BT a7
Y=V RITE

WiEmEE  NEIRREA

PR DIEFHI T O M L%, HE e v —
VRITEICRI S NG, HEMETEE, 3087 MEE
NTHY, BERICERLEBBETETHY, —F
D=V L, MhRE T, R T\ A &+
DL THb. TOMEOEMMEERME SEH%
ERHSRETERTF 27V Y— IV N ITHETH S, TOH
TFRNMEE, FEMEYT O PRAEAE % e T ot L
A Pl o B R0 Sl AR 7 S e TR Ty —
VRETEICY Y BZ TS5, 2oLy ¥ —
VR T L) BB ETHRTW S, 40l
X, TRETLEWBMRCE Y A ¥ M &ML, &
THICB G R 2 T 2T AR DTS >~ by —
F2fEH L7888, a7 VY=V FLETORE
JiT.1433m 252 T. L 7B & &b CTHiE 3 %,

12 ¥WETEEY—IVRIEEMELLIORE—
R2—IU RILEDRE

TIORE—RY—JUR(ESS) Titlha  1BR%IA

B THETHEL Ay bewnpr LEET RS
=V FLE, RFZNZROTHIRICB VT,
RO E LTRELTEZZEFEANOE) TH
%o HEAET P, THEHSHMAIVNS L, ZZ@R P
DHEIREREE & oo 7o BT BRI T b, E 72,
Y=V F L, RHEEGT - 28ETICBvT,
T D X ) il Z 235 2 L3Py, TH
AR E C, THIFRS 222 Lhn, &FFENE
1245, 2T, 2aA¥—F¥— )V K (ESS) Tk,
e TR L ¥ — v F LM OFMICERL, 2%
REETAHIET, B - HENE - RENB L UE
N7 BE 2RI TE 2 THEE R Lz, HEdE T,
Y=V FTEANOY) ) 2 AL T, ESSIFHICH
BOGEERE) e X2 s BHEBEERT A BRI
LTW5b, RO IS ESSH B JC IS 2 il L,
ESSHRpR eI % ko, e T X B ik 1o
HEEZ KRR L, T LY vy FICXDIEAT S,
—%, Y=V FXHTEREHIZE T X2 M EMILT,
PERICEM L2 =V F Yy vy FICEDVEAT B,

66

WP, FAREZIILODE LT, WAE  BHE -
REA O NKE IS ERB X O EAKEIZHISE L Tw
%o FIKBEIZOWTIE, WRFEARE T & JLFEBET L 72
NATY)y FYRATFATIRIZED, SRERELY 3O
BINSWERE (577 7 4 VEE) OREPiETH 5,

1.3 it - —)U RYNRBITRICRIT DR EET
=6
WERNE AT

WA, 94794 ol TFEEa#IELRT,
T, Y=V FLHEIHT 22— X5 L LL T
TWwWh,

ZOLE) HREROM, HM#ETIEL, ERITHEE S
NTWIhk 4 i, R, HTRES X O HESM
I T AR BREZFT TS, T2, Y=V FL
FZOoWTIL, HEETETHELTE2WHIPIE 25K
Wiih, RPREES X ORI T2 H O s fd 25 T
W5,

ETAN, MLEMICE-TIE, EB50THEICY
FNZFIREEARBEINT, TEREICHET LS
LD D,

INOERRT H7-0, Bt TIEHERETEE -
N LA ERPCY VIR 2H -2 kL LT [H#
A - =V PRI oSS ) MlA,
SR 12 4RI E T FICHEA L7z,

ARTIE, MELGEMmICHEE TR E ¥ — FLED
Fii - Wi 83 5L L 12, WEORMEENL
7o [HESE - > — )V NJIRR Tk | o BAFSFERE L T3S
BH L7280 HB 20T %0

2.1 )7z felrehsxit T (FSNHEE) (S & D1k LE
RZENER
HEERTERW [REKA

- HEAETHEIE FOKGE, TEEHIK, RK, fE, B,
HAELSFEEFRIATIA4 NEHENTW D,
- TAREIIHRL TR TH 5720, H#ETIETH
HEWr HIICE L ClIB VAR OBERTHRE I NS
25, B, BEF—T7 Vo IRER KE, T¥EH
K, BAKFENEOSREL L THELESHVS
N6, B Ao s T 3EH I hTwb,

No-Dig Today No0.98 (2017.1)



CARFTE, ANEOKRERKREEICBIT 535K
BB EEO—RE LCEmS N, WO
W R A % AR 5o

AR LHETITERRRDHIFIGEMC R, EEOKF
B T ClEFEAE R KX O FE IO A5 20m L%
THo72hs, MO T () 247
M35 &T, 5% - FETHE HITELSTE, b=
FNVORET.I A N ORFIRATTHEIZ 22 > 720

- PYERHEEE X, FEHELHTA S 16m T O FAEER I
A, FEZHUCIHD > T18m B 5 &) #E5
DEVIE T & 7257228, PR IIHEAEE NIZADA
BB RARRIEE T2 AR, fix D%ss
WAL, R T L7

2.2 EEXHEETAIC K2 RIER - SHRETFOER
R O
WFIWITPVEINIVIZFUVS tEwa

e TG, B S AT 2 AR
BWTid, HboMRIHETSH Y, BRENIZANR—
ADOHTHE LY — FOBER VY& L FEL 2T
b, T72, ZERMNETOVYEEIZHEET
HDHTEND, LARMICREBLOHER, BEIEAET
Wiy o 7oA (RERIEAE) & %5 — AR
LNTwb,

