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2. The method of determining the sense of the unit extern al load caused by the 
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Measurement signals are transmitted from the workings to the surface and they are 
recorded continuously. This method ofrecording the measurements enables loadings the 
unit caused both by static and dynamic action of the rock mass to be reproduced. 
Analyzing the recorded time processes, it is possible to determine the sense of the 
external load of the unit, caused by dynamic phenomena in the rock mass. 

The method of determination the sense of this load is shown in Fig. 2 

l !" #$%

b 

Fig. 2. Simplifi ed model of the powered roof support unit 

Rys. 2. Uproszczony model sekcji obudowy zmechanizowanej 

A differential equation of the unit motion treated as a mechanism with one degree of 
freedom has the following form: 

&' ( ) * + +, - ! 2.$%

where: 
m - weight of the unit reduced in relation to the canopy, 
) / coeffi cient of the viscous suppression, 
c - coefficient of rigidity, 
! ,.$% / external load of the unit. 

From the initial conditions, relating to the initial static load of the support unit: 

, .$=0) =0 

*.$=0) =0 

this results in: 

&' .$=0) - ! 2.$=0) 

so at the initial moment, the senses of the vertical component of the canopy acceleration 
and of the external loads of the unit should be the same. According to the accepted 
system of coordinates, the external load 
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In relation to the above statement it has been assumed that the unit loads, caused by 
a dynamic action of the rock mass, are characterized by an average rate of force increase 
in the legs, of a magnitude of at least 1.25 times higher than the maximum value of an 
average rate of the force increase in the legs caused by the unit setting. 

WF,n > 0.6 [MN·s-1] (3) 

Four cases of the rock mass dynamic action on the unit causing - instead of an 
increase - a rapid decrease of the force in the legs, were recordered (Szweda 1994). 
Such type ofload has not been discussed in the paper, as from the support designer's and 
user's point of view the most important loads are those which are characterized by the 
increase of force in the legs. 

An important factor, influencing the number of recorded dynamic loads of the 
supports, includes the noises of the measurement signal. Taking into consideration the 
underground conditions in which the measurements have been taken, it has been 
assumed, following Hagel (1975), that those time processes of measurement signals for 
which the coeffi cient signal/noise is greater than 5.0, can be subjected to a further 
analysis. This implies that the noises of a measurement signal cannot exceed 20 percent 
of the maximum recorded increase of the signal. 

Finally, taking into consideration both factors mentioned above, 37 time processes of 
the force in the legs are eligible for a further analysis. A determination of the initial sense 
of the canopy acceleration - a0 - has been possible in 27 cases of the time processes of 
the canopy acceleration signals recorded simultaneously with the time processes of 
the force in the legs. A number ofrecorded rates of acceleration are lower, as in the case 
of ten recorded acceleration signals the coeffi cient signal/noise of which did not 
exceeded 5. O. The reason for a bigger influence of noises on the acceleration process can 
be found in the much higher internal resistance of the acceleration sensor ( order GQ) in 
comparison to the internal resistance of the force sensor (about 100 Q). A high internal 
resistance of the acceleration sensor facilitates an induction of noise in the acceleration 
measurement system. 

The analysis of the selected parameters which characterize the indicated 37 loads of 
legs caused by a dynamic action of the rock mass on the powered roof support unit, is 
presented below. · 

4. Character istic of the discussed loads of legs 

The objective of the analyses, presented below is to establish a relationship between 
the parameters which characterize the discussed loads of the legs and the natural and 
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the measurements it was seen that not every rock-burst recorded in the longwall area, 
caused a change ofl oading in the legs. On the other hand, not all the changes of the load 
in the legs, as discussed in the paper, were accompanied by rock-bursts, recorded at the 
seismometric station. As seismometers, used in the mine geophysical network, generally 
record tremors of the energy exceeding 100 J, it has been assumed that in the case of the 
phenomena, marked by the numbers 3 and 4 (see Tables 3, 4, 5 and 6), the tremor energy 
accompanying the load of the unit, is lower than 100 J. Whilst making such an 
assumption, it can be said that whereas all the recorded changes of the load in the legs is 
associated with tremors, at the same time the energy of some of the latter is not within the 
range of the tremor energy determinable by the mine seismometric stations. 

