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SAFETY SHARE
Safety. First.
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HERRENKNECHT MINING
The Full Spectrum Of Mechanized Mining Solutions
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HERRENKNECHT SHAFT SINKING SYSTEMS

17th February 2026  | Einstein telescope | Mechanised tunnelling and shaft sinking 5

Patrick Rennkamp

SBESBC 2 ND GENSBR 2 ND GEN

SDJ

VSM
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SBR technology

GEOMETRICAL BOUNDARIES

Shaft diameter considerations SBR / SBC

ø7m

Ø8  - 11 m

ø7m

ø6m

VSM SBR SBC D&B

0m

500m

1500m



SDJ
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GEOTECHNICAL BOUNDARIES

VSM/SBR

SDJ
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VSM /SBR

Highlow

SBC

SBC



VSM

VERTICAL SHAFT SINKING  MACHINE  

(SLURRY )



Mechanized  Shaft  Sinking

VSM MACHINE  AND 
EQUIPMENT  OVERVIEW
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VSM working under groundwater



Mechanized  Shaft  Sinking

VSM SHAFT SINKING PROCESS
UNDER GROUNDWATER 
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Mechanized  Shaft  Sinking

VSM MACHINE RANGE 
WITH FLEXIBLE DIAMETERS
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Shaft  ID in m

VSM 18.000

VSM 12.000

VSM 15.000

4.5 18.0

VSM 9.000

7.0 10.0 12.0 15.09.0

All machines can be designed for 

shaft depths of up   250  m
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Mechanized  Shaft  Sinking

VSM JOBSITE SETUP

6

7
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Mobile crane 

Segment stock 

VSM machinery

Control container 

VSM power supply

Jobsite container

Separation plant1
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6
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VSM REFERENCE PROJECTS
OVERVIEW
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Mechanized  Shaft  Sinking



VSM |

Drill & Blast

II. Subsequent construction  of deep  mining  shafts

VSM VSM VSM

VSM |

Raise Boring

VSM |

SBR

VSM for Mining

SINKING  OF PRE -SHAFTS
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I. Pre -shaft  sinking  with  VSM

under groundwater and in depths of up   

450 m



HERRENKNECHT SHAFT SINKING SYSTEMS
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SBESBC 2 ND GENSBR 2 ND GEN

SDJ

VSM



SBR

SHAFT BORING ROADHEADER



Conventional D&B Shaft Sinking

HERRENKNECHT SHAFT SINKING. HISTORY
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Lower  drill  
rig

Drill
Load / Blast Muck



MECHANICAL CUTTING VS. 
CONVENTIONAL DRILL & BLAST 

17th February 2026  | Einstein telescope | Mechanised tunnelling and shaft sinking 18

Patrick Rennkamp

The basic rock cutting tools 

for mechanical excavation 

include:

Drag Cutter

Picks

Disc Cutters

Roller Cutters

Button Cutters

Ą This tools are proven!

Mechanized Drill & Blast

Excavation Cutting Tools Explosives

Mucking Pneumatic / Slurry Cactus Grab

Advance Rate 3-4 meter/day 1-2 meter/day

Process Continuous Cyclic

Lining
Shotcrete/Cast in

Place/Tubbing

Shotcrete/Cast in

Place/Tubbing

Hoisting Bucket Bucket



CONVENTIONAL CHANGED TO MECHANIZED 
SHAFT SINKING WITH BUILT -IN SAFETY
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Work Decks

Control cabin

Permanent workplaces

Pneumatic Mucking System (PNM)

Position of sheaves

Personal and material logistic

Rock support area

Shotcrete application and rock bolting unit 

Excavation chamber

Boom with cutting drum and muck intake hopper

Access during maintenance time only

Location of workplaces and equipment on the SBR



SBR SHAFT SINKING REFERENCES 
AND CURRENT PROJECTS
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MI-003/4       MI-029/30      MI-035/36

Jansen Project | BHP | DMC

Successful processing with high 

customer satisfaction

Shaft sinking finished 2018

Nezhinsky Mine | Slavkalyi | RD

High performance over the 

entire shaft sinking operation

Our benchmark for performance

Woodsmith Mine | AA | RD

Major challenges to be mastered

Work in progress



Excavation and Mining Cycle

SHAFT BORING ROADHEADER - SBR
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Starting position 

of mining cycle
-190°     +190°

Steps of Mining Cycle:

1. Cut trench in 12oËclock 

2. Move boom to center position

3. Slew a few degrees clockwise

4. Cut next trench

5. Repeat until in 12oËclock position

6. Extension of the boom

7. Re-start of the cutting cycle

8. When 1m of the bench is cut, 

the SBR will be lowered 1m and the Mining Cycle starts againé



Pneumatic Mucking System

SHAFT BORING ROADHEADER - SBR
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Air Flow per. Blower: 7800 m³/h

Number of Blowers: 1 - 3 

Tank Capacity:  4.5 - 7m³

Vertical Distance: 25 m



Rock support in Blairmore formation

SBR REFERENCES
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Lower Cretaceous Blairmore formation extends over the whole of 

Southern Saskatchewan

Innovative Blairmore Ring Erector technology allowed for a fully 

mechanized

installation of 8,35 m ID rings with minimal open wall exposure. 