L2 Ladss, HEETHREOWE L, SV ICBEH
T 5720, KEHE - S basED &, EmEE) A
EAL, BLOWRHEIHET, $72, ZofmIRO
B BIEEHINT %,

X o TARRTIE, RS DOERFIHEE Wk L3
Ble LT, ¢1500mm, L =600m & O MA30RDE
HIRE T2 ) BV, oUW ZM4% %) #z
B 72O DOHFIIFEN L 72MaNE &, FEBRICBYTF
Jii L7233 ROV THINT B & & BT, M LR KR
Lt DI OWTEHRT 5,

2.3 EMHRERETRICBIIDIHET ZDIHDFIE
MOESICEET 1%
TUNKZERZER R

A, BFEEEOFE LW 7 ¥ 7 ahE T T
HBICE B4 27 F8pwH R ST be LA LD

No-Dig Today No.98 (2017.1)

5, W7 V7 OBGTHISICIL 54 S S EEVERTERE
T LD, HEEOM LRI SN2 TEEM O 1
B0 VSR 2 B EE R BRI ) S5 O B BB\ S
BRI EPBEEND, T2, UL TICBT LM
Mx BE & L7z ot TR $ 2 M o R
HFIELTIE, RETaaREIITbhA TRy, £
CCARMIZETIE, MMM TEMOET 2 HEL X
OVBEBEIR AN R 12 5 2 5 s BB LTI &2 47 - 720
ZORER,  BRVESA S T O BRI R IR & &
WA GZ W, FLOBERTZSRIFIL
ARENTZ, 2T, BUSMHE] &R TmERT
iR/ O 57280, S RIORFZETHW 72T 2
EHINTBY, PAEHZRTEENDERAT 7R
TIAT7 v 2aDOREHEMRKEIE, TORK, T
WMOAZ FEAEZMRIELZEICLD, MBS
PEAS5 | & 2 3 T OBREACT 2 fi/hNRICE O 5 &
EBIT, TR BEEEIE AN R 2 R T IR 2T A
ZEWTEBERENT,

24 AVRRYTICHIIZBHUEEENE UIE
REATLEDRIS

TUNKSASR: A

A Y A7 TIRES, #BOLEIZ B TIRREITE
I X 2 Tl TAKEOBEREDA V7 T HHE
ATEY, FBoOMBSEEE HE L3 @EA T
(LRSI ORESEZ ELHNE T2) OEAD K
AENTVD, LA L s, [MECIIEREATR
X B BB ORENBEEINTVDE I N,
[l NS A TR A EAT 5720121, S &
OCREVWDORTTOBEI O T3 BT 217) 2 L
BWThb, I TAIETIE, FLIRM O 2 20
BOPIEAA ZHBUCHIET L L LI, ThH0
HAEFEB L O REMICERT A2 LICEY, £V F
AT TICBILEEFEALEOBEMTICHEL TR %
fTolze ZTOME, WIFNOEEFEAF ZMEH L2
FIZBWTH, LR OFEKREIX1.0x10-5 (cm/s)
MBEOMEERLIZZ LMD, Tkl EEZRTHR
HWBEARETHLIENTELERENT, T2, TR
L7zl H 5 OB WiRER, wihd 4 v FAv 7
DOAREHMER T Z LHIRENT, U EXY, Kif
JECRISE L2238 E AN, BB X 0 et o

67



F270 FREIFMAERRS RERGILTITA LTI b

B, A VFRIYTICBITLLICBWNTH5IC#E
HU R THbH LN 5,

3.1 ELhSBENRIEMESEREHRTD [U—
rRUJILIE]
WHITovx  EERA

AR, A - B L LCEM LR — 7 Vb
B 2 0 2 T %o RO IZBE T2 X 5%
B ERE > TWBED, EVAREE L TRBIPREX
R S N2HER 72 S O B AR IRES O Bl A
5, BAWNC X 2B EILINTB Y, FEREIT
FBIZE B TARDENT WS,

J— FFUIVTERE, Al o B - Bl & s
AL, Ak DN TI54 v bs 572012
JE3E L 720E R O REAE Tk (S 5 Vv TIZHDD
(Horizontal Directional Drilling)) % i#fb &87-1T.3%
T, lkm Pl O REHEHEAED T HEZR THETH 5,

J— F RV EEOBEEE & IS C o b 15
B\ERAT 2L LB, WA ORERAIK S
BEBOBEIZONTHNT 5,

3.2 BIURHIEMIEE > e —E ABDHER - W
Trenchless Installation and Renewal of Property

Service Lines with and without Keyholes
TRACTO-TECHNIK GmbH Sebastian Schwarzer,

For a long time now, the trenchless installation
and renewal of transmission and collector lines has
been state-of-the-art. These techniques and methods
were developed further to establish property service
connections. Based on the soil displacement hammer
as a standard machine, meanwhile all domains,
from sewerage to the integration of FTTB, can be
installed and renewed without trenches. Water-proof
wall ducts for gas and water lines allow trenchless
installation from the basement of the building
without the need for additional assembly pits in
front of the outer wall.

Property service connection lines for supply
average up to 15 m in length, with outer diameters

of the casing and product pipes between 32 mm

68

and app. 160 mm. They can conduct gas, water,
wastewater, district heating, electricity and data to
single buildings and housing blocks or commercial
areas and industrial plants. Disposal within the
sewerage sector usually begins with ND 150. For
new installation and renewal of all these property
service connection types, TRACTO-TECHNIK offers
different approved methods.

New is the trenchless installation and renewal of
gas, water, power or data lines for property service
connections from a tiny circular keyhole. Where the
keyhole technique is applied, surface damage and
the consequential costs only too well known from
open trench installation methods are insignificant.
The performance of all soil and surface works is
safer, more productive and less extensive. It is

unnecessary to enter the construction pits.
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