The parameters that characterize the time processes of the forces in the legs, caused 
by an external load action on to the canopy of the unit, have been listed in Table 4. The 
values of the parameters listed in Table 4 as well as in Tables 5 and 6, have been 
determined using the time processes of the force in the legs recorded in a form of a digital 
fi le and opened in the 0-500 Hz frequency band. In Tables 4, 5 and 6 some information 
on dynamic phenomena, occurring in the rock mass during recorded changes of the force 
in the legs, has been marked in the same way as in Table 3. The following marking of 
burst focus locations, accompanying each of the time processes of the force iri the legs 
has been used: 

w - burst focus along the panel length, 
s - burst focus at the distance of 20 meters from the face, 
z - burst focus in the gob. 
Only 9 loads of the legs caused by external loadings, acting on the base, were 

recorded during underground measurements. Four of them were recorded in the 
Longwall IV mined on the coal floor in the roof layer of the Seam 501 at the "Wujek" 
Coll iery. It should be emphasized that only in one of the measurement series, recorded at 
the "Wujek" Coll iery a0 > O was recorded, that is the external unit load, acting from the 
roof. 

All the other cases of external load actions on the unit base were recorded in 
longwall s mined on shale floors. For the total number of 32 force processes in the legs, 
recorded in these longwalls, in five cases a0 < O occurred. In the longwall s mined on 
shale, the cases of external load action on the unit base occur much more rarely than in 
longwall s mined on coal floor in the seam roof layer. 

The parameters that characterize the force time processes in the legs, caused by an 
external load action on the unit base, have been listed in Table 5. 

In the case of 1 O measurement series a determination of the external load sense, using 
the method presented in Section 2, has not been possible due to excessive noises of the 
acceleration signal. The parameters that characterize the force time processes in the legs, 
recorded in these measurement series, are listed in Table 6. 

All the force time processes, for which the sense of unit external load has not 
been determined, were recorded in the N791 Longwall of the 502 Seam at the 
"Zabrze-Bielszowice" Coll iery. Comparing the parameters, listed in Table 6, with the 
parameters that characterize the force time processes in the legs, caused by the action of 
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E5F) 4 " ) GHI 7JFI 087KI 5LK7I JMI 7J6I 5L 6NI .I FM087O500I 7I L65L565J. M6J65K .8JOM

PQM) , " ) R7I OL5I 6I STJ T7UQ78M6V M5WQX M68*JYJKN O.J 7Z[ LQKN T8KU\ 6Y8XQKN 8] K5\ [ I ^ M6J6QKULQKN

E5F) , " ( K877I MT8LO5LF 68 6NI HJ.VI MwF,n JLOFst,p 5MOI TI LOI L68L 6NI MI LMI 806NI VL56@M
I _6I 7LJ. .8JO JLO 8L 6NI .8KJ658L 80 6NI ] V7M6 08KVM( JKK8STJLQ5LF 6NI 7I K87OI O
087KI D65SI T78KI MM5L 6NI .I FM)

` M5LF 6NI OJ6J( 5LK.VOI O5L =J] .I M#( a JLO" JLOF7JTN5KJ..Q7I T7I MI L6I O5L E5F) , " ( 56
KJL ] I M6J6I O 6NJ6 6NI JHI 7JFI 087KI 5LK7I JMI 7J6I 5L 6NI .I FM( I _KI I O5LF , ! bc %M%/

8KKV77I O 8L.Q XNI L 6NI I _6I 7LJ. .8JO JK6I O 8L 6NI VL56 ] JMI JLO 6NI ] V7M6 08KVM(
JMM8K5J6I OX56N6N5M.8JO( XJMM56VJ6I O5L 6NI .8LFXJ.. TJLI .( 7I .J65HI .QO5M6JL6078S 6NI
SI JMV7I SI L6M56I )

