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Designing a Pullback Dragline Panel for Dipping Coal Seam Conditions

Z.Duran & B.Erdem

Department of Mining Engineering, Cumhuriyet University. Sivas, Turkey

ABSTRACT: This study, in a broad sense, fills in the missing parts in previous efforts at pullback stripping
mode design with a dipping coal seam. Three different spoiling procedures have been developed: the normal
mode, where the coal seam is flat/nearly flat; the uphill mode, where the coal seam is dipping and the dragline
spoils uphill; and the downhill mode, where the coal seam is again dipping but the dragline spoils downbhill.
The spoiling pattern has a great impact on dragline efficiency. The waste can be spoiled near the set on which
the dragline sits or near the set on which the dragline digs Each pattern has been analysed in pit geometry
design. The study of pullback design has been extended to cover key cut waste placement in order to operate
with various pit width values and spoil-side concerns to control spoil-bound conditions.

1 INTRODUCTION

Pullback stripping is generally applied when the
operating dimensions of a dragline are inappropriate
for uncovering coal seams without rehandling. The
main advantage of this method is that it enables a
dragline which has a limited operating radius to
handle overburden covers of greater depth than
would normally be contemplated. Overburden
removal can be performed with a single dragline or a
tandem dragline system. When a single dragline is
utilized, the dragline takes periodic sojourns across
on the spoil pile, getting there either on a section of
extended bench or bridge, or around the end of the
pit. When a tandem system is used, one machine
operates on the highwall side, while the other strips
the rehandle material and the barrier left on the
highwall side.

Of the previous studies of this topic, that of Cook
& Lappl (1979) can be mentioned In that it exposed
the geometrical interaction between relative
dimensions of die dragline and ke pit with a set of
equations for the horseshoe method. Satchwell
(1985) studied the pit geometry of the double pass
method with rehandle, in which each one of two
draglines would be deployed on either side ofthe pit
in an effort to design a dragline pit for the Turkish
Coal Enterprises' (TKJ) Elbistan-B open-pit lignite
mine. Later, Erdem (1996), Erdem & Celebi (1998)
and Erdem et al. (1999) introduced design guidelines
for the pullback stripping method for a flat-lying
coal seam on one and two benches, respectively.
Duran (2000) improved upon me above-mentioned
studies, mainly by incorporating design guidelines

for inclined coal seams, different spoiling patterns,
key cut excavation and placement procedures. This
study presents a pullback model developed for
optimal dragline selection.

2 THE PULLBACK MODEL

In pullback stripping, the spoil pile is allowed to ride
up the highwall as rehandling is an inherent
characteristic of this method. As the dragline is
positioned on the set behind the one to be dug, there
exist two spoiling pattern alternatives. In the first of
these, the waste is dumped into the empty pit near
the set on which the dragline is located (Figure 1).
This is called the dump-near-sit (DNS) partem. The
dimensions used In the design stage are illustrated in
Figures 12 and given in the nomenclature. In the
second pattern, the waste is dumped into the empty
pit near the set which the dragline digs (Figure 3).
This is called the dump-near-dig (DND) pattern.

The model comprises of three operating modes
(Level, Downhill and Uphill) in each of which two
spoiling patterns (DNS and DND) are embedded. In
the case of an inclined coal seam, the model
analyses downhill and uphill operating principles. In
addition, each spoiling partem includes three key cut
waste placement procedures (dumping at the toe of
the previous spoil pile=>W,_; dumping within
pit=>W_,u; and dumping at the toe of the coal
seam”Wmax). Finally, the model can study 18
different  operational scenarios for pullback
stripping.
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2.1. Drag

The pullback model was tested on avirtua strip cod
mine with the characteristics given in Table 1. Three
draglines, whose main physica characteristics are
given in Table 2, were used in the test procedure.
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Figure I. Dimensions on the highwall side in the DNS spoiling pattern (level coal seam, W*,,).

Figure 2. Dimensions on the highwall side in the DNS spoiling pattern (level coal seam, W™,

Figure 3. Dimensio‘ns on the highwall side in the DND spoiling pattern (level coal seam).

Table 1. Input datafor the pullback modd.
m
m

Cod seam inclination angle

65
65
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Table 2. Datarelated to input draglines.

