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The Strength Estimation of Precast Concrete Products by the Chloride Ion
Penetration Test

4 B el

Jang, Moon Ki * Lee,

Jeong Jae

AR5 g &

+ Youn, Seong Soo

Abstract

This paper present the strength estimation of precast concrete products by chloride ion
penefration method. The relation between the strength of precast concrete product and the
ion passing charge is linear and a numerical model of Fu=515.96-0.201Q. is proposed. The
results show good agreement at about 9.0% error ratio with the estimated model results

for real precast concrete product.
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Table 1. Chemical composition of normal portland cement(%)

Si0, AlO Ca0 MgO SO FesOs Ins O1 Ig. less
20.40 6.30 62.40 3.20 2.80 3.00 0.5 14
Table 2. Physical properties of nermal portland cement
. . . Compressive
. L t -
Specific Setting time(h-min) Finenese strength (kgf/cm?)
gravity
Initial Final a3 a3 g
312 38 6.15 3.338 194 219 308
Table 3. Physical properties of fine aggregate
Specific Absorption Unit weight Passing percentage Pineness modulus
v madul.
gravity (%) (kgf/m?) of No, 200 (%)
255 1.08 1,558 138 2.69

Table 4. Physical properties of coarse aggregate

Max. size of coarse Specific Absorption Unit weight Fineness Abrasion
aggregate(mm) gravity (%) (kg/m*) modulus (%)
19 271 0.6 1,651 657 235
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Table 5, Mixing design of concrete

Unit weight(kgf/ni)
Ww/C Slump 5/a -
(%) (cm) (%) Water Cement Fine Coarse
aggregate aggregate
538 35=+1 445 167 310 792 988
450 351 413 171 380 734 1,044
354 35=%1 419 177 500 671 931
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Table 49} 7},
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Fig, 1. Procedure of the optimum steam curing
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Table 6. Chloride ion penetrability based on charge passed”

Charge passed (Coulombs)

Chloride ion penetrability

24,000
2.000~4.000
1,000~2,000

100~1,000
<100

High
Moderate
Low
Very low

Negligible
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Fig. 2. Electric block diagram
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Fig. 3. Applied voltage cell
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Fig. 4. Data logging sets of chloride ion penetration
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Table 7. Results from cylinder specimen

Unit Number of Design Charge passed Compressive strength
um
cement s eci:::er? strength Average sp! cv? Average sD cVv
(ket/m®) | P (kgf/em® ) | (Coulombs) | (Coulombs) | (%) | (kef/em® | (kef/em® | (%)*
310 198 240 1203 118 9.8 277 19 6.8
380 198 300 895 81 9.1 318 27 84
500 198 360 723 78 10.7 389 29 74

1) Standard deviation
2) Coefficient of variance
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Fig. 6. Relationship between charge passed and com-
pressive strength

Table 8. Results of regression analysis of concrete compressive and passed charge

Derived coefficients .
Estimation equation R
Ay 2y ay
VFl=at e @ 515.96 ~0.201 - 072
F = a + a (@ 16107 -188.23 - 0.72
Fi=a+aQ+ad 673.00 -05441 0.0002 073
F' = g Q" 16315 -0.575 - 073
. 1]
F/, = aqe 577.03 -0.0006 - 072
1) F ', strength estimated (kgf/cm®)
2) @ : charge passed(Coulombs)
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Table 9. Error comparison of strength

(Unit : kgf/cm®)
Strength Strength
fuo M g
* estimated tested Error(%)
250 266 270 2
310 324 337 4

1) fck = design compressive strength
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Table 10414 BAMSE MAL 22t 87% 9.0%2

Table 10. Results for application of actual precast concrete products

B company M company
Charge Strength | Compressive Charge Strength | Compressive
. Error . Error
passed estimated strength (%) passed estimated strength (%)
{(Coulombs) | (kef/cm®) {kgf/cm®) ? {(Coulombs) | (kgf/cm®) | (kgf/em® ?
Average | 13213 250.4 229.3 871 13745 2397 220.2 9.0
Median 1341.0 2464 231.0 13855 2375 220.0
Standard 90.4 182 26.4 80.3 161 26.6
C.V.(%)? 6.3 7.3 115 58 6.7 121

CV 1 coefficient of variance (%)
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