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Abstract

Recently the exterior attaching reinforcement method is being often used by using FRP (Fiber Reinforced Polymer) as a method
of strengthening concrete structure. this FRP exterior attaching reinforcement method has several advantages like high intensity,
stiffness, good durability and easy installment comparing to its weight. but its structure is airtight covered by reinforcement
material whose water permeability is low and water can’t be discharged, thus it may provoke a damage to the structure after a long
while. the main purposes of this study are to develop GFRP reinforcement material which can discharge the surface water properly
and to measure its special functions. for this, we have changed the normal reinforcement material to water permeable structure and
measured its water permeance modulus by an indoor test which shows the process of water permeance with the parameter of
contained GFRP quantity. also tried to verify the measured value of the water permeance modulus in theory by analyzing the
numbers on water permeance process. the test result showed that the biggest quantity of water, 0.5129 g/h m” was discharged when
the fiber contained quantity reached at 75% and the tensile strength was also biggest by 476.6MPa at 75%, so it appeared that
COSREM GP panel with 75% fiber contained quantity is the best in ventilation and structure.
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Fig. 2 The permeability lack complement and damage progressive mechanism of the reinforcement
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Fig. 3 Developed GFRP (GP) reinforced composite Permeability mechanism
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Table 1 Mechanical properties of reinforcement material

Tvpe Fiber weight Width Thickness Pure tensile load
s ()] (mm) (mm) (MPa/100mm)
GP 200 100 2.3 and thicker 1634.86
Table 2 Basic properties of glass fiber
Unit specific Tensile Modulus of Fracture
Type \Ijit ! strength elasticity strain
gravity (MPa) (MPa) @
Glass fiber 1.23 903.97 3.63x10* 2.5
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Fig. 5 SEM views of glass fiber X25, X500

Table 3 Basic properties of webbing tape

Tensile strength Modulus of elasticity
Type (MPa) (MPa)
Webbing tape T=0.8mm 185 2.0005x10°
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Table 4 Concrete

Specified design Compressive strength Modulus of elasticity
strength (MPa) (MPa) (MPa)
24 25.7 2.16x10"
Table 5 steel
Type Yield strength Tensile strength | Modulus of elasticity
P (MPa) (MPa) (MPa)
H13 525 736 1.95x10°
HI0 452 643 2.04%10°

3.1.3 &

Table 6 Inorganic adhesive

Adhesiveness strength Adhesiveness of
Type (N/mm?) reifnorcement material | Ventilation
Day 7 | Day 14 | Day 28 Day 7 Day 28
A 1.5 2.8 3.5 1.8 2.8 0.654
B 1.5 2.8 3.3 - - -

A : Two—component inorganic filler and new/old adhesive
B : One—component water soluble new/old concrete adhesive
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Table 7 Comparison of permeability of GP panel and epoxy

panel
Item Permeability (g/h - m?) Test method
Glass fiber panel (GP) 0.513
ASTM E 96
Epoxy panel (FRP) 0.0083
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Fig. 8 Compare GP and FRP of Permeability

Table 8 Comparison of Glass fiver Content for Permeability
(unit:g/h « m?)

Time () PFRP_70% PFRP_75% PFRP_80%
1 0 0 0
3 0.0205 0.0238 0.0308
6 0.0244 0.0274 0.0538
24 0.0224 0.017 0.0619
48 0.0292 0.0228 0.0309
72 0.1339 0.1487 0.1381
96 0.1164 0.4271 0.2719
144 0.1459 0.5129 0.3548
192 0.1613 0.474 0.2835
288 0.2667 0.3429 0.2911
336 0.2361
0.6
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Fig. 9 Comparison of Glass fiver Content for Permeability
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Fig. 10 FRP composite tension test forcer
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Table 9 Tensile strength of GP panel by glass fiber content

Item Max Load Disp. | Tensile Strgngth Corzgir;;?g of
(kgf) (mm) (kgf/cm®) %)
GP200—-80—-1 | 2147.88 4.20 4741.67 79.53
GP200—80-2 | 2049.06 3.90 4769.68 80.00
Average 2098.47 4755.67 79.77
GP200-75-1 1903.41 3.60 4983.01 83.58
GP200-75-2 | 2033.56 3.40 4745.93 79.60
Average 1968.49 4864.47 81.59
GP200-70-1 | 2195.67 3.40 4580.84 76.83
GP200-70-2 | 1960.25 3.70 4554.44 76.39
Average 2077.96 4567.64 76.61
GP200-65-1 1879.19 3.70 4442.21 74.51
GP200-65-2 | 1794.58 4.20 4347.59 72.92
Average 1836.89 4394.90 73.72
GP200-60-1 1424.49 3.20 3702.90 62.11
GP200-60-2 | 1792.32 3.70 4269.87 71.62
Average 1608.41 3986.38 66.86
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