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VSMIGEICDOWT

INNER-CITY APPLICATION FIELDS
OEBICH T DILTTD &

0 Metro ventilation & 9 Storage shafts 9 Sewage collector Q U-Park® systems 6 Tunnelling shafts

Emergency shafts SNz hVE ) shafts Ll EERVACN ke by TEA
HT SO R - BRI TKEIRAII



22.01.2026 VSM

VSMIE[CDWT

HERRENKNECHT

VSM MACHINE AND EQUIPMENT OVERVIEW

VSME UV AT Lt

Energy cable tower

T=IWE7-

E2pakt:s =k 2

A EJ'L

Telescopic boom

(GHEWATN

PEHIFS L

Recovery winches

VSMA{R GBS

YU RERIE

Machine frame

VSMARI -4

Machine arms

VSMEET~L4 VSM working under groundwater
5 FACF RS BVSM

AN T

Cutting edge
A0
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VSMIE[CDWT

VERTICAL SHAFT SINKING MACHINE
VSMI&
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VSMIE[CDWT

VSM SHAFT SINKING PROCESS

1. Jobsite setup;

VSM installation in launch section.

HEBEIVIU-baFT3% . B0
REREBELEE. VSMEVEAIE
[Ctvh,

2. Excavation and shaft sinking
in parallel;
VSM is working under ground water
level.

PEHI & SO E FITL T,

T KA T CORBIE, EIER
RO AEIIITAITH T
CTHEZRESIE UEAIN AR,

3. VSM recovery;
installation of bottom plug;
grouting of annulus.

VSMZ[EIYN L%, kY-
hE¥TE%, 2D, Hl & SRIARDRE
(273D hEE AN,

HERRENKNECHT

4. Dewatering of shaft;
construction of bottom plate.

SITADITRKEPEAK U, H5
ARV Y- EFTER,
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GROUND CONDITIONS & GROUNDWATER
T RE AR & S UHE T 7k St

Ground Conditions:
RS AT REMh B S 14

» Changing from loose soil to medium

hard rock
BN S HESET

> High permeability, fractured rock
BARMEOE VRS

> High groundwater level
= R IR AL

> Below groundwater,

max. 1.0 MPa

# T KA COBRED, A< 1.0MPa fi¥/E

> Applicable in almost all soils with
strengths of up to

max. 140 MPa

A BEFRE 140MPaE CONE L L\ B S @ A Al He
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RANGE WITH FLEXIBLE DIAMETERS
VSME A RNZRE RO ILITEE

| | | |
| ’I|n|"IiII|-IiI

Shaft ID in m CD45 <D90 d>100 ®12.0 ® 15.0 ® 18.0
IHAE (m) ! ! !

AT VSM 9.000 | E i

VSM 18.000

All machines can be designed for

>
-j shaft depths of up 250 m
o

& » ETONYVIOVT, ILHURE250mET
% e X In Al g, —ERN Y V(LD TIEE®RA450m
TG AT HE,




BEVSM EQUIPMENT
VSMBER AR (DN T
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VSMEERA{EICDWNT

RECOVERY WINCH SYSTEM
A ERE

-

, €) Integrated push system () Steel Cable Wire
L i HENEAYAT L BET( -
g Hook to machine L
VSMA D @ Receiving Box

T Y-S
€) Hydraulic winch -

HMEIIVF
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VSMEERA{EICDWNT

RECOVERY WINCH SYSTEM
A ERE

6 Receiving Box
TAP-F

1 Cutting edge
5[w e
i B s s,
"'"!":r—-—-—-: o
- = o

€) Hydraulic winch
HMEDAVTF

() Steel Cable Wire
CE R




22.01.2026  VSM HERRENKNECHT
VSMEERARIFIZDOWNT

ENERGY WINCH SYSTEM

BRI

» Slurry circuit
EHERI1Y

> Bentonite lubrication
NY A NEEH

» Electrics & Hydraulics
BARTHET-TI
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VSMEERA{EICDWNT