16 pieces of tubbing weighing 2 tonne each forming one ring

Doubled the expected performance for ring installation as planned



MI -029/30 | SLAVKALYI
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RD set up for the hoisting

SBR REFERENCES
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Hoists and winches 

2 single drum hoists per shaft  - 2.4 / 1.8 MW 

one for mucking, one for service 

4 SBR winches per shaft ï50 t rope pull each 



RD set up for the hoisting

SBR REFERENCES
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Daily performances up to 7 m

Best monthly advance 144,4 m 

New benchmark in shaft sinking 

RD: ĂFrom  touch  down to  600 m 

                                   in only  32 month  (2,6 years)ñ
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Mine infrastructure

SHAFT BORING ROADHEADER



MI -035/36 | WOODSMITH
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VSM for Mining

WOODSMITH MINE
UK
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Shaft Boring Roadheader

Ø 7,500 mm ï 12,000 mm

Shaft depth: 1,600 m 

Shaft Sinking Machine VSM

Ø 9,000 mm

Shaft depth: 115 m 

Single Shield-TBM

Ø 5.940 mm 

Tunnel length: 

35,600 m



MI-035/036 | Project Overview

SBR @ WOODSMITH MINE
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Mine Development for world's largest 

polyhalite deposit (fertiliser)

Two blind shafts with 1,600 m depth 

and 7,5 m finished inner diameter

Challenging rock conditions up to 180 

Mpa and water aquifers

Scope of delivery by Herrenknecht

2 SBR

1 VSM

1 Single Shield TBM 
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PARTIAL BLAST MODE
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Automation Concept



DRILLING 
UNITS  IN THE  
EXCAVATION  
CHAMBER
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Automation Concept

There are two kinematic 

arms in the excavation 

chamber

Each has got one drilling 

unit for blast holes

The kinematic arms are 

rotating with cutting 

boom 360°

Drilling Unit

Kinematic Arm

Cutting Drum 

Excavation 

Chamber

Cutting Boom 



KINEMATIK ARMS AND 
MOVEMNETS  OVER  
DRILL  PATTERN
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Introduction

Carrying the anchor and the probe drilling units

Extendable up to 6m

Equipped with distance measuring cylinders

Drill pattern Drill pattern



AUTOMATION READY
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SBR Surface Control Station

On surface an equally to the SBR equipped control 

console is located.

Full connected to the SBR PLC

Here the drilling operator can be located

CONTROL ON SURFACE
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COMBI MACHINE3



The COMBI shaft sinking machine combines the 
two types of machine presented above (VSM and 
SBR) and allows the shaft sinking process to be 
started with one machine in wet excavation and 
then mechanically sunk to the final depth.

Advantages are

Åmechanical excavation and thus harming the 
surrounding rock

ÅAdaptable expansion

ÅHigher safety

SHAFTS

INNOVATIONS  
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COMBI SHAFT MACHINE

Wet  Mode . 

100 m

Dry mode

400 m
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RAISE BORING RIG
RAPID, SYSTEMATIC AND SECURE SHAFT CONSTRUCTION



Technology And Methodology

RIG  SIZES
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RBR300S

RBR300VF

RBR400VF

RBR600VF

RBR900VF
Powered by highly efficient variable frequency drives.

Full capacity drilling is possible due to high maximum 

torque and thrust forces.



Herrenknecht Concept

SHAFT BORING EXTENSION MACHINE - SBE
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Geology Hard Rock (~200MPa)

Shaft diameters / depth 7.5 ï9.5m / ~3000 m

Machine height / weight 18m / 350t

Suspension Gripping System

Mucking method Pilot Hole

Rock Support/Lining Rock Bolts, Shotcrete

Net excavation ~6-10 m/d



Herrenknecht Concept

SHAFT BORING EXTENSION MACHINE - SBE

17th February 2026  | Einstein telescope | Mechanised tunnelling and shaft sinking 43

Patrick Rennkamp

43

Technology consists of 3 steps:

1. Directional drilling of pilot hole

2. Reaming the directional drilling by Raiseboring

3. Extension of the raisebored hole to the final diameter by means of the 

shaftboring machine



Herrenknecht Concept

SHAFT BORING EXTENSION MACHINE - SBE
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Jump Form Application