G S87I T7I K5MI OI 6I 7S5LJ658L 806NI 5L0.VI LKI 805LO5H5OVJ. 0JK687M8L 6NI JHI 7JFI
087KI 5LK7I JMI 7J6I 5L 6NI .I FM7I dV57I M6NI TI 7087SJLKI 800V76NI 76I M6M806NI T8XI 7I O
7880MVTT876.8JO5LFMJLO J 7I K87O 806NI 087KI KNJLFI 5L 6NI .I FM( I MTI K5J..Q 5L 6N8MI
KJMI MXNI L 6NI I _6I 7LJ. .8JOJK6M8L 6NI VL56078S 6NI 0.887)

4. Summary 

=NI SI JMV7I SI L6M806NI 65SI T78KI MMI M806NI 7I MV.6JL6087KI ( 67JLM0I 77I O6N78VFN
6NI .I FM( JMXI .. JM6NI HI 765KJ. K8ST8LI L6806NI KJL8TQJKKI .I 7J658L NJHI I LJ] .I O6X8
6QTI MI _6I 7LJ. .8JOM8L 6NI VL56KJVMI O] Q6NI OQLJS5K JK658L 806NI 78KY SJMM68 ] I
O5M65LFV5MNI O2 .8JOMJK65LF 8L 6NI VL56078S 6NI 7880JLO.8JOMJK65LF 8L 6NI VL56078S 6NI
0.887)=NI SI 6N8O80OI 6I 7S5L5LF 6NI MI LMI 806NI I _6I 7LJ. .8JO8L 6NI VL56( ] JMI O8L 6NI
MI LMI 806NI 5L565J. KJL8TQJKKI .I 7J658L%a0, T7I MI L6I O5L eI K658L ! ( KJL ] I VMI OXNI L
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a level of the measurement noises does not exceed 20 percent. In ten cases, out of 37 
recorded measurement series, the level of noises of the acceleration signal made the 
determination of the sense of the unit external load impossible by the method presented 
in the paper. 

Based on the situations discussed in detail in Section 3, it was assumed that the 
changes of the forces in the legs, recorded during those ten measurement series, had been 
caused by the external load action on the unit from the roof. 

Analyzing the measurement results, it has emerged that there is a very strongly 
correlated statistical l inear relationship between the maximum force in the legs - F111 

and the initial static force Fst,p· In the case of the changes of force in the legs, caused by 
the external load acting on the canopy, the strongly correlated relationship F111 = 
= f(Fsr,p} characterizes both the force time processes for which the sense of the 
external load on the unit has been determined by the method presented in the paper as 
well as those for which the determination of the sense of the external load on the unit on 
the basis of the sense of the canopy acceleration has not been possible. Using the test of 
the regression lines parallelism, it has been found that in the parent population there 
is no reason to reject the hypothesis of the equali ty of the regression coeffi cients, 
characterizing both groups of the force time processes in the legs, caused by the external 
load on the unit canopy. 

Two different types of external loadings on the unit are characterized not only by 
a different sense of the external load but also by different values of the parameters which 
characterize the force changes in the legs which accompany them. 

Using the test of the regression lines parallelism, it has been demonstrated that in the 
parent population the load increase coeffi cient- Kd- characterizing the force changes 
in the legs, caused by the external load action on the unit base, is significantly greater 
in magnitude than the coeffi cient Kd for the force in the legs, caused by the unit load 
from the roof. From the measurements taken on site to date, it can be concluded that the 
maximum value of the load increase coeffi cient, which equals the top limit of the 
confidence interval of the regression coeffi cient, based on a confidence level of 90 
percent is: 

Kd = 1.80 - for external loads acting on the unit from the floor, 
Kd = 1.23 - for external loads acting on the unit from the roof 
The force time processes in the legs, caused by the external load action on the unit 

bases, are also characterized by a much greater force increase rate in the legs in 
comparison with the values WF.n, obtained for the external loads imposed on the unit 
from the roof. 

A small number of the recorded measurement series has not made it possible to 
formulate general conclusions, referring to the relationships among the parameters 
characterizing the force changes in the legs and the mining-and-geological conditions in 
the working. In particular the statement given above concerns cases when the dynamic 
action of the rock mass causes an external load to act on the base of the powered roof 
support unit. The analysis of the results of the force measurements in the legs, caused by 
such external loads, indicates a need for a confi rmation of the measurements of the 
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