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Dynam ic equation of systen® roof (R)-support (S)-floor (F)”
N steeply dipping ssam m ning

WU Yong-ping
(School of Energy Engineering, Xi' an University of Science and Technology, Xi' an 710054, China)

Abstract: On the basisof W & Kane’ sprinciple, the dynamic equation of systan® R - S- F” in general was re-
ceived by L agrange dynamics theory. U aually, the main paraneters, such as featuresof coal sean, characteristics
of surounding rock defomation and breakup, traits of support ( supporting systan) camponent were included in
the equation S the motion characteristics of systen® R - S- F’ were analyzed and described in any period
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1 “R-S-F
Fig 1 The characteristic model of systan® R- S- F”
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L=T-U="mx +(, + 3cos=7\/)ms(><f +f + 200008B) +omDf + 06 + %)+ 2% (6 +

x)cosB] +[(Qr +Qs +Q,) xsin@ -B) + (Q, +Qs) X%siNA +Q,x sind +Qxsinf ], (1)
. T “R-S-F ( ); U “R-S-F ;oM mg, my

—é{aij (i=1, 2, 3), L ( )|

AL s+ (12 cody )m, (% + oosB) +m, [k + (i + %) cosB 1,
dt_ oy 3
L = (1 + S oody )m. (e + %oosB) +m, (. + 5 + %oosB), (2)
% 3
d al _ o e
dt o =m, (% + X + %cosB).
FI
P (i=1, 2, 3) L ,
@ . _
Pl (Qr +Qs +Q,) sin@ -B) +QsinB,
A .
Pol (Qs +Q) sina, (3)
o
% = Q,sind.
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Fig 2 The analysismodel of generalized force in systen* R - S- F”
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L agrange Q=S - , “R-S-F
( 2
Qr =M (P" +m%sinB),
Qs =-H[2P" +Q.c080 + (2m, +m,) % sinB ], (4)

Qf = [P +Q.co + (m, +my) %sinB]1[(1-A)dcosB + sinB] -APQ;cos@ -B).

Qf =M (P +m%sinB),

Q: =M [Q.co +m.%sinB ], (5)
Q =- [P +Q.cot + (m, +mg)%sinB ][ (1 +A)UcosB - sinB] -AuQ,cos@ -B).

Ql =-H (P +m%sinB),
Q: =-M (Q.cosn +m.%sinB), (6)
Qf = [P +Q.e0s0 + (m, +m.)%sinB ][ (1-A)ucosB + sinB] -AuQ;cos@ -B).
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(1) (9 (R) (P,
{m +[(1 +—goo§v) + & - Dy sinBcoosB - sinB Img + [cosB + A - 1)u sinB cosB -

sinB) Im,}% + [1 +—‘31cos?V)ms +m, [ %cosB +m %co =Qsinp + (Q, +Q. +

Q) sin@ -B) -AuQicos@ -B) - (P° +Q.con) [ (1-A)cosB +sinB) ], (7)
{r@ +—gco§v)coB +U sinB Img + (cosB + M sinB)m, }% + [ (1 +—gco§v)ms +m, % +

m % = Q,sind +Q.(sind -Pcosa) - AP,

(cosB -MsnB)m % +m% +m% =Q,sind +U P .

(2) (F) (9 (R),
{m; +[(1 +—;"co§v) + (1 +A U sinB cosB - sinP Jm, + [coB + (1 +A )u sinP cosB -
sifB Im}% + [ (1 +—gco§v)ms +m, [ %00sB +mXcoP =QsinB + (Q, +Q. +
Q) sin@ -B) -ApQcos@ -B) - (P +Qscos) [ (1 +A)pcosB - sinB ], (8)

{11 +—goos2y)cosB -MsinB Img +mcoBIx + [ (1 +—gcos?y)mS +m, % +

mr.).(r :QrSina '*'Qs(Sincx +H Cow)v

(COSB '“ SInB)mrxf +mr')'(s +mr.)'(r :QrSina +” P'-

(3) (R) (9 (P,
{m + [ (1 +—goos?v) + (1 -AN)UsinBooP + siPIm, + [coP + (1 -A)UsinB cosB +

siiB) Im} % + [ (1 +—;"cos7v)ms +m, ]%coPB +m % cosB =Qsinf + (Q +Q. +

Q) sin@ -B) - (P° +Qeco0) [ (1-A)pcosB +sinB] -ApQscos@ -B),
[(1+75 cody) cosB -+ sin Im, +m,cosB 1} 5% + [ (1 +75 cody )m, +m, 1% +m % = Q sina +

Qs (sind - cos),

(cosB +M sinB)m, % +m % +m,% =Q,sind -UP .

(9)
4.2
mryr =- (P* 'Qrcog:x) :Qrcog - P*v
mys = g(Qs, P, K, E), (10)
my = (P° +Q.0080 ) cosB - Qicos@ -PB),
, K “R-S-F , K =h (k, k, k); E “R-S-F
(100 “R-S-F
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