Operating Tub Digging Dumping

radius diameter depth height

m m m m
#1717 194 29.0 381
#2 838 19.4 335 42.7
#3 911 19.4 44.2 32.0

The model was executed for al operating modes
and gpoiling patterns towards reaching common
conclusions and rules so that generic operating
guidelines for pullback stripping could be
formulated. Therefore, me test was conducted for
each individual combination of a total of 18 cases.
These are given below:

1. Level mode, DNS pattern, Wi, (Table 3)

2. Level mode, DNSpattern, Wyjq (Table 3)

3. Level mode, DNS pattern, W (Table 3)

4. Level mode, DND pattern, Wy, (Table 4)

5. Level mode, DND pattern, Woiq (Table 4)

6. Level mode, DND pattern, W™« (Table 4)

7. Downhill mode, DNS pattern, W™ (Table 5)

8. Downhill mode, DNS pattern, Wi,q (Table 5)

9. Downhill mode, DNS pattern, W (Table 5)

10. Downhill mode, DND pattern, Wy, (Table 6)

11. Downhill mode, DND pattern, Wi.q (Table 6)

12. Downhill mode, DND pattern, W™* (Table 6)

13. Uphill mode, DNS pattern, Wn,p (Table 7)

14. Uphill mode, DNS pattern, W,d (Table 7)

15. Uphill mode, DNS pattern, W (Table 7)

16. Uphill mode, DND pattern, Wi, (Table 8)
17. Uphill mode, DND pattern, Wiyg (Table 8)
18. Uphill mode, DND pattern, W (Table 8)

3 MODEL RESULTS

3.1. Results of the DNS spoiling pattern

1Pt width can be assgned an interva
(Wnrm™"WrmHj"Wm,,;) instead of a single vaue.
However, the downhill mode offers a wider interval
than the uphill mode.

2.In level seams and downhill spoiling of
inclined seams, the required (Ruzd) and available
reach (Dyiti) at the key cut position are independent
of pit width and take constant values. In contrast, in
uphill spoiling of inclined seams, the required and
available reach a the key cut postion and the
available reach a the main cut position (D"an) are
inversely proportiona to pit width.

3. Set area (A J is directly proportional to pit
width. It increases as the pit width increases and is
maximized at the largest pit.

4. In levd seams and downhill spoiling of
inclined seams, average swing angles at the key cut
(Key) and main cut positions (dren) are directly
proportional to pit width. A rise in pit width
increases swing angles. Conversely, in uphill
spoiling, arisein pit width decreases swing angles.

Table 3. Results of the piillback model (pattern = dumpi near sit, coal seam = level).

Variable Dragline #1 Dragline #2 Dragline #3

Waio Wiid wh Wipes Wi W« Wiin w* wm
w 24.25 34.00 44.12 25.92 39.00 51.84 30.34 45.00 60.69
dk.1 19.87 10.12 0.00 0.00 12.84 0.00 0.00 15.69 0.00
Ruzkl 59.97 59.97 59.97 67.69 67.69 67.69 76.54 76.54 76.54
Duikl 59.97 59.97 59.97 67.69 67.69 67.69 76.54 76.54 76.54
H* 212 9.65 17.82 -0.34 7.48 17.86 -1.53 554 18.09
R.™ 88.69 91.13 93.66 89.11 92.38 95.59 90.21 93.88 97.80
Dyan 59.97 59.97 59.97 67.69 67.69 67.69 76.54 76.54 76.54
D, 0.21 3.56 6.78 3.07 6.77 10.28 7.13 10.36 13.96
r 29.57 29.57 29.57 37.29 37.29 37.29 46.14 46.14 46.14
Hba 4.14 6.60 8.95 182 453 7.10 -0.28 2.09 4.74
sp 2 3 3 2 3 3 2 3 3
a2 0.00 13.97 10.65 000 16.83 1318 0.00 20.79 16.81
L« 25.32 26.28 27.22 30.47 31.82 32.07 36.95 38.23 37.26
A, 614.04 893.46 1201.00 789.70 1241.10 1662.54 1121.30 1720.53 2261.31
ft* 59.32 59.72 60.11 64.13 64.66 64.76 68.96 69.43 69.08
ft™ 59.32 59.72 60.11 64.13 64.66 64.76 68.96 69.43 69.08
Hpp 26.70 27.30 27.74 30.02 30.25 30.37 33.93 33.49 33.13
Wp, 38.47 52.50 66.74 36.08 53.90 71.22 36.84 55 63 75.94
Pr* 33.19 30.49 28.21 26.14 24.71 2341 16.84 17.68 17.91
R 57.82 62.88 67.56 58.01 63.05 67.68 59.36 62.93 67.09
L* 103.82 91.28 76.77 120.94 11041 98.83 138.22 131.74 123.26
Dch 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
D* 26.70 27.30 27.74 30.02 30.25 30.37 3393 33.49 33.13
R 97.07 98.31 99.78 93.92 95.96 98.07 91.15 96.26 103.80
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Table 4. Results of the pulliack model {paitemn = damp near dig, coal seam = levet).

