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Abstract: The tests with a new point of view and real corrosion conditions were carried out.
First, the effect of marine environment on the concrete material was eliminated through the
corrosion test of concrete in the marine environment. Then the corrosion test of the GFRP
reinforcement was initiated. The GFRP tendons with different corrosion time were lashed,
formed and poured into concrete column and the related tests were carried out. According to the
experimental results of the related mechanics test, the ultimate bearing capacity, failure mode of
concrete members before and after corrosion, and the changing status of various properties of
reinforcement body after corrosion were compared. The results show that the artificial high
concentration seawater solution has little influence on mechanical properties of concrete
materials. It is essential that overcoming the influence of concrete protection layer on traditional
corrosion test. Under the condition of inner tendons corroded for 180 days, the retention rate of

ultimate bearing capacity of reinforced concrete column reduces from 100% to 70. 2% for about
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29.8%. The retention rate of ultimate bearing capacity of GFRP-reinforced concrete column

reduces from 100% to 86. 5% for about 13.5%. It can be found from the experimental results

that the compression components in seawater,

performance and value of application.

GFRP tendons are better than rebar in

Key words: GFRP reinforcement; concrete column; seawater environment; compression perform-
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Tab.1 Test Scheme of Concrete Corrosion
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Tab.2 Corrosion Time and Serial Number of
Rebars and GFRP Bar Cages
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Tab.3 Failure Test Scheme of Concrete

Columns Under Axial Compression
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Tab.5 Compressive Property Test Data of Concrete

Standard Cube Under Long Term Corrosion

5 fub bF 6] /L | 5 BR AT 280/ N | T 1 088 B/ MPa |0 38 B2 F- 249 B/ MPa
801.3 35.6
830.6 36.9
827.0 36.8
180 36.3
816. 2 36.3
819.5 36.4
806. 4 35.8

M 4.5 Bl ae Bl vl LLA 1 IR BE iy
0 55 2 5 T el ] 4 39 o A8 A A R AN AL
AT WRAR B T s AT T v o 2 i YR OB o v ST 7 (A Bk
F4 R BR i 2 A i £ 18 1 B

1000

— JEhod
----- Eeh1sod

o

(=3

=1
T

B LA BN
g

700
o
RS
Bl BREINEIATIRERARABHEGETH
PR 7 2

Fig.1 Ultimate Load of Standard Concrete

Cube Specimen Under Different Corrosion Conditions
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Fig.2 External Crack Status of Reinforced
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Tab. 6 Axial Compression Test Data of Reinforced Concrete Columns in Corrosive Solution Environment
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Tab.7 Axial Compression Test Data of GFRP-reinforced Concrete Columns in Corrosive Solution Environment

KR | R/ KN | AR AE /1070 | AT IR RIS /1070 | REE LB RAE /100 | REELHB WA /mm | BIFEE
0G 647.0 1743 1103 1514 2.04 T FE B3R
1G 617. 4 1893 1194 1625 2.25 i T IR

2G 596. 5 2 234 1364 1863 2.70 12 180 B U 4R
3G 559.9 3116 1784 1992 4.06 BE 2 IR

750¢ (2) e A GRS UL T R B8 T 1R B AT A T il

o il TR BE AR R AP R RO R Ik v O A REAR

z 60 U MR P ENR BE A NI IR . DR AR SRR A

g WA e A BARERE . ASCEH T TR IS hid

501 it P R e AN R A5 P R P9 A 0 e 5 B8R 7 ) ok 7 9

WO LG E TR I A2 TR B DR IR AT TR

4500 3I0 GIO 9I0 1|20 1I50 1I80
JB8 ol e )/

B4 AEEMmEET 2 AR 5 A 6058 B gk
Fig.4 Strength Curves of Concrete Columns with Two
Kinds of Reinforcement Materials Under Different
Corrosion Time
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