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ABSTRACT

Chloride ion inside concrete destroys the so—called passive film surrounding reinforcing bars inside concrete so
that the so-—called salt attack accelerates corrosion which is the most critical factor for durability as well as
structural safety of reinforced concrete structures. Recently, as a solution of the salt attack, the ground granulated
blast-furnace slag(GGBFS) have been used as binder or blended cement more extensively.

In this paper, characteristics of chloride ion diffusion for the GGBFS concrete, which is known to possess better
resistance to damage due to the chloride ion penetration than ordinary portland cement{(OPC) concrete possesses,
are analyzed and a chloride ion diffusion model for the GGBFS concrete is proposed by modifying an existing
diffusion model for the OPC concrete. The proposed model is verified by comparing diffusion analysis results using
the model accelerated chloride penetration test results for concrete specimens as well as field test results for an RC
bridge pier. Then, an optimal resistance condition to chloride penetration for the GGBFS concrete is obtained
according to degrees of fineness and replacement ratios of the GGBFS concrete. The result shows that the GGBFS
concrete has better resistance to chloride ion penetration than OPC concrete has and the resistance is more affected
by the replacement ratio than the degree of fineness of the GGBFS.

Keywords : ground granulated blast-furnace slag(GGBFS), chloride ion, diffusion model,

accelerated chloride penetration test
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Table 1 Condition of MIP test

Advancing contacting angle 130.0 deg
Receding contacting angle 130.0 deg
Mercury density 135335 g/mL
Mercury surface tension 4850 dyn/c
Maximum head pressure 44500 psi
Stem volume 0.3920 ml
Penetrometer weight 639570 g
Penetrometer volume 6.0020 mL
Penetrometer constant 10.79 /pF

Table 2 Mix proportions of GGBFS concretes
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Table 4 Porosities of specimen

Specimen OPC| S34 | S36 | S38 | SH4 | S74

Porosit | 3days |1998| 21.70 | 2362 | 21.33 | 22.90 | 20.80

y, Vp
(%) 28 days |18.12] 19.97 | 21.43 | 20.02 | 20.71 | 19.94

Code Blaine [ W/B |5/l sG/B Unit weight '(Kg/ m')

(art/g)| (%) |(%)] (%) | W | C |SG Eﬁrpn FA | CA
OPC| - 0 387 0 | 1.7 {750.9]1992.8
S34. 30 271|116| 6.4 |746.9(988.7
E 4000 50 184(194; 9.5 |744.8|986.5
S74 70 104(272| 12.6 |741.9|983.4
ﬂ 6000 45 | 44| 30 |175|271|116| 6.4 |746.9|988.7
S76 70 104|272} 12.6 |741.9/983.4
5_38 30 271|116| 6.4 |746.9|988.7
S58 | 8000 50 184|194| 9.5 |744.8|986.5
S8 70 104]272| 126 [741.9]983.4
* Gmax © 19 mm - Slump : 15cm

- Code AB (Replacement ratio: A X 10%, Fineness: BX1,000g/cr )

Table 3 Condition of accelerated chloride test

Specimen size |10X20 (cylinder)| Specimen condition
No. of specimen| 3 per code -+ Wax coating for
Period 4 weeks penetration
RH(%) 100 - 2 Weeks Curing in
8 water and
Chloride 3 2 Weeks curing in
concentration(%) air (20C)
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Table 5 Diameter of maximum volume

Specimen OPC | S34 | S36 | S38 | Sh4 | S74

Pore | 3days |0.05340.0498 [0.0494|0.0494|0.0493 | 0.0409

diameter
(um) |28 days|0.0611|0.0306 0.030710.0301 {0.0313]0.0309
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Table 6 Free chloride content for each penetration

depth
Specimen type| Depth (cm) | Free chloride content (%)
00~1.0 0.02920
1.0~20 0.02555
OPC 20~30 0.01338
3.0~4.0 0.00730
00~1.0 0.02738
1.0~20 0.02008
538 2.0~3.0 0.01095
3.0~4.0 0.00730
00~1.0 0.01886
SH8 10~20 ° 0.00913
20~30 0.00730
00~1.0 0.01278
S8 1.0~20 0.00730
00~1.0 0.01399
576 1.0~20 0.00730
00~1.0 0.01278
S 1.0~20 0.00730

Sr=E32|ESE] =2 153 35(2003)
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