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A Study on the Behavior of Non-Metallic Anchoring System
for FRP Tendons
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Abstract

Since non-corrosive Fiber Reinforced Polymer(FRP) tendons have been in increasing use for
underground and coastal structures constantly contacted with fresh water or sea water because of their
superiority to metallic ones in corrosion-resistance, new non-metallic anchoring system for FRP tendons
has been developed and investigated to verify the effectiveness of tendon force, which consist of
mainly FRP pipes and Highly Expansive Mortar(HEM).

The major factors considered in this experiment were expansive pressures of HEM during its
hydration, sleeve lengths and types, and anchoring methods of tendon.

New anchoring system were investigated from the pull-out tests. The pull-out procedures of the FRP
tendons in the various pipe filled with HEM were analyzed and improved ideas were suggested to
develop novel non-metallic anchoring system for FRP tendons

The pull-out tests for the FRP tendon and new non-metallic anchoring system were conducted. The
results show that non-metallic anchoring system for the FRP tendon has been more stablized due to the
gradual expansive pressrure of HEM, as tims goes. Since the lower stiffness of FRP pipes causes the
weakness of anchoring force, it requires the increase of stiffness using a carbon fiber or an increased
section area.
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Fig. 1 Expansive pressure curves of HEM sto] WAjol Z A EEg o] 45l BEgAE Tiol
Table 1 Natural composition of HEM
S0 AbOs Fe:04 Ca0 MgO SOz Igloss
1.1% 0.9% 4.5% 83.5% 4.7% 3.4% 1.9%
Table 2 Material properties of epoxy mortar
Aggregate Part A Part B Elastic Modulus Ultimate Strength
84 % 13 % 3% 21.3 GPa 98 MPa
Table 3 Material properties of CFCC
Designation Diameter Effective Tensile Tensile Guaranteed Ultimate Maximum
esig Area Strength Modulus Capacity Capacity Capacity
1X7 1780 17.8 mn 159.6 mrf 2.13 GPa 144 GPa 280 kN 330 kN 363 kN
Table 4 Principal variables of test specimens
Specimens Sleeve material Sleeve length Anchorage method
S-200-T1 200mn
5-300-T1 steel 300mm post-tension
S-400-T1 400mn
S-400-T2 400mm pre-Lension
G-300-T1 . 300mn o
Go400-T1 GFRP 200mm post-tension
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Table 5 Test results
. Sleeve Me?xxmum Maximum load Failure
Specimens length pressure (kN) a
(mm) (MPa, 72hr) ‘ moce
5-200-T1 200 30.68 168.73 PF
Stee] S-300-T1 300 52.74 252.35 PF
S-400-T1 400 62.52 3413 PF
S-400-T2 400 62.52 3628 TF
G-300-T1 300 2213 151,07 PF
GFRP G-400-T1 400 34.47 22563 PF

1) slip load : load when FRP tendon's slip occurs at the center of sleeve

2) PF : pull-out failure
3) TF : tendon fracture

failure
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Fig. 5 Anchorage using friction and pressure
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(b} Load-FRP tendon’'s strain curves

Fig. 7 Stain curves of Sleeve and FRP tendon(S-200-T1)
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