Variable Drapline #! - Dragling #2 - Dragline #3

wmm wlmd wmn wmlu wmd wmu wm Wmd wmu
w - - - 2435 2800 3199 24258 4.00 431 86
dui - - - 0.00 0.00 0.00 0.00 0.00 .00
R - - - 40.10 4385 47.84 40.10 49 85 5071
Dzt - - - 40.10 431 85 47,84 40.10 49 85 59.71
Hy - - - 15.36 16.51 17.86 15.43 18.09 18.09
Ruzn - - - 88.69 £9.63 90.62 88.69 91.13 93 59
Dyng - - - 49.10 4385 47.84 40.10 49.85 59.71
D, - - - -3.93 -1.70 0.58 -3.99 1.68 6.465
r - - . 9.70 13.45 17.44 9.70 19.45 2831
Hye - - - 12.44 £1.97 11.36 12.44 1.0 8.0
sp - - - 3 3 3 k] 3 3
dia - - - 2.86 4.76 7.20 2.96 7.86 131
L - - - 2418 20 192.40 240 26.85 1340
At - - - 586.37 616.25 620).58 785.64 912.83 830,87
Prey - - - 313.8) 36.58 39.45 3259 3022 45.68
Braw - - 3383 36.58 3945 3259 38.22 45.68
Hy - - - 19.67 21.38 2309 19.67 1391 27.65
W - - 52.9% 55.89 5841 52,96 60.21 66,58
| - - . 40,80 38.42 35.88 40.80 34.60 28,38
R, - - 63.32 54.68 65.80 63.32 66.25 67.54
Ly - - t09.79 106.55 103.78 131.00 125.06 12227
Dy - - - 30.00 30.00 30.00 30.00 30.00 30.00
Dy, - - - 19.67 2038 23.09 19.67 2391 27.65
B, - - - 102.80 101,92 101.09 101.75 99.84 98.36

Table 5. Results of the pullback mode] {pattern = dump near sit, ¢oal seam = inclined, downbhill spoiling).
Variable Dragline #1 Dragline #2 Dragline #3

Wan wrmd wl’lﬂl Wom wnd wnlu wmm W o wrnol
W, 2425 31.63 38.65 24,25 36.15 4170 27.20 42.48 56.84
du 15.40 8.02 0.00 2345 11.59% 0.00 0.00 14,36 .00
L 5720 57.0 57.20 65.24 65.24 65.24 74.39 74,19 74,39
Do 57.20 57 Y.} 65.24 65.24 6524 74.39 7439 74.39
He 1.32 6.34 11.77 -2.86 1.06 10.97 «5,23 .46 10.22
Rigean 77.43 78.07 18.75 77.43 78.45 79.44 77.69 79.00 80.23
Duzan 51.20 57.20 57.20 65.24 65.24 6524 74.39 74.3% 74.39
D, -7.24 -5.28 <341 -5 8t -3.62 -1.71 -3.21 -1.81 -0.28
T 25.10 25.19 2510 1315 33.15 3315 42.29 42.2¢ 42.29
Hya 318 4.50 5.7% .02 1,39 267 -3.15 -2.20) -1.24
sp 2 3 3 2 3 3 2 3 3
dya 0.60 10.59 7.29 0.00 13.99 10.32 Q.00 18.35 14.82
L 20,94 2161 219 25.5% 2644 2711 3155 3215 32.72
A 507.91 683.64 §79.89 620.55 955.77 1293.13 858.37 1365.6) 1859.88
Piey §4.22 54.48 54.70 59.32 59.64 59.90 54,47 64.69 64.89
Pinain 54.22 54.48 54.70 59,22 59.04 59.90 64.47 £4.69 64.89
Hy, 31.89 33.07 34.11 35.13 36.15 36.92 39.45 3947 39.56
Won 46.16 58.53 7163 3994 58.65 76.51 38.07 60.27 81.28
Pen 23.82 20.73 17.91 16.21 13.91 11.98 4,12 436 4.96
Re 4B.8% 5Q.35 51.41 47.20 47.62 47.58 46.25 43.96 42.02
L, 120,78 118.36 116.52 138,45 137.90 137.96 156,97 159.58 161.66
Din 3319 3319 3319 33.19 33.1% 33.19 3319 33.19 319
Dy, 21.36 20.90 2021 24.00 2255 20.96 26.97 24,04 .36
B, 52,55 96.33 103.71 92.26 102.08 11248 98.38 110.33 12300




Table 6. Results of the pullback moxel (paitern = dump near dig, coal seam = inclined, downhill spoeiling).

