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Abstract: The new polypropylene fiber concrete bar shell bolting shotcrete support system was studied on the
basis of the analysis for the mechanics principle of shell structures and polypropylene fiber concrete . The
new polypropylene fiber concrete bar shell bolting shotcrete support system was a new kind of bolting and
shotcrete supporting forms. The technique feature is a kind of specially three-dimensional bar-mat reinforce-
ment. It has very high mechanical property and was applied in difficult drift. The model experiment was done
by relying on the industrial test and the distortion, destruct shape, developmental rule of the supporting sys-
tem was examined while the stress and strain distributing rule and also the ultimate load were obtained. Field
application shows that without reducing the carrying capacity of supporting the case, and heavy metal stent
compared to the steel supporting the form of reduced consumption and the amount of concrete rebound, and
has good flexibility, is an excellent soft rock drift Jean pressure retaining structure, and has good prospects for
widespread application.

Keywords: high stressed soft rock drift; polypropylene fiber concrete bar shell; compound support; model
experiment; industrial test
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Figurel. Calculation model of reinforced shell
B 1 i B R R

BEAT W SERCI TSR N 3 0 p i, TSR AR A 1
JIr7s WURSFE N B2 BT, R TR =M B Ttk
FLIG, MEEY C20 TREET . BT T R T
S A, PTRATH ST A R TT R W BEREL R 2% 18 T
B PR S T A R R o G FEAR I L R
Wi o SRS E 2 A R N ) 0 AT I, B I T T
S RTT w1 B IS 7 B Dt O 4 s R E TP R 7
F AR T AR Ay 19 T FR I« A 2 J3 PO T BRI, LR
[ RGBT R RR BRI & 0T — 4R
M Pk, 2RI, BN i H & 0 5 A ],
W% S R JELRE e B el ot 5 1Y e e e S AT [ o
X, ST 3 R SREAL, JLA AP R
Gk N

[K{o} ={F} (1)

Rt (S} WA AR, (F) Ak
ST, K]S R

RN EEREFE (K 20 LUR 3 Bl oL BEA T vF 5

(1) A5 A e B AR 3 -

[K]1= Y [K]. )
(2) 5% - W R
[K1=D[K]w+ D [K] 3)
!

(3) 4 AN I g 2 ] R e

978-1-935068-25-9 © 2010 SciRes.

156

International Mining Forum 2010

[K1=Y[K]. + Y [K]. (4)

K@)~®H: [Klw» [K] K], 7050 A5 19
7o PR TC NI BERH R L T o= P 7 )5 R B2 AR 3 5 4 ) o
JERIBEREFER, 25 A TARRE T SR EE . 7 4L AT
fifi v SKRIFTTVE RN I SRR SCATRER . iR 45
R WE 2, 3 .

6000]
5000

40007

W JIFx/N

3000

20001

10004
0

IR T/
400

P
Figure2. Internal force and deformation of shell

B2 MERMTERRADSTE

IR K/
0 800 1200

1600

-20

25PE Mx, My/10'N e m

W My

pLpl LA

Figure3. Deflection and bending moment of shotcrete
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Figure4. Device of model test
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Figure5. Load-strain curves of main arc bar
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Figure6. Load-strain curves of main arc bar
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Figure7. Displacement of concert of radid
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Figure8. Displacement of concert of direction
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Figure9. Shell shotcrete construction in drift
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Figurel0. Shell shotcrete curve of u-t
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