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Definition of the project

The purpose of the project was to map soil- and rock conditions as basis
for the design of foundations for avalanche supporting structures. The
pictures below show the coordinates and steepness of the mountain,
called Sukkertoppen. According to the coordinates there are 30 holes to
drill. While working, drilling on the side, @yvind Hellum from the
Longyearbyen lokalstyre and Marit Bratland Pederson from Rambgll
Norge AS decided to drill one additional hole due to the underground
conditions which is marked with hole number “TP129 additional’.
Therefore it comes to a total number of 31 holes. Hole Number TP100,
TP101 and TP103 until TP106( including) were drilled with an angle of 30°
from horizontal. TP102, TP119=T6 and T5 have been drilled vertical. We
mounted a metal pipe in the holes which were drilled vertical, which
enables the installation of a temperature sensor . All the other holes have
been drilled with an angel of 50° from horizontal.

The depth of the holes varies between 7,5m and 12m depending on the
ground Material. In addition to the Drilling-log, which gives you information
about the correlation between time and drill-speed, we also took pictures
and made movies from almost every hole. Further details can be found in

the section attachments.

The drilling work has been carried out between the 2.09.2019 and
3.10.2019.



Procedural method-drilling

Rotary percussive drilling (down the hole hammer)
With down-the-hole hammer drilling, the drill principle consists of a

combination of percussion and rotation. Unlike the top hammer, here the
hammer drill is located directly in the borehole. These devices, known as
‘down-the-hole hammers’, are connected to the rotating drill pipes. The
drilling Setup is a combination of Morath GmbH
(https://www.morath.eu/de/), Knodiseder GmbH
(https://knoedIseder.com/home/)

and custom made parts. For the operating air pressure we used 12bar.
The speed of rotation depends on the material, for solid rock the speed is
more or less constant and about 60 1/min. Whereupon drilling in soil or
loose material, the rotation speed is much higher and about 100 1/min,

otherwise the hammer will get stuck.




Used equipment

Kompressor datasheet  (Atlas Copco) Hydraulic power pack (Morath GmbH)

Model XAHS 186 Dd
Free Air Delivery @ Normal Working Pressure 10.5m*/min
Normal Working Pressure 12bar‘ Dieselmotor // Diesel motor Kubota D1703-M-E3B
= = - 1i3es9 Abgasrichtlinien // Emission regulations  Interim Tier 4 / Stufe 3A
Minimum / Maximum Unloading Pressure 4 /13.5 bar
Compression Stages 1 2Zylinderzahl // Number of cylinders 3
Air Receiver Capacity 420 Leistung nach SAE J 1995 26 KW
Compressor Ol Capacity 235L Power according to SAE J 1995
Approximate Air Outlet Temperature 95°C (Standard) Drehzahl // Speed 2.800 U/min
dupicat o Rnilene OF ol ssed i <5:mg/m* Hubraum // Capacity 1647 ccm
Fuel Tank Capacity 175L
Dieseltankvolumen 60 |

Outlet Valve Configuration
Mominal working condition

3x3/4"G,1x1.5"G
Inlet pressure 1bar, Humidity0%, Temp20 °C

Diesel tank capacity

Sound Pressure Level (1ISO2125 standard) 71 dB(A) Batteriespannung // Battery voltage 12V

Maximum Ambient Temperature at sea level 45°C

SOnIMUOSIATIRG [Te MECEAtiie ~10°C/-20°C (with assist) Anzahl Pumpenkreise // Number of pump circuits ]

Diesel Engine Data Deutz TCD2013L04

HorsoonerDeveloped @ Rated Speed 104KW Max. Forderleistung // Max. Flow rate 80 I/min
Cylinders 4 Systemdruck // System pressure 180 bar
Cooling System PARCOOL engine coolant Hydrauliktankvolumen // Hydraulic tank volume 95 |
Engine Coolant Capacity 19L

Engine Oil Capacity 10L

Unloaded Speed / Maximum Loaded Speed 1700/ 2100RPM
Dimensions A/Al 1.650 / 2.110 mm
Length 4480mm (with towbar) B/B1 800/ 1.130 mm
Width 1I3mm c/c 1.040 / 1.130 mm
Height 1661mm ) N o

Weight ( filled with oil & coolant , Initial fuel ) 1900kg Gesamigewicht // Total weight 500 kg



Rotary head (Morath GmbH)

Technische Daten

Getriebe // Transmission

Motortyp* TEO080** TE130
Motor type*

max. Betriebsdruck 200 bar 200 bar
max. operating pressure

max. Drehmoment 930 Nm 1.488 Nm
max. torque

max. Drehzahl 160 1/min 101 1/min
max. speed

max. Schluckstrom ...60 I/min  ...60 |/min

max. absorption capacity

Abmessungen // Dimensions

A/ Al 650 / 150 mm

B/ B1 140 / 15 mm

c/c1 160 / 20 mm

D/D1 90 / 70 mm

E/E1 57,8/ 34,2 mm

F Anschlussgewinde API 2 3/8" i., GG46i.,
Connecting thread Rd50x1/6"a.

