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Calculating example: Tunnel with plough
(V) cut and 45 mm diameter drill holes

Conditions: Drilling depth 3.6 m

Explosive: Dynamex as bottom charge
Dynamex or Nabit as column charge
Gurit for smooth blasting

Cross-section area approx. 74m?®

Width=10m

“Look-out”:20cm

Space needed for drilling equipment=5.5m

1. Since the location of the cut and the
“spreader” holes depends on the loca-tion of
the floor holes, these must be calculated first
(see section 9.1 entitled Charge calculations).

According to the table for 45mm drill
holes, the hole spacing will be:

V,=1.15m E;=1.25m

If respect is taken to “look-out”, the cut and.
“spreader” holes can be planned as 1. 15—“look.
-out”=1.15—0. 20=0. 95m above the floor.

The hole spacing is adapted to the width

of the tunnel:

10.0
1.25
meaning 9 drill holes at the floor

Length of bottom charge=1/3xhole deph

Number of hole spacings= =8, this

Length of bottom charge=1/3X3.6=1.2m

Bottom charge concentration= ‘1:Io>(<)(()i
Bottom ch . 45%45
ottom charge concentration 1000

=2.02=approx. 2.0kg/m

Weight of bottom charge=1.2X2.0=2.4kg

Length of column charge=Hole depth—
(length of bottom charge+uncharged se-
ction)

Uncharged section=0.2xV

Uncharged section=0. 2% 1, 15=0. 23

=approx. 0.2m
Length of column charge=3.6—(1.2+0.2)
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=2.2m

Column charge concentration=0. 70 % conce-
ntration of bottom charge
Column charge concentration=0.70X2.0
=1.4kg/m
Weight of columnn charge=2.2x1.4=3.08
=approx. 3. 1lkg
Floor hole charge=2.4+43.1=5.5kg/hole
2. The wall hole burden is fixed in this
case by smooth blasting. (See section 9.5
Smooth blasting). Since special demands on
*he result in this case require smooth blast-
ing with Gurit, the burden in the table will
be 0.80m. If the “look-out” is deducted, the
burden inside the contour is 0. 80—0.20=0.60mn.
Hole spacing 0.60m adapted to wall height

6.0 __ .
0,60 =10, this

Number of hole spacings=
meaning 11 drill holes.
According to the table, the bottom charge
for smooth blasting is approx. 0.35kg/
hole.

The column charge is 17mm Gurit, 0. 46m/
pipe

Uncharged section=0. 5 X burden

Uncharged section=0.5X0. 80=0. 40 (when
Gurit is used, the uncharged section can
be reduced to 0.2m)

Length of column charge=3.6— <92i—%5+0. 2)

=

=approx.3.2 m

Number of Gurit units=%4%—:6. 96, giv-

ing 7 units with a charge weight of 0. 11
kg/pipe : »
Wall hole charge=0. 35-+0.77=1. 12kg/hole
3. The roof holes are drilled with the same
hole spacing. The only difference is that the
bottom charge is reduced to 0. 175kg/hole.
Roof hole charge=0(. 175-+0. 77=0. 945
=approx. 0.95kg/hole.
A total of 17 holes is needed in the roof.
4. The cut and the “cut spreader” holes can
now be calculated and located.
(See section 9.3 entitled Plough or V cut.)
According to the table for “ploughs”, the
largest burden for a plough drilled with 45mm

diameter holes is 1.5m This implies ?g

=2.3 ploughs
“ Two ploughs with one auxiliary hole are
chosen.

The height of the plough is to be max. 1.8
m with three ploughs vertically. If possible,
the ploughs are to be arranged so that the in
nermost plough angle is 60° cr more. Respec_
must also be taken to the space required by
the drilling equipment, in this case 5.5m.

The plm;gh angle in this particular case is

close to €0°.



‘The drill holes are charged to 1/3 of the
tole depth.

Uncharged section=0.5xV.

Column charge concentration is taken to
be 0.5xthat of the bottom charge which is
fully packed in the drill hole.

Ist. plough

Length of bottom charge=1/3x4.2=1.39

=1.4m

Bottom charge concentration=2. 0kg/m

Weight of bottom charge=1.4%x2.0

=Lkg/hole

Uncharged section=0.3xV

Uncharged section=0. 3X1.5=0. 45

=approx. 0.50m

Length of column charge=3. 6—(1. 4-+0. 50)

=1.7m

Column charge concentration=0.5x2.0

=1.0kg/m

Weight of column charge=1.7x1.0

=1.7kg/m

Charge per hole=2.8+1.7=4.5kg

2nd plough

Length of bottom charge=1/3x2.6=0.86

=approx. 0. 90m

Weight of bottom charge=0.90x2.00

=1. 80kg/hole
Length of column charge=2.6
— (0. 90+0.50) =1. 2m

Weight of column charge=1. 2x1; 00

=1. 2kg

(This provides a certain excess charge in
the column section bhut if it is desirable to
.avoid throw for various reasons, the column
«<harg can be reduced in both ploughs.)