SLURRY CIRCUIT

EHERITY

> Slurry circuit volume: 0 — 800m?3/h
E7KTEERE - 0~800 m¥/h

> Slurry pipe size: IDP150mm or
IDP200mm
EHERERE - NED150 mm - AR
®200 mm

> Flow control in discharge and feed line | y
EHER 1Y TOmE
> Bypass gate valves for backwash

functions
FeERNANAT -~V T
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VSMERAAFIZONT

REMOTE CONTROL

=fE1Y RO

> Remote controlled by one operator
BIREARL-5-x 1%

> 4900 parameters and Data‘’s monitored
and logged
49008 DN\IA-F-RUT-IhFRsn, 0TS
RTFAIBE

» High degree of automation for safe and
reliable operation
=SELBELZERLTEYLZENDEEMED
= WRIENR] BE

> Up to 12 lowering units can be operated
simultaneously with one operating unit
1DDFEIZYRT &AR12E0B T2V
[EEFICIRERT BE
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VSMEERA{EICDWNT

%IAMIGATION

» Surveying of shaft movement on two positions / Monitoring of verticality, rotation
and horizontal offset. Surveying result displayed on operator screen
MID2EAT CRIET AL CHEE - BIERS KUK FEMOEFHAZITVLERDEEZEET 5
FHAE R BB TANL Y- BEICERX SN, F"RSND

> As build surveying of the entire shaft lining
VR he = NO B S

A

REIOIVII RIS EE

City MHAERID MRE nE mE
[m] Depth [m] X Y

St. Petersburg 7.8 26 mm 19 mm
\ B+
Naples d4.5 46 9 mm 11 mm M (0,0,0) MP2
(X2,Y2,22)
Barcelona ®9.0 54 22 mm 25 mm

Hawaii ®10.0 36 11 mm 6 mm




BEVSM JOBSITE
VSMIRIZ(CDWT
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VSMIRIZ(ZDWT

VSM JOBSITE SETUP

RWGZLA 7k
© VSMAE&E e BaHxXIL— 0O SHiR%RE © RBAXKUEBTSVK
O EIAVMREES O EHFHIEE (6 JR(FE 3::mP o

e S N

—_ — S ﬁ

Shaft ID Jobsite Footprint
’*”% & A LTI [Mm] /N V—R[m]

VSM9000 68t | ®4,500 — 9,000 =600
VSM12000 75t | ©7,000 — ®12,000 = 800
VSM15000 85t | ®10,000 — 15,000 = 1,200
VSM18000 195t | ©13,000 — 18,000 = 3,000
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VSMIRIZ(CDWT

VSM JOBSITE SETUP
BiHELAT bk

»  Compact and flexible setup of equipment, according to surface conditions
W E RIS LB AR-A TG E

GPE - Paris, France /{U- 752 Girona, Spain Y0-7%-AR1Y
Shaft OD up to ®12,800 mm Iz /A% ©12,800 mm Shaft OD up to ®5,950 mm 373 ©5,950 mm
: > = T o | o - . W Ty e i Y

il

oy
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VSMIRIZICDOWT
EXEM\\PLARY TIME SCHEDULE & PERSONNEL
fELTATY1-) XA 15T N EE L B LY £

Construction phases
T T B &

Required time Involved Personnel
Fr 1A AN =]

4 - 6 personnel (A)

Jobsite preparation 315 % 2 - 3 weeks (iA)
(Customer personnel only #E T &%t D)
Equipment setup / assembl -
q p_ e p y 4 - 5 weeks () 5 - 6 personnel (A)
VSMOZ%iE - #1L (Customer and HK personnel fE T &+ 54SVIA)

1 - 5 m per shift 1YJb27=Y1-5m 7 - 8 personnel (A)

Sinking procedure k&%
(depending on diameter and geology) (Customer and HK personnel e T&4t+H#ESVIA)

5 - 6 personnel (A)

Disassembly fi#{k 3 - 4 weeks (iA)
(Customer and HK personnelfit T&#t+Z#SV1A)

Concreting of bottom plug and
. - 5 - 6 personnel (\)