G Spiilanschluss G1"i, UM38
Flusher

Gesamtgewicht 29 kg

Total weight

Down-the-hole-hammer (Morath GmbH)

Technische Daten

Betriebsdruck

Schlagzahl

Operating pressure
6 bar

10 bar

13 bar

16 bar

Impacts

1.750 1/min
2.300 1/min
2.700 1/min
2.900 1/min

Abmessungen // Dimensions

L
D
SwW

Kolbendurchmesser
Piston diameter

Bohrkronendurchmesser
Drill bit diameter

Anschlussgewinde
Connecting thread

Gewicht ohne Bohrkrone
Weight without drill bit

752 mm
63 mm
50 mm

47 mm
76 mm
Gg46a.*

12 kg



Drill bit (Knodlseder GmbH)

Drilling rig/ setup (Custom made)
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Aktsomhetsomrade

Mulig riggplass
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Koordinatliste

Linje

st Nord

18247 -TP166 514923.2217 86B2R60.7773
18247-TF18l 514582.8564 E632044,9664
18247-TP182 514521.48%¢ B6B2@89.86595
18247-TP163 514%@@.8832 86826875.7060
18247-TF184 514916.6743 8682118.7665
18247-TP18> 514838.2452 E6B2@98.5564
18247-TP1&6  514512.3129 B68B2146.3725
18247-TP147 514875.75595 8682122.9682
18247 -TF188 514584 ,.3107 EG32170.7768
18247-TP193 514884.9936 B682159.3688
18247-TP118 5148%98.67R3 8682197.8337
18247-TP111 514845.9983 8632158, 80608
18247-TP112 5148%2.1772 B86B82221.28%6
18247-TP113 514837.3752 B8682194.6852
13247-TP114 51481@.7585 8682247 .7573
18247-TF1l5 514842,.3225 EBG32306,.8568
18247-TP116 514792.8451 B682274.2908
18247-TP117 514817.8560 8682321.8156
18247-TP118 514766.4964 86B2292,1670
18247-TP119 5147%32.1337 8682344.1635
18247-TP128 514743.1838 B86B2369.8387
18247 -TP121 514772.2346 8682364.6114
18247-TF122 514726.5653 BG632326.8562
18247-TP123 514758.5569 BG68238B.22.2
18247-TP124 514789.8341 86B2347.2908
153247-TP125 514741.4604 8632443, 3¥3d
18247-TP126 5146%@.9834 26B82362.8273
18247-TP127 514727.492¢ 8682419.3631
18247 -TP128 514679.5776 8682379.9235
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Borpunktliste grunnundersgkelser - Skredsikring stgtteforbygninger Sukkertoppen.

Borhull N (1) V4 Metode Stopp | Losm | Fjell Dato Kommentar
100 8682061.12 514919.79 343.04 Fjell Tolk 94 0.5 7 06.09.2019
101 8682044.40 514900.12 343.71 Fjell Tolk 94 0.5 6.5 05.09.2019
102 8682087.06 514917.92 326.92 Fjell Tolk 94 0.5 11.5 06.09.2019
103 8682073.76 514898.03 326.76 Fjell Tolk 94 1.5 6 07.09.2019
104 8682115.37 514913.48 310.27 Fjell Tolk 94 0.4 7.1 10.09.2019
105 8682093.87 514885.29 310.33 Fjell Tolk 94 3.1 4.4 10.09.2019
106 8682145.24 514910.34 290.97 Fjell Tolk 94 7.7 2.3 11.09.2019
107 8682121.32 514873.40 290.93 Fjell Tolk 94 4.3 3.2 13.09.2019
108 8682170.40 514905.88 275.57 Fjell Tolk 94 1.6 6.9 17.09.2019
109 8682155.10 514881.56 275.20 Fjell Tolk 94 5.5 3 12.09.2019
110 8682195.69 514896.75 257.41 Fjell Tolk 94 2.5 9 18.09.2019
111 8682154.77 514846.02 263.55 Fjell Tolk 94 0.5 9.5 17.09.2019
112 8682224.41 514888.49 239.80 Fjell Tolk 94 2.1 9.4 18.09.2019 Usikker plassering, tatt med handholdt GPS
113 8682194.11 514831.66 240.05 Fjell Tolk 94 1.9 6.6 18.09.2019
114 8682248.45 514806.55 210.67 Fjell Tolk 94 1.6 5.9 19.09.2019
115 8682305.60 514839.25 194.33 Fjell Tolk 94 1.4 6.1 19.09.2019
116 8682273.42 514789.87 194.45 Fjell Tolk 94 1.8 5.7 19.09.2019
117 8682318.48 514815.18 179.33 Fjell Tolk 94 14 7.1 20.09.2019
118 8682288.04 514763.69 178.06 Fjell Tolk 94 2.7 4.8 20.09.2019 Usikker plassering, tatt med handholdt GPS
119 8682346.65 514789.45 157.64 Fjell Tolk 94 1.25 10.75 23.09.2019
120 8682308.52 514741.17 159.19 Fjell Tolk 94 2.4 5.1 25.09.2019
121 8682363.81 514770.31 143.98 Fjell Tolk 94 1.7 8.8 23.09.2019
122 8682323.92 514724.82 144.51 Fjell Tolk 94 1.8 8.7 24.09.2019
123 8682389.53 514755.49 124.40 Fjell Tolk 94 1.4 8.1 24.09.2019
124 8682346.21 514706.77 125.47 Fjell Tolk 94 1.6 6.9 24.09.2019
125 8682402.01 514737.24 110.25 Fjell Tolk 94 1.7 5.8 24.09.2019
126 8682357.98 514687.01 111.41 Fjell Tolk 94 1.8 6.7 25.09.2019
127 8682418.19 514724.19 97.49 Fjell Tolk 94 1.4 6.1 25.09.2019
128 8682375.21 514675.12 98.21 Fjell Tolk 94 1.7 7.8 25.09.2019
129 8682127.84 514869.56 285.84 Fjell Tolk 94 2.1 5.4 11.09.2019
T5 8682449.79 514801.04 118.47 Fjell Tolk 94 13 10.7 25.09.2019

Euref 89 Sone 33, hgydereferanse Longyearbyen lokal
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Innmalt av Longyearbyen lokalstyre
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