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Bever Control

* Founded 1982

* Pioneered
computerized
drilling

* Software and
automation
technology for
underground
applications

* Independent
company

* Headquarter Oslo,
Norway

~ B3P Bever

~ 3D Control
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CONTENT

e Digital twin Production planning * Productivity analysis
* Connected machinery Data capturing, flow and * Artificial intelligence in
*  Web platform — cloud solution analysis drill and blast operation

Quality control
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Drill rig Grouting rig Scanner / profiler Charging unit Shotcrete robot

q '

MWD Grouting data

Charging Shotcrete thickness
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Bever Team Online

Tunnel planning and reporting.

Geometry model Production model As built

Design center line and contours. Production planning (drillplans, fixed points etc.) As built documentation (rounds, geometry logs, vault
protection etc.)
GEOMETRY MODEL » PRODUCTION PLANNING »
AS BUILT =
Reports Administration
Auto generated reports. Projects, users etc.
REPORTS » ADMINISTRATION »

® 2017 - Bever Control AS - Published : 2017.06.08 19:59

SECURE WEB PORTAL

SaaS - cloud computing
Automatic dataflow
Automatic reporting

Suitable for small and big scale projects




TUNNEL GEOMETRY

Project

Status i Drilling

Haramsoya
[

Rogneholmen

W BeverTeam Online - Bew X\

€ & C (| @ Sikker | htps//b

Tunneler
Legg til | Kartverket / NGU
Tunnel navn Type tunnel
104008 Movediop
105005 Hovedep
Tek bygs Anvet
71300 Rammeingstuncel
TI221200 Rommesngstuncel
TI371100 Rammengstuncel
1471000 Remmengstunrel

B

EEEEEEEE

Nonturer | Ahas | Morisorcal | Versikal | Dosening | Rediger | Slert | Decalper
Koeturer | Alias | Horisontal | Verskal | Dosering | Rediger | Siett | Detaljer
¥onturer | Ales | Horisootal | Verskal | Dosering | Rediger | Siert | Detaljer
Vonturer | Akas | Morisorcal | Verskal | Dosering | Rediger | Slert | Detalter
Konturer | Alles | Horisootal | Vertkal | Dosering | Rediger | Shect | Detaljer
Konturer | Aas | Honsontal | Versial | Dosering | Rediger | Siet | Detaljer
Konturer | Alas | Horisoesal | Verthal | Dosering | Rediger | Siett | Detaljer
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DRILL PLAN

e.

> @ @ %) https://beverteamonline.azurewebsites.net/Drillplans/Drillplan/15234
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Adjust lookout
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Rjghl (m) Up (m) Lookout (m) Length (m) Direction (deg) Holetype
‘ 1.354 | 6.519 J 5.003 l 29.500 ‘ 106.124 l Injection Vv Delete
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Less over and
underbreak
Faster production
Reduced material
cost

Lower
environmental
impact

Accurate
documentation
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ness

* Large intrusion that causes stability problems
* Melting zone, very fractured rock
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13400 13500

MEASUREMENT WHILE DRILLING (MWD) ANALYSIS — NEAR REAL TIME RESULTS AVAILABLE

~ B3P Bever

3D Control



True rocktype

Drammensgranite

Gneiss 1

Hornfels

Huk_limestone

Rhomb_porphyry 1

Shale

Dataset: blastholes. Balanced accuracy: 0.926
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Shotcrete thickness verification
» Safer rock support
* Less material cost
* Reduced environmental impact
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P1

snu
Velg kontrolpunkt 2
P, ]

snu

Referanse bom

Las

Progress - Profiler free station navigation:
finished...
dz=0.000
dy=-0.001
dx=-0.002

« Scan med Profiler

Ga til
6780,09
-3,30

Starre Mye starre
Underfjell(m)

Trangest

Trangere My trangere

Quick and accurate positioning

Navigation and scanning can be
managed by jumbo operator
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F1. E-View

F2: Select dnil
plan

F3: View press

F4: View holes in F8
process 6 Selectiecpe. ) FZSelectholoss § o o F10. View amount F11: View average
6 F12: Select dril
ure [§ F5: View hole ;}s Viewtime | c1) viewtiow | Fo: Settings F13: View web o

Accurate calculation of consumption
Optimization of grouting strategy

ll"l.. lll
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[ e Registration of geology and
z rock support

