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STUDY ON MECHANICAL PRINCIPLE AND CONTROL TECHNIQUE OF
FLOOR HEAVE IN ROADWAY DRIVEN ALONG NEXT GOAF

Wang Weijun!, Hou Chaojiong?
(*Xiangtan Polytechnic University, ~Xiangtan 411201 China)
(%China University of Mining and Technology, ~Xuzhou 221008 China)

Abstract The mechanical situation of the roadway is different from that of average gateway. On one side of the
roadway is the relative integrated coal seam and on the other side is the narrow pillar in which plastic
deformation has occurred. The high abutment pressure zone on the integrated coal beside the roadway will occur
due to superposition of the advancing abutment pressure in front of working face and the concentration stress of
the goaf side in the course of extraction. The stress on the integrated coal is much greater than that on any side of
the average gateway. The stress distribution in surrounding rocks and floor heave process of roadway driven along
next goaf is analyzed by numerical simulation. It is supposed that when the roadway is near the next goaf, the floor
is not affected by the horizontal stress, and the floor heave is formed because the floor rock moves into the interior
of the roadway along next goaf under high stress on coal mass side. The narrow coal pillar may control elevation
of the floor. The control technique of floor heave is introduced and applied to engineering practice.

Key words mining engineering, roadway driven along next goaf, floor heave, mechanical principle, control
technique
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Fig.1 Mechanical model of the roadway driving along
next goaf

T T RS R LGS 52 A2 T 5 304 1R s

AR . Wit — e/ 2~5 m 5T, [
gt AT B R AR A NI . IRR Y
8], AEBSE SRR, AR AT SRS ) S i
N BN, TR SR T AR R
Gk B IR BT HE NRBIRGS, AR SRRyt — 2D
B,

3 BEBERMIKENS®

DL 22045 S/ EER 1307 TARMIT R &AM N
o], RS S A P IR SR R ) A . R4
s KK 300 m, AR 145 m, [H]XUASIE Ky
AR, 96 3.5 mx3m, Uk Em I,
ARG TR A N 1 R .

Kl 2(a), (b), (c), (d)MHEAESEERN 5, 4, 3 A
2. m IS PR S AR b S D) oA B 0 R
ARG SRR, 0~4m HARIETEE, 4~9, 4~8,
4~T7, 4~6m HIEAETERE, 0~—15m Ay sifist.

I 2 B R, B SRR AR, AR
FSEAARSEIRAR b SR Ty A A AR, WK 2.

N 2 HRRT A, SRR IR IR S s e
TR T AT, I BB A RS ks, sk
R (1) SRR TR, A8 BEAE RS () SR R 0%
HFEAK.

4 RIREBRZHAE

41 BREBERINEEUBSH

B, AL G B 2 i (2~4 m) B PEIX

B 3 A SRR 6 B 2 m I R AR T AR

F1 REERRERERNFHER

Table 1  Physico-mechanical parameters of surrounding rocks

bt HE JERE M #JElg e om T EHTE T E/MPa HPERR/GPa K55 J1/MPa PIEEERSAI(%)
1 ke 5.06 2.30 18.9 6.5 25 30
2 WA 2.86 2.35 20.0 7.5 3.2 31
3 M 5.93 2.60 45.0 15.0 5.0 35
4 eH 4.02 2.30 18.9 6.5 25 30
5 M 191 2.60 45.0 15.0 5.0 35
6 WA 1.93 2.35 20.0 7.5 3.2 31
7 eH 1.15 2.30 18.9 6.5 25 30
8 Bl 6.50 1.60 185 1.4 1.3 27
9 eH 2.40 2.30 17.8 45 2.2 28
10 M 2.23 2.60 38.0 13.0 45 34
1 WA 5.94 2.35 20.0 7.5 3.2 31
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Table 2 Stress distribution on sides of roadway
o SRS 7 BEAE A
SR 95 B m
N JJ WA IMPa b R S F7 W AE/MPa Ferh B
5 34.78 4.64 12.72 1.70
4 35.68 4.76 8.90 1.19
3 35.98 4.80 5.40 0.72
2 36.70 4.89 3.20 0.43
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Fig.2 Abutment pressure distribution of roadway sides
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Fig.3 Distribution isolines of floor strata displacement
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Fig.4 Displacement curves of floor strata
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Fig.7 Relationship between width of pillar and heave
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Fig.8 Deformation of surrounding rocks before control
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Fig.10 Supporting scheme of the first roadway