Tubbing  Erector

Rock Bolting  + Shotcrete

Shotcrete  Application

Manual or  semi -automated



Various machine designs for D&B shaft sinking

1. Standalone Unit - on the shaft bench and braced onto the shaft walls

2. Suspended from the shaft platforms with telescopic booms

(Further hybrid designs on demand)

Technology And Methodology

SHAFT DRILLING JUMBO | SDJ
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Stand-alone unit Suspended from the shaft platforms



SBC

SHAFT BORING CUTTERHEAD



Key figures on the wish list

THE ALL NEW 
SHAFT BORING 
CUTTERHEAD 
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Geology Hard Rock (30 - 250 MPa)

Shaft diameters / depth 9m / ~1500 m

Machine height / weight 45m / 450t

Suspension Self-gripping

Mucking method pneumatic

Rock Support/Lining Per. Requirement

Net excavation target 6 - 8 m/day



Pneumatic Mucking

Material 
Collection

Cutting

Hoisting

Gripping

Shaft 
lining

BIG MACHINE
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HARD ROCK 
KNOWLEDGE 
IS THE BASIS 
OF SBC

CUTTING



SBC development

EVOLUTION OF MUCKING SYSTEM
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Air Water

SBC 2 ND GENSBCSBR

M Blower Fan

Dust Filter

Suction Tank

Muck Bucket

Suction Pipe

Suction Box

Cutter Head

Air



Brainstorming

SELECTION OF CUTTER HEAD
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CUTTING PRINCIPLE
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SBC DEMONSTRATION
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PNM Blower

PNM Filter Unit

SBC Excavation Unit

Concrete Test Body

Hydraulic Power Unit

Control Cabin
Muck Container 

PNM Suction Tank



HEDLINE
Subheadline
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Offers & Studies

THE SBC 2.0
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Complex geological conditions

Long distance tunneling

Large diameter High pressures

CHALLENGES 
IN TUNNELLING

Herausforderungen im Tunnelbau
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RING BUILDING AUTOMATION
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CONTINUOUS ADVANCE
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CONTINUOUS ADVANCE



INTELLIGENT SYSTEMS

Patrick Rennkamp



HERRENKNECHT PRODUCT PORTFOLIO
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Selection  Criteria  

CLASSIFICATION SCHEME ACCORDING TO DAUB

In German: Download 

from German 

Tunnelling Committee 

DAUB 

http://www.daub.ita.de/

uploads/media/gtcrec1

4.pdf
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Selection Criteria 

GEOTECHNICS. 
INFLUENCE OF GEOLOGY AND HYDROGEOLOGY.

Selection of machine and operation principle 

Success of project

Geology or 

hydrogeology

affect the way 

and extent of

Ą tunnel alignment, gradient

Ą tunnel face support

Ą overburden, settlement & heave 

Ą de-watering works

Ą water permeability

Ą soil conditioning

Ą support medium, increase of thrust forces

Ą handling of boulders

Ą soil bearing capacity, soil stabilization

Ą soil disposal

Å Geological longitudinal profile with vertical alignment of the 

tunnel, groundwater table and possibly borehole locations

Å Horizontal alignment of the tunnel with borehole locations

Å Grain size distribution curves

Å Wet density g, Angle of internal friction j, Cohesion c, 

undrained cohesion cu, permeability k

Å Groundwater conditions

Å Atterberg Limits: plastic limit, liquid limit, natural water 

content (consistency and plasticity indexes)

Å Modulus of elasticity Ec, Earth pressure coefficient K0

Å Possible existence of boulders: rock type, expected 

amount, expected sizes, UCS, quartz content, CAI

Å Unconfined Compressive Strength (UCS)

Å Tensile Strength (BTS)

Å Cerchar Index (CAI, wear behavior)

Å Max. expected water inflows/ groundwater pressure

Relevant parameters for the evaluation of machine type.



17th February 2026  | Einstein telescope | Mechanised tunnelling and shaft sinking 65

Patrick Rennkamp

Selection Criteria 

GEOTECHNICS. 

Design of Shield Structure

Support Pressure Calculation

Torque Calculation

Thrust Force Calculation

Wear Prognosis

GEOTECHNICS

TBM 

preferred

D&B 

preferred



Spectrum of Herrenknecht Multi-Mode TBMs

MULTI -MODE METHODS

Earth Pressure

Balance TBM

Mixshield 

TBM
Open shield 

TBM

Earth Pressure 
Balance TBM

Open shield TBM
(Gripper TBM, Single 
Shield or Double Shield)

Mixshield TBM

27.11.2024 | New developments in mechanised tunnelling and shaft sinking for mining | TBM66