A 2 - 3 weeks (i) (Customer and HK personnel &t +H4#SV1A

= ar
KPIVIU-FBLUERRERIVIU-MTEE ° )
Dewatering of the shaft 3 - 4 personnel (A)

1-2 ks (
MO KHEK weeks (&) (Customer personnel only fET &% 0#)
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U \/7‘%6% Ring beam
Lost ring beam Ring beam for ) TERE
Uy B Soft Ground B
IR YR | Doism
15m I Depth 45m
Sand, Gravel -
. BB . |
—— . a2 Bore pile
samait e e =, Solid, Strong Rock R
it .. BOEEE "

Reusable ring beam
UYDERE (B ARIaE

.
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VSMIRIZ(ZDWT

SHAFT LINING OPTIONS
BIDESE

PRECAST SEGMENTS IN-SITU LINING
TLFvAMETAV BERFT51V -k
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Ed))

VSM SUMMARY

VSMI,ED%&
SAFETY FIRST ( ’
HIGH LEVEL OF SAFETY
IR ARZICEES I WEWH

BURVEEETSARDERDAETT,

RELIABLE

EHBITARTOCROBERERICLD

HERRENKNECHT

50%
SMALLER JOBSITE
ERBHNEIR DD RNEHER THREICAE ATAE.
BRABEGTCERTEEY,

BWBEDINTHEEEENEERRLED, g;:] m c[m
T T aTm =
IEHEOEEGERREUET, ||) O (III
w ‘
50% FASTER GREER
CONSTRUCTION TIME BENENS, BBV U— MEBRBOYRI TETT,
W ETORBRSA= VT DREL. FWBUBHIRET I TAIETORREHDE A

TNERBOEH ZRRICIT S ZEN AR T,
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ACHIEVEMENT OVERVIEW
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OUTER DIAMETERS
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ilﬁRIOUS APPLICATIONS WORLDWIDE
BN TOEE
®
o e »

HERRENKNECHT

Metro Ventilation and
emergency shafts
Diameter: ®5.2- ® 12.8m
Depth: up to 80m

@ Storage shafts

Diameter: ® 6.2- ® 8.5m
Depth: up to 83m

@ Sewage collector shafts

Diameter: ® 7.3- ® 12.8m
Depth: up to 83m

@ U-Parks Systems

Diameter: ® 12.8m
Depth: up to 68m

@ Tunnelling shafts

Diameter: ® 12.8m
Depth: up to 41m

@ Mining

Diameter: ® 2.5- ® 8.4m
Depth: up to 115.2m



22.01.2026  VSM HERRENKNECHT

SERE

SEWAGE SUPERHIGHWAY
DTSS2, SINGAPORE -

Project details:

JOJTIEEHM -

> 5x Shaft, ID 10,000 / ®12,000 mm
OD ®11,200 / ©12,800mm, Depth: 40m - 56 m,
ryT5E. AED10,000/ ©12,000 mm | AAED11,200 /
®12,800 mm .
ES 1 40m - 56 m

> Geology: Sticky clay, medium hard granite
HWE kR PEETERE S

Project challenges:

JO0YIJFORRE -

> Combination of in-situ concrete and segmental lining
BRATFTEIY V- ET LAY AT XY M OBEA

> Shafts with less than 5 m distance
=/ANIZYIERRE 5m

> High Ground Water Level
= T K AL




22.01.2026  VSM HERRENKNECHT

SERE

WATER PLANT “
YINGBIN, SHANGHAI

Project details:

JOJTIEEHM -

> 2x Shaft, ID 14,000mm, OD ®14,900mm,
Depth: 23.6m & 34m
ILPT2E AED14,000 mm, AED14,900 mm, JES : 23.6 m/ 34 m

> Geology: filling, silty clay
e Bt VIVNERL

Project challenges:

JOYIJFDRRE -

> Very tight space constraints due to the bridge, highway, and
overhead electrical lines above the jobsite.
R FECBR. SEEK. REBHRNEFETILHEITARN-ANEDHT
H RSN TW,

