(®)
2013 2015

Development of evaluation system of environmental action for precise prediction of
long-term serviceability of concrete structures

Shimomura, Takumi
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This study dealt with development of general procedure to generate input data for
mass transport and time-dependent stress analysis of concrete structures based on evaluation and modeling
of environmental attack on structures. It was experimentally clarified that drying and wetting behavior
of actual concrete structure is affected by not only mean value of atmospheric temperature and humidity
but also their time-dependent change and solar radiation and rainfall. Coupling analysis of heat and
moisture was proposed to take into account the effect of solar radiation on moisture transfer adequately.
Method of modeling of drying and wetting pattern was proposed to express effect of rainfall. Procedure of
long term behavior of structures in the future using public meteorological data near the objective
structure provided by Japan Meteorology Agency was developed. Their adequateness was verified by the
conducted exposure test and sensitivity analysis.



@

@

©)

@

@

@

(3) AMeDAS

AMeDAS
(4)
®)
@
2
100%

RC/PC




tetnp erature

B &
N HRHa
(fn,  fEttEE
o~ = Bs
5 BAKERE | o
= KESAER, | -
= AT, L = |P 4
. T H T, 0 [ s ll_
7 ‘—1' = - 4T,
= R =E
45
AA AN A &
| AR AN AU
LA A N A
A FANFAF NS AJA
1§ e SR Case B: SHI(E Case B: BEHFTE |
; :
1 2 3 4 5 6 7
20134568
@ RCIPC
(@)
RC PC
800
Z 600
gmo
&
200
m

0 50
FEAAE (day)

100 150

o [EIR= : FAE © Cases ! HAWE o CaseB : EHlHE
—EIRE : BEHTE — Casea ! BEHT{E — CaseB @ #EAT{E

(3) AMeDAS
AMeDAS
1
[ A
1st 2nd 3rd 30th 3lst
January January January January January
0 7.8 37 6.3 18 43
1 5.2 32 6.5 19 41
2 7.6 32 6.2 13 33
3 74 22 59 12 3.0
4 72 16 52 12 4.2
23 53 6.2 6.6 14 12
1
1
| one mouth (744 hours) |
[T I -
|

1 |

5 hours 1 hours

(4)

428



8
- RC PC

Vol.38
2016.7

Vol.38
2016.7
Vol.37,No.1, pp.745-750, 2015.7

Vol.37,

No.1,pp.775-780, 2015.7

23
pp.477-480 2014.10

Thynn Thynn
HTUT

Vol.36, No.1, pp760-765, 2014.7

Vol.36, No.1 pp.880-885, 2014.7

Vol.36,No.1, pp.910-915, 2014.7

8
Takumi Shimomura, Toru Shiga, and Tetsuo
Abe: Field test and numerical simulation of
long-term deflection of RC and PC beams,
The 7th International Conference of Asian
Concrete Federation, 30 Oct — 02 Nov, 2016,
Hanoi (Vietnam), to be appeared.
T.Shimomura: Simulation of Long-Term
Stress and Deflection of Concrete Structures
Based on Precise Considerations of
Environmental Action, the 10th
International Conference on Mechanics and
Physics of Creep, Shrinkage, and Durability
of Concrete and Concrete Structures
(CONCREEP 10), pp.1316-1323, 21-23
September, 2015, Wien (Austria)
T.Shimomura: Universal Moisture Transport
Model in Concrete under Natural
Environment, the 5th  International
Conference on Construction Materials
(Conmat'l5), CD-ROM, 16-21 August,
2015, Whistler (Canada)
K. Harada and T. Shimomura: Numerical
Simulation of Spatial Distribution and
Progress of Penetration of Chloride into
Concrete Structure Due to De-icing Agent,
the 4th International Symposium on
Technology for Sustainability (ISTS2014),
CD-ROM, 19-21 November, 2014,

32

pp.322-325 2014.11

69

V-433 pp865-866
2014.09

31
pp336-339 2013.11
68

V-497 pp993-994

2013.09
0



(0
SHIMOMURA, Takumi

40242002

(2)
TANAKA, Yasushi

40377221
NAKAMURA, Fuminori

70707786

(€)