R L3 RSy 27 S B R A R, AR5 1309
NSRS, B REAE 4 m, SZ3d7 AR, EX)
BRATE 5 A AT TN SCY s S0 T S AR i
FRRAT A BEAT B HERE D F AT 12, A HEAT
BEN L RESAT, W 11, WBLIZE R, SRILT XL



*74. LA TRYAR 2004 4

BHIBOR G, BERSERE AN 118 mm, JREH HEHE ) B AR AN . sl N i R s

GG T 71%, AR SEEAA . K, AR AR 2 R CHEREY, SEARAELE
250, ,1 000 1 000,1 000, 250 KR T REme o DRI, 330 SRR A 2 A S A S
3500 AN EERE, AR E N AR IXIEE), XS

AR RS R AR R ARV R SO R
AERAE S b RS PRSI . DRI, sk
AR T AR R SRR SO IR S I K O B, BE

S =
o N NP N < N >
p - HREAE B S0 W 8 A T S ity ™ A F
v
= :
o |v
g g gi2 2 % X |
o o 8
S 2
Prev ° 1 U, BRNY, BN, BTG EARTY T HER 1A T4
§ B4 mm § HA 1% T REAR, 2000, 19(2): 145~148
2 EEMN, A ORI S IR RS R AN ARE M R )]
Al — N = ) RS ’ ’ H ~
B 11 8 AtEy R WEREHAR, 2002, 26(1): 1~7
Fig.11 Supporting scheme of the second roadway 3 EIZE, GBI, SRR BRI )AL ST R ) 2 SR
BU[). A%, 2002, 22(3): 319~322
4 Chaojiong Hou, Yanan He. A new method to control heave in
7 QE 'I,‘Q heterogeneous strata[A]. In: Proc. of Ninth International Conference
on Computer Methods and Advances in Geomechanics[C].
VSR IE N RSN TRt i, O Rotterdam: A.A. Balkema, 1997, 1519~1522

BREERKEAS L ITIEiLIE 2003 &£ 8 AERFAFLET

HIRIGE R AU TR, WS aaoRas . A B K 27 Rk B B O 2 58 A BB B 28 70 K T Ik AR 8 T
TRz (Lst World Forum of Chinese Scholars in Geotechnical Engineering——GEO-WCS2003)+ 2003 4 8 H 20~21 HF L
B R2E 28T o AJMIRTR I FBE R 70, TEERAE . WIVLRAE. AR AE. RS RERE. BRLREVr.

KESIE O R T2l N/ =B RN, Sk EEE. A, E ME. 9@\, gk, ORI, Hrmdg i
FEf 120 2R LN T2 KPP EIRBELAAMA A2 e N 223 20 24, KEPA# 100 4. JCHAES RE, A0
5 R H T bR - TR AR A BUSR ARG 5 N+

G PR AAR IR BAR SCER I EARIR L 62 J . WISCAR W JOE T 30 T TR IR, Bl /T A AR
AT DA TR, RO T AR e . G S BRI TR RN . BB DR A IR ORI TR E R

SUAEBEATF T “RBRE NS T TRYE” BHiEE). 00 —BUr & 2005 4 RN R AR P75 2 ek A
HETRRRIRS W, MR KB BAR TV Bzt 32 7 24T B ROy TR NS L TR A2, JF— 20
B S VAL N 7 TR SN R VA 7 N P I EES s B Vi Sl N R e e s/ SR AT ME DN Sl P91 RS SR T ST U A SR R S S FiS
et S UUNIRIS AR BEN 2% % N a L TRESSCRIFE 7 AR S Wb, ek NG L TRERIRIN A Ja TAE
PR TAR 2 5 S R AT

“BREHRIEAL L IRBIRY WEAMP LM
200348 A 21 A



