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The mechanism of synergetic anchorage
in deep roadway surrounding rock

LONG Jingkui

(State Key Laboratory for Geomechanics and Deep Underground Engineering, School of Mechanics and Civil Engineering,
China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract In response to the difficulties during the surrounding rock control in deep roadway, based on
previous research and engineering practices, the mechanism of synergetic anchorage in deep roadway
surrounding rock has been put forward, taking synergetics as its theoretical basis and guideline. Through
analyzing the components of the controlling system of the roadway surrounding rock, and introducing
the way how synergetics direct the anchorage of surrounding rocks, a research framework has been built
to propose the synergetic mechanisms concerning structure, intensity, rigidity, anchorage timing, preload,
and deformation. The study shows that the synergetic anchorage system achieves the effect of 1+1>2, as
its macroscale function outweighs the sum of its total subsystems. This is of fundamental and vital im-
portance to the stability control of the deep roadway surrounding rock, and meets the essential needs of
safety production of coal.
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Fig.1 The components of the controlling system
of the deep roadway surrounding rock
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Fig.2 The cloud diagram of minimum principal stress distribution under various combinations of bolt-cable preload
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BIAEHT, R LA 2 50 I R Wy X f
(2 S, — 7 T S A S A 23 KR F B A A2
AFIT [l s N A BOBT8G 53— J7 THIE eaiAT
SRR AE D)2 PERE LIANITHL, S5 25 A g2
ROR

2) HEFF-HERAZTE W IR

P T 2 e KA o W SR AR Tl A, A T AT
B ST RAE AL T 2 YRRV, 5 2T,
RO A “RTWIE MR AL, KA
BER R, JFAEBAT <A Al SR
R EANI . ok, SeTh 5 AT 5 4E
i Al PRSI TR Al TS
VFH

@ HiFF “ R Al =HER R
& Al =0.096 m;

@ HEFF TR ALY = Al — Al =
0.216-0.096=0.12 m, HInJ7E 0.12 m G2 N faif
BEFFRAE R ABTEAL R, ARG I THE R I
Y Tt T

3) M- - A AL P [

by b, AREAREAAERS B S, W
R A= AR T L 3 G ok 0k — A5 e ]
FARR R I RBURTERE ). R, B IE
HEFF HER S F SRRy i P R V. 22
THEL, T PR AT I S 2 DX I B 6] B (1) 46
JAIAAIRE ul, 9 0.033 m, BREEFT. HEZE. B A
RERE I A IR KR TE A, K

Al =min{ug, , Al7 L AL}

=min{0.033,0.216, 0.096} = 0.033 m

AR, HEFZE MR R EIAF] 0.033 m
W, AT RV, B b R X —
R NE . AR 22805, BT T VR R I s f
B OAl L, =0.12 m, RIS FT A A RIS AT 0.12-
0.033=0.087 m (AL L= 0] o ZPF 8, M4l [ 7
AR 3T 149 W A 2 DX T 56 . 1 s 16 R A B
Uppy =0.064 m, BT S VF ” HFT 4 55 44 7 K 2= 0.064
m i KA, T A e 3l R . Rk, 78
iR BEHT, R AWML R
Al' =0.033+0.064=0.097 m. [ THi% 2% U
A “AVF” ARTE A PR A TR S K i i
(0.096 M)A e, Bl “ iy ” il A m &R AE
[ B AR & Al =0.097+0.096=0.193 m, H.AJLA[A
I AR ST . B R B KIS SR, AT S =
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33 %

FAEATE LROR,  HIe o A e TR 4
HE,  MREAR E IR 3 doe Hei [ ROR

MAHSERTE, BAR “IeVr” A5 Fla AR
Tl AR e A T T i AL I S 2R DI P ke
LA, AR TG AT R B K A
H, BE AR RPTIEREIAE “[F2E 7 i,
PTEAA AT UL B2, AR SR A I
il ] AR T KR RER TR (K S B 0 o 7 B ]
o, LU NEEAE B BEAT AN 23 A 45 th 0 &5
R MTZBBER A/ FA SR DU R
sy, 5 TRESEEAAAERIRZESE, i Bl
OLEAT BARTT SR 7 o

5 & i

N IR/SHIE ES EE il PR N TN AN N BRI )
SOMME B S BRI, ARG T &
HTAAT T 2 RE . 2R RERIA R RS A Ak
R ToI RO — A7 5, RGN ERE B H]
YERI WA A2 2 MAFAE R St TN IR
MEATE, Bt BN, EEHIRTEAR, 2
B FE IR EANE], RILH P EIRCRA R 5
i BRIRAREE, PR 8 SE I AAS BT L 45 754 T FA
ARG 2 M A R, AT R B9 R AR 1
FEHIARAL TR B BRI ) TR .

2) P [R] A ] R e ok AR T e KT 4% 1
ARG TR, RIF=A4 “1+1>27 (1 [R5 2%
I, PRI A Jmy A« AR ) — TR I LR A
BOR, BT SRR AS T A A e 2B A AS TR
B[] 485 8 200 I 50 % T s T L o A P 9% o 2 B
DUARAS RN A2 OC T, 2 P R A ] 5 TR 5 S
BEA S G S G d 7 2 O e .
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