Weight of charge=1.8+1.2=3.0kg/hole

Auxiliary hole

Length of bottom charge=1/3x1.7=0.56

=approx. 0.60m

Weight of bottom charge=0.60x2.00

=1.20kg

No column charge is needed.

5. The “Cut spreader” holes can, according
to the table for plough cuts in section 9.3, be
given a burden of 100m. The burden must
be adapted to the geometrical conditions.

In this case half the tunnel width—the

wall hole zone=5.0—0. 6=4.4.
4.4
Log 4

and is chosen since the “cut spreader’
shots should be rather over-charged than

under-charged.

Number of rows of burden=

The depths of the *“cut spreader” holes
vary between 4.1 and 3.6m. Where closely
spaced drilling has been carried out, the
bottom charge can be calculated on a hole
depth of 3.6m.

Bottom charge=1/3X3.6xX2.00

=2. 40kg/hole

Uncharged section=approx. 0.50m

The first “cut spreader” holes can be per-
mittted to have lager uncharged sections.

Length of column charge=3.6— (1.2-0.50)

=1.9m

Column charge concentration

=0. 40 X bottom charge

Column charge concentration

=0. 40 X2. 00=0. 80kg/m

Weight of column charge=1.9x0.80

=1.52=approx. 1.50kg/hole

Charge in “cut spreader” holes

==92.40-+1.50=3. 90kg/hole

The stoping holes in this case are only
directed downwards.

According to section 9.1 entitled charge
calculations, the following hole spacing can
be chosen:

V,=1.15m

E,=1.35 m

The hole spacing can be adapted to width

4.4%x2=8.8 m
Number of hole spacing:—%é'—w: .5



=approx 7 and 8 drill holes per row

El:%zl.gsm

Weight of bottom charge=1/3x3.6x2.00
=2.4kg/hole
Uncharged section=0. 55m
Length of column charge=3.6— (1.2+0.55)
=1.85m

Summary of important data:

Column charge concentration=0. 50 X bottom:
charge
Weight of column charge=1.85x1.00
=1. 85kg
Stoping hole charge=2.40-+1.85
==4. 25kg/hole
The column charge is adapted to suitable:

units according to the prevailing conditions.

Hole Hole Hole No.of Metres Bottom Column Charging
no. type depth holes drilled charge charge Dyn kg Gurit
m m kg kg kg/m
MS 1-2 cut 1.70 3 5. 10 1. 20 3. 60
MS 3 cut 2. 60 6 15. 60 1.80  1.20 1.00 18.00
MS 5 cut 4.20 6 25.20 2.80 1.70  1.00 27.00
MS 7-16 “cut  3.6-4.1 30 114. 00 2.40 1.50 0.80 117.00
spreader”
HS 2-6 stoping 3. 60 26 93. 60 2.40  1.85 1.00 110.50
HS 7-11 Walls 3. 60 20 72. 00 0.32  0.77 0.24 7.00 15.40
HS 8-9 roof 3.60 17 61.20 0.175  0.77 0.24 3.00 13.10
HS 11—12 floor  3.60 9 32. 40 2.40  3.10 1.40 42.50
117 419.1¢ 335.60 28.50
(18. 50
Dyn)

Volume=74x 3. 24=240°

Specific charge= —3—52140—10— =1.47kg/m?

Specific drilling:ﬂg'—l—o—zl.% drill. m/m?

240

If other column charges than Dynamex are
used, they are chosen to suit the column ch-
arge concentration.

The result of the calculation can be comm-
ented on as follows:

Specific drilling is high due to smooth bl-
asting and an unfavourable tunnel width
for the “cut spreader” holes.

The specific charge is high due to the decre-
ased burden of the loosening holes because of
the width of the tunnel. In most cases the bu-
rden can be increased,according to point 5, by

decreasing to four rows of burden V,:if—

e

=1.10m. Some of the stoping ' holes akov
the cut can also be eliminated and this red
uces the number of holes significantly.

It can be advisable to start tunnel blasting
with a drilling pattern which contains cert-
ain margins. Later on the number of holes
and the charges can be reduced depending on
the blasting characteristics of the rock conce-
rned. However, it usually pays not to remain
at the threshold limit for acceptable breaka-
ge.
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