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ABSTRACT KEYWORDS
In the case of aged structures, the information of the structure is often lost after the Speed Factor
completion of construction, and there is a great difficulty in predicting the durability life Durability Life
of the structure due to the lack of information on concrete formulations. (Remaining

In this study, the durability of concrete specimens was evaluated by various field and Lifetime
indoor test methods based on the core specimens collected from the field, and the Prediction)
durability life of the concrete structures was predicted by using the FEM analysis Fick’s law

technique.As a result, the neutralization rate coefficient was 5.38E-6 (cr/day) and the
rate of progress was low. And the possibility of complex deterioration due to

carbonation and salting was found to be very low.
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1. M2
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13 2.

Table 1. Sampling status of structure subject to measurement

Site Sum Total Structure 1 Structure 2
Sum Inside | Outside | Sum Inside | Outside Sum Inside Outside
A 4 2 2 - - - 4 2 2
B 3 1 2 2 1 1 1 - 1
C 6 2 4 3 2 1 3 - 3
D 3 2 1 3 2 1 - - -
E 5 2 3 3 2 1 2 - 2
F 5 2 3 3 2 1 2 - 2
G 3 2 1 3 2 1 - -
Sum total 29(ea) 13 16 17(ea) 11 6 12(ea) 2 10

Sampling status of structure subject to measurement
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Table 2. Statistics of static elastic modulus

EC Max EC Min Ave. x-3on Coefficient of variation
(N/mm?2) (N/mm?2) (N/mm?2) (N/mm?2) (%)
28 x 10 1.6 x 10 22 x 10 12 x 10 15

— 333 —



Jaeyoung Shim. - Journal of the Society of Disaster Information Vol.13, No.3, pp.332 - 339, 2017

Table 3. Results of static elastic modulus test for each zone

Site Location E%astic modulus test results (N/ mnf)
1 time 2 times
structure II inside 21 x 10 1.6 x 10
A structure II outside 24 x 10 -
structure I inside 1.8 x 10 1.7 x 10
B structure 1 outside 1.7 x 10 -
structure II outside 21 x 10
structure I inside 23 x 10 19 x 10
C structure 1 outside 2.6 x 10 -
structure II outside 24 x 10 -
structure I inside 22 x 10 22 x 10
P structure 1 outside 21 x 10 -
structure 1 inside 21 x 10 22 x 10
E structure 1 outside 1.8 x 10 -
structure II outside 23 x 10 -
structure I inside 22 x 10 2.8 x 10
F structure 1 outside 1.7 x 10 -
structure II outside 2.6 x 10 -
structure I inside 19 x 10 22 x 10
G structure 1 outside 19 x 10 -

2.2 SEME4, XM 3|HEEN

(1) SEM
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(a) A site structure II inside(IS) SEM(x500) (b) A site structure II inside(IS) SEM(%2,000)

(e) A site structure II outside(OS) SEM(x500) (f) A site structure II outside(OS) SEM(*2,000)
Fig. 1. SEM - A site
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(2) XRD
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(a) A site of XRD (b) A site of XRD

Fig. 2. A site of XRD
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Table 4. Carbonation speed coefficient estimation result
. . Carbonation depth Carbonation speed coefficient
Site location -
(cm) (c'/ day)
A structure II inside 0.00 0.00
structure II outside 0.13 5.40E-06
B structure 1 inside 0.05 7.98E-07
structure 1 outside 0.22 1.55E-05
structure I inside 0.00 0.00
C structure II outside 0.05 7.98E-07
structure II outside 0.09 2.59E-06
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D structure 1 inside 0.035 3.91E-07
structure 1 outside 0.23 1.69E-05
structure Iinside 0.165 8.69E-06
E structure II outside 0.18 1.03E-05
structure II outside 0.14 6.26E-06
structure [ inside 0.05 7.98E-07
F structure 1 outside 0.02 1.28E-07
structure II outside 0.10 3.19E-06
G structure II outside 0.16 8.17E-06
Average 5.38E-06
3.2 Q512 Ry SWS S8 Spusw}
7 7o AtEHS A% A i 0232kg/m3E FAYUE G& FF 71 Ul e AeE Yeiyth 7k 79
AslEFo] Mg T X2 ATHOR 0284kg/m3o| o, 7P e 7L GTY R 0.15kg/m32 & UERGTH
yre} oo dAstEgFe] HiFghe 247 0.216kg/m37 0.24%g/m3 o2 UERth AstE o] /M =& ATH
Wrel o dsE ke 247 0.268kg/m37% 0.299%kg/m3E UHESTY.
ol F FAE t7] o Fhol2oly WA Fo] FRES XHo| RAFHA BH Fi4 o] FEIF st
WA d8E ole AE} F O Be Zo Bun.
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229 EUHSEFS Table 537 20| HAH3=Z 3o k.

Table 5. Chlorine ion concentration on the surface (kg/m’)

Splash zone Distance from the coast(km)

Near the coastline 0.1 0.25 0.5 1.0
13.0 9.0 4.5 3.0 2.0 1.5
B oA 9 dstE gatel o3k AIRAATE STl oA ZAYE F2E] BH HSHE o] FEE o g
El 1km BojZl 3] d3HE 59k 22 1.5kg/m337 ©]9] 2/3%) 1.0kg/m3E A MFR 3t A2 A7) & 535172
Fig=s
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Table 6. FEM interpretive variable (Chloride penetration)

Interpretation Surface chl(?rlde Diffusion coefficient | Covering thickness
model name concentration (X 10-6 m'/ day) (cm) Remarks
(kg/m’)
Casel-S 15
Case2-S 1.0 - 5.0 Slab
Casel-W 15 )
Case2-W 1.0 8.0 Wall
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Fig. 3. Boundary condition of analytical model
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Fig. 4. Salinity distribution when the amount  Fig. 5. Salinity distribution when the amount

of surface chloride is 1.5kg/m3(Covering of surface chloride is 1.0kg/m3(Covering

thickness 5cm) thickness 5cm)
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Fig, 5014 B vle} o] vl Q3}Bo] 22| 212} 1.0kg/m Q) Aol AE 65d0] ATe o] Fol T Ae] $1X|o] A
?:!75” TR 223 Y=
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Fig. 6. Salinity distribution when the amount  Fig. 7. Salinity distribution when the amount
of surface chloride is 1.5kg/m3(Covering of surface chloride is 1.0kg/m3(Covering

thickness 8cm) thickness 8cm)
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(a) Chloride ion diffusion over 1 year (b) Chloride ion diffusion over 5 year

(c) Chloride ion diffusion over 15 year (d) Chloride ion diffusion over 35 year
Fig. 8. Salinity distribution If Surface chloride content is 1.0kg/m’
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5.2 E
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