Efficient and accurate
digital documentation

Usage of machine data —
complemented with
controller’s registrations

Ready for statistical analysis
and reporting

~ 3D Control




Registration of geology
and rock support

* Rock type
e Weakness zone
e Q-value

* Water ingression

« MWD
interpretation

* Photos

* Laboratory tests

* Rock support

Efficient and accurate
digital documentation

NTN

NORWEGIAN
Geometri J J\ Main J\ [ ] Egenskaper J
“ mmem GERS TUNNELLING
) ' NETWORK
; 445 A ”:in o)
/s AN
. PSS
[ ?!uf 450 |
hieksjuu‘-\ * | |
624bm
73526kg:6>ba§5h ’
1308 - \ -4
| ok - tor| \ oy | !
LS A - o !
: 1o nom !
v —t e
I | =t
Nl mwd e s % B L T B e T ~—
[ ff o= '\5\ il
' 465 = =
kart n t I Tfen |
\ 4 s&\ [] # . Q=9C
sikr  tung . ot ieksioh |\ i || I ’ S
| géﬁa;: 60bdr I keeke R
’ 1550 1l et H | !
inj berg [ oK - tor| Ll | }
—_ / | SF , L e
SikrDB \7s - | l - Kompakt.!
e emnEEE =T
T
| x
t AT ”'fﬂl"‘ « |l Fb { Q=6C
—_;’JP'— @0 LV | [ Skiftet.!
l SBEIR
....... [ mems | e
f 7 F
4 N
14) Extra Angre
\ N

~ 3D Control




NTN

NORWEGIAN
TUNNELLING
NETWORK

7| ‘.‘ Godkjent 509 503 I:_:‘ 1.7x1,7Tm 13 3 Kombinasjonsbolt
_| ‘.‘ Godkjent 509 503 ‘ | | | | . 20x20m 6 3 Kombinasjonsbolt
_| ‘.‘ Godkjent 509 503 . | | | | ‘ 20x20m 6 3 Kombinasjonsbolt
_| ‘.‘ Godkjent 513 509

ITESEIEaE =
. Anvist 469 464 _ 1,7x17m | 27 3 Kombinasjonsbolt

Bolter Spreytebetong Forbolter Fellbdnd Buer Injeksjon

22x22m 18 3 Kombinasjonsbolt

22%x22m 17 3 Kombinasjonsbolt

Ingvild 12 m i vegger
326 07:05

| . Anvist 474 469

Ingvild  |Avtalt pa stuff & bolte pa fjell, semi systematisk
226 07:05

_| ‘. Anvist 533.8 540
| ‘.‘ Anvist 533.8 540
| | ‘.‘ Anvist 533.3 540
_| ‘.‘ Anvist 456.5 450.8

Ps 300 Pe 350 Step 25 Med kommentarer |¢|

Preview PDF
1.5x15m 11 3 Kombinasjonsbolt
15x15m | 11 3 Kombinasjonsholt Uke 17 Sikr/lnj.csv StrﬂkfFaII

1.5x15m | 43 4 Kombinasjonsbolt

Spredt 17 3 Kombinasjonsbolt

1.7x1.7Tm 30 3 Kombinasjonsbolt
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Q values
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Injeksjon
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Tunnel:

Geologi og bergsikring profil:

Utarbeidet av:
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MONITORING PROGRESS AND PRODUCTIVITY
e

Status Weeks

Map Rigs Drilling

Project
E39 Lyngdal @st - Lyngdal Vest

Status Weeks

Map Rigs

Drilling
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Internet connectivity at face
Client requires immediate access to all production data
Client requires documentation in digital formats, such as
* Geological mapping and rock support including photos
* Shotcrete thickness
* Grouting process
* MWD interpretation

Data transparency during construction phase increases common understanding and
reduces the number of conflicts
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* Monitoring and optimisation
* Computerized drilling >20% less overbreak
* Charge control — reduced overloading
* Shotcrete scanning >20% less consumption of
* Grouting control grout and shotcrete
* Cloud based data management
* Reduced man hours for data management Reduced number of staff
* Better production data quality
* Better project overview Reduced number of mistakes
* Complete documentation available
* Increased transparency between contractor and client Less conflicts

~ 3D Control




TWJR@BEVERCONTROL.COM
MAIL@BEVERCONTROL.COM
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