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Evaluation of Corrosion Resistance with Grout Type and Tendon

Ryu, Hwa—Sungl, An, Ki—Hongz, Koh, Kyung—Taeka, Kwon, Seung—]un4*

Abstract: Grout in duct is very effective protection from tendon corrosion in PSC(Prestressed Concrete) structure. In the work, durability and mechanical
tests are performed for two types of grout which are conventionally used one and the improved grout with reduced w/c (water to cement) ratio and
silica fume. Tendon system with 1000mm height is prepared and various tests including strength, flow, absorption, and bleeding ratio are conducted.
ICM(Impressed Current Method) is adopted for corrosion acceleration in tendon with 12.7mm diameter inside grout. For 2 and 4 days, corrosion
acceleration is performed for 2 different type of grout and corrosion amount is investigated. The improved grout shows higher compressive strength
by 10 MPa and lower absorption ratio by 50% than the conventional one. It also provides an excellent corrosion reduction to 39.8 % ~48.2 % for
2~4 days of acceleration period.
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Fig. 1 Tendon corrosion in carbonated grout(Lau, 2016)
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Table 1 Chemical compositions of OPC and Silica fume

Item| Surface Ig. Chemical composition(%)

Area ity loss

2.
Type\ | em¥e) | @™ | (%) | 8105 | ALOs | Fea0s | CaO | MeO | 5O

OPC | 3,413 3.15 | 1.40 |21.01| 6.40 | 3.12 |61.33]| 3.02 | 2.14

SF 240,000 | 2.10 | 1.50 [96.00| 0.25 | 0.12 | 0.38 | 0.1 -

Table 2 Mix proportions for 2 grout types

Binder(%)
OPC SF

Admixture

T
ype | WIC (x Binder %)

GA 0.45 100 Expansion agent 1.0%

Super-plasticizer 0.3%
GB 0.30 90 10

Viscosity agent 0.1%
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Fig. 2 Flow test of cement grout
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Fig. 3 Photos for bleeding test
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Fig. 4 Photos for absorption ratio
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Table 3 Physical properties of tendon used

Strand Steel  Construction Breaking  Modulus of
diameter area (center + strength elasticity
(mm) (mmz) outer wire) (kN) (kN/mmz)
15.3 139.92 1+6 271.8 204.9

Fig. 6 Photos for tendon system and grouting
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(b) Applied DC from power supply

Fig. 7 Photos for ICM for corrosion acceleration
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Table 4 Summarization of test results for GA and GB

Types | No. Flow time(sec) Average(sec)
1 14
GA 17
2 20
GB 1 39 36
2 33
Types | No. Bleeding ratio (%) Expansion ratio
3 hours 20 hours (%)
1 0.7 0.8 -1.3
GA 2 0.8 067 [09] 080 | -1.2 | -1.27
3 0.5 0.7 -1.3
1 0.1 0.2 -0.3
GB 2 0.2 013 (02017 | -04 | -0.27
3 0.1 0.1 -0.1
Period Compressive. Average
Types | No. (days) strengrih (MPa) (MPS
1 34.34
2 7 38.18 37.68
GA 3 40.53
1 45.63
2 28 50.02 46.67
3 4437
1 48.69
2 7 51.20 49.24
GB 3 47.82
1 52.84
2 28 57.08 57.05
3 61.23
Period Absorption Average
Types | No- 1 avs) ratio IZ%) (%)g
1 16.53
2 14 17.10 16.84
GA 3 16.90
1 15.65
2 28 14.33 14.90
3 14.72
1 8.34
2 14 8.21 8.20
GB 3 8.06
1 8.07
2 28 6.96 7.42
3 7.24
& kgl met o] AsRmu), Aa el WAy o

15zttt @] Ao A AT A A 2T ST
o] Z+48lE Z(RILEM, 1997; Tazawa and Miyazawa, 1995),
H-E0] GBI 0.27 % T2 A3 th
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(b) Current measurement for 4 day
Fig. 9 Comparison of measured current with acceleration period
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(a) GA (4 days)

(b) GB (4 days)
Fig. 11 Photos for corroded strand
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