Vanahle Drragline #i Dragline #2 Dragline #2
wni\ wlmd wmn wmm wvmd w'nnx wnm wmd wmn
W, - - - 24.2% 25.00 25.35 24.25 31.00 38.28
deat - - - 0.00 0.00 0.400 0.00 .00 0.00
Rosg N N - 4179 4254 4259 4179 3854 55.82
Dy - - - 41.7% 42.54 43.89 41,79 48.54 55.82
Hp - - - 11.54 11.78 11.90 11.76 12,92 12.16
Ruzmn - - v 77.43% 71.30 77,51 1743 78.01 78.64
Dy - - - 41.79 42.54 42.89 41.79 48.54 55.82
D, - - - -8.47 -8.16 -3.01 -8.47 -5.91 -3.76
r - - - 9,70 10.45 10.80 2.70 16.45 2173
Hye - - - 10.45 10.26 10.18 10.45 8.62 6.24
sp - - - 3 3 3 <« 3 3 3
dz - - - 1.89 2,38 2.62 2.22 5.51 T.16
Lt - - - 20.04 19.61 19.40 28.36 24.50 19.40
Asm - - . 486.06 490.17 421,78 687 .65 739.46 742.73
ey - - - 34.19 4.74 34.99 32.8% 37.45 42.25
£ S - - - 3419 34.74 34.99 32.89 37.45 43,25
H,, - - - 27.07 27.48 2766 .07 3047 31.58
Wi - - - 59.99 6164 6095 59.99 63.53 70.73
P - - - 29.12 28.58 2832 29.12 242 13.91
R - - - 5513 3509 55.07 35.13 54,19 51.95
Los - - - 126.22 126.2% 126,33 145.05 14644 149.66
Da - - - 3319 13.1% 3319 3315 3119 33.1%
Dy - - - 17.43 17.61 17.70 17.43 18.90 20.04
B - - - 95.81 95,69 95.64 9535 94.52 100,25

Table 7. Results of the pullback model (pauern = dump near sit, coal seam = inclined, uphill spoiling).

Variable Dragline #1 Dragline #2 Dragline #3
wmm wlmd wm wnu- wm)d wmu wum wlml wmn

W, 24.25 28.78 33.04 26,48 34.10 4157 30,93 41.57 53.29
di 19 D& 13.87 8.97 0.00 15.84 7.37 .00 16.69 3.51
Rty 58.18 57.52 56.88 63 82 H.23 63.8] 7438 73.13 7168
Do 58.18 5152 56.88 65.82 64.83 63.8) 74.39 73,13 71.68
Hy, 6.12 10.56 15.73 4.13 11.26 18.58 1.69 1i.99 23.55
Ruzen 109.58 111.76 113.81 114.65 114.33 117.92 112,80 E17.02 123.56
Dy 58.18 57.52 56.88 6582 £4.83 63.81 7439 73.13 71.68
D, 4.56 4] 8.02 854 1116 13.66 13.67 16.85 2041
r 28.76 28,09 27.46 36.40 35.40 34.38 44 96 43.71 42.25
Hy, 712 8.02 10,59 5.46 8.13 10.77 4.22 .52 11.25
sp 2 3 3 2 3 3 2 3 3
duy Q.00 16.49 16.36 Q.00 20,97 18.03 0.00 23.78 19.22
Loy 23.94 23.12 22.34 25.30 28.42 2707 16,39 34.48 3236
Ay 580.65 565.34 738.25 788.98 969.19 1124.98 1125.69 143314 1724 45
By 56.57 5545 54.40 5l.62 59.91 $8.21 66.23 64.11 6173
B 56.57 3545 54.40 61.62 59.91 58.23 66.23 64,11 61.73
Hyp 26.14 27.08 27.93 28.83 30,14 31.38 32.28 33.72 35.30
Wer 35.39 41.54 47.27 34.31 411 33.67 35.50 48.43 62.83
Pron 47.91 46.92 46.07 42.97 42.35 41.75 36.20 A1.27 37.43
Ry 62.08 73.55 77.63 T0.86 77.38 83.65 14.56 8227 .99
La 7515 50.13 547 89.456 5436 10.07 10469 78.24 313
Din 32.10 32.34 3353 32.46 33171 34.92 3319 3492 35.83
Drg 29.65 30.20 30.68 3374 3404 35.08 3864 3529 40.04
By 110.85 11202 111.16 106.28 108.27 110.28 102.27 105.04 108.12
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Table 8. Results of 1the puliback mode! (pattern = dump near dig, coal seam = inclined, uphill spoiling).

