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Analogue Simulation of Supporting Stress Field Characteristic of
Single Anchored Bolt under Different Working Loads
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Abstract: Applying analogue simulation  surrounding rock lateral and vertical stress field distribution characteristic of single anchored
bolt was test under different working loads. Results showed that axial stress field was composed of compression stress core zone and di
ffusion zone. Core zone was located in anchored body which was near anchored bolt included 3 compression stress zones and took on
“alcohol burner” shape distribution. With working load increased stress value and distribution range of axial stress field along vertical
direction obviously rose but along axial direction stress distribution range kept basically invariable although stress value increased
largely. Lateral stress field formed 2 compression stress zones along axial direction: shallow stress concentration zone took on inverted
bowl shape under plate and the other stress concentration zone took on erect bowl shape near anchorage section. Whole stress value of
lateral stress field was small only 1/4 of axial stress. With working load increasing lateral stress concentration zones’ range expand—
ed and stress value rose continuously but their location and shape varied slightly.

Keywords: single anchored bolt; working load; supporting stress field; analogue simulation

2015 -05 - 14 DOI  10. 13532/j. enki. enll - 3677 /td. 2015. 05. 024
(UI1261211) ; (2012BAKO04B06) ;
(2013MS010)
(1969 -)

J . 2015 20(5) :87 —92.
87



126 2015 5

1-7 1
1.1
R 300mm x 300mm
. x 300mm 1: 6
N Cy 1 C, 1: 6
. C. 1: 216 c, 1: 6.
. o 20 ~ 30MPa
8-10 3.3 ~5MPa.,
=1.5: 85 28d
. FLAC3D 3. 75MPa.
1.2

2 () 300mmx ( )
300mm x () 150mm

1.3
FLAC™ ()
M10 500mm
51kN o
12 3D
o FLAC 40mm X 40mm X 10mm
N $12mm M10 o
° 1.4
13
. . S7Z120 - 3AA
14 15
. . 3mm
2mm 1200, 3
20mm 70mm 120mm 21
3 16 . 60P YJZA -32
o 1 °
. BK - 1A

N 3t £=0.09ue/N ;
YJZA - 16 °
1.5

N N o 3 : 500N 900N 2kN



2015 5

30 &l
1 = " L
N 1
V<o
- o L 8}
§ iZlL. | L ﬁl
7 R
L =l L
5 | L
pli)
(I | L.
120 0,
=
1
108kN 194. 4kN 432kN
2,
008
0
£ -008
2 16
# zj‘; —+-500N —=-900N -+2000N
0403100 150 200 250 300
Af il A% ) S /mm
(a) B 1R 20mmill &
0027
ol
£ 0t
=
5 00f
=
006} —a-500N —e—900N —4-2000N
OB 10 150 200 250 300
46 B 4 i R SH/mm
(b) BE[70mmill 5%
0.004 -a-500N -=—900N -+ 2000N
0
& -0.004
£ 0008
B 0012
0016
00055 100 150 300 250 - 300

i B A4 R~ /mm
(c) & 120mmll 27

20mm

(1) 1 0 ~70mm
500N
0. 06MPa 0. 36MPa o
70mm
o 420mmo.
(2) 2 70 ~ 190mm
500N

0. 0134MPa 0. 08 MPa

(3) 3 190 ~250mm

2
0. 0236 MPa

0. 14MPa o

(4) 4 250mm

70mm 500N
37. 5mm
37. 5mm 0;

37.5 ~130mm
0.0133MPa; 130 ~ 170mm

0. 0033MPa; 170 ~230mm

0. 0034MPa; 230mm
120mm 500N

&9



126 2015 5
“« _ 3 ( a)
- - » o 43mm
3
43mm 0: 43 ~330mm “ 7 o
70mm 0. 0067MPa S
110 ~ 190mm o
0. 0034MPa 190 ~
230mm ° 40mm x 40mm X
; 230mm 10mm
o 124mm 3.1 &
1 70°
. 35¢°
70mm ( 420mm)
3, 500N 0. 01 MPa
N RJ1/MPa 184mm (
| -8% 1100mm) 4.6
£ - 1 112mm
= -001
X 3 ( 670mm) .
£ 150 0
£ ; 003 2 112 ~ 180mm
= 1001 3 | o4 . a
- I 74mm (
50
frmm 0] 444mm) 1.85
-50 0 50 100
i [ 448 1 R sH/mm o
(2) TAEEHTS00N 3 180 ~250mm
" o ~ | J1/MPa
250+ 0.06
e 0.05
S ool ;4)01 0. 01MPa
= i 001 74 ~100mm ( 444 ~ 600mm) o
1 ! |
% 1501 o 3 (b). (¢ (a)
®
= 10l 002
3= -0.12 3
50+ W I4).17
50 D) 100
i T A8 g R ~F/mm
(b) LAEEATI00N °
i 3 [ F1/MPa
250
Py .
g 200
5 3
14
& 150
&
=
3= 100 4 o
| 20mm
50 ,
. o 500N
-50 0
485 [ 4% 17 R~} /mm 3
(¢) TAEZH12000N
0 ~70mm

