AR 17 1AL A% @24F EFAEL H7 Y
AT AT

(Behavior of Wedge-Type Anchor System for External Prestressing
Method with CFRP)
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ABSTRACT
This paper present test result to develop wedge-type anchor system for external prestressing
method with CFRP. The test results indicated that the lower a slope angle and elastic of
wedge are, the higher ultimate strengths are for plate types. Bar types showed
premature failure because of local high stress in FRP of anchor system. Therefore, to
improve the strength for bar types needs further work of strengthening sleeves, slope
angles of wedge and materials.
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Plate Bar
Properties Plate Guide Wedge Bar Guide | Wedge
pe CFRP, Steel, Steel, |Aluminum | Bronze, CFRP, Steel, Steel,
orthotropic{isotropic | isotropic |, isotropic|isotropicflorthotropic [isotropic|isotropic
Elastic Modulus 200 200 70 110 200 200
-Longitudinal direction, E1(GPa) 165 123.9
~Transverse direction, E2,E3(GPa) 10.3 10.3
Shear modulus 77 77 26 41 77 77
—Longitudinal direction, 7.2 7.2
G12,G13(GPa)
—Transverse direction, G23(GPa) 7.2 7.2
Poisson’s ratio
0.3 0.3 0.33 0.345 0.3 0.3
~Major Poisson's ratio, V9,Vy3 0.27 0.27
-Minor Poisson's ratio, Vg 0.02 0.02

Note. 1 GPa = 1kN/mm’
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CFRP Plate CFRP Bar
459 A2 G5l 49 AAZ | #H3%
Y 9% (deg.) o313 5 (GPa) EU9F | (deg) (GPa)
Steel Al Bronze Steel
5.71 2.18 (87.24)2.26 (90.36) {2.32 (92.82) - -
y 7.59 2.39 (95.56) {2.51 (100.27){2.17 (86.82) w/ - -
Wi p. 9.46 2.19 (87.43)|2.27 (90.78) - p- - -
11.31 1.88 (75.12)|1.90 (76.00) - - -
w/o p. 7.59 2.24 (89.68)|2.45 (98.08){2.47 (98.64)]f w/o p. 4.23 |1.22 (64.42)

Note. ( )z BAAZE W(FFHFE/F #FEXI00%)
CFRP Plate 3873 %= = 2.5GPa, CFRP Bar 3373 % = 1.9GPa

A
& FTasdH TR ABAQUSE O]'%'ﬁ}oq FaI e stk H7iek stol=. FRP
oF w77kl HERE ABAQUSY HFEH s T2 ojgste wmdgsgln
7 & A gEle sk nElstelen, st A
A= [agrange multiplier formulation® A} 8890 438 mluaszdg 3

y 148k finite sliding
formulation$ AFSEHETh 29 49 29 5= zizbe] B Hed U3 8% FRP Adeg 4
7:3 Z m]. H E O]C.}

2 X (contact analysis
ABAQUS?H] F&H 7152 segment o node H ?2—‘_‘?_"*‘9— ,

A

-
|
gl

"o
s
e ”e
saa .. uuevesuwes [ T 2 [ N
3 e i
i { H B —e— Aluminum
3 —— Ataminum : —— Auminam fom : Bronze
P Bronze [ Bronze Cew B Steel
i Steel : Steet i
2 / Fas P
3 ;. ) “ “ W am s ML TS S T o - n - " o m m m
Langth of FRP Surfacemm) Roletiva Sip of FRP(Rm) Length of FRP Surface(mm)
= E. =2 A 2 o] X [o]
(a) 74 & g 59 (b) FRP2] Hth&% (c) FRPS| H&HY

184 CFRP Plate 14

2004Q% 7+s shedus =Fd 479



s

1.ongRuding RressPs)
ey
.
Extamel StreseingfGP 8}
ig S \.\
C;IMMM
.
- l/-',"
|

(b) FRPS MOH&E (c) FRPS T &Y
O35 CFRP Bar 34

CFRP HZAE o] &% ¥y F&AFo Mg s ohdst AAESF g 483 4+ &
At 2 AT Plate®Q A¢ AAzo]l A854E, dr9 @A) 4E5E F93Est o
Aoz Jedth E¢ 4% 4EHHE =4S AUt 284 ¥ ARt & 593859 A5
H$& 2ot a2ln A9 BAlze] & AS Adsurt dAsH = ol ER A RHos
GE"o] YA Aoz wddErt 7|& FRP Plated A& B39 A9 B34 A59 35% 7 60%
Brgto] AL EY B A2 AFTe] AL 75% 7 100%7A 0] Aswdos RAAHY o U A
SPAS e £ Qg Aoz godEn WY BardQ ASdE AAT UE 23R A9e 3
719] FEAEF G| YAS 27 deEE 438 2ok gt FAL dE EE BEE e
Ro| vtz Aojgt gasy A &2lr B, 479 FAG 2 AAdFo) g2 Fr13H90 A
T7F "asthen

T T

H#Atel 2
o) AFE FHAMNNEATUY ABTAAAY =F BB Y5FY J1E AR A
Aggd o8 538 Ak

HIE#

1. T.I. Campbell, N.G. Shrive, K.A. Soudki, A. Al-Mayah, J.P. Keatley, and M.M. Reda, "Design
and evaluation of a wedge—type anchor for fiber reinforced polymer tendons,” Can. J. Civ. Eng.
Vol. 27. p 285-992. 2000.

2. A. Al-Mayah, K. Soudki, and A. Plumtree, "Mechanical Behavior of CFRP Rod Anchors Under
Tensile Loading", Journal of Composites for Construction, pp.128-135, May 2001.

3. A. Al-Mayah, K. A. Soudki, A. Plumtree, "Experimental and Analytical Investigation of a
Stainless Steel Anchorage for CFRP Prestressing Tendons”, PCl Journal, pp 88-100,
March~April 2001.

4. @047 1ed 7Y, =F 1 AP 7ie /g, 2003, 12.



