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Feasibility Study on GFRP Rock Bolts

YUAN Yong', JIAXin', YAN Fu-you®
(L College of Civil Engineerings Tongji University, Shanghai 200092 China;
2 Department of Civil Engineering, Zhengzhou Universty, Henan Zhengzhou 450002 China)

Abstract: Rock bolt is a support widely used in slope engineering, tunnel and large cave suppoiting, as well as restoration of engineer-
ing structure. As the kernel portion of supporting system the reliability and durability of bolts must be the most important aspects Howe-
vex steel tends to cormsion under extremely worse environment To mitigate or prevent adverse effects new matenal for rock bolts should
be investigated FRP, which had been used in the area of shipbuilding, aviation and chemical industries has the advantage of light in
weight, high strength, corwsion resistance, and easy to work From the technical-economic point of views, this paper presents the fea-
sibility study on the application of GFRP bolts in rock engineering.

Key words: Rock bolt; Durability; Fiber Reinforced Polymer (CFRP); Feasibility; Performance-value ratio

: 2003-07-07
(1963—), s s .



2004 9

2)
3
[
700
50
60
15 . ,
177
1981 18
, 7~15
. 1984
. 967
538
21 ,
12

forced Polymer). PP (
)

2 (FRP)
21 FRP

FRP
(Glass FRP GFRP).
FRP CFRP).

FRP AFRP).
22 FRP

GFRP
, GFRP

14

1,

10
672
0% .
40% . 1 GFRP
, FRP
, 16 , FRP ¢D)
22 ; @)
; 3 ;o 4
56%.
[2]
(Fiber Rein- Sherbrooke Benmokrance FRP
). PVC (
. b [3] . FRP
s FRP GFRP
, 240 ’ 10 20 90
(Cabon 60 , 600



GFRP

GFRP
TtDi’
3 GFRP P 2 P popen
P. xD E'ZXP P 1
31 FRP ' 7 <pxX e Y
FRP
’ Fr=F;,
. FRP
[4]
: 2 2
D D,
D) : 17 ~16, X=X S
( 10~15 );
(2) CFRP  AFRP . D g
3 . GFRP ; Dl f @
3 ’ ; @ (1,
4) . CFRP -
( Py fopl @)
Ps ﬁ ops ° Ps
FRP ,
FRP GFRP
: ; FRP 322 GFRP
, ; FRP 3) . GFRP
’ ; 500 ~ 1 100N fmm’ 2.
FRP ’ s - .
- 0.8
’ 0.6
F>d 0.4 -
s 0.2 ; ' ; : \
e L L I ! L |
3 2 GFRP 0 500 & 700 00 900 1000 1100
GFRP , GFRP $8 /N-mm*
2 ~GFRP
. GFRP 7. 8g lam’, 210N fums
’ GFRP 2600 k; GFRP 2 2o o',
’ 20 000 k.
2, GFRP .
321 GFRP
GFRP 8
’ Q235 > ’ 323 GFRP
GFRP ’ 3 . GFRP
’ ’ GFRP 18 000~2 000 #
GFRP
3.
’ ol
5 U
, 00l
0.741-
b 007% H !
Py, pPrs Dy, O Fy f/ 21000 Gpigoﬁoﬁ_@ﬁ}]?}og—g,rl 18000
GFRP 3 ~GFRP
i Pss psy Ds, 0O 7 8¢ Jan’, 210N fmm’,
Fss fo 2600 k; GFRP 2. 2g lem’,
600N /mm’. ( 20 )

15



2004 9

3)
[1 [ M]
1999
2
(o s 2002
[3] s [J .
, , 1998, 20 (3). 45— 49.
[4 s . [J -
, 1999, 21 (4); 438—443.
[3] . Ly
€Y
, 2000, 13 (2): 13— 19
’ (o S -
’ , 19%.
( 15 ) 3) , GFRP
3 ) GFRP , GFRP (
s GFRP )y
. @)
324 GFRP . .
, GFRP ,
s s GFRP
GFRP
GFRP
; [ . FRP [y .
, 199, 29 (2). 19—2L
(2 , A FRP
4 - .00 16 (2)
[3] Burong Zhang, Brahim Benmokrane, Phalguni Mukhopadhyaya. Tersile
(1 ) Behavior of FRP Tendons for Prestressed Ground Anchors [ J] . Joumal
of Composites for Constuction, 2001, 15 (2) .
(2) GFRP . . (4 ’ ’ - FRP .
. 2001 (5) .

20