90



2015 5

003 —=-500N ——900N —+2000N 70mm
30mm
o | . . | . . 0. 0033MPa 24. 4%
050 100 150 200 250 300 )
6l 4B ST 70mm ' 70 ~150mm
(a) B 20mm¥l £ i 150 ~230mm
0010 = 500N —=-900N —+2000N (220mm )
o 0005 “« ”
5 o
R 190mm 0. 0033MPa; 230
2 -0.005
-0.010 ~300mm
OO0 150 200 250 300 “ 7 °
i sl A% i S/ mm
(b) #E 1A 70mm¥ 5
or = 500N -+-900N —+2000N ’
70mm
-0.004}
& 0008
E ool : 110mm
B go16]
0005100 150 20 230 300 ;
it bl A%k 1 R SF/mm
(c) B 120mml &
A o
120mm
o 500N
30mm 4 0 ~30mm
0.0135MPa : 30 ~ 150mm
22.5% o
° 110mm 0. 0067MPa; 150 ~
2 70 ~ 190mm 190mm : 190 ~300mm
0. 0034MPa 25.4% 230mm 0. 0067MPa.,
2
3 190 ~ 270mm o 2
(220mm ) o
230mm 0. 027MPa 5. 5 (a)
1. 14 500N 2
3 o
o ( 0. 01 MPa) 80mm
70mm 500N 2
42mm

”»

91



126 2015 5
230mm 10mm (2)
2 (13 »
0. 027MPa. 2 3 “
”»
(3)
+
®
T
g )
: (4)
2
0 “ 2 .
48 844485 ) R ~FH/mm ;
(a) LAEHATS0ON
[ meee T
i (5)
£ -001 14
E 002
% 003
&
i -0.05
&
-006
-0.07
=50
i 44485 1) )R~ /mm
(b) LAEFFTI00N
J . 2010 29 (4): 649 —664.
g ] 2007 32 (12): 1233 -
;ﬁ 1238.
¥
F
§_ J . 2010 29 (10): 1977
i -1987.
#
T . 2007

92

-0.16

= 0 .
4 B 4488 P R ~F/mm
(o) LE#AT2000N

12 (3): 47 -50.
] 2014 42 (4): 5-8.

] 2009 34
(9): 1153 —1159.

I 2013 18 (1):
43 —46.

2008 33 (12): 1329 -1335.

T 2009 34 (12): 1585 -
1593. ( 22 )



126 2015 5
(2) .
200m,;
% 3000m
(3) N
_ 3.5m
5
3.2 o
(4) ZF16000/23/42
SGZ1000/2 x 1000
SGZ1200/2 x 1000,
3.3kV : 1403 mm
. (CST) | . )
(TTT) 4 (5)
700kW )
N - TTT CST
TTT 1 ) J
CST . 2014 42 (9): 1-6 21.
2
’ ) I 2014 42 (9): 30-34 39.
3300V 3 .
° 7. 2014 42 (9): 57 -60.
3.3 4
I 2011 36 (1): 145 -
151.
’ 5 .
I 2014 42 (9): 95
~98 103.
6 .
. ] 2006 11 (5): 28 -29.
. 7 .
I 2008 13 (4): 5-8.
4 8 J
(0 9 2000 14 (4): 13“-15.”
D 2013
10 70% 6Mt o
AN U e W e W e W e R D e n D e e N e m e M U M U M i W W W T N P N e D U R e D e e D N e M M U M U e W W W P W R W e m e m e m U m e e n e e
( 92 ) 14
10 . 1. 2000
2007 32 (7): 680 —685. (S1): 917 —921.
11 . - 15 .
I 2010 35 (6): 881 —886. ] . 2004 (S2): 260 -
12 . D 264.
2007. 16 . ]
13 A 2014 39 (8): 1521 — 1529.
c
. 1990.

22



