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FRP Anchorage Systems for the Strengthening of Infill Masonry
Structures
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A previous study conducted at North Carolina State University on the

140

strengthening of infill masonry walls with FRP clearly indicated that the type G
of anchorage system has a strong influence on the overall performance of the j 120
FRP strengthening system. This study will explore the performance of several
innovative FRP anchorage systems for strengthening of masonry infill walls. e T w00
A new type of FRP with high fracturing strain, PET, is proposed for the ) Sk %
experimental program in which the FRP is anchored to the supporting e 5 @

- - . 2
members using fo.ur different types of anchorage: overlap, mechanical ] —s3_G_SR
anchorage, wrapping around an embedded FRP bar, and FRP anchor bolts. .: 60 // —S4_P_SR
The primary objective of this study is to explore the performance of 2 |~ —55G FA
innovative FRP anchorage systems for strengthening of infill masonry walls. N I g w i—e 56 P FA
Previous studies have shown that FRP strengthening of masonry can lead to a B { s —S7-_G-_EB
substantial increase in load carrying capacity when proper anchorage of the . 20 Sk Figure 15: Flexural Failure of Control Specimen (Left)
FRP to supporting elements is provided. In cases where inadequate Frontview Profile view ,_/—/' ) Figure 16: FRP Rupture Failure of S3-G-SR Specimen (Center)
anchorage is used, the mode of failure can shift from a ductile flexural failure Figure 6: Details of Test Specimen 0 Figure 17: Displaced Shape of S4-P-SR Specimen (Right) -No Failure
to a brittle and premature shear sliding failure. This study intends to explore 00 25 50 75 100 125 150 175

different anchorage systems to determine which are effective in preventing or
delaying the shear sliding mode of failure and to quantify the effectiveness in
terms of increased load carrying capacity and ductility.
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Vertical tie rods.

Deflection at Mid point (cm)
Figure 12: Comparison of Load — Deflection behavior

Figure 18: Debonding at top interface up to fiber anchors of S5-G-FA
“shear restraint” (SR), consists of steel Sy Spemmen (Left) . .
plates bolted to the RC caps. Figure 19: Debonding at top interface up to fiber anchors of S6-P-FA
The plates were clamped over the FRP

Specimen (Right)
sheet to provide mechanical anchorage _ _
and extend two inches beyond the
masonry/RC cap interface to resist
sliding shear along this interface.

Steel Testing Frame

Figure 1: FRP Reinforcement with Shear Restraint anchor Figure 7: Profile of Test Setup £ =] |
“fiber bolt” (FB), consists of a bundle of
fibers embedded perpendicular to the Stmg Condition -100
face of the RC cap and flayed outward at 00 25 50 75 100 125 150 17.5
the surface to resist pullout of the FRP
Absolute Displacement (cm)
P— e SUMMARY OF TEST RESULTS
==83_G_SR =~=84_P_SR ~»-S5_G_FA

sheets.
—-56_P_FA —S7-GEB —$8_G_SK

Figure 20: Top fiber anchor pull out (left) an
rupture (right) of S6-P-FA Specimen

Vertical Location (cm fron center)

Figure 2: FRP Reinforcement with Fiber Bolts anchor
Figure 13: Comparison of Out-of-plane displacement profile
along vertical line

“embedded bar” (EB), consists of
wrapping the FRP sheets around an FRP
bar embedded near in the surface of the

8310 (12ps)

4 8160 GFRP 283 36.1 22 DB
RC cap and running parallel to the Overlap
masonry/RC cap interface. S2-P0 PET 19.3 290 38 DB
=
]
. ) . -1 S3GSR GFRP 283 1123 6.0 FR
Figure 3: FRP Reinforcement with Embedded Bar anchor - Shear
= Restraint
. e S4-PSR PET 331 1246 162 NF
“shear keys” (SK), consists of short near g
surface r.noumed CFRP strips embedded £ S5GFB GFRP 117 60.7 54 ARSAP
perpendicular to the masonry/RC cap. S e
These are intended to resist sliding shear B e - S e A | e
along the interface. The FRP sheet will S - & g 2
then be pla.ced with the “overlap’ § S7.-GEB. GFRP Embedded Bar 478 68.3 5.4 AP
configuration above these shear keys. =
; S8GSK GFRP CFRP Shear 39.3 56.1 4.0 AP
Figure 4: FRP Reinforcement with CFRP Shear Key anchor E
g SaPSK PET Key 165 383 33 ap
“Near Surface Mounted ” (NSM), S10GNSM  Grancrete  near Surface 17.9 250 25 AP
consists of short surface mounted CFRP -10000 -5000 0 5000 10000 15000 20000 25000
strand sheet embedded perpendicular to : ] - ; SUENSM  gpoy  Mourred 185 968 81 (>
the masoncy/RC cap. These are intended Fi 9: Basic location of Strain Gages (Left) Strain (Micro strain)
ot Slid ;i igure 9: Basic location of Strain Gages (Le
to resist sliding shea{ along the interface _g‘l . R . g | +-S1 G0 -MS2P O -+53GSR T Failure modes: FB - Flexural Bending; DB — FRP Debonding; FR — FRP Rupture;
and resist flexural failure. Figure 10: Basic location of String Potentiometers (Center) SESA LR, WSHELPA =iS6P R NF — No Failure (stop testing); AR- Anchor Rupture; AP — Anchor Pull out
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Figure 11: Location of Load Cells (Right)

Figure 14: Comparison of Measured Strain profile in FRP Sheet

Experiment of this study was conducted at INC STATE UNIVERSITY