Variable Dragling #] Dragline #2 Dragline #3

WM wmld wml wnm wrmﬂ wn-n wmm wrmd wm
W, - . - 24.28 26,00 28.64 24.25 31,00 39.18
d - - - 0.00 0.00 0.00 0.00 0.00 0.00
Rz - - - 39.13 40 88 43 52 3013 4588 54.06
Deati - - - 359.13 40.88 43.52 34.13 45.88 54.06
Bl - - - 19.37 20.02 21.26 19.43 22.51 2499
Roan - - - 109.58 110.42 111.69 109.58 112,83 11677
D - - . 30.13 40.88 43,52 39.13 45,88 54.06
D, - - - -1.49 0.10 194 -1.49 173 9.589
T - - - 970 11.45 14,09 970 1645 24.63
He, - - - 14.05 14.06 14.05 14.05 14.01 13.67
sp - - - 3 3 3 3 3 3
dy - - - 6.70 7.41 8.50 6.79 10.53 13.87
| . - - - 3261 2t.37 19.40 037 .11 12,40
A - - - 548.19 555.62 555.64 746.19 809.31 759.98
Bey - - - 32.53 33714 35.55 3133 35.67 40,73
Bran - - - 32.53 iim 35.55 3133 567 40.7%
H,, - - . 21.66 2254 23,84 21.66 24.97 28.68
Won - - - 46.57 47 85 49.72 4657 5134 56.64
Pen - - - 5300 52,12 50.77 53.00 49 57 45.47
R - - - 72.8% 74,34 76.47 72.85 7.7 83.85
L, - - - 22.%2 7734 63.54 109.39 9313 TLZ1
Dan - - - 32 3238 3181 20 33.20 34.53
Dy, - - - 2131 2245 24.13 21.31 25.61 0.53
B, - - - 117.22 116.75 116.07 114.88 113.33 {11.72

5.In level seams and downhill spoiling of  operating condi tions. Therefore, draglines with

inclined seams, the effective reach (r) is independent
of pit width and takes constant values. In contrast, in
uphill spoiling of inclined seams, it is inversely
proportional to pit width.

6. In level seams and downhill spoiling of
inclined seams, set length (L,) is directly
proportional to pit width. However, marginal
increase in the set length is less than that in the pit
width. In uphill spoiling of inclined seams, set
length is inversely proportional to pit width.

7. The rehandle percentage (P_h) decreases as pit
width increases. It is lower in downhill mode than in
uphill mode for the same operating conditions.

8. The height the key cut spoil (Hbk) and the main
cut spoil (Hba) climb on the highwall increases with
the pit width. Here, marginal increase in Hbk is more
than that in Hba- This indicates that die wider the pit
is, the larger the part of the coal seam that is buried
under the waste barrier.

9. As the pit gets wider, the number of points on
which the dragline is positioned (sp) increases from
2 to 3 due mainly to excavation of the key cut from
2 points.

10. As the pit gets wider, the required reach on
the spoil side (Rg) increases, but the set length on the
spoil side (Lys) decreases. In addition, R, is longer in
uphill mode than downhill mode for the same
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limited reach may easily fail to operate on the spoil
side in uphill mode.

11. The swing angle on the spoil side (B)) is
directly proportional to pit width.

12. In uphill spoiling of inclined seams, the
required reach at the main cut position is greater
than that in downbhill mode.

13. Draglines with limited dumping height
capability fail to operate in uphill spoiling mode.

3.2. Results of the DND spoiling pattern

1. The required and available reach at the key cut
position and the available reach at the main cut
position increase with pit width. The required reach
at the main cut position is directly proportional to pit
width.

2. The set area becomes greater to a certain level
of pit width and then shrinks with greater pit width
values. The cause of this is that the marginal
decrease in set length corresponding to marginal
increase in pit width Is less up to a certain value of
pit width, and, consequently, set area gets larger.
After a certain width, the situation is reversed and
the set area shrinks.