> The construction method and ground stability were crucial to prevent
any impact on the surrounding infrastructure.
BAAVIINDFEE IO ESLUHBOLRENBH TEE W
THol,
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SERE

ALA MOANA HARBOUR CROSSING
HONOLULU, HAWAII, USA

Project details:

JOJIIhEEM -

> 2x Shaft, ID $10,000 mm , OD 10,800 mm, Depth: 35m,
Sry2E, NE ©10,000mm | AAE $10,800mm | RS : 35m
Contractor: Kamloops Augering and Boring
Geology: sand, clay, gravel, high permeability
HE W ML, B SEKE

Project challenges:

JOYIJFDRRE -

> High Ground Water Level Salty Water conditions and
corrosive environment
=T IKAL, IBKRHELVERMERE

> Harbor area (restricted security area)
BB (ZARIRXIHR)

> Bentonite: Adaption to salt water condition
RNYBFAE  BKEHEADES

> In-Situ concrete casting with glass-fibre reinforcement in the
bottom

ERRICH S AMHER S ETE LIS T 51V 7 - efE R
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SERE

VSM FOR U-PARK SHAFTS
NANJING, CHINA

Project details:

JOJTIEEHM -

> 2x Shaft, ID $12,000mm, OD ®12,800mm, Depth: 2x 65.5m
SLER2E. RE ©12,000mm  #AME ©10,800mm | FEE @ 65.5m

> Ground conditions: sand, silt, clay, sandstone
HE B VIVh fh L RS

> Contractor: SRBG — Shanghai Road & Bridge (Group) Co., Ltd.
MEL%E : SRBG (LiBREEABRAR)

Project challenges:

JOYIJMORE -

> Noise Restrictions: Work hours were limited by strict noise
regulations due to the nearby hospital, requiring compliance
with specific time windows.
FRERE  EBRCREN DB, BASREE ARG (CLYIEERREN
HIREN., FEESNEREHFR TORIANKRHLNT,
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SERE

METRO VENTILATION SHAFT
BARCELONA, SPAINT

Project details:

JOYIINEEAA -

> 2x Shaft, ID $9,000mm, OD ®9,800m, Depth: 41m — 49m —
40m
ST E, NED9,000mm  AMEDI,800mm  FES 1 41m -
49m — 40m

Project challenges:

JOYIJ DR ¢

> High Groundwater Level: Required advanced dewatering
techniques to keep the construction site dry and stable.
S TKAL ¢ FETV-FERIEN DR E LIRRBICR DS & E
BHEK -G ETHoT,

> The tunnel already existed, demanding extreme accuracy in
shaft alignment and reduction in vibrations.
BEEE MY RIAFTEL CWVTesh, LY E - SRE B E TS Ta L)
BENRDHDONDEEEIC, IRBIDERD HETHT,
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SEEE

GRAIN TO TILBURY .
TILBURY, LONDON, UK =

Project details:

TOIJIVNEHA -

> 2x Shaft, Shaft @: ® ID 15,000, OD & 15,900
Shaft depth: 2 x 45m | 1471t.
SCH2E, AED 15,000 mm  AED 15,900 mm | SE -
S 45m :
Contractor: JV Ferrovial & BeMo

Ground conditions: Fill, Silt, Sand, Gravel,
Flintstones, Seaford Chalk Formation
H'E - B4 VILh B BAR. FI-TE
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THANKS FOR YOUR ATTENTION!
ANY FURTHER QUESTIONS?

STEFAN FREY JULIAN BINDER

Product Manager VSM

Business Unit Utility Tunnelling

Telefon: +49 7824 302 7865

Mail: frey.stefan@herrenknecht.com

Product Manager VSM
Business Unit Utility Tunnelling
Telefon: +49 7824 302 6063

Mail: binder.julian@herrenknecht.com

HERRENKNECHT Herrenknecht AG

C[ﬁﬁl Schlehenweg 2
77963 Schwanau

Tunnelling Systems

HERRENKNECHT Herrenknecht AG
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Deutschland Deutschland