3. Average swing angles at the key cut and main
cut positions are directiy proportional to pit width.



4. The effective reach is directly proportional to
pit width.

5. The height the main cut spoil climbs on the
highwall decreases as pit width increases. The height
the key cut spoil climbs on the highwall maintains
an almost constant level except for narrow pits on
flat seams.

6. The rehandle percentage (P_h) decreases as pit
width increases. It is lower in downhill mode than in
uphill mode for the same operating conditions.

7. In some cases where the key cut cannot be
formed, the dragline excavates the whole pit from on
the main cut position.

8. Draglines with limited dumping height
capability fail to operate in uphill spoiling mode in
narrow pits.

9. The required reach on the spoil side is greater
in uphill mode than in downhill mode for the same
operating conditions. Therefore, draglines with
limited reach may easily fail to operate on the spoil
side in uphill mode.

3.3. Results of the pullback model on the basis of
spoiling patterns

1. The swing angles at me key cut and main cut
positions in the DND mode are smaller man those in
the DNS mode for the same operating conditions.

2. For a certain waste thickness, the DND mode
imposes tighter constraints on draglines. Therefore,
it is very likely that a dragline that has failed in the
DND mode can operate with the DNS mode.

3. In DNS mode, a wider interval of pit width
values is offered than in DND mode for the same
operating conditions.

4. In DNS mode, greater reach from the key cut
and main cut positions are available than in DND
mode for the same operating conditions. Hence, the
effective reach is also greater.

5. In DND mode, the rehandle percentage is
greater than in DNS mode for the same operating
conditions. The heights the key cut spoil and the
main cut spoil climb on the highwall are greater.

6. In DNS mode, the effective reach is greater
than in DND mode for the same operating
conditions.

4 CONCLUSIONS

In this study a pullback model was developed for
dragline stripping. The model is able to analyse
situations in which a dragline operates on a bench
that overlies one flat-lying or inclined coal seam.

The model comprises three operating modes
(Level, Downhill and Uphill), In each of which two
spoiling patterns (DNS and DND) are embedded.
Each spoiling pattern includes three key cut waste
placement procedures (dumping at the foe of the
previous spoil pile=*W_ : dumping within
pit=>W id; and dumping at the toe of the coal
seam=>W_ ). Finally, the model can study 18
different operational scenarios for pullback
stripping.

The main conclusions drawn from the study are
as follows:

1. Draglines are allowed to dig thicker waste in
downhill mode. For this reason, small-sized
draglines may fail to operate in uphill mode.

2. The uphill mode requires that the dragline have
a greater dumping height and the dragline cannot
make good use of the available spoil room. Thus, the
pit must be kept shorter in this operating mode than
in me downhill mode.

3.In the case of an inclined coal seam, the
downhill mode should be utilized. However, should
stability be of concern, then the uphill mode can be
applied as it offers a relatively safe operating
environment. Another particular feature is the
rehandle percentage. Uphill spoiling always
produces higher percentages.

4. The DNS spoiling pattern is preferred.
Although swing angles in this pattern are higher than
mose in the DND pattern, they are more than
compensated for, mainly by lower rehandle
percentages and other dimensional benefits.
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NOMENCLATURE

Brsy
Brneam
By
by
o
Byy
9,
Act
dﬂﬂl
dl:y
jo
Dd!
Ij&.ll

tyez
Dyaan
Duztl'
b ¥
Hbu

Liﬂ
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Swing angle from key cut position (°)

Swing angle from main cut position (°)
Swing angle on spail side ()

Highwal angle (°)

Coa seam bench angle ()

Cut face angle (°)

Angle of repose of wagte in the spail pile(®)
Areaof s to be dug (m?

Safety margin fram the highwall (m)

Cut face distance (m)

Required digging depth on highwall side (m)
Required digging depth on spoil side (m)
(I?Tlstanoe dragline reeches from on key aut postion

Distance between key cut excavation positions (m)
Available operating radius a main cut postion (m)
Available operating radius a key cut postion (m)
Required dumping height on highwall side (m)
Height to which man cut spoil dimbs on highwal
(m)

Height to which key cut spoil dlimbs on highwall (m)
Height of key cut spoil inthepit(m)

Height of pullback ped (m)

Setback distance (m)

Sa length on highwall side (m)

Sat length on spoil side (m)

Rehandle percentage (%)

Effective reach as measured fram cod seam toe (m)
Required reech on spoil sde (m)

Operating radius (m)

Required operating radius a main cut position (m)
Required operating radius a key cut position (m)
Number of excavation positions on highwal sde
Pit width (m)

Width of puUbeck ped (m)

Fit width in the case of indined cod